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21.5.8. Notification and Attendance of the Service's Representatives
357
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22.2.2. PROJECTS TENDERED BY THE "UNIT PRICE' OR BY THE

"DESIGN - BUILD" SYSTEM ..ot 360
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mesh), 364

24.4. COMBINATION OF FENCE AND SAFETY GUARDRAIL (S.F.G.-6)............ 366
24.5. LOW WALL WITH FENCING (M.D.-3 AND M.D.-33) .cccceoovnienieireie e 366
Clause 25 : POLLUTION-PROOF COATING .....coiiieiice sttt 368
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26. 1. DEFINITION ..ottt et s e e te e s b e e be e e beeebe e srneenraeanneas 369
26.2.  MATERIALS ..ottt e e e ereereenes 369
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371
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26.4.8. COMPACTION 1ottt e te e sae e e enes 374
26.4.8.1. Compaction EqQUIipmMent ., 375
26.4.8.2. Compaction ProCeSS i, 375
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26.7.  WEATHER CONDITIONS ...t e 378
26.8.  QUALITY CONTROL ...oiiiiiieiiiieitesie et ee et st saesneesneeseeeneesreeneeenes 378
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26.8.6. 0. PUIMPOS e e e e e e e e 383
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27.2.2. WV B BT s 387
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27.9. SURFACE FINISHING.......ooiiii et 393
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27.12.  TRIAL SECTION ...ttt ettt e b snne s 394
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27.15.7.3. EValuation Of the ReSUITS ..ot e e e e e e 401
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27.17. PAY MENT Lottt ettt st be b e seaneese e e neens 401
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28.1. DEFINITION ..ottt bbbttt bbbttt et 402
28.2.  GENERAL REQUIREMENTS ......coiiitiiiieieiese ettt 402
28.3. IMATERIALS ... ..ottt bbbttt bbbttt 402
28.3.1. CBIMEBINT et n e 402
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28.3.3. A G G R AT S ittt 402
28.3.4. AGMIEXTUTES ottt bbbt s et 403
28.4.  IMIX DESIGN ..ottt sttt et ne e e e 404
28.4.1. Laboratory T eStS i 404
28.4.2. Site CONAUCTEA TESTS civiiiiirieiee e 405
28.5. MECHANICAL PLANT AND EQUIPMENT ....ccociiiiiieieieee e 406
28.5.1. Central Mixing Plant ..o 406
28.5.2. Spreading EQUIPMENT .o 406
28.5.3. Compaction EQUIPMENT .o 406
28.6. TRIAL SECTION ..ottt bbbt 406
28.7. EXECUTION OF THE WORKS. ......ootiiiiiiee ettt 407
28.7.1. MIX PrEPATr@tiON oot 407
28.7.2. Spreading of the MiX e 408
28.7.3. COMPACTION 1ot e e sae e enes 408
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28.7.5.1.  TransVersal JOINES ittt ettt st s e b e e 409
28.7.5.2. LoNGIitudinal JOINTS cuviiiiiieie ettt e e ettt e e e araea e eans 409
28.7.5.3. Cutting contraction jOiNts ....cccciiiiiiii 409
28.7.6. CUTING — PrOtECTION (it 410
28.8. TOLERANCES OF THE COMPLETED SURFACE ....c.cccooovitiiieeieeeeens 410
28.9.  WEATHER CONSTRAINTS ...ooit ittt 410
28.10. QUALITY CONTROL oottt st 410
28.10.1. Control of MiX Preparation .....ccccoeiiiiiieiieiiie e 410
28.10.2. Control during CONSTrUCTION .ocoioeiiiiiiriee e 411
28.10.2.1. COoMPACioN i, 411
28.10.2.2.  DENSITY coririiieieieiririceieie ettt bttt 411
28.10.2.3. In-Situ Moisture Content . 411
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28.10.2.4. T HICKNESSES it e e et e e e e e et a e s e e e e e e abbb e e s eeseesssaaseeaaaes 412

28.10.2.5. Extension of Workability Period.....ccccceciiiiiioiiiiiiniiieeciiee e 412
28.10.2.6. Curing - Protection ., 412
28.11.  MEASUREMENT ...ttt bbbt 412
28.12.  PAYMENT L. 412
Clause 29: EXPANSION/CONTRACTION JOINTS FOR BRIDGES .........cccccooiiiniiiiieieee, 414
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34.3.2 Production and Spreading of the Bituminous MiX...........ccccceveiieieiie i, 442
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352 MATERIALS . ...ttt et et e ene e s ne e e eneesreeteaneesneenseeneennens 448
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Clause 1: APPLICABLE SPECIFICATIONS

1.1.

1.1.1.

1.1.2.

1.1.3.

1.2.

1.2.1.

1.2.2.

OBLIGATORY NATUREOFTHED.IS. -T.C.C.

The Owner's minimum requirements for the project planning and the Contractor's relative
obligations are defined in the Contract Documents.

This volume i.e. the Technical Conditions of Contract (T.C.C.) contains the contractual
technical conditions. The Concessionaire (Contractor) shall execute the Project Works in
accordance with these conditions and those in the remainder of the Contract Documents.

Specific reference for the individual construction work categories of the project is made in
pare 1.6 relative to the necessity of application of each clause of the T.C.C. and the D.I.S.

In the event of conflict between any specific term of the T.C.C. and the European
Community legislation, the Tenderer shall notify the Service, by specific letter, within an
exclusive deadline being the date of the bid submission.

In any other case:

a.  Failure to notify the Service of conflict will result in forfeiture of his right for
compensation to any financial claim arising from conflict.

b. If he is awarded the contract assignment he shall be under the additional
obligation to cooperate with the Project Owner in harmonizing the conflicting term
with the Community legislation. Expenses incurred (if any) in harmonizing conflicts
are deemed to be included in the Concessionaires reasonable risk and shall be borne
by the Concessionaire.

COMPLEMENTARY SPECIFICATIONS APPLICABLE FOR THE DESIGN AND

CONSTRUCTION PERIOD

For any materials, construction works, quality control (procedure/methods/tests etc.) not
covered by:
e The regulations/specifications/codes etc. applicable by the D.I.S. and the other
terms of the tender.
e The present specifications i.e. the articles of the present T.C.C. the
following shall apply:

the "European Standards" (E.S.) as approved by CEN or the European Committee for
Electrotechnical Standardization CENELEC as CEN "European Standards', or as
'Harmonization Documents” (HD) as per the common conditions laid by these
organizations.

Complementary to the above the following shall apply in order of precedence.

a. The Common Technical Specifications, i.e. those developed through standard
procedures by the member-states of the European Community and purporting to
ensure uniform application by all member-states and published in the Official
Gazette of the European Community.
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b.  The "European Technical Approvals™ (ETA), i.e., the favourable technical estimates on
suitability of products to be used judging on the satisfaction of fundamental
requirements for construction works as based on inherent product traits and the terms
applied for their use. Such (ETA) approvals are granted by the organization assigned
with these functions by the member-states.

c. The Standard Technical Specifications of (S.T.S.) of the Albanian Ministry of
Infrastructure provided they are not in conflict with Community Legislation.

d. Complementary to the above Specifications the Albanian Organization for
Standardization as supplemented by the International Standards Organization
(1.S.0.) and the ASTM of U.S.A. specifications shall be applied.

1.3. COMPLEMENTARY SPECIFICATIONS APPLICABLE FOR THE
MAINTENANCE PERIOD

1.3.1. Notwithstanding the clause 1.3.2 the complementary specs defined in pare 1.2 shall also
apply for the Maintenance Period of the project.

1.3.2. Due to the prolonged duration of the Maintenance Period it is expected that there will be
advancement in technology, in materials and equipment for maintenance and operation
resulting to the improvement of the related specs and the introduction of new specs.

So the Concessionaire shall apply the specs as stand at the commencement of the related
works concerning construction / installations / equipment / procedures / methods, during the
Maintenance Period.

Any economic risk emanating from this clause is the Concessionaire’s risk.

1.4. OBLIGATIONS OF BOTH TENDERERS AND THE CONCESSIONAIRE

Attention is drawn to the following conditions:

1.4.1. Without prejudice to pares 1.1, 1.2 and 1.3, the concessionaire shall define in every design
the specs to be applied in detail. This should be done not later than the date of the related
design submission.

1.4.2. By his submission, every Tenderer acknowledges the fact that all aforementioned
specifications are suitable and sufficient for the execution of the Project works and that he
undertakes all obligations, risks and charges arising thereby.

1.4.3. Every Tenderer is entitled to propose alternative technical specifications-provided they are
not in conflict with the D.1.S., the S.C.C. and the other terms of the tender. The acceptance
of the alternative proposals is subject to the Owners approval.

Alternative proposals for the technical specifications shall be fully supported by the relevant
documents to be submitted by the bidders.

This right applies for the time period up to the Proposal submittal (Bidding date) and is not
applicable if the Tenderer does not make use of this right by the date of his Proposal at latest.

it is also clarified that the Tenderer intending to except this right shall declare:

- whether his proposal constitutes a mandatory condition for his Bid
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or whether his proposal constitutes simple preference and as a consequence its
eventual rejection will not alter his financial proposal

- or whether his proposal is combined with the existence of alternative Bids which
correspond to the cases (a) acceptance of his proposal from the part of the Project
Owner and (b) rejection of his proposal from the part of the Project Owner

Any proposals made for alternative technical specifications not including the above
declarations shall be considered null and void.

15. CONCESSIONAIRE'S EXPENSES

All expenses arising from application of the terms of the T.C.C. and the relevant and/or
quoted codes / specifications / regulation I norms shall be borne by the Contractor,
irrespectively if this is explicitely mentioned or not. The Contractor shall not be borne
expenses for a specific activity, if, and only if, the contrary is mentioned clearly and
explicitely in a relevant clause of the T.C.C.

1.6. NECESSITY OF APPLICATION OF THE D.I.S. AND I.C.C. CLAUSES IN THE
CONTRACT WORKS

1.6.1. The construction works of the present “"concession contract' project are classified in the
following categories:

1.6.11 As far as the application of the technical specifications is concerned

(1) MAIN CONCESSION PROJECT (M.C.P.): These are works of the concession
contract whose construction, operation- exploitation and maintenance is being done
by the contractor (They refer to the main road work of the contract and the
interchange ramps). (For a more detailed analysis see para. 1.4.7 of the D.I1.S.).

(2) LOCAL ROADS (L.R.): These are transverse and service roads and other works
(beyond the M.C.P.) being constructed by the contractor, though their maintenance
will be done by the Project Owner. (For a more detailed analysis see para. 1.4.7 of
the D.1.S.).

1.6.1.2 As far as the application of the D.1.S. is concerned

(1) For all works under the present "concession agreement™ the implementation of the entire
D.1.S. is compulsory.

(2) Exceptionally, for the MAIN CONCESSION PROJECT WORKS the application
of subchapter 1.14 (PAVEMENTS) of the D.I.S. is OPTIONAL for the Contractor,
because in this case clause 100 of the T.C.C. constituting PAVEMENT
PERFORMANCE SPECIFICATION is applicable.

1.6.1.3 As far as payment is concerned

(1) LUMP SUM PART: These are works, according to the Project Owner plans. being
defined within the limit of contract, for which the contractor undertakes their construction
as part of his obligations resulting from the contract, against the "Contract Price™ provided
by the Project Owner.
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1.6.2.

1.6.3.

1.6.4.

(2) PARALLEL WORKS: These are contractual works not in included in the "lump sum part"
which shall be constructed by the contractor and be reimbursed separately based on actual
quantities of performed works and unit prices, according to clause 19 of the SCC.

The application of the technical specifications for the construction of the "parallel works"
is dependent upon the location of works.

Thus. if the "parallel works" are constructed within the MCP works, the MCP
specifications shall be applied. If the “parallel works” are constructed
within the L.R. works, the L.R. specification shall be applied.

The following table, being the T.C.C. table of contents, provides reference relative to the
necessity of application of each clause for the category of MCP works and the LR works.

The necessity of application of the present TCC clauses may be:
- Obligatory

- Optional

- Not allowable

for the indicated categories of work (MCP or LR) as shown in next table.

For the case of MCP works, the specifications of the present TCC which are classified,
according to the previous paragraph, into the 'optional” works category, are considered to
provide the ‘concession agreement' contractor the possibility to apply other specifications,
according to the requirements of pare 1.2 above. Alternatively, for these specifications, it
may be possible to accept application of European Union member-states specifications. In
this case such specifications shall be submitted to the Service in order to approve their
application in the performance of the MCP works.
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TABLE 1-1

NECCESSITY OF APPLICATION OF THE PRESENT T.C.C. CLAUSES

IN THE CONTRACT WORKS
Yae CONTENTS Concession | Local
g Project | Roads
Clause 1 Applicable specifications + +
Earthworks for Road Projects (supplements
Clause 2 and amendments to STS X1) o) +
Excavation of foundations for
Clause 3 structures and trenches o) +
Clause 4 Backfilling of foundation and trench excavations 0] +
Contractor's operations / obligations when
Clause 5 encountering Public Utility Organization + +
(P.U.0.) utilities in operation
Clause 6 Concreting + +
Clause 7 Formworks + +
Clause 8 Waterproofing and drainage of structures + +
Bored cast-in-situ and caisson piles
Clause 9 requiring soil removal (and their caps) + +
Clause 10 Rigid structure metal guardrails, Type (*'S.G.-1"") + +
Clause 11 Prestress + +
Clause 12 Steel reinforcement + +
Clause 13 Jetted piles (Small piles) + +
LEGEND: + Application obligatory

(@] Application optional
- Application not- atlowable
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TABLE 1-1 (cont.)

Clause

Main

(@] Application optional
- Application not- atlowable
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T.C.C. Project Roads
Clause 14 Quarries - Borrow pits - Dumping areas + +
Precast cement pipes (supplement and
Clause 15 partial amendment to STS-T110) + +
Clause 16 Acceptance of weighed materials 0 +
Clause 17 Cement + +
Clause 18 Exposed concrete surfaces (fair - faced) + +
Clause 19 Electromechanical Installations + +
Clause 20 Work-site Laboratory + +
Clause 21 Quality control requirements + +
Project record documents - Inspection
Clause 22 and Maintenance Manual - Operation + +
Manual
Clause 24 Permanent fencing + +
Clause 25 Pollution - proof coating 0 +
Clause 26 Cement Treated Crushed Stone (C.T.C.S.) O +
Clause 27 Cement stabilized soil (C.S.S.) O +
Clause 28 Rolled concrete 0] +
LEGEND: + Application obligatory




TABLE 1-1 (cont.)

Main
Clause CONTENTS Concession | Local
T.C.C. Project Roads
Clause 29 | Expansion / contraction joints for bridges + +
Clause 30 Bridge bearings + +
Clause 31 | Metal construction - Corrosion (rust) proofing + +
Signs - Delineators of right-of-way
Clause 32 | (expropriation zone) + +
Clause 33 | Safety guardrails + +
Clause 34 | Skid-resistant slurry seal course 0 +
Clause 35 | Soil improvement by treatment with cement and 0 +
lime
Clause 36 | Shotcrete (Gunite) 0 +
Clause 37 | Skid -resistant course of asphalt concrete 0 +
Sub-ballast and prepared subgrade layer of
Clause 38 | railroad works + +
""Separation’ geotextiles for use in road and
Clause 39 railroad works 0 +
LEGEND: + Application obligatory

o] Application optional
- Application not- atlowable
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TABLE 1-1 (cont.)

Main
Clause CONTENTS Concession | Local
T.C.C. Project Roads
Accuracy requirements regarding elevations
Clause 40 | and surface evenness for railroad works + +
Earthworks for railroad projects
Clause 41 | (supplements and amendments to STS X1) + +
Clause 42 | Reinforced fills + +
Clause 43 | Concrete Road pavements O +
Clause 44 | Segmental construction + +
Clause 45 | Grout and mortar + +
Clause 46 | Epoxy paint protective coating of pipes + +
Clause 53 | Pavement performance specification + -

LEGEND: + Application obligatory
o] Application optional
- Application not- atlowable
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Clause 2: EARTHWORKS FOR ROAD PROJECTS
2.1. INTRODUCTION

All terms referred to herebelow are applicable both for works paid for on the basis of unit
prices and of measurement of quantities of works performed and for works included under
a lump sum for "Design - Build or “concession agreement”.

2.2. GENERAL

All conditions shall apply for the execution of earthworks for road projects, as well as for
lining and planting works. Further to these, the terms laid down here below shall also have
to be taken into account.

2.3. DEFINITIONS

Earth fills: are those fills that are constructed by laying and compacting earth materials in
layer thicknesses allowing to achieve the required compaction degree using the compacting
means available and in sections permitting the utilization of high efficiency mechanical
equipment.

Rock Fills: are those fills that are constructed by laying and compacting rock materials
resulting from rock excavations in layer thicknesses allowing to achieve the required
compaction degree using the compacting means available and in sections permitting the
utilization of high efficiency mechanical equipment.

The fills consist of the parts shown in TABLE 1.

Pavement Subgrade Layer (PSL.): is the ground or fill material direct), underlying the
pavement, formed and compacted according to STS Xi requirements and to the other Tender
conditions and extending to such depth that is affected by traffic loads.

NOTES

(1) In fills, subgrade layer also includes any pavement drainage layer
construction performed according to the Tender conditions.

(2) In_cuts, subgrade layer includes any pavement drainage layer
construction required by the Tender conditions and the necessary
rock cut levelling layer.

(3) In fill construction aimed at raising the level of existing roads, and
provided
that the difference of level between old and new rolling surfaces is
less than 60 cm., any old existing asphalt pavement shall be
dismantled and removed. The cost of such work shall be included
in the fill price and she not be paid for separately.

Clause 49 of this TCC shall apply in the case of “earthworks for railroad project”
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TABLE 2-1
FILL PARTS

PART EARTH FILL ROCK FILL
NAME
Foundation| The part underlying the original | The lowest 0.30m-thick fill layer in

ground surface  after clearing, | contact with the original ground
grubbing and removal of unsuitable surface (in case of no unsuitable
materials and an additional .30m-thick | surface materials) and its underlying
layer above the original ground |part (after any required clearing,

surface grubbing  and/or  removal  of
unsuitable materials)
Core The fill between foundation and The fill between foundation and
crown transition section
Transition The part composed of layers whose
section material gradation meets certain

conditions  (filters) for avoiding
penetration of the crown materials
into the underlying rock section. It is
Im-thick, unless otherwise defined in
the remaining tender conditions
Crown |The fill underlying the pavement | The fill section overlying the above
subgrade layer (P.S.L.), extending |transition section, constructed of
1.00m below the P.S.L. top surface earth materials as in earth fills and

for pavement intended to traffic |constituting (whollyor partly) the
categories KO, Kl, K2, K2e and K3, |pavement subgrade layer

(and 0.80 m for traffic categories K4 up
to and including K7)

24. FEILLS

2.4.1. Earth Fills

24.1.1. Earth Fill Materials

The selection of materials for the construction of fills and their degree of compaction shall
be in accordance with STS X1 (pare 2.9.2, etc.), with the following additions or variations:
Excavation materials shall be used first of all for the construction of fills. Borrow materials
shall be used upon the Service's written approval, only in case that excavation materials are
unsuitable or insufficient or if coordination of cut and fill operations is not possible in
accordance with the program of execution of the works. (In the latter case, the Service's
written approval shall be required, unless the Tender conditions explicitly provide that the
excavation products of a specific road section are not necessarily to be used for fill
construction).

It is specifically emphasized that no use shall be made of excavation products such as soil
mixed with vegetation material or containing organic matters, creeping clay, etc.
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2.4.1.2.

Regarding the construction of fills, earth materials are classified into 5 categories, as shown
in TABLE 2.

No category Eo materials (unsuitable) are to be used in fills.

Soils containing soluble sulphates in 503 quantities higher than 1.9gr/lit measured according
to the BS 1377/test 10 method, with water/soli ratio equal to 2 : 1, shall not be used anywhere
less than 50cm from any concrete construction, or Cement Treated Crushed Stone (CTCS),
or Cement Stabilized Soil (CSS).

Materials having an overall sulphate (S03) content higher than 0.5% by weight measured
according to the BS 1377/test 9 method shall not be used anywhere less than 50cm from any
metal structure.

When the core is liable to exposure to flood waters, materials used for its construction must
be exclusively of categories E2, or E3, or E4.

Spreading of layers

Before spreading the fill material, the ground shall be cleared of unsuitable surface material
that shall be replaced with appropriate one in accordance with the instructions of the Service.
Such substitution material shall be carefully compacted. The whole fill bearing surface shall
be compacted to a density equal to not less than 90% of the maximum density obtained
through the modified compaction test.

The modified Proctor E105-86 compaction test to be applied shall be according to
METHOD A: For soil materials with sieve N°4 retained percentage not higher than 7%.

METHOD D: For soil materials with sieve N°4 retained percentage higher than 7%.

Such compaction shall extend to a depth of not less than 40cm and to a width of 2m beyond
the toe of the fill, or at least up to the boundary of the right-of-way (expropriation belt) in
case of relative width limitations.

Spreading and compaction of the layers of fill shall follow. The layers shall be continuous,
parallel to the subgrade surface and of such uniform thickness as to allow achieving the
required degree of compaction throughout the layer thickness using the equipment available.

The materials of each layer shall have common characteristics and, if not, they shall be
properly mixed using suitable mechanical equipment.

No layer shall be spread prior to ensuring that the underlying layer is in compliance with the
requirements. A layer shall not be allowed to be spread on an underlying layer softened by
an excess of moisture content.
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TABLE 2-2

CATEGORIES OF SOIL MATERIALS
(Excluding materials of rock excavations)

Max. Density . Remarks on
Categqry Material Atterberg according to * Orgaf?'c suitability
of soil O S i CBR material h :
material characteristics limits modified comp. content*** consideration
test kg/rn3 for use in fills
Soil material with
Max. grain size 0 < LL<40o0r >3 and
El 200 mm and > 1.600 expansion” <2% Accepted
percentage of grain LL <65and <3%
size 200 > D > 150 PI>(0.6LL-9)
mm upto 25%
Max. grain size >5and
D < 100 mm Percentage expansion® <1% Suitable
E2 passing sieve No. 200 < L < 40 > 1.940 <2%
35%
Max. grain size
D <80 mm LL <30 - expansion** 0% Selected |
E3  |Percentage passing sieve =0
No 200 < 25% P1<10 > 10 and
Max. grain size > 20 and
D <80 mm LL <30 expansion** 0% Selected II
E4  |Percentage passing sieve - =0
No 200 < 25% PI <10
EO Soil material not included in the other categories Not accepted
LL = Liquid Limit E105-86 Method 5
Pl Plasticity Index E105-86 Method 6
No 200 = Sieve No. of the American standard  sieve measurements AASHTO M-92
opening = 0.074 mm
*CBR = California Bearing  Capacity Ratio  determined according to method 12 of the
Specification for ~ Soil Mechanics Laboratory Testing (E 105-86) on samples

compacted at the 90% of the maximum density of the Modified Compaction Test (Method 11 E
105-86) at optimum water content after water impegnation of 4 days. In the case of "cemented”
soils and for earthworks in excavation, the Bearing Capacity of the first soil layer underlying the
compacted Pavement Foundation Layer, shall also be estimated using the in-situ CBR test. (Also
see para. 1.14.2.(3) of D.L.S. sub-chapter 1.14)

During CBR test

Will be determined by the "wet oxidation" method (AASHTO T 194)

Fills on ground of low bearing capacity shall make the object of special studies and shall be
constructed in compliance to the instructions issued by such studies. Special attention shall
be made to avoid exceeding the ground's limit of strength through appropriate dimensioning
of the thickness of the first layers in order to protect the ground against the loads of fill
material transportation vehicles and of compaction equipment

During execution of the works, each layer surface must provide the necessary crossfall to
ensure water drainage without risking erosion or excessive soaking of the fill construction.

The Contractor is bound to take all necessary measures in order to protect fills as well as
cuttings against the effects of rainwater or of water of other origins (torrents, rivers,
groundwater).

Should the moisture content of materials spread be found by means of in-situ tests to deviate
from the optimum required for compaction purposes, such materials shall be watered in a
manner ensuring uniform distribution of moisture, if a moisture increase is required. If
moisture is required to be reduced, then the material shall be dried through aeration, or
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2.4.1.3.

24.14.

2.4.2.

2.4.2.1.

24.2.1.1.

24.2.1.2.

24.2.1.3.

through mixing with appropriate dry soil materials, or through chemical admixtures such as
quicklime, slaked lime or other approved by the Service.

Weather constraints
Construction of earth fills shall be suspended when ambient temperature is lower than
2°C.
Opening to traffic
No traffic must be allowed on fill layers under construction prior to completion of
compaction operations. In case this is not possible, then vehicle circulation must be
directed in a spread way so as to avoid tyres running on the same tracks and risking to
create a rutted road surface. The latter is applicable also on sections where compaction
is completed.

Rock Fills
Rock Fill Materials
Origin
The materials to be used shall be stone material resulting from rock excavation products.
Only exceptionally may they come from borrow pits, following approval by the Service.
In such cases excavation sites shall be designated by the Service, or approved by the
Service in accordance with the SCC, the Supplementary SCC and the other Tender
Documents.
Rock quality
Sources of rock materials are distinguished into suitable sources, unsuitable ones and
those requiring special investigation.
Suitable rock sources comprise granites, porphyrites, granodiorites, diabase gabbros,
andesits, basalts, dolomites, marbles and others.
Unsuitable rock sources comprise serpentines, phyllites, anhydrites, gypsum, soluble
rocks and rocks generally disintegrating after exposure to weather conditions, or failing
to a substantial degree, or subject to pulverization or turning into adverse consistency
upon compaction.
Prior to utilizing rock materials in the construction of fills, the Contractor is bound to
present to the Service a relevant laboratory investigation study proving the suitability
of the rock materials he proposes to use.
Grain gradation

The material must respond to the following requirements:
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24.2.1.4.

2.4.2.2.

24.2.2.1.

a.  Its maximum dimension shall not be greater than the 2/3 of the compacted
layer thickness.

b.  The percentage (in weight) passing the sieve of 1" must be less than 30%,
while that passing sieve N°200 must be less than 10%.

These requirements regard compacted materials which shall be sampled for checking
observance of the former, given that it is possible for these materials to be altered during
spreading and compaction in a way liable to modify their initial gradation.

In addition to the above, the materials' gradation curve shall comply with the following
requirements:

Grain dimension % passing
(sieve) in weight
D 90 -
0/4 45 - 60
0/16 25 -45
D/64 15 -35

The Service may modify the above limits based on the observations and conclusions
reached following construction of the Trial Section (see farther below par 2.4.2.3).

Grain pattern

The percentage of grains having unsuitable pattern shall be less than 30%. The pattern
is unsuitable of grains making good the following relation:

(L+G)/2E >=3

where: L= the longest dimension between the grain's two parallel plane
surfaces,
G= the minimum diameter of a circular opening allowing passage of
the grain,
E= the shortest dimension between the grain's two parallel plane
surfaces.

The values of L, G and E may be approximately established and it is not necessary for
them to be measured on three directions perpendicular to each other.

Construction Stage

Preparation of foundation surface

Clearing, grubbing and removal of unsuitable materials or of agricultural soil, if
necessary, shall take place throughout the required depth, as mentioned in pare 2.3 of
STS Xl, prior to commencing spreading rock materials and compaction of same.

Whenever it is necessary to construct a rock fill directly on unstable or disturbed ground,
or on soft clay, measures shall be taken for stabilizing or removing such material.
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24222,

24.2.2.3.

24224,

Should rock be found near the fill bearing level, then all material may be removed above
the rock and the fill may be spread to rest directly on the rock.

Production - excavation, loading and hauling rock materials

Before commencing excavation of rock materials, all surface soil or deteriorated/altered
and unsuitable surface rock shall be removed. In addition, and throughout the
excavation of rock materials, all portion of unsuitable soil turning up in the rock
formation shall be removed.

The method of excavation applied shall ensure that the gradation and pattern of the
stone material produced lie within the limits set up by this clause (para 2.4.2.1). If
necessary, following excavation, portions having unsuitable pattern or dimensions shall
be removed or further crushed.

Loading and hauling of excavation materials shall be performed in a manner ensuring
that no segregation of the material or deterioration of the grain pattern takes place.

Spreading

The material shall be spread in consecutive layers of uniform thickness, parallel to the
surface of foundation.

The material for each layer shall be dumped on a completed section of the same layer
and close to its end (construction front). From this position, it shall be mechanically
forwarded to the front of construction and shall be spread beyond in a manner
minimizing any risk of segregation. The layer thickness shall correspond to the
compacting capacity of the plant available in order to achieve the required degree of
compaction.

With reference to the core, the maximum compacted thickness is of 1m, while in the
transition sector the thickness must be reduced going up to ensure a gradual progress
from the core to the top fill layers.

The following conditions shall have to be observed between two adjoining layers:

150 <5 and Is0 <25
Sss S50
where: I x = the sieve opening from which passes x% in weight of the

underlying course material.

S x = the sieve opening from which passes x% in weight of the
material of the course above.

Compaction
(1) The compaction method selected must ensure achievement of the required

degree of compaction. For this reason, and for each sector of the fill, the
material gradation, the layer thickness, the type of compaction equipment
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2.4.2.3.

@)

3)

(4)

()

(6)

and the number of passes shall be carefully selected. Such variable values
shall be specified in relation to the results obtained from the Trial Section,
as shown in para 2.4.2.3.

Only towed vibratory rollers or self-propelled vibratory rollers shall be used
for compaction, having a static lineal load (cylinder/drum plus borne part of
chassis) greater than 25 kg/cm (class V2 and above according to French
Specifications for Roadworks).

In addition to these, static road rollers with cylinders bearing rectangular
iron bar mesh (grid rollers) may be used with a cylinder static load greater
than 80 kg/cm.

The compaction shall be considered as completed when the subsidence
measured at the foundation or the core between two successive passes of the
compaction equipment referred to hereabove does not exceed 1 cm, or 0.5
cm at the transition section.

The subsidence shall be measured by means of a tester consisting of a
40x40cm steel plate, not less than 15mm thick, with a suitable resting
surface. The tester type shall be proposed to the Service by the Contractor
for checking and approval and shall be sure to maintain a horizontal position
to the extent possible during operation of the compacting mechanical
equipment. Such testers shall be positioned at locations of level control as
per par 2.4.2.4 (tolerances of completed surfaces) and shall be removed for
re-use after completion of the compaction of the layer being checked.

Alternatively, to the above method of quality control regarding
compaction of rock fills, it is possible that the Service, following a
Contractor's proposal, may adopt a different method in case it is proved,
during execution of the "trial section", that another reliable method can
be applied ensuring the works compliance to the abovementioned
compaction requirements, having taken into account all parameters
involved with the supervision of the works.

If in the course of application of this new method it is found that same
method creates credibility problems to the supervising staff in correlating
test results to actual compaction, then the Service may request the
Contractor to subsequently apply the compaction control method referred to
in the above subparagraph (3).

Irrespectively of the stipulations mentioned hereabove, a "minimum
compaction requirements is established consisting of a minimum of six
passes of towed vibrating roller for each layer being compacted, with a
static lineal load (cylinder and borne part of chassis) greater than 25
kg/cm (class V2 and above of the French Specifications for Roadworks),
or of a static road roller having cylinders with rectangular iron bar mesh
(grid rollers), with a cylinder's static load greater than 80 kg/cm.

Trial Section

The Contractor shall propose to the Service in writing the construction method he
considers most appropriate for each type of material with the purpose of meeting the
specifications of this clause. The proposal shall include:

Features of all mechanical equipment involved.
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24.2.4.

Method of excavation, loading and hauling rock materials.
Spreading method.
Layer thicknesses, compaction method and number of the
equipment passes.

. Experience with the proposed construction method involving similar
materials.

With the exception of the case of sufficient experience having been acquired with the
proposed method, the Service's approval shall depend on the results of in-situ testing.
Such testing shall consist of the construction of a trial section having a volume not less
than 3,000 cubic meters, aiming at verifying the suitability of the proposed method or
at its re-adjustment accordingly.

During construction of the trial rock fill, gradation analyses shall be specified for the
recently excavated and for the spread materials, while gradation analysis and density
shall be defined for the compacted material. Representative samples of not less than 4
cu.m. each shall be used for the definition of these values. Not less than 10 tests of each
type shall be performed. Sections performed through the mass of the fill shall be
inspected for determining the characteristics of the compacted material. Such sections
shall be made throughout the layer thickness and have a minimum area of 4 sg.m.
Surface distortions of the fill shall be checked using topographical methods after each
trip of the compacting equipment, together with the average density of the compacted
material.

Judging from the results obtained, the Service shall decide on the approval, modification
or rejection of the proposed process.

In case that the materials used indicate a distinct fluctuation of their characteristics, then
the Service may decide to request a revision of the working method.

Tolerances of Finished Surfaces

Finished surfaces of the core and of the transitional part shall be verified by means of
level pegs fixed with a 1 cm accuracy along the axis as well as along the edges of cross
sections spaced at not more than 20 m.

Differences shall be established between the real limits of pegged stations and their
theoretical ones according to the drawings, and terminal algebraic values of such
differences shall be determined for sections not less than 100m long.

Positive shall be the differences corresponding to points fixed above the theoretical
surface.

The following requirements must be observed

If the mean of terminal values is positive, it must be less than 1/5 of the last layer
thickness.

If the mean of terminal values is negative, its absolute value must be less than 1/2 of
the last layer thickness.

Half the difference of the terminal values must be less than 5cm for the core surface,
and less than 3cm for the transition surface.
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2.4.2.5.

2.5.

2.6.

In case of failure to meet the first condition as above, then the last layer shall be
excavated and a new one shall be constructed with the correct thickness. If the second
condition is not met, a new layer shall be constructed with the correct thickness. If the
third condition is not complied with, then an untarred course shall be added with a
minimum thickness of not less than 15cm over the core, or than 10cm over the
transitional part. It shall consist of well-graded material having mechanical
characteristics not lower than those of the rock fill, with a maximum size of 10cm or of
6cm respectively.

Measurement and Payment

Rock fills shall be paid for in cubic meters (m3) of geometrical volume constructed (see
par 2.5), measured on cross-section drawings.

The unit price of rock fill shall be considered to include the additional cost of rock
excavation performed in compliance to the measures adopted with the purpose of
obtaining suitable stone material.

The crown of the fill (for the case of separate price items) shall be considered to be
included in earth fill works, unless otherwise established in the Tender conditions.

SUBSIDENCE OF FILLS, OF AREA FORMATION FILLS. ETC.

The dimensions, slopes, lines and elevations of road fills or of fills constructed for the
formation of areas, etc., shown on contractual drawings are final, namely those of the
works after the anticipated settlement of the fill/area formation fill materials and the
subsidence of the foundation ground resulting from the loads of the fill.

The Contractor is responsible for supplementing the necessary quantities of material,
either once or with successive additions, in order to increase the height or width of fills
to the extent required for counterbalancing all kinds of settlements.

The volume lost due to subsidences shall not be paid to the Contractor, who should take
into account in his tender the fact that in reality he shall need to construct a real volume
of fills (and borrow-pitting) larger than the one resulting from the contractual drawings
and documents (geometrical volume).

This loss must be taken into account by the Contractor in the calculation of the real
conditions of earthworks balance.

FILLING MEDIANS AND COVERING SLOPES WITH AGRICULTURAL SOIL

(TOPSOIL)

2.6.1. Works to be performed

2.6.1.1.

In accordance with the design and/or the Service's instructions, agricultural soil
(topsoil) shall be spread on medians of all kinds and on other surfaces or on road fill and
cutting slopes with the purpose of creating green areas. The topsoil shall be spread in a
single layer with a minimum thickness of .40m for medians and of 0.30m for the slopes
of fills and of non-earth cuttings that shall be inclined at v : h <=1 : 1 according to the
tender conditions. The topsoil layer shall be lightly compacted. On road central medians
the topsoil thickness shall be as provided for in the Road Standard Plan (R.S.P.).
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2.6.1.2.

2.6.1.3.

2.6.14.

2.6.1.5.

2.6.1.6.

When breaking up existing pavements or the purpose of constructing central
medians, the overall thickness of the existing pavement shall be excavated to a
depth of not less than .60m, irrespectively of any need for constructing drains,
installing utility ducts, etc. This requirement is combined with the need to backfill
open trenches or pits (after installing all kinds of ducts together with their
surrounding materials) using agricultural soil necessary for root development of
plants that shall be planted therein.

With reference to this, it should be mentioned that it is PROHIBITED to use for duct
surrounding aggregates (sand, transitional fill, drainage course) or concrete in quantities
greater than the ones specified in the R.S.P. and the other tender conditions, as these
will inhibit the development of green to be planted. To this effect it has to be noted that
OPEN TRENCHES OR PITS SHALL BE INSPECTED AND ACCEPTED BY THE
SERVICE PRIOR TO BACKFILLING CENTRAL MEDIANS OR SHOULDERS
WITH AGRICULTURAL SOIL.

In case of failure to meet the above conditions, the necessary corrective measures shall
be applied and only then will open trenches be backfilled with agricultural soil.

It is pointed out that it is Strictly Forbidden to use the products of old broken up asphalt
pavement in the construction of fills. Such material shall be collected and deposited in
dumping areas that shall be finally covered with soil material not less than 0.50 m thick.
In the opposite case, the Service is entitled to require full reconstruction of
pavement or also impose penalties for poor workmanship affecting the overall
protect (stability of the works, planting difficulties, environmental problems, etc.).

1. Itis specifically made clear that covering fill slopes with topsoil must be
combined with fill raising operations.

2. Furthermore, in the case of cutting slopes higher than 5.0 m and subject to being
covered with agricultural soil (according to the tender conditions), such covering
operation must be combined with the cutting construction.

3. if, during the construction of sideslopes (in fills or cuts) without the provision of
accessible berms, the Contractor proceeds with fill or cutting operations to heights
greater than 6.0m without combining same with topsoil spreading on the slopes,
then the Service shall require application of the provisions regarding bad
workmanship both for the fill/cutting operations and for the spreading of
agricultural sail.

The agricultural soil (not garden earth) to be used for covering slopes (of fills and/or cuts)

and for backfilling medians, widenings, verges, etc., shall be obtained either from "string"

deposits created in the course of removal of top agricultural soil or from any other source,
the Service bearing no responsibility for the issuance of the required permits by the
pertinent Authorities.

2.6.2. Quality of Agricultural Soil

1. The agricultural soil must be of excellent quality, given that it constitutes
the basic element enhancing the biological functions of the plants.

2. The agricultural soil shall be selected among the most suitable products of
topsoil excavation that shall be concentrated and saved in regular "strings'.
Agricultural soil shall by preference be selected among sandy clay products.
Should such products fail to be available, then suitable materials of a different
consistency may be approved and accepted by the Service.

3. Excavation products intended to be used for agricultural soil must be free of
foreign admixtures, such as demolition materials, remains of building construction
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2.6.3.

10.

(rubble), stones, gravel, lime debris, NaCl, or even remains of plants that are hard
to be decomposed.

In the case that available excavation products of agricultural soil are judged

to have suitable consistency but contain unsuitable admixtures such as the above,
it is considered self-understood that such products shall be utilized only after
removal of undesirable admixtures by means of any method (even screening).
Agricultural soil shall result from surface excavation up to 0.70 m deep and

shall have reddish or light reddish appearance.

In order for the Service to accept the agricultural soil, the Contractor shall
necessarily present sample analysis reports issued by a recognized Soil Institute.
The cost of such analyses shall be borne by the Contractor.

One sample per 500 cu.m. of agricultural soil shall be analyzed in accordance with
the above, or a minimum of three samples (taken at different depths within the
useful thickness of .70m) from each individual source of topsoil material.

Samples shall be taken in the presence of the Service's representative from sources
intended for use by the Contractor, in suitable numbers depending on the volume
of material estimated to be extracted and finally used. They shall be numbered and
their positions shall be marked with their respective numbers on a relevant map of
the borrow pit area. They shall then be forwarded to the Soil Institute for testing
and be accompanied by a representative of the Service. After sample analysis, and
provided that this complies with these specifications, the Service's approval shall
be granted for the Contractor to haul the agricultural soil onto the works site. Areas
of topsoil samples proven unsuitable for use shall be excluded from the map.
Should a source of agricultural soil present lack of uniformity in terms of soil
characteristics, the number of samples required may be increased according to the
Service's sole judgment, while the cost of such analyses shall always be borne by
the Contractor.

It is hereby made clear that the above numbers of samples are the minimum required
and that the Contractor is absolutely responsible for the suitability of the agricultural
soil used by him. In case that a source of agricultural soil lying within the works
site is found not to comply with the requirements of these specifications, the
Contractor shall be bound to remove the unsuitable quantities and replace them with
suitable ones at his care, responsibility and cost.

Otherwise, regarding the quality of agricultural soil, the locations of and methods
used for extracting same, the method of execution, etc., the stipulations of STS X1
(chapter C, paras 1, 2.4, 2.5, etc.) shall apply.

Following a request filed by the Contractor and the Service's approval regarding minor
quantities of topsoil to be used in the works, it is possible for them to be accepted on the
basis of only a visual examination performed either on the works site or on the
respective borrow area.

2.6.4. Measurement — Payment

a) Filling medians with topsoil

Measurement shall be in cubic meters of real volume, on the basis of cross-sections
taken before and after execution and in accordance with the design and the Service's
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2.6.4.

instructions. Payment shall be based on the corresponding price of the price list
included in the Contractor's bid for *filling medians with agricultural soil".
b) Covering side slopes with agricultural soil

Measurement shall be in square meters of real area covered with agricultural
soil not less than .30m thick. It shall be conducted on the real surface before
sideslopes are covered, as specified in the STS X1 (fig.1) and in clause
1610 of the Descriptive Price List for Roadworks (DPLRW) 1975.

Payment shall be based on the corresponding unit price of the price list included
in the Contractor's bid for "covering sideslopes with agricultural earth™.

The above prices and payments include for the supply of topsoil from any source
whatsoever lying on any location, for the excavation of topsoil to the depth specified
for each location, for loading/unloading same, for the time lost by haulage vehicles,
for hauling the material from any location onto the works site, for spreading the topsoil
to the thickness specified by the design or by the Service's instructions, for light
compaction, for suitability control, as well as for any other expenditure inherent to the
completed work.
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Clause 3: EXCAVATION OF FOUNDATIONS FOR STRUCTURES AND
TRENCHES
3.1 WORKS TO BE EXECUTED

3.1.1. This category comprises the execution of excavations to any depth for foundations of
structures and of trenches not less than 3.0 m wide.

More specifically, it comprises:

a.

Excavation of foundations for structures (bridges, retaining walls, etc.) of
an area up to and including 100 sq.m. (irrespectively of plan dimensions),
or of a width up to and including 3.0m (irrespectively of the plan area).

Excavation for trenches intended to the installation of ducts constructed in-
situ (i.e. of rectangular, oval, cap-shaped section, etc.), of an excavation
width up to and including 3.0 m.

Excavation of trenches for the installation of precast pipes for drainage,
sewerage (rainwater and wastewater) and other utilities (water supply,
telephone networks or watertight ducting, fuel gas, electric power
transportation, traffic signalization and for a trench width up to and
including 3 m

Excavation of foundations to be required for the construction of manholes
and of all kinds of other structures.

Exploratory digging for spotting pipe ducts, public utility ducts or other
underground structures, of an excavation width up to and including 3.0 m.

Excavation inside triangular islands of a total area up to 100 sq.m. per
individual island for filling in garden earth, and provided that this
excavation was not conducted together with the other general excavations.
Furthermore, excavation in central medians with an excavation width up
to and including 5.0 m for filling in garden earth, and provided that this
excavation was not conducted together the other general excavations.

3.1.2. This category of excavations for foundations of structures and trenches does not include:

a.

Any diggings, irrespectively of dimensions, areas, etc., likely to be
conducted in the presence and under the guidance of the Archeological
Service should archeological findings be encountered (such works shall be
conducted by the Archeological Service itself, unless otherwise ordered).

In case that such works are executed by the Contractor according to
instructions issued by the Service, they shall be measured separately and
shall be remunerated on the basis of a Unit Price for New Works
(U.P.N.W.).

Demolitions and removals of reinforced concrete, that shall be measured
and remunerated separately.

Removals or excavations of metal parts/remains of old structures and
machinery, that shall be measured and remunerated separately.
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3.2

3.3.

3.3.1.

3.3.2.

3.4.

PERMITS FOR DIGGING - INSTALLATION OF SIGNS

In case of pipes or ducts to be installed under an existing roadway, the Contractor is bound
to obtain a relevant permit from the competent authorities authorizing him to cut through
the existing pavement.

After completion of the works, the Contractor shall be bound to restore the pavement to
its original condition, according to the Service's instructions. Costs related to the issuance
of the permit for cutting through the road pavement shall be borne by the Contractor.
Following consultations with the Pertinent Authorities, the Contractor shall also be bound
to proceed to the installation of appropriate signs along the road section affected by the
works in question. The form and content of such signs must comply with the Traffic Code
in force.

Building materials, excavation products, etc. must be stockpiled, stored or removed
according to the Pertinent Authorities' instructions, in a manner limiting road traffic
obstructions to the extent that is unavoidable.

SOIL CATEGORIES

From the viewpoint of excavated soils, excavation works to be performed for foundations
and for trenches are generally classified into two categories:

a. Earth and semi rock : It includes excavation of sods referred to under pares
1.3.1.1and 1.3.1.2 of the STS X1.

This category also comprises the excavation of existing pavements of all kinds
(all kinds of asphaltic courses with their bases and sub-bases), as well as removal
of flagstone pavings.

b. Rock : It includes excavation of soils referred to under para 1.3.1.3 of the
STS X1.

This category also comprises the demolition of mass concrete structures, of
masonry and other similar materials and items not specifically referred to in the
contract documents.
Whenever allowed for in the tender documents, a unified single category of
foundation and trench excavations may be provided "in all kinds of soils", making
no discrimination between the abovementioned categories of "earth and semi rock™
and of "rock™.

METHOD OF EXECUTION

The Contractor shall execute all required excavations in any kind of soil, in accordance
with the dimensions shown on the drawings, using any means (even with hand labour) he
may consider most appropriate and suitable for each particular case. This freedom of
choice of the method of excavation does not entitle the Contractor to any right of claim
for additional compensation.
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No excavation shall be allowed to be conducted to dimensions smaller than the ones
shown on the drawings. If, during execution, excavations are performed to dimensions
larger than those shown on the drawings, the Contractor's remuneration shall be based
on the volume resulting from the dimensions shown on the drawings and defined as
THEORETICAL EXCAVATION BOUNDARIES (T.E.B.) (see also pare 3.11
herebelow).

Even in case of an excavation executed by the Contractor to be deeper than shown on
the drawings, the Contractor is bound to backfill the excavation without any
compensation to its normal depth, either with sand, gravel, concrete, dry masonry, or,
finally, with stone masonry, always in compliance with the instructions issued by the
Service.

Otherwise, the method of execution shall comply with the STS T50 and T110, unless
otherwise specified in these T.C.C. and the other tender documents.

3.5. BED FORMATION

The bed of excavations for foundations of structures and trenches shall be formed in a
manner ensuring the required thickness of concrete, the blinding courses, as well as the
bases of pipes and ducts as shown on the drawings.

Should excavations be conducted to dimensions greater than foreseen, no compensation
shall be paid for additional quantities of concrete or grain material of the duct zone.

Similarly, the contact surfaces of timber bracing with the sides of excavation (in case of
the excavation being shored) must be basically shaped to ensure adequate contact of the
boards on the excavation sidewalls.

No additional compensation shall be paid to the Contractor for the abovementioned
sidewall shaping works, as the related costs are deemed to be included in the unit prices
of excavation works.

For the case of foundations for retaining walls, abutments, piers, etc. on earth ground, a
compulsory blinding course of B5 class concrete shall immediately follow the
excavation to a thickness not less than .10 m. It is emphasized that the excavation shall
have to be conducted in a manner avoiding any slackening, softening or in any way loss
of strength of the foundation ground.

3.6. USE OF EXPLOSIVES

Explosives shall be used only upon specific written permit issued by the Service in
accordance with the legislation in force and with the Service's instructions, but always
under the Contractor's sole responsibility.

Should the Service refuse to allow the use of explosives, the Contractor shall not be
entitled to raise any claim (for revision of unit prices and/or for extension of deadlines,
etc.).

It is for this reason that the prices quoted by the Contractor in his bid are generally valid,

irrespectively of the possibility or not to use explosives for slackening the soil tissue or
for excavating cuts. etc.
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3.7.

3.7.1.

3.7.2.

3.7.3.

3.7.4.
3.7.5.

3.7.6.

3.7.7.

3.8.

SURFACE AND UNDERGROUND WATER CONTROL

The Contractor is obliged to carry out excavation work
o either in water or
o indry

depending on the technical requirements of each situation.
The construction within the trenches and the backfilling shall be carried out in dry
conditions.
The Contractor shall carry out pumping works in such a way that there will be no
danger of piping and erosion of adjacent soil, in case there are other structures in
contact.
The Contractor shall divert the pumped water to adjacent natural outflows.
If they do not exist and if it is possible he must construct suitable ditches. Diversion
of pumped water is not allowed to adjacent properties to a closed storm water
drainage system, except if the water is free of suspended material.
The Contractor is obliged to take all the precautions so as not to make the existing
storm water drainage conditions unfavourable in the area where the works are being
carried out.
Some indicative but not restrictive precautions are

— The protection of adjacent properties with temporary embankments.

— The immediate removal of excavated material

— The pumping of water and its diversion with a temporary system to a

suitable outflow.

Underground and surface water control shall be carried out at the Contractor's
expense and responsibility.

DIGOUT - LOADING/UNLOADING — HAULING

Digout operations are conducted either by hand labour with the erection of intermediate
timber racks (scaffolding), or with mechanical means. During such operations, a passage
not less than .50m-wide must be allowed along the trench edge for ensuring the workers
circulation and their safety.

Excavation products shall be hauled to any location over the works site according to the
Service's instructions for backfilling operations, if suitable, or for use in other areas as
fill material, or shall be hauled to any distance out of the works site for spoil in dumping
areas authorized by the Police.

Digout, loading/unloading and hauling operations are neither measured nor paid for
separately. Related costs are included in excavation prices.
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3.9.

3.10.

3.11.

ORDINARY TIMBER BRACING (HORIZONTAL)

Whenever required by the nature of the soil, the Contractor shall proceed with an
appropriate bracing (shoring) of the excavation sidewalls as required by safety
regulations. The method and density of timber bracing shall be each time determined by
the Contractor or his site representative in consultation with the Service.

The collapse of an excavation sidewall under any circumstances and conditions from
braced or non-braced sides and any consequences resulting therefrom (labour accidents,
damage to third parties, works damage, etc.) shall be borne solely and exclusively by the
Contractor, who is responsible for any legal compensation and restoration of the works
damaged and undertakes any legal liability related thereto. The Service has the right to
require the Contractor to establish supplementary timber shoring or to reinforce the
existing one at such points as may be deemed necessary by the former. Notwithstanding
the above right of the Service, the Contractor remains solely and exclusively responsible
for the safety of excavations performed.

TIMBER BRACING BY SHEET-PILE (VERTICAL) DRIVING

If any fine-grained quicksand is encountered in the course of excavations, or other soil
either by its own nature or by the presence of groundwater requiring the construction of
a continuous sheet-pile barrier or of a Berlin wall prior to the execution of excavations,
such work shall be executed by the Contractor in compliance with all rules of good
workmanship and in a manner ensuring stabilization of the running ground and
maintenance of the excavation clear. If in driving the sheet-piles the required perfect
contact between them is not attained and therefore the purpose of the timber bracing is
not met, the Contractor is bound to withdraw and re-drive the sheet-piles.

MEASUREMENTS

3.11.1. General

This clause concerns excavations of any depth for foundations of structures and for
trenches not more than 3.0m-wide according to the analysis conducted under par 3.1.1 of
this specification.

Excavations to any depth of trenches more than 3.0m-wide are paid for as general
excavations.

All categories of excavations are measured in cu.m. of volume defined by the
THEORETICAL EXCAVATION BOUNDARIES (TEB). The TEB are measured as
follows.

3.11.2. Theoretical Excavation Boundaries

3.11.2.1.

Excavation Bed

Bed elevations result from the design of pipes and ducts based on the corresponding road
levels of the project longitudinal profile, after deducting the thickness of underlying
constructions such as pipe thickness and pipe base thickness or (in case of foundations)
the respective thickness of blinding concrete course and/or of any other course foreseen.

Page 85 of 786



3.11.2.2.

3.11.2.2.1.

For parallel placement of pipes or ducts under differing bed elevations, the bed formation
shall be considered graded with horizontal steps and vertical sections between them.
The position of the vertical section shall be fixed in a way ensuring minimum volume of
excavation, taking also into account pare 3.11.2.2. Bed elevation of foundation
excavations for manhole construction equally results from the approved drawings or from
the Service's instructions.

Excavation Width

For measuring purposes, excavation sidewalls are considered to be vertical irrespectively
of the actual slopes obtained. Depending on the type of culvert to be placed therein, the
width of excavation is contractually determined for measuring purposes as follows:

a.

For prefabricated pipes of sewerage/drainage (rainwater/wastewater) and for
water supply and fuel gas ducts, the width results from the pipe external
diameter increased on both sides by 0.225 m (on either side).

The above trench width remains constant irrespectively of the possible
provision of the pipe design for the construction of surrounding concrete.

For the construction of cast-in-situ (according to the design) rainwater and
wastewater ducts and for the application of other sectional features (egg-,
mouth-, cap-, box-shaped, etc), the contractual trench width results from the
duct width increased by 0.25 m on either side beyond the duct's external
dimension.

If the approved designs of drainage works establish different excavation
widths, the contractual width shall be drawn from such approved designs.

For the construction of manholes, etc., the excavation dimensions are
determined on the basis of the external dimensions of the manhole to be
constructed, assuming the excavation to reach 0.25 m out of the structure
external wall.

For the construction of structure foundations, etc., the excavation dimensions
are defined on the basis of the external dimensions of the foundation
concerned, assuming the excavation to reach .25m out of the external side of
the work, depending on the type of excavation.

For the execution of exploratory diggings aiming at spotting public utility
ducts, the contractual width is established at 0.70 m, unless specified wider.

For placing ducts of electric power transportation (PPC), or
telecommunication network ducts (GT), or water-tight GT ducts, or traffic
signal ducts, or underground ducts for the electric bus lines (ILPAP), the
width shall be determined on the basis of the duct actual width increased by
0.225 m on either side beyond its external sides (minimum trench width equal
to 0.60 m).

For digging inside triangular islands with the purpose of substituting garden

earth, the contractual excavation area is defined as the actual one for the
triangular island or the actual excavated width of the central median.
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3.11.2.2.2. Forthe construction of trapezoidal or other trenches intended to remain permanently open
according to the design and/or the Service's instructions, the sides may be calculated
sloping according to the design.

3.11.2.2.3. Upper Surface of Excavation

The elevation of the natural ground, possibly modified by the execution of existing
works (i.e. existing road) is defined to be considered as the upper surface of
excavation accounted for in excavation measurements. Alternatively, and should
the excavation be carried out subsequently to the execution of general earthworks
(cuttings or embankments), the level of such general formation of earthworks shall
be considered to be the upper surface of excavation for measuring purposes.

3.11.3. Distinction between "General Excavations" and "Excavation of Foundations for Structures
and for Trenches"

3.11.3.1. The execution of all kinds of excavations for the construction of a project is covered by
the following items:

a. General Excavations.
b. Excavation of foundations for structures and for trenches.

No category is thus provided for "general foundation excavations". The following are
established instead:

3.11.3.2.  When excavations for a particular structure cannot be classified (owing to width or area
limitations) under the category of excavations for foundations according to the present
specification, then such excavations are divided into:
1. General Excavations,

2. Excavations for foundations and trenches.

3.11.3.3. The LINE OF DISTINCTION (LD) of the above categories results as follows:

a. Side Line of Distinction (SLD)

i. Earth and semi rock

A side line of distinction shall be brought from the highest point of the
"Theoretical Excavation Boundary" (TEB), being defined according to Para
3.11.2.2 of these T.C.C., sloping at aratio of h: b =3: 2"

h : b = height to base
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3.11.34.

The part of excavations comprised between the side TEB and the SLD
(excavations in areas of slopes inclined at ratios steeper than
v h =3 2) are considered to be contractual foundation excavations.

The remaining part of excavations (excavations in areas of slopes inclined
at ratios lower than or equal to v : h = 3 : 2) shall be considered to be
contractual general excavations.

Rock

The stipulations mentioned above under (i) shall apply, but the side line
of distinction shall be inclined at the ratioof v: h=2:1.

Mixed soils

In the case of mixed soils having their portion of earth/semi rock greater
than or equal to 20% and less than or equal to 80%, the side line of
distinction shall be slopingatv: h=1.75:1.

Soils of any other consistency, with different portions of earth/semi rock

and of rock, shall be classified (from the point of view of inclination of
the side line of distinction) to the nearest category (i) or (ii) as above.

b. Lower line of distinction (LLD)

It shall be assumed to be 1.0 m above the excavation bed of the
"Theoretical Excavation Boundary* and up to its intersection with the
ground or to its side line of distinction.

Excavations lying below the LLD shall be assumed, for contractual
purposes, to be excavations of foundations.

Excavations lying above the LLD shall be assumed, for contractual
purposes, to be general excavations.

It is noted hereby that, in case a structure or culvert is founded at the
same level and in extension of a road project general excavations (i.e.
retaining walls), and provided that the wall excavations are conducted
in the same period as the contiguous general excavations for the road
(that is to say, with the exemption of the case of constraints imposing
the phased execution of excavations), then the lower line of distinction
(LLD) shall be considered to coincide with the respective general
excavation line.

In the case of the execution of foundation excavations for a structure
construction, with the TEB at a depth (h) less than 1.0m below the
surface of the contiguous general excavations (according to the
stipulations of the abovementioned sub-para ii), the LLD shall be
considered to be at a height (h) above the TEB of the foundation level
(namely, to coincide with the general excavation line

It is hereby established (with the exception of a specific contrary reference in the other
tender documents), that a trench excavation for the construction of a central median
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3.11.3.5.

around the middle of an existing road and according to the approved cross-section,
providing the preservation of the carriageway on either side although possibly
supplemented in level, shall be deemed to belong to the category of foundation and trench
excavations in spite of a width possibly greater than 3.0m (fixed in this contract to be the
limit of trench excavations).

It is noted hereby (with the exception of a specific contrary reference in the other tender
conditions), that the foundation and trench excavation category is of a general application,
even in the case of it being executed on slopes or at the ends of the road formation and on
any other place, independently of access difficulties, etc.

3.12. PAYMENT

3.12.1.

3.12.2.

For a project being tendered by "the unit price” system, payment shall be determined on
the basis of the cubic meters of volume resulting from measurements as defined
hereabove for the category of excavations under para 3.11.1, multiplied by the
corresponding unit prices of the Price List included in the Contractor's Bid.

For a project being tendered on "a lump sum™ basis or through "a concession agreement’
payment shall be made and in accordance with the other terms of the tender.

Such prices and payments include for:

a. Clearing of shrubs, cutting and uprooting trees of any perimeter and
removal of same from the works site to any distance required.

b. Taking of special measures according to the Service's instructions for the
preservation of any trees and shrubs, and the effect of difficulties resulting
therefrom.

c. Trench and foundation excavation in any kind of soil to any depth and with
any means (even with hand labour) and irrespectively of the use of explosives,
and removal with any means irrespectively of any intermediate digout of cutting
products, loading and unloading, loss of time in loading/unloading and in hauling
operations of cutting products:

— Of materials suitable and necessary for the construction of embankments,
to locations indicated by the Service, including their spreading.

— Of materials suitable and necessary for backfilling open excavations, to
locations indicated by the Service, including their spreading.

— Of materials unsuitable for backfilling or filling operations, or of surplus
excavated materials not required for backfilling or filling works, to any
distance required for final spoil on dumping areas authorized by the
Police, including dumping costs.

d. The identification of suitable and unsuitable excavation products according to the
Contractor's judgment and to the Service's instructions and in compliance with
the stipulations of the tender documents and of the STS X1.

e. The formation and general smoothing of the bed of excavation and, if required,
of its sidewalls.
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3.12.3.

3.12.4.

3.12.5.

Dealing with any surface or ground water (by constructing temporary
arrangements for protecting and facilitating the works construction) with all kinds
of required pumping operations, irrespectively of the confronted water flow.

Compacting the bed of excavations.

All kinds of shoring, (horizontal and/or vertical, etc.), (with the exception of cases
explicitly exempted in the other tender documents).

All kinds of loading/unloading, hauling, dumping, digout operations until final
utilization of excavation products in parts of the works, or their final spoil.

Costs of restoring damages.

The converted cost of additional excavations beyond those specified under pare
3.11 herein, and the converted cost for filling up any surplus excavated volume
below the bed TEB with suitable material as described under paras 3.4 and 3.5
herein.

The cost of temporary spanning excavated trenches less than 3.0m-wide with
sheet metal or other appropriate building materials, that may be required for
restoring pedestrian and vehicular traffic, provided that the latter has no
alternative deviation for bypassing excavations in accordance with the judgment
of the competent authorities.

Depending on the specifications of the tender documents, it is possible to foresee
foundation excavations in the following categories of soil:

a.

b.

Earth and semi rock.

Rock (measurements thereof shall have to be accompanied by a relevant
protocol of rock identification).

Any kind of soil (comprising the unified categories of earth/semi rock and of
rock).

The above prices and payments shall include for all mechanical means, tools, instruments,
controls and tests of all kinds, together with all required professional staff and workers to
complete the work, and together with any other cost although not explicitly described but
necessary for the complete and skilful execution of the work.

The above prices and payments do not ‘dude for :

a.

Any additional difficulties in excavating foundations and trenches resulting
from the encounter of various ducts in operation and belonging to public utility
companies and/or organizations, for which an additional payment is foreseen to
the Contractor based on a special measurement and a specific relevant unit price
of the price list included in the Contractor's bid.

The backfilling of the "duct zone" and of the "transitional fills" with granular

material, which is being measured and paid for in accordance with clause 4 of
these T.C.C. {pares 4.9.a, 4.9.b, 4.10.1.a and 4.10.2).
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c. Backfilling the rest of the excavation (above the "duct zone™) with suitable
excavation products measured and paid for in accordance with clause 4 of these
T.C.C. (pares 4.9.c, 4.10.1.b and 4.10.2).

3.13. RELEVANT SPECIFICATION

The backfilling of trenches, etc., is specified in greater detail in the next
specifications of clause 4 of these T.C.C.
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Clause 4: BACKFILLING OF FOUNDATION AND TRENCH EXCAVATIONS

4.1.

4.2.

4.3.

GENERAL

The works specified herein concern backfilling operations, following the works
construction, of foundations for structures, of trenches intended to the installation
of all kinds of ducts (for rainwater and wastewater drainage, water supply,
electric power transportation, telecommunication networks, fuel gas, electric
buses, traffic signals, etc.), or of manhole foundations, etc.

In the case that trenches to be backfilled cut through the existing road or are close
to it, all works shall be executed in a manner avoiding obstructions to the road
traffic and as described hereabove under clause 3.

SUITABLE SOIL TYPES FOR BACKFILLING PURPOSES

The classification of soils suitable for backfilling trenches intended to duct laying
shall be in accordance with DIN 18196, depending on their soil mechanics
qualities and their compactibility, as follows:

TABLE 4-1
CATEGORIES OF SOIL COMPACTIBILITY

Classification

Category depending
on compactibility

Brief description

as per DIN 18196

V1 Non-cohesive to slightly GW, GI, GE, Sw,
cohesive soils, coarse- SI, SE, GU, GT,
and mixed- grained SU, ST

V2 Cohesive mixed- -
grained soils GU, GT, SU, ST

s . . UL, UM, TL,

V3 Cohesive fine-grained soils ™., TA

Only soils appearing in the above Table may be used for backfilling structure
foundations and trench excavations.

Organic soils of the remaining categories of DIN 18196 classification (HN, HZ,
F, OU, OT, OH, OK) are excluded from use in backfilling foundations and
trenches.

COMPACTIBILITY

The compactibility of soil categories given hereabove under pare 4.2 depends on
the grain analysis of the soil, the grain form and the water content. With regard to
compactibility, the grain analysis and form are of particular importance in the case
of category V1 soils, while the water content and, therefore, weather conditions
are less important than in the case of category V2 and V3 soils.

On the contrary, water content is of major importance for compactibility in the
case of category V2 and V3 soils.
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4.4,

44.1.

4.4.1.1.

4412

4.4.1.3.

It is not possible to achieve the required compaction degree when highly moist
cohesive soils are involved.

With highly dry cohesive soils, the required compaction degree may be achieved
only after substantially extensive compaction operations in comparison with the
usual conditions.

It is generally true that the compaction of V1 category soils is easier to achieve
than that of categories V2 and V3, owing to the former's limited sensitivity to
water and weathering.

Given the requirement to avoid settlements in backfilled excavations, soils used
in backfilling trenches for duct laying must in principle be category V1 cohesive
soils. Only in case that no such soils are among excavation products available and
that relevant provisions are included in the remaining tender conditions, should
V2 and V3 category soils be used for backfilling purposes.

LAYING AND COMPACTION OF BACKFILLING MATERIAL

General

With specific reference to pipelines crossing under roads and for reasons of traffic
safety, any settlement of backfilling material in duct trenches must be avoided.
Appropriately executed compaction must ensure that pavement construction above
the duct may be carried out immediately after backfilling of the duct trench and
compaction of the backfilled material.

It is not allowed to backfill using materials liable to cause damage to the pipes and
their related constructions (mainly ashes and slag), as well as materials subject to
subsequent settlement (i.e. organic earth, wood pieces). For achieving normal
compaction, it is required to use compactible backfilling material. Should excavation
products available not respond to this requirement, they must be replaced with
compactible backfilling material.

Backfilling is performed in layers, depending on the mechanical means available for
compaction and on the backfilling material used. The layer thickness must be such
as to avoid jeopardizing the pipeline stability and to obtain the required compaction
degree measured according to the PROCTOR method.

The following compaction degrees of layers must be obtained in the area of the "duct
zone", (from the trench bed of the duct and up to a level of 0,30 m above the pipe
summit)

I. 100% of the STANDARD PROCTOR in V1 category non-cohesive
soils (or 103% of the STANDARD PROCTOR in materials of
categories GW and Gl according to DIN 18196).

ii. 97% of the STANDARD PROCTOR in V2 and V3 category cohesive
soils.

The following shall apply for backfilling trenches above the duct zone:
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4.4.1.4.

44.15.

4.4.1.6.

4.4.2.

a. Pipeline crossing under road pavement

(1) A belt not less than .50m-thick below the lower sub-base surface
must be compacted to the following degrees

i 100% of the STANDARD PROCTOR for V1 category cohesive soils
(or 103% of the STANDARD PROCTOR for GW and Gl class
materials according to DIN 18196).

ii. 97% of the STANDARD PROCTOR for V2 and V3 category
cohesive soils.

(2) The belt lying under the one described hereabove [pare a.(1)] and
extending up to the duct zone must be compacted to :

i. 95% of the STANDARD PROCTOR for V1 category non-
cohesive backfill material (or 97% of the STANDARD PROCTOR for
GW and Gl category soils as per DIN 18196.

i. 95% of the STANDARD PROCTOR for V2 and V3 category
cohesive backfill materials.

b. Pipelines off pavement

Backfill material from the final ground surface (after any surface arrangement
works provided for) and up to the duct zone must be compacted as described in
pars a.(2) hereabove.

Compaction by mechanical means is authorized up to a level not lower than 75cm
above the pipe summit, unless otherwise specified in the work description. The type of
mechanical compaction depends on the soil conditions, the bracing effected and the pipe

type.

No excess loading shall be allowed in the course of the construction works (i.e.
running of heavy-duty equipment or vehicles above the backfilled duct), beyond
those loads taken into account for the pipe structural design.

Special measures must be taken when in aggressive soil or water liable to damage
the pipe material or its external protective coating.

Trench Bed and Pine Laying,

Slackening of the trench bed must be avoided.

Slackened cohesive soil must be thoroughly removed prior to pipe laying and replaced
with non-cohesive material that should be mechanically compacted.

Backfilling must ensure the most uniform and stable distribution possible of liveand dead
loads acting onto the duct.

Duct laying must therefore be performed in a manner safely avoiding their being
supported along a single line or on a single point.

Existing specifications for the various duct types (DIN 4033, DIN 19636, etc.) shall apply
to this effect.
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4.4.3. Shored Trenches for Duct Laying

Backfilling and compaction of backfilling material must be executed in a manner befitting
the shoring type each time used.

The adjustment and cooperation of backfilling material with the trench sidewalls must be
ensured, irrespectively of the shoring type.

For this reason, and in case of horizontal bracing, its components must be gradually
removed in a manner allowing immediate backfilling of the released trench section in
layers and compaction of such layers.

Similarly, and in the case of vertical bracing, its vertical components (trench beams,

sheetpiles) must be gradually removed, each time to a level allowing immediate
backfilling of the released trench section in layers and compaction of such layers.

44,4, Duct Zone

(1) The duct zone comprises he space between the trench bed and sidewalls and up
to a level of 0,30 m above the duct summit.

(2) In the duct zone, construction and especially compaction requirements of the
material to be used for backfilling should be increased, given that they have a
substantial effect on the duct's static and dynamic loading assumptions.

(3) As backfilling material, sandgravel should be used complying to the following
requirements

a. Material grain size distribution

Sieve diameter Percent passing
(in weight %0)

40 mm 100%
30 mm 70 - 100%
15 mm 50 - 85%
7 mm 35 - 80%
3mm 25 - 70%

0,075 mm (No 200) <12%

b. The material should be well graded, namely it should be:
D60/D10 >=5

Where: D60 Sieve diameter that 60% (in weight) of
material is passing through
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D10 Sieve diameter that 10% (in weight) of
material is passing through

c. If the percentage (P) of the fine grained material (passing sieve No 200) is
12% > P > 5%, then the fine grained material should have a plasticity index
P.l. <= 10%

(4) Each backfilling layer should be compacted separately. Control values for the
backfilling height as well as the number of passes are mentioned, as a function
of compacting equipment, in table 2 of the present specification.

In the present case a cover height 0,30 m above the duct summit was
assumed.

(5) As soon as possible for space reasons, compaction must be done from the
trench side towards the duct. Trench backfilling and compaction of the fill
material must be done simultaneously from both of the duct to avoid shifting
and rising. This should be taken into account especially when there are pipes
that could be deformed.

Any existing protective lining of pipes is not allowed to be damaged.

(6)

a.  For ducts of external diameter greater than 0,40 m, the duct zone
must be filled and compacted in more than two phases of work.

b.  For pipe ducts of external diameter Dex greater than 1,00 m, due to the
encountered compaction difficulties of the backfilling material, the
bottom layer of fill material, of thickness t = Dex/8 should be
constructed of concrete of B10 class with a minimum thickness
tmin:O,ls m.

4.4.5. Space lying above the Duct Zone

The thickness of individual layers must be selected in a way allowing the
compacting equipment used to achieve perfect compaction of each layer with the
number of passes required. Table 2 hereof gives regulating values. The
information contained in this Table represent mean output values. Under
unfavorable conditions (i.e. high water content, provision of shoring), the layer
thicknesses given may need to be reduced, while they may be allowed to be
relatively exceeded under particularly favorable ones. Only a trial compaction
may yield accurate values. Without this, only the highest layer thickness values
given in Table 2 shall be allowed for the first layer immediately above the duct
zone, with the exception of steel pipes and of ductile iron ones.

4.5. COMPACTION TESTS

45.1. Compaction tests of trench backfill materials shall be performed at each distinct zone
as mentioned above under paras 4.4.1.2 and 4.4.1.3 according to the STANDARD
PROCTOR method. Laboratory compaction tests shall be performed on materials
obtained from the products of each trial hole (definition of the PROCTOR curve), as it is
possible that laboratory density may vary from hole to hole owing to gradation variations.
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4.5.2.

4.5.3.

4.5.4.

4.6.

For coarse-grained materials, corrections shall have to be made as specified in paras
2.10.2 and 2.10.3 of STS XI.

The minimum number of compaction tests cannot be less than one test per 100 m of
trench length and for each distinct zone of backfill, or for a maximum of 500 cu.m.

If the compaction degrees obtained with the above tests are lower than the ones specified
herein, then the Contractor shall need to alter his working method with the purpose of
achieving the compaction values specified.

In the case of uniform backfilling material, and if the compaction tests performed as
described hereabove under par 4.5.1 prove a satisfactory uniformity, then the Service
may issue a written approval, upon the Contractor's request, limiting the number of
compaction tests to the minimum required under para 4.5.2 hereabove. This, of course,
assuming a detailed follow-up of the compacted layer thicknesses and of the number of
passes of the compacting equipment, depending on the type of equipment and the soil
category according to the indicative directions of Table 2 hereof.

Such reduction shall in no way release the Contractor of his responsibility for the
workmanlike execution of backfilling operations, in compliance with this specification.
The compaction equipment as well as the layer thicknesses shall be proposed by the
Contractor and are subject to the Service's approval.

ROAD PAVEMENT RESTORATION (CASE OF DUCT CROSSING UNDER

EXISTING ROAD)

After laying the duct in the trench, the latter shall have to be immediately backfilled as
mentioned under para 4.4 hereabove and the backfill material must be compacted. The
final reconstruction of the pavement shall have to be immediately executed. Its
connection to the existing pavement should be obtained using a straightedge and be
smooth and compact.

Broken pieces of pavement near the edge must be carefully removed by means of a new
cut and, if possible, using a mechanical pavement cutter. Pavement restoration must be
of the same consistency and quality as those of the existing adjoining pavement.

If, under exceptional conditions, the final restoration of the pavement cannot be
conducted immediately, then the duct trench, once backfilled, shall have to be
temporarily sealed with asphalt mix. Should such sealing present any damages, same
shall need to be immediate restbred.
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4.7.

CLASSIFICATION OF SOILS AND OF COMPACTION EQUIPMENT

Category of Soil Compactability

Description of Service V1 V2 V3
Equipment weight Suita- Layer Number Layer Number Layer Number
(kg) bility thickness of Suita- thickness of Suita- thickness of
(cm) passes bility (cm) passes bility (cm) passes
Light compaction equipment (mainly for duct zone)
Vibratory compressor Light up to 25 + up to 15 2-4 + up to 15 2-4 + up to 10 2-4
Medium 25 - 60 + 20 -40 2-4 + 15-30 3-4 + 10-30 2-4
Blast vibrator Light upto 100 A 0 20-30 3-4 + 15-25 3-5 F 20-30 3-5
Vibratory slabs Light up to 100 | up to 20 3-5 0 up to 15 4-6 -
Medium 100-300 f 20-30 3-5 0 15-25 4-6 - -
Vibratory cylinder Light up to 600 + 20-30 4-6 0 15-25 5-6 - -
Medium and Heavy-duty compaction equipment (for use above the duct zone)
Vibratory compressor | Medium 25-60 + 20-40 2-4 4- 15-30 2-4 1+ 10-30 2-4—
Heavy 60 - 200 + 40 - 50 2-4 + 20-40 2-4 + 20-30 2-4
Blast vibrator Medium 100-500 0 20-40 3-4 4 25-35 3-4 + 20-30 35S
Heavy 500 0 30-SO 3-4 + 30-50 3-4 + 30-40 35
Vibratory slabs Medium 300-750 + 30-50 3-5 0 20-40 3-5 -
Heavy 750 + 40-70 3-5 0 30 - 50 3-5 - -
Vibratory cylinders 600-8000 1 20-50 4-6 + 20-40 5-6 - -

Notes

+ = Recommended

0 = Mostly suitable

The above data represent medium values of output. Under unfavorable conditions (i.e. high water content, bracing), layer thicknesses given above
may be necessarily reduced, while, under particularly favorable ones, it is possible that they may be slightly exceeded. Accurate values may only result
through a trial compaction. If a trial compaction is not conducted, then (with the exception of steel and of ductile iron pipes) only the maximum value

should be used.
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4.8.

48.1.

4.8.2.

4.8.3.

4.9.

TRANSITIONAL EMBANKMENT ZONES

The transitional embankments, whenever and wherever planned to be
constructed behind bridge abutments and culverts, other han pipe culverts, in accordance
with the approved designs and the Service's instructions, as well as behind all kinds of
manholes, shall be executed with stone quarry drainage material graded as per clause 8
of the T.C.C. (para 8.4.2) and at dimensions and slopes determined through the design or
through the instructions of the Service.

The compaction degree of the transitional embankments is specified as
follows:
a. Culvert crossing or manhole, etc. lying under road pavement :

(1) A zone not less than .50m-thick below the sub-base lower surface, must be
compacted to 103% of the STANDARD PROCTOR.

(2) The zone lying under the abovementioned zone (1) must be compacted to
97% of the STANDARD PROCTOR.

b. Off pavement culvert or manhole, etc.

All transitional embankment material must be compacted to 97% of the STANDARD
PROCTOR.

The stipulations of paras 4.4.2 and 4.4.3 are also applicable in the cases of
transitional embankments. Backfilling of excavations for the construction of transitional
embankments must be conducted simultaneously from both ends with a view to avoiding
any shifting of the ducts, etc.

No damage must be allowed to be caused to any protective coating of the pipes.

If no contrary indications exist, the stipulations of Table 2 shall apply with regard to the
compaction of transitional embankments above the duct zone.

The stipulations of above sub-clauses 4.5 and 4.6 shall apply with regard to compaction
control and to pavement restoration.

MEASUREMENTS

a. Backfilling the duct zone
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The backfilling of the duct zone shall be measured in cubic meters of completed work
as resulting from the theoretical excavation boundaries (TEB) of the bed and sidewalls
as these were defined under sub-clause 3.11 hereof and ending upwards at the horizontal
plane covering the duct zone, after subtraction of the volume of the duct and of its
concrete base, where applicable.

For the case of parallel culvert or duct laying, the definition of the duct zone upper
surface shall be according to the approved design .30m above the imaginary tangent line
joining the summits of two adjoining culverts or pipes. The maximum gradient of this
surface must not be more than 100%.

b. Backfilling of transitional embankments

Unless otherwise specified in the design, the volume of transitional embankments shall
be measured in cubic meters of completed work, as defined by:

1) The theoretical excavation boundaries (TEB) of the bed, sidewalls and
upper surface, as these were defined under sub-clause 3.11 hereof.

2 The transitional embankment upper surface, a horizontal area .50m-wide at the
culvert crown, and subsequently a slope inclined by h : v =1 : 1 up to the point
of its intersection with the adjoining TEB.

3) The external side of the culvert or manhole.

(4)  The volume of any overlapping culverts or ducts, as well as that of any concrete
base of same shall be subtracted from the volume determined as per (1), (2) and
(3) hereabove.

c. Backfilling of the space lying above the "duct zone"

The backfilling of the space lying above the duct zone shall be measured in cubic meters
of completed work resulting from the sides of theoretical excavation (as these were
defined under sub-clause 3.11 hereof) of the bed that is identified with the duct zone
upper surface (described under 4.9.a hereabove). The upper surface of this volume shall
be considered to be the upper level of the trench, as formed at the time of backfilling.
The backfilling measurement as above shall result following subtraction of the thickness
of any pavement or agricultural soil layer, etc., possibly required.

REMARK:

Any volume of backfilling in excess of those measured according to the above sub-paras
a, borc, carried out as a result of the trench excavation having been performed to greater
depths, or bed widths, or sidewall slopes, etc., compared to those foreseen by the
approved design, shall not be measured or paid for to the Contractor.

410. PAYMENT

4.10.1. For a project tender by the "unit price™ system, payment shall be determined as
follows:

a. For the complete work of backfilling the "duct zone" or the transitional
embankment, on the basis of the volume resulting when measured by the method
define above (para. 4.8.a and 4.9.b) multiplied by the corresponding unit prices of
the contractor's price list.
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4.10.2.

4.10.3.

b. For the complete work of backfilling the space above the "duct zone" with

suitable excavation products, on the basis of the volume resulting when
measured by the method define above (para. 4.8.a and 4.9.b) multiplied by
the corresponding unit prices of the contractor's price list.

The above prices and payments include for the supply of suitable material with the
loading/unloading cost, cost of time lost and of haulage to the site from any distance,
the work of placing the material around or above the duct (depending on the work)
or behind the pipe or manhole etc., the compaction of same in compliance with the
specifications contained herein, the cost of mechanical means, materials, tools,
professional staff and labour, inspections and tests required for the execution of this
work, together with any other cost in addition to those referred to hereabove and
necessary for the correct and complete execution of the work.

For a project being tendered on 'a lump sum™ basis or through a "concession
agreement” payment shall be made in accordance with Para 4.10.1 and 4.10.2
hereabove, however, is conjunction with the requirements of the other terms of the
Tender.
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Clause 5: CONTRACTOR'S OPERATIONS / OBLIGATIONS WHEN ENCOUNTERING
PUBLIC UTILITY ORGANIZATION (P.U.0) UTILITIES IN OPERATION

5.1

5.1.1.

5.1.2.

CONTRACTOR'S GENERAL OBLIGATIONS

1)

(2)

(3)

During excavation operations (general excavations, foundation
excavation of structures and ditch excavation) various utilities in
operation belonging to companies and/or organizations of public utilities
(P.U.0.) may be encountered, which may be aligned in any direction, have any
diameter or type of covering and be found at any depth from the ground surface.
It is also possible to encounter irrigation ditches above the surface of the ground
or dug into the ground, with or without lining.

It is possible, that for some of these utilities, relevant designs of the
influence of the works under construction, have been prepared,
including various methods for restoring their operation, and/or
increasing their capacities to meet increased present demands and/or
future requirements. These utilities shall be referred heretofore as
"known utilities".

Apart from the "known utilities", other utilities may be encountered for
which no restoration designs have been prepared, for any reason (i.e.
lack of information regarding the existing conditions, no design in the
specific section etc.). These utilities shall be referred heretofore as
"unknown utilities".

Also included in the category of "unknown utilities” are sections of "known utilities"
which it is found necessary to reconstruct or relocated for various reasons [i.e.
modification of levels of the existing utility (in relation to the data taken into
consideration in the design of the "known utility") of such magnitude that require
greater lengths of variation; existence of obstacles that require greater length of
variation etc.) and which sections are located in areas outside the limits (beginning and
end) of the "known utility".

For each utility encountered ("known" or "unknown"), that comes within
the excavations of the works or is adjacent to them, the Contractor is obliged, at his own
cost and responsibility:

a.

To verify the nature of the utility and its horizontal alignment and
levels.

To verify the operation/use of the pipe.

To propose for every "unknown utility” -in each case- the preservation
or relocation of the utility, or to evaluate the given solution of the
*known utility' in relation to the conditions found (possible existence
of new obstacles which have not been taken into consideration in the
design, horizontal alignment or levels different to those given etc.)

To contact and make arrangements with the pertinent P.U.O. for all

cases mentioned above and specifically for those mentioned in
subparagraph (c)
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5.1.3.

5.1.4.

5.1.5.

5.1.6.

5.1.7.

e. To inform on time the Supervision of the above.

(1) For every "unknown utility” a decision must be taken of what is to be
done with it, always after agreement with the pertinent P.U.O. and the
Supervision. Alternatively, this decision may be:

a. To keep it "in operation” for the duration of the excavation and
construction, without moving it, or with minor relocation (if this is
possible).

b. To keep it "in operation”, without moving it, or with minor relocation (if

this is possible) for the duration of the works, with only short interruptions
of its operation.

C. To relocate it, that is to reconstruct it in another location, thus
abandoning the section that lies within the excavation area.

The existing utilities which need to be reconstructed for reasons of increased
demand, fall within the category of relocated utilities.

In every case the programme of works of the Contractor must be made known in
time and accepted by the pertinent P.U.O.

(2) For every "known utility", a relevant decision will be taken, within the
framework of evaluation of the given solution of the design, in relation
to the existing conditions, as in the above paragraph 5.1.3.(1).

For all utilities in operation [i.e. of subparagraphs (a) and (b) of
paragraph 5.1.3.(1) and the respective utilities of paragraph 5.1.3.(2)] it is
necessary for special measures to be taken, during the excavation
operations, by using special light machinery, or even excavation by hand,
in order to avoid any damage whatsoever.

Note that utilities are considered to be "in operation™ when they are to be
maintained, or will be in use while excavations are being carried out.
Temporary interruption of the use of the utility does not invalidate the
expression "in operation".

For all utilities "in operation™ according to the above definition, the
minimum necessary measures and related works are specified in the
following paragraph 5.3.

For the utilities which are to be relocated [i.e. of subparagraph (c) of
paragraph 5.1.3.(1) and the respective utilities in paragraph 5.1.3.(2)] the
specifications of the following paragraph 5.2 apply.

The Contractor's obligations when abandoned utilities are encountered

are those of paragraph 5.2, where it refers to the parts of the utilities put
out of use after relocation.

Page 103 of 786



5.2. CONTRACTOR'S OBLIGATIONS IN THE CASE OF UTILITIESTHATARE TO
BE RELOCATED

5.2.1. In addition to his obligations in paragraph 5.1.2, regarding P.U.O. utilities which are to
be relocated, the Contractor must also fulfill the following obligations:

a. To carry out (at his own cost and responsibility) a complete study of the shifting
of the "unknown utilities".

In the case that new information result from the in situ measurements, these must
be taken into consideration during the finalization of the study for the "known
utilities” even if it is necessary to extend the relocated length beyond the
geographical limits of the contractual beginning and end of the "known duct".

NOTE:

It has been mentioned that the responsibilities of the Contractor include the cost
of carrying out the study of relocating any kind of cable (electrical,
telephone) although these studies are usually carried out by the pertinent
P.U.O. (P.P.C., T.0.). This was to cover the need of these studies being
prepared by the Contractor, after the relevant agreement of the pertinent P.U.O.,
in order to expedite the construction of the works, if they are delayed.

b. To construct the "known utilities” in their new location including their
connections under (the additional) supervision and instructions of the services of
the pertinent P.U.O. Also included in the works of this paragraph are possible
"temporary works" which may be necessary to ensure the operation of the existing
utilities during the connection of the relocated "known utilities” with the existing
ones, as well as the works to restore the conditions which existed in the right of
way of the relocated duct, (backfill, reconstruction of the existing pavement-
walkways etc.)

The construction of "known utilities", with the respective necessary sections of
"temporary works" and the restoration works of the existing condition of the
right of way of the relocated utilities, are included in the obligations of the
Contractor for projects that have been tendered with the system "Design-Built"
or with the system "Concession Agreement”. Otherwise these works are paid
on the basis of the unit price schedule of the Contractor's tender (and the
P.R.U.P.N.W. for items not included in the unit price schedule) for projects
tendered with the system with "unit prices".

c. To construct the "unknown utilities" in their new location with their
connections under (the additional) supervision and instructions of the services of
the pertinent P.U.O. including possible "temporary works” which may be
necessary to ensure the operation of the existing utilities during the connection
with the existing utilities, as well as the works to restore conditions which existed
in the right of way of utilities.,

The construction of "unknown utilities”, with the respective necessary sections
of "temporary works" and the restoration works of the existing condition of the
right of way of the relocated utilities, for projects that are tendered with
the system 'Design-Built” or with the system "Concession Agreement”, are
classified under the category of "parallel works™ and are paid for on the basis of
the respective unit prices of the unit price schedule of the Contractor's tender for
"parallel works" (and the P.R.U.P.N.W for items not included in the unit price
schedule).
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For projects that are tendered with the system with "unit prices" the construction
of "unknown utilities”, with the respective necessary sections of "temporary
works" and the restoration works of the existing condition of the right of way of
the relocated utilities, will be paid for on the basis of the respective unit prices
of the unit price schedule of the Contractor's tender (and the P.R.U.P.N.W for
items not included in the unit price schedule)

If the length of the "temporary works" is modified in relation to the existing
design of "known utilities"”, then all additional items of the "temporary works"
and the restoration works of the existing condition, are classified as works for
the "unknown utilities".

d. NOTE:

(1)

)

It is noted that for some "known utilities” for which the sections to be
shifted extend to great lengths outside the main construction zone of the
works, some intermediate points of the relocated section of the "known
utility"”, may have been defined as "project limits" of the contract.In such
cases the Contractor's obligations include the construction of the section
of the "known utility" that is within the limits of the project, while the
parts outside the "project limits” will be the responsibility of the Owner,
who may proceed with their construction under separate contract(s), or
any other way whatsoever, also undertaking the obligation to complete
the construction of these sections on time, so that the relocated "known
utility” may operate on time respectively.

In this case the Contractor is obliged to prepare on time the design for
the relocation of the whole length of the utility (including the sections
that are outside the "project limits") up to the points of connection
with the existing utility, so that it may be possible to construct the
remaining works under the other contract(s).

Unless otherwise specified in the special terms of tender (SCC, etc.)
the Contractor shall be reimbursed for the respective designs according
to the applicable code for engineering fees.

With the exception of cable works (P.P.C., T.O.), which are carried out by
experienced workmen of the respective P.U.O.,the construction works of
the variations of "unknown utilities” will be carried out by the Contractor
of the main project.

By exception the Owner has the right to split the works of variations of
important "unknown utilities" and proceed with the construction of sections
that are outside the main zone of the works of the project, with  separate
contract(s), providing this splitting of the works does not impede the timely
completion of the project.
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5.2.2.

5.2.3.

5.2.4.

5.2.5.

5.2.6.

e. Furthermore, the Contractor must satisfy the conditions of the following
subparagraphs of this paragraph 5.2.

The utility to be relocated or reconstructed shall have:

a.  The same characteristics as those of the utility of the design of "known
utilities”, or at least as those of the existing utility if it regards "unknown
utility”, unless the pertinent P.U.O. requires the "unknown utility” to be
reconstructed withimproved characteristics in relation to the existing one, in
which case the utility to be relocated or reconstructed must have these
characteristics.

b. The same capacity as the capacity of the utility of the design of
"known utilities™, or at least the same capacity as that of the existing
utility if it regards "unknown utility”, unless the pertinent PILO.
requires the "unknown utility” to be reconstructed with increased
capacity in relation to the existing one, in which case the utility to be
shifted or reconstructed must have this capacity.

c.  The materials, protection. support, or marking of location (if required), all
approved by the pertinent P.U.O. and the Service.

The connections of the new (repeated) utility at its two ends, will be carried out
with extreme care, and if necessary, with an inspection manhole. When no
inspection manholes are provided, then the connections will be marked.

The general obligation of the Contractor to provide the Service with "as built
drawings" is also applicable in the case of P.U.O. utilities, and the Contractor
shall also deliver such drawings to the pertinent P.U.C.

The excavation operations in the area of the utility to be relocated, will not
commence before the start o' operation of the new relocated-reconstructed utility.
However, if the Contractor wishes he is permitted to commence works in the area
of sections of utilities that will be put out of operation, provided the requirements
of paragraph 5.3 are satisfied.

After the relocated utility is put into operation, the excavation works will be
carried out in the area of the section of utility that is abandoned.

More specifically:

For all types of cables (electricity, telephone) as well as all types of pipes, for
water supply, liquids, fuel and gas, the Contractor is obliged to recover with due
care from the excavation (in order to avoid any damage whatsoever) all salvaged
material which must be delivered to the nearest store house of the pertinent
P.U.O., at no extra cost.

For stormwater and sewage pipes no special care is required. However, if it is
possible to salvage any useful material the Contractor is obliged to put every
possible effort towards this end. The salvaged material will be transported and
delivered to the nearest store house of the pertinent P.U.O., at the Contractor's
cost and his own responsibility.
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5.3.

5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

5.3.6.

METHOD OF CARRYING OUT EXCAVATION WORKS IN THE AREA OF

UTILITIES THAT ARE 'IN OPERATION

Excavation works in the area of P.U.O. utilities will be carried out with extreme care,
with very light machinery, or even by hand when there is danger for the utilities,
following the instructions of the Supervision, and the Services of the pertinent
P.U.O.

In cases of uncovered and hanging utilities, that need to be supported or
retained, suitable props will be used for supporting or retaining the utilities
(wood, steel, concrete etc.) in such a manner that their safety and continuous
operation is secured, during the construction works, as well as after
backfilling of the excavation.

For important utilities, a special study for supporting and retaining them shall
be carried out, when required (on the Contractor's initiative or by order of
the Supervision) and when the adequacy of the support and retaining means
is not easily assessed.

When backfilling the excavation in the area of P.U.O. utilities, all the
suitable measures must be taken:

a.  for the safe support of the utilities.

b. for backfilling with special granular material the "utility zone"
and using suitable means and method of work, as described in
clause 4 of the T.C.C. for the "utility zone".

c.  for the remaining backfilling of the excavation with the suitable materials
according to the approved design.

Furthermore, in each case, special protective works shall be constructed,
such as protection of the top surface with bricks, or concrete slab etc.

If it is necessary to shift sideways, flexible P.U.O. utilities, this work will
be carried out with the maximum possible care, the most suitable means and
experienced personnel, in order to avoid any damage whatsoever to the
P.U.O. utilities.

If it is deemed necessary during the execution of the work, for reasons of
safety, to temporarily interrupt the operation of certain types of utilities (i.e.
utilities of T.0, P.P.C. etc) the Contractor must obtain the relevant
permission. The Supervision will assist him in obtaining such permission,
but will not undertake any responsibility against the Contractor, that it will
be possible at all to interrupt the operation, or if it is indeed interrupted, what
will be the duration of the interruption, the time of the day, or of the night
that it will take effect, etc. The Contractor therefore, when preparing his
tender, must consider that during the construction, all encountered utilities
will be "in operation”.
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5.3.7.

5.4.

5.4.1.

54.2.

5.4.3.

In cases where it is required or it is foreseen by the design, to cover P.U.O.
utilities (existing and remaining in position) with concrete structures, so that
the future access to the utilities becomes difficult, and the new works come
nearer than 0.50 m from the side of the utility, or 1.00 m from the top surface
of the existing underground utility, or less than 2.00 m from the side of an
irrigation ditch, then the following measures shall be taken:

1) Carry out excavation with light machinery and/or by hand, until the utility is
uncovered down to the depth specified in the design (if this is not specified
in the design, then tubular utilities will be uncovered down to half their depth
and arched or oval utilities down to the level of the point of the arch
generation).

2) Inspect the utility uncovered, to make sure that it is not damaged, or if there is
any damage then this is repaired by the Contractor at his own cost and his
responsibility.

3) Carry out backfilling with care and use only of light mechanical means
according to clause 4 of this T.C.C., in order to form an excavation that has the
geometrical shape of the structure to be constructed (before the inspection
excavation). Wherever necessary this backfilling will be carried out using
forms.

4) In the case that large additional loads are transferred from the new
constructions (i.e. bridge abutments, high embankments), then backfilling
over the zone of the utility shall be carried out in such a way that necessary
resilience under the concrete structure is ensured so that no loads are
transferred from the superimposed structure to the utility under it. When the
concrete construction is very near to the underlaying or surrounded utility
then suitable materials must be provided between the concrete and the utility
that will ensure that the above mentioned large loads will not be transferred
to the utility (i.e. a layer of expanded polystyrene of suitable thickness will
be used etc.).

5) Inthe case of permanent excavation where support of the utility or the irrigation
ditch is required, then the permanent supporting structure shall be constructed
as the excavation progresses.

MEASUREMENT

The difficulties resulting from encountering P.U.O. utilities in operation
(paragr. 5.1, 5.2.1.a, 5.2.2 to 5.2.6, 5.3) shall be measured by volume of
excavation, in cubic meters, that surrounds the encountered utilities.

The execution of the remaining works of construction of "known" or
“unknown” utilities and the relevant contractual obligations of the
Contractor, are analyzed in the above paragraphs 5.2.1.b and 5.2.1.c, also
taking into consideration the stipulations of paragraph 5.2.1.d.

The volume of excavation, that will be measured to account for the

difficulties resulting from encountering P.U.O. utilities in operation, will be
defined as follows:
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5.4.4.

5.4.5.

5.4.6.

a.  Length of the utility is that length within which the Contractor shall execute
the excavation works of the project, as well as the excavation works of
additional sections in which the Contractor shall carry out relocation-
reconstruction works of utilities, and which are within the influence-zone of
existing utilities.

b. TOD Surface: will be defined up to one meter (1.00 m) higher than the
level of the top surface of the utility. For utilities which have variable top
level within the excavation, the shape of the top surface shall be taken as
being stepped with horizontal sections and vertical steps. The vertical step
shall be defined in relation to the top surface of the utility.

For these steps the volume will be increased according to the rule in the
following paragraph. It is noted that when zones that are influenced by
two pipes, overlap, then in the respective section the highest top surface is
valid.

c.  Width influenced by the difficulties: for any direction of the utility in
relation to the excavation, will be defined as the width of the utility increased
on both sides by 0.25 m (25 cm on each side).

When two utilities meet, with free horizontal distance between them less
than 0.25+0.25 = 0.50 m then the total increase for both utilities will not be
greater than the actual width that really exists.

d. Bottom surface : The actual surface of excavation according to the
approved design will be taken, which will not be greater than two meters
(2.00 m) below the level of the bottom surface of the utility.

For parallel utilities that meet and their bottom surfaces are at different
levels, the shape of the bottom surface will be defined as that provided for
the top surface.

From the volume that is defined according to the previous paragraph 5.4.3 the
volume of the P.U.O. utilities shall be deducted.

Measurement according to the above in 5.4.1 and 5.4.3 will be accompanied
by a detailed plan with levels of the utilities in scale 1 : 500 (or even more
detailed in scale 1 : 100 or 1 : 200 when the number of utilities and other
characteristics make it necessary) and by characteristic sections etc. on which
all information regarding the utilities encountered will be given (diameter,
material of external cover, P.U.O., level of the highest and lowest point of the
utilities, width of the utilities, etc.).

The inspection excavations mentioned in paragraph 5.3.7 above, shall be
measured and paid for on the basis of the relevant item of the unit price
schedule for foundation excavations, as well as the item of the unit price
schedule for additional compensation "for compensation of difficulties in
excavations resulting from encountering P.U.O. utilities in operation” that are
described in this clause of the T.C.C.
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5.5. PAYMENT

5.5.1. Payment shall be defined on the basis of the cubic meters that will result from
the measurement, as specified above, multiplied by the respective unit price
of the unit price schedule of the Contractor's tender and will be paid to him as
additional compensation, over and above the payment of the respective type
of excavations that are executed (general excavation, foundation excavation
for structures and excavation for ditches). Also included in the additional
payment for the difficulties of excavations resulting from encountering P.U.O.
utilities in operation that cover the works of this specification, are :

a. All extra costs due to excavation difficulties from the use of light excavating
machines, difficulties that may lead to the point of excavating by hand, to avoid
damaging the existing P.U.O. utilities.

b. The additional cost of hauling the material resulting from the excavation, due
to the difficulty of using mechanical means, which can even become impossible
or prohibitive to the access of any mechanical means, in which case the material
resulting from the excavation must be removed by hand and shovel from the
area of the utilities and then be hauled and disposed of at the temporary or
permanent locations of disposal, according to the specification of general
excavations (clause 2 of this T.C.C.) and the specification of foundation
excavation for structures and excavation for ditches, including backfilling
(clauses 3 and 4 of this T.C.C.)

c. The additional cost of all material and work required for supporting or retaining
the utilities, for wear and tear of wood forms, and modification of the retaining
method of the sides of the excavation, to adapt it to the requirements of the P.U.O.
utilities encountered.

d. The additional cost of repairing possible damage to the utilities during excavation
or during backfilling, as well as restoration of the support, cover and protection of
the utilities.

e. The additional cost of paragraphs 5.1.2 and 5.1.3 above, for carrying out the study
of the relocation of the utility according to paragraph 5.2.1.a and the study for
supporting and retaining important utilities according to paragraph 5.3.3 above.

f.  The additional cost due to difficulties of:
— Access of materials and machinery

—  Operation of machinery that can lead to complete prohibition of operation of
such machinery.

g.  The additional cost resulting from difficulties of recovering the material used
for retaining the sides of excavations, which can lead to complete loss of these
material, or highly increased work, necessary to recover these material etc.

h.  The additional cost for the application and follow-up of the permits required to
perform excavations in the areas of P.U.O. utilities.
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5.5.2.

5.5.3.

It is clarified here that the drawings of utilities and culverts provided are only
indicative and possibly are inaccurate or incomplete. The Contractor therefore, is
fully responsible to carry out the excavations with extreme care as if there are
more utilities or culverts that do not appear on the drawings, and any damages that
he will inflict on existing, but not shown on drawings, utilities or culverts, he will
be equally obliged to repair on his own responsibility (civil and penal) and cost.

I. The possible delays of the work due to the supervision and control of the
excavation works by the competent employees of the pertinent P.U.O. (included
in these delays are those due to late arrival of the supervising personnel of the
P.U.O. or their time schedule according to the rules of their service, which are
things that affect the progress of the work, when the pertinent P.U.O. requires that
their employee is present during the execution of the works etc.)

J. The cost of preparing drawings of the encountered utilities, or culverts in the

appropriate scale and all the specified information, on the basis of which the
measurement of works will be carried out.

Also included in the above price and payment are all mechanical means, tools,
material, devices, control  and tests, permissions expenses, as well as all
technical and labour staff that will be required for the complete work and every
other cost, even if it is not particularly specified, but is necessary for the
complete and workmanlike execution of the work.

The above price and payment does not include the cost of possible backfilling
of the zone of utilities and transition embankments with granular material, nor
backfilling of the area above the zone of the utility with backfill material
according to the terms of contract. Also it does not include the works for
sideways shifting of existing utilities and/or construction of new utilities, nor
possible protective works required by some P.U.O. (i.e. protection of the top
surface with bricks, concrete slab, or special tapes etc.) These works will be
paid for separately.
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Clause 6: CONCRETING

6.1.1.

6.1.2.

6.1.3.

6.1.4.

6.1.5.

6.1.6.

SCOPE

This technical specification regards the execution of parts of the works of lean,
reinforced or prestressed concrete prepared with ordinary stone aggregates
having an apparent specific gravity equal to 2.40 - 3.00 ton/m3, determined
according to testing methods ASTM C 127 and C 128.

This specification does not concern concrete prepared with:
I. any aggregates of lighter or heavier consistency.
ii. admixtures of lighter or heavier aggregates, and
iii. aggregates resulting from the rushing of old concrete.

The present specification does not cover concrete for minor Public Works
structures (culverts etc.). being constructed at remote areas, concrete for
works or elements less than 10 cu.m in total volume, special concrete not
included in clause 12, as well as concrete of bulky projects (dams etc.),
architectural concrete, concrete for pavements etc.

Until special specifications are prepared the production and control of the
above mentioned concrete (of paras 6.1.2 and 6.1.3) shall be established in the
project contract or through a special agreement between the Contractor and
the Project Owner.

The present specification totally abrogates concreting technology
administered by the STS 504 and partly annuls other relevant work
specifications (STS 110, etc.) as to their sector regarding technology and
methods of acceptance of concreting works.

This specification is in accordance with the REGULATIONS FOR
CONCRETE TECHNOLOGY (R.C.T.) [edition of April 1985 by the Direction
of Technical Materials (EK3) - Concrete Sector (EK3a) of the Ministry of
Infrastructure].

Further, the present specification includes certain additional requirements
or/and additional chapters compared to the R.C.T., which are considered
necessary for the Specific projects to be constructed based on the present
specification.

This specification comprises rules and provisions for preparing and placing
concrete of the desired category and for materials and means required to this
effect. The present specification does not include provisions connected with
the supply and laying of the ordinary steel rods of reinforced concrete and of
the prestressing tendons of prestressed concrete. [It does comprise, however,
construction provisions related with the spacing of reinforcing rods, as well
as with their cover (see par.6.14.1, 6.14.2, etc. hereof)].
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6.1.7. Furthermore, it does not comprise provisions connected with the methods of
calculation, the permissible stresses, etc., for which DIN 1045 being in force
shall apply (recentmost edition).

6.2. SYMBOLS

28 = Conventional test sample strength in general

fck = Characteristic strength of concrete

fm = Mean strength of concrete

fa = Required strength of concrete

Xn = Mean value of conventional strength or of tests from a single sampling
Xi = Conventional strength of a test from one sampling

S = Standard deviation of conventional strengths of a number of test
specimens

n = Number of test specimens

6.3. DEFINITIONS

The following definitions are established for the requirements of this specification:

6.3.1. Conventional compressive strength of test specimen fos

Is the strength of a "conventional” test specimen at the age of 28 days, namely a specimen
having dimensions and form as provided for under the present specification, prepared
and maintained according to Standards

6.3.2. Characteristic compressive strength of concrete fe

Is the compressive strength anticipated not to be attained by 5% of the conventional
strengths of the total number of specimens that could be prepared from a substantially
large concrete quantity, if the whole of this quantity were to be turned into test
specimens.

6.3.3. Mean compressive strength of concrete fr,

Is the mean value of the strength of all conventional test specimens that could be
prepared from a substantially large quantity of concrete, if the whole of this quantity
were to be turned into test specimens? The material ratios for the preparation of concrete
of a given mean strength fm are given by the mix design.

The concrete of this "substantially large quantity” as referred to hereabove, must be
prepared with the same materials, the same ratios, and the same mechanical means.

6.3.4. Required compressive strength of concrete fa

Is the value of mean strength fm for which the concrete of the works has a certain
possibility for acceptance when examined under the compliance criteria of this
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specification? The material ratios of the mix design must ensure a mean strength of fm
not less than equal to the one required.

6.3.5. Mixture (Mix)

Is the quantity of concrete resulting from a single loading, mixing and unloading of the
mixing plant? Such quantity shall be equal to or less than the one allowed by the
specifications for the mixer's operation.

6.3.6. Batch
Is the quantity of concrete being evaluated through the test specimens obtained from a

single sampling?

6.3.7. Site-Produced Concrete

Is the concrete whose production phases are fully monitored and checked by the Service?
That means that the Service can control concrete materials and production equipment,
that he is able to alter the composition ratios and the mixing process and can check the
ready product at any place (inside the mixer, after unloading, after transportation, etc.).
The site concrete may be prepared by the works site or at some distance, in which case
it is hauled in truck-mixers.

Following approval by the Service, it may also be prepared in a ready-mix concrete
production unit (factory), when the conduct of the aforementioned checking operations
Is ensured through an agreement.

6.3.8. Factory-Produced Concrete

Is the concrete for which the Service cannot obtain own information regarding materials,
composition ratios and production process, but may check only ready product at its place
of delivery?

As a rule, factory-produced concrete is ready-mixed (see par. 6.3.9 herebelow).

6.3.9. Ready-Mix (-Mixed) Concrete

Is the concrete being prepared at a distance from the works site and hauled onto it:

i. After full mixing, with trucks or truck-mixers.
ii. After partial mixing, or without water introduction, with truck-mixers.

In the second case water is introduced and mixing is executed during transportation to
the works or at the works site prior to delivery.

The ready-mix concrete may be site or factory prepared.
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6.3.10.

6.3.11.

6.3.12.

6.3.13.

6.4.

6.4.1.

6.4.2.

6.4.2.1.

6.4.2.2.

In-situ Concrete

Is the concrete being laid in wet condition onto its final position.

Precast (Prefabricated) Concrete

It concerns transported concrete components produced in a prefabrication factory or at
the project site and are installed onto-, their final positions after hardening of the
concrete.

Fresh Concrete

Is the concrete that is not yet hardened and may still be processed.

Hardened Concrete

Is the concrete that is hardened to a point not allowing any further processing.

MATERIALS FOR CONCRETE PREPARATION

General

Concrete is considered an artificial solid stuff consisting of aggregate chippings and
grains and of cement mortar surrounding and binding the chippings and grains. Thus,
the concrete's main components are aggregates, cement and water.

With the purpose of improving certain qualities of fresh or hardened concrete, various
chemical substances are introduced into it quite often, called "admixtures".

All aforementioned concrete materials must comply to the quality requirements described
in the subsequent paragraphs.

Cement

Cement shall meet the requirements of the Law..... for Cement Regulations for Concrete
Works or of DIN 1164, or any subsequent decision that may supplement, amend together
with any additional requirements set by the present specification.

The following cement types are established according to the abovementioned:

Type | PORTLAND CEMENT

Type Il PORTLAND POZZOLAN CEMENT, (with pozzolan
percentage determined by the unsolved cement residue
not greater than 20%).
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6.4.2.3.

6.4.2.4.

6.4.2.5.

PORTLAND CEMENT, (with pozzolan percentage
determined by the unsolved cement residue as equal to
10%).

Type lla:

POZZOLANIC CEMENT (with pozzolan percentage
determined by the unsolved cement residue ranging
between 20% and 40%).

Type 11

Type IV: PORTLAND SULPHATE RESISTANT CEMENT

From the strength viewpoint, all above cement types are classified in the following
categories:

Category 35

Category 45

Category 55
These categories are established on the basis of the compressive strengths
;)efsfgér.\ent measured at the age of 28 days on mortar test cubes prepared and

TABLE 6.4.2.3: CEMENT STRENGTHS

Strength Compressive strength in N/mm2
categor
(nomir?atix\//e) 2 days 7 days 28 days
value) (minimum | (minimum
value) value) Minimum value | Maximum value

35 - 15 25 45
45 10 35 55
55 15 - 45 limitless

1 N/mm? = 10.2 kg/cm?

The strength limits of table 1 are guaranteed by the producer, with a safety of:

e 90% for the minimum values of 2 or 7 days
e 99% for the minimum values of 28 days
e 90% for the maximum values of 28 days

The producer guarantees 85% of the 28-day strengths with a 100% safety.

Cement Hauling and Storing

It is compulsory for all types of cement to be brought onto the works site in
special paper bags or metal "silos". In general, during hauling and storing
cement must be protected against dampness as well as against harmful
admixtures.
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6.4.2.6.

6.4.2.7.

Truck-silos and cement silos must contain no residues of different cement
types or of lower strength grades, or of other materials. In case of doubt,
silos shall be carefully checked prior to refilling.

For delivering to the works site cement in paper bags, these must comply to
the following requirements:

i. Display intact the paper bags safety stamp,
ii. Be safely stored until use and be fully protected against
dampness or weather conditions.
iii. Storage must be separate for each batch in a manner allowing
samplings at any moment and locating test results to clearly
defined quantities.

Storage rooms of cement in paper bags must be closed but properly
ventilated. Storing should be on wooden floors not less than .30m above the
ground, to protect the cement from rain and humidity.

Cement stored in the open air tends to absorb air humidity and carbon
dioxide and to form lumps, thus diminishing its hardening capacity. Fine
granulated or quick hardening cement are particularly sensitive in this
respect. With the exception of extremely dry weather conditions, ordinary
paper bags will not ensure adequate protection in the case of prolonged
storage, not even under shelter. Special protective measures are required in
case of cement storage for long periods or under conditions of extreme
humidity.

By following up the condition of cement, the Contractor is bound to make
sure of its compliance to regulation requirements prior to its use. The
Supervising Service is entitled to do the same.

Any cement damaged owing to age or containing hardened lumps that will
not break up on light finger pressure, shall be immediately removed from
the works site. Similarly, any cement quantity that does not comply with the
P.D. 244/1980 requirements shall be immediately removed from the works
site.

Upon each cement consignment, packaging features as well as the characteristics
shown on the shipping documents (cement type, classification, producer's trade
mark) shall be checked to comply with the features of the mix design.

For each batch of cement, the Service may order the execution of laboratory
testing, to be performed at the Contractor's care and expense. By such tests it shall
be sought to compare the cement performance with the regulations regarding the
following qualities:

Measurement of undissolved residue,

Development of strength,

Setting performance (commencement and completion),
Volume stability,

Milling degree.

For some special applications, it may be asked to check
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e Resistance to chemical actions,
e Hydration heating,
e Warming loss,

or additional qualities depending on the works' nature and location.

6.4.3. Adggregates

6.4.3.1. General

Aggregates consist of stone particles, either natural, in which case they are
called "natural or collected' aggregates, or resulting from rock or natural
aggregate crushing, in which case they are called "crushed" aggregates.
The particles may have similar or different sizes.

6.4.3.2. Crushed Aggregates

Crushed aggregates must meet the requirements of the Standards "crushed
aggregates for ordinary concrete"”, with the following amendments and
additions:

6.4.3.2.1. All three series of standard sieves referred to under Standards are adopted, named as
follows:

i. "German Sieve Series or German Sieves", those described under
DIN 4187 and DIN 4188.

ii. "American Sieve Series or American Sieves", those described
under ASTM E 11.

German sieves shall bear the symbol #, written in front of the sieve
number. American sieves shall bear the symbol N° that shall be written
in front of the sieve number up to sieve N°4, while sieves of larger
apertures shall be symbolized by the size of the hole expressed in inches.
(See also para 6.4.3.2.20 of this specification).

6.4.3.2.2.  Sieves of circular holes having diameters of 5mm, 10mm, 50mm, and 70mm.
6.4.3.23. 6.4.3.2.3 Tables 2a, 2b and 2c, as well as Diagram | are replaced by Tables 6.4.3.2.3a and
6.4.3.2.3c and by Diagram | of this Specification.
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dia 30mm

Sieves Passing %
Name Aperture Sub-Zone D Sub-Zone E Sub-Zone Z

0.2' 0.2mm 1-10 10-14 14-19

D1 1 mm 8-27 27-40 40 - 53
D 3 3mm 22-44 44 - 59 59-70
D5 5mm 31-53 53 - 68 68 - 77
D7 7 mm 37-60 60 - 74 74 -81
® 10 10 mm 47 -70 70-81 81 -87
® 15 15 mm 60 - 79 79 - 88 88 - 92
@ 30 30 mm 95 -100 100 100
® 50 50 mm 100 100 100

This sieve has a rectangular hole (sub-clause 5.5 of Standard 1105-408).

TABLE 6.4.3.2.3a: Compulsory grading limits of mixed crushed aggregates with a maximum

TABLE 6.4.3.2.3b: Compulsory grading limits of mixed crushed aggregates with a maximum
particle of 1'* for the series of American sieves ASTM E-11

Sieves Passing %
Name Aperture Sub-Zone ID Sub-Zone E Sub-Zone Z
0.2 0.2 mm 1-10 10-14 14-19
N° 50 0.3mm 3-13 13-20 20 - 27
N° 30 0.6 mm 6-23 23-34 34-44
N° 16 1.18 mm 12 - 32 32-47 47 - 60
N° 8 2.36 mm 21-43 43-58 58 - 69
N° 4 4.75 mm 33-56 56-70 70-78
3/8" 9.5mm 51-73 73-84 84 -89
1/2" 12.5 mm 61-80 80 - 89 89 - 93
1" 25.0 mm 95 - 100 100 100
112" 38.0mm 100 100 100
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TABLE 6.4.3.2.3c: Compulsory grading limits of mixed crushed aggregates with a
maximum grain dia 31.5mm for the series of German sieves DIN 4187

6.4.3.2.4.

6.4.3.2.5.

6.4.3.2.6.

6.4.3.2.7.

6.4.3.2.8.

6.4.3.2.9.

Sieves Passing %

Name Aperture Sub-Zone D Sub-Zone E Sub-Zone Z
0.2* 0.2 mm 1-10 10-14 14-19
0.25 0.25 mm 2-11 11-17 17 -23

1 1 mm 10-30 30-44 44 - 58

2 2 mm 18 - 40 40 - 55 55 - 67

4 4 mm 30-52 52 - 67 67 -76

8 8 mm 45 - 68 68 - 80 80 - 86

16 16 mm 70 - 87 87-93 93 - 96
31.5 31.5mm 100 100 100

For the case of concrete with a characteristic strength higher than 12 MPa (120kg/cm2),
aggregates shall be brought to the site in not less than three (3) parts (components).

All aggregate components in a project shall be checked in the same order of sieves as that
used in the concrete mix design.

Sand is defined to be the component passing sieve CD 5, or # 4, or N°4 by not less than
95%.

It is not compulsory to use an aggregate component having a maximum grain smaller than
the maximum grain of sand, however this is recommended in the case of high strength
concrete.

The most ordinary aggregate components having grains larger than the largest sand grains
are "rice", *gravel" (fine, coarse), and "ballast".

The component next to sand should not be allowed to contain any material passing sieve
CD 5, or#.” 4, or N°4 by more than 25%, and should similarly contain no material passing
sieve 01, or # 1', or N°16 by more than 2%.
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6.4.3.2.10.

6.4.3.2.11.

6.4.3.2.12.

6.4.3.2.13.

6.4.3.2.14.
6.4.3.2.15.

6.4.3.2.16.

30, or # 315, or 1"

The percentage of sand grains passing sieve # 0.2" must not exceed :

a) 20% of the dry sand weight, in the case of concrete with a characteristic
strength equal to or higher than 30 MPa (300kg/cm?).
20% of the dry sand weight, in the case of concrete with a characteristic

strength lower than 30 MPa (300kg/cm?).
31% of the dry sand weight, in the cases of plain concrete with no special requirements
(water-tight, resistant, floor concrete, etc.).
The aggregate portion passing the American standard sieve N°200 (75pm) is defined as
mineral filler and is calculated in accordance with the method ASTM C 117. Mineral
filler in sand must not exceed 16% of its dry weight, while the mineral filler in more
coarse components (rice, gravel, ballast) should not exceed 1% of their dry weight. For
plain concrete without specific requirements, the mineral filler in the sand is permitted to
be up to 20% of its dry weight.
In the case that two different kinds of sand are used, then the requirements of paras
6.4.3.2.9 and 6.4.3.2.10 hereabove apply to the sand mix.
No permissible upper limit is established for the sand portion passing sieve N°100.
The grading curve of aggregate mixes intended for reinforced concrete must lie within
Sub-zone D of Diagram |I.
If the concrete characteristic strength is lower than or equal to 40 MPa (400kg/cm2), then
the Service may specify Sub-zone E of Diagram | as the mix area.

b)
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6.4.3.2.17.

If an aggregate with a maximum grain of about 50mm is used, then the grading of the
aggregate mix must lie within the boundaries of Diagram Il of this Specification and of
Tables 6.4.3.2.144, 6.4.3.2.14b and 6.4.3,2.14c.

TABLE 6.4.3.2.14a : Compulsory grading limits of mixed crushed aggregates with a maximum grain cl)

50mm
Sieves Passing %

Name Aperture Sub-Zone D Sub-Zone E
0.2' 0.2 mm 1-9 9-13
D1 imm 5-24 24 - 36
@3 3mm 13-37 37-52

D5 5 mm 20-43 43 - 60
o7 7 mm 24 - 49 49 - 66

®10 10 mm 31-57 57-72
®15 15 mm 40 - 65 65-79
D30 30 mm 59 - 83 83-92
®50 50 mm 95 -100 100
@70 70 mm 100 100

Sieve with rectangular hole
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TABLE 6.4.3.2.14b

Compulsory grading limits of mixed crushed aggregates with
maximum grain of 1 IA" for the series of American sieves ASTM E-11

Sieves | Pass ng %

Name Aperture Sub-Zone D Sub-Zone E
0.2* 0.2 mm 1-9 9-13
N°50 0.3 mm 3-12 12-19
N3 30 0.6 mm 4-20 20-30
N° 13 1.18 mm 7-29 29 - 42
N° 8 2.36 mm 12 - 36 36 -51
N° 4 4.75 mm 21-45 45 - 62
318" 9.5 mm 34 - 60 60 -74
12" 125 mm 41 - 66 66 - 80
3/4" 19.0 mm 51-75 75 - 87

1 25.0 mm 60 - 84 84 -93
142" 38.0 mm 95 -100 95 -100

2" 50.0 mm 100 100

TABLE 6.4.3.2.14c: Compulsory grading limits of mixed aggregates with a maximum grain
of 63mm for the series of German sieves as per DIN 4188 and DIN 4187

Sieves Passing %

Name Aperture Sub-Zone D Sub-Zone E
0.2* 0.2 mm 1-9 9-13
0.25 0.25 mm 2-10 10-16
1 1 mm 6 -26 26 -39
2 2mm 11-34 34 - 49
4 4 mm 19-42 42 -59
8 8 mm 30 - 56 56-71
16 16 mm 46 - 71 71-84
31.5 31.5mm 72-90 90 - 96
63 63 mm 100 100

6.4.3.2.18. In the case of aggregates with a maximum grain size of about 15mm,
the grading of the mixture of aggregates must lie within the bounds of
Diagram I11 of this specification and of Tables 6.4.3.2.15a, 6.4.3.2.15b
and 6.4.3.2.15c. In this case, the aggregate may be brought onto the site
in two separate parts (sand and gravel).

Page 123 of 786



TABLE 6.4.3.2.15a :

Sieves Passing %

Name Aperture Sub-Zone D | Sub-Zone E

0.2* 0.2mm 1-10 10-15

d)1 1 mm 11-29 29-44
1:1) 3 3mm 25-49 49 - 68
(1) 6 5 mm 37 - 64 64 - 82

v 7 mm 49-74 74-88
CD10 10 mm 62 -100 86 - 95

015 15 mm 95 -100 100
(1330 30 mm 100 100

This sieve has a rectangular hole

Compulsory grading limits of mixed crushed aggregates with a
maximum grain diameter of 15mm
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6.4.3.2.19.

6.4.3.2.20.

TABLE 6.4.3.2.15b : Compulsory grading limits of mixed crushed aggregates with

maximum grain size 1/2"" for the series of American sieves ASTM

E-11

Sieves Py %
Name Aperture Sbzored Sub-Zone E
0.2* 0.2 mm 1-10 10- 15
N°50 0.3 mm 3-13 13- 22
N°30 0.6 mm 8-23 23 - 37
N°16 1.18 mm 14 - 34 34 - 52
N° 8 2.36 mm 24 - 47 47 - 66
N° 4 4.75 mm 42 - 68 68 - 84
3/8" 9.5 mm 70-91 91-97
1/2" 12.5 mm 95 -100 100
3/4" 19.0 mm 100 100

TABLE 6.4.3.2.15c: Compulsory grading limits of mixed crushed aggregates with

maximum grain size of 16mm for the series of German sieves as
per DIN 4188 and DIN 4187

Sieves Passing /0
Name Aperture Sub-Zone D Sub-Zone E

0.2' 0.2 mm 1-10 10-15
0.25 0.25 mm 2-11 11-18

1 1 mm 12-32 32-49

2 2 mm 21-42 42 - 62

4 4 mm 36 - 63 63 - 80

8 8 mm 60 - 85 85-94

16 16 mm 100 100

The stipulations mentioned in sub-para 6.4.3.2.13 of this specification shall also apply in
the cases of sub-zones D and E of Diagrams 11 and IlI.

The weight portion of mixed aggregates retained between two consecutive sieves of the
series of sieves used must be not less than 2%.
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6.4.3.2.21.

6.4.3.2.22.

6.4.3.2.23.

6.4.3.2.24.

6.4.3.3.

6.4.3.3.1.

6.4.3.3.2.

6.4.3.3.3.

6.4.3.3.4.

6.4.3.4.

6.4.3.4.1.

The weight portion of mixed aggregates retained between a sieve and two sieves after
that in the series if sieves used must be not less than 6%.

The checking of the portion of breakable grains shall be conducted in accordance
with the method ASTM C 142.

In the case of factory produced concrete, as well as in case the Contractor is being
supplied aggregates ready from strength a quarry enterprise, the control of the original
rock, organic admixtures and sand equivalent may be omitted, if the quarry verifies that
his products satisfy the requirements of the present specification.

In addition to the three series of standard sieves adopted in this specification, according
to Standards (as mentioned hereabove under 6.4.3.2.1). other series of standard sieves are
also accepted as officially used in the EEC-member countries (i.e. sieve series ISO, etc.).
The number of the new sieves used must be such as to enable the grade analysis curves
of Diagrams 1, 1l and 11l to be described with commensurate accuracy (compared with
that of the three sieve series accepted by this specification). In such a case, the related
tables 6.4.3.2.3a, b and c, 6.4.3.2.144a, b and c, 6.4.3.2.15a, b and ¢ must be adjusted to
the mesh characteristics of the new sieves, combined with the curves of Diagrams I, 11
and I11. Appropriate symbols should be used for these sieves, in order to avoid confusion
with those mentioned under sub-para 6.4.3.2.1 hereabove.

Naturally Occurring Aggregates

Naturally occurring aggregates shall respond to the requirements of Standards "Crushed
aggregates for ordinary concrete”, with the following amendments and supplements:

The mineral filler of natural sand, determined in accordance with the method ASTM
C117, must not exceed 5% of the sand's dry weight.

Unwashed natural aggregates originating from the sea may be used for the preparation of
reinforced concrete provided that their chloride content, expressed in equivalent
percentage of dry calcium chloride (CaCl,), does not exceed 1% of the cement weight.
With reference to prestressed concrete, it is not allowed to use unwashed natural
aggregates originating from the sea.

In the case of using a mixture of crushed and natural sands, the requirement of sub-para
6.4.3.3.1 still applies with reference to the natural sand.

In the case of using a mixture of crushed and natural sands, the requirement of sub-para
6.4.3.3.2 is applicable to the sand mixture.

Stockpiling, Sampling and Testing Aggregates

a) The stockpiling of aggregates must be conducted in a way ensuring
that
I.  Aggregate particles are not segregated, a condition bound to
occur when, for example, a coarse aggregate is dumped from a
great height, or when it is raked up.
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6.4.3.4.2.

6.4.3.4.3.

6.4.3.4.4.

ii. Mixing of different kinds of aggregates is avoided, a condition
likely to occur when, for example, two stockpiles are in contact
without intermediate partition.

ii.  Aggregates are kept safe against harmful admixtures (earth,
wastes, etc.)

b) Floor surfaces of stockpile areas shall be rigid, clean and freely
drained, or a coarse of the same aggregate, not less than .30m-thick,

must remain unused under the stockpile of each category of aggregate.

Aggregate sampling from stockpiles shall be conducted in the following manners :

a.

When piles are formed from aggregates transferred with a conveyor belt, the
sampling shall take place on the belt itself. For each sampling, the belt must
be stopped.

Two parallel transversal boards are placed across the belt, with their
underside shaped identical to the belt's concave form. The whole aggregate
quantity between the two boards shall be carefully collected including all
fines for which a brush can be used. The final collective sample of the
material shall consist of not less than ten (10) such random samplings.

When piles are formed from aggregates brought in on trucks or by means of
a crane, the sampling shall be conducted on the stockpiles. The collective
sample shall consist of small quantities shovelled from not less than ten (10)
random points over the pile free surface. No sampling shall be done from the
lowest fifth of the pile height.

Should test results from such aggregate samples prove to deviate from the requirements
of this specification, two more samplings shall be performed and the mean values of
test results from the three (3) samplings shall be computed. (With reference to grading
tests, the mean values passing each sieve shall be calculated). If these mean values also
prove to fall out of the requirements of this specification, then the stockpile sampled is
finally rejected.

In case that the discrepancy is limited to the uniformity of grading then the Service is
entitled to decline rejecting the stockpile, but

i. to repeat the concrete mix design;

ii. to perform corrective calculations of the design ratios, should there not
be time for repeating the mix design, and as long as deviations are
confined to stone and gravel sieves larger than ® 5or #4” |, or N°4,
without however exceeding twice the values referred to the Standards.

Table 6.4_3.4.4 shows the minimum aggregate sample quantities required for ordinary
laboratory tests.
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6.4.3.4.5.

6.4.3.4.6.

6.4.3.4.7.
6.4.3.4.8.

6.4.3.4.9.

6.4.3.4.10.

6.4.3.4.11.

6.4.3.4.12.

TABLE 6.4.3.4.4: Quantities required for aggregate testing

Minimum required

Test aggregate quantity, in kg
Sand [Gravel | Stone
Grading analysis
Apparent weight 20 30
Sand equivalent 30
Los Angeles abrassion and impact strength test - 30 30
Disintegration strength (soundness) 10 20 30

Grading tests shall be resumed after having consumed about 80 cubic meters of stone, 40
cu.m. of gravel and 80 cu.m. of sand, unless larger aggregate quantities are consumed in
the course of a single day's spreading operations, in which case the tests shall be resumed
prior to beginning each new spreading activity. They shall also be resumed each time that
a substantial variation is observed to the slump of concrete without alteration of the
component ratios.

The testing of other aggregate characteristics shall be resumed when it becomes apparent
that their values are altered or when the source of the aggregate supply is changed.
Should stockpiles exist that are smaller than those described under sub-para 6.4.3.4.5 and
that are supplied on different dates, each one of these piles shall be examined separately.
Aggregates found unsuitable shall be removed from the works site area.

In case that the Contractor obtains his aggregate supplies ready from an independent
quarry, then the Contractor and the quarrying enterprise producing them shall agree on
the grading of aggregates to be delivered to the site with the tolerances provided of the
Standards, and such agreement shat be brought to the Service's notice without the latter
action releasing the Contractor from any responsibility, as he is solely responsible to the
Service.

Each consignment of quarry aggregates shall be accompanied by a signed note regarding
the aggregate grading.

If the Contractor obtains his aggregate supplies ready from a quarry enterprise and in the
case that a grading - according to the quarry note - of delivered batch of aggregates is
different than the one agreed to, the Contractor is obliged not to accept this batch of
aggregates, for the specific concreting work, since the Service (see pare 6.4.3.4.8) will
not undertake any responsibility for the relation between the quarry enterprise and the
Contractor.

If the Contractor obtains his aggregate supply from a quarry enterprise and in case it is
realized, after the aggregate batch control to be done by the Contractor, that the material
grading is not the one shown on the quarry note, the Contractor is obliged not to accept
the aggregate batch for the specific concreting works, since the Service (see para.
6.4.3.4.8) will not undertake any responsibility for the relation between the quarry
entersprise and the Contractor.

Irrespectively of who produces the aggregates (whether it is the Contractor himself or an

independent quarrying enterprise), the Contractor is bound to secure the possibility for
the Service to follow-up at the quarry test results of the aggregates produced. Failing this,
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the Service is entitled to forbid the Contractor's aggregate supplies coming from the said
quarry (see also para 6.4.3.4.8)

6.4.3.4.13. Aggregate testing in a project shall be conducted using the same order of sieves as that

6.4.4.

6.4.4.1.

6.4.4.2.

6.4.4.3.
6.4.4.4.

6.4.4.5.

6.4.4.6.

6.4.5.

6.4.5.1.
6.4.5.2.

6.4.5.3.

6.4.5.4.

6.4.5.5.

6.4.5.6.

used for the mix design.

Water

Water used in mixing and curing must meet the requirements of Standards.

No sea water may be used in the preparation of reinforced concrete, unless provided
for in the Special Conditions of the Contract.

It is not allowed to use sea water in the preparation of prestressed concrete.

Sea water may be used in the preparation of lean concrete with a strength requirement,
provided that the required strength is increased by 15%.

For calculating the quantity of mixing water (and of any ice), one must take into
account the aggregates surface moisture together with any water contained in
additives, that shall need to be subtracted from the mixing water quantity established
in the mix design.

The guantity of mixing water to be added to the mix shall need to be measured with a
special automatic measuring device (feeder) fixed onto the concrete mixer.

Concrete Admixtures (Additives)

The admixture to be used must be previously approved by the Service.
The admixture supplier must provide the Service with the relevant test certificates.
In addition, the supplier is bound to provide the following information :

o Detailed instructions for use;

. Typical ratio and damaging effects in case of a higher ratio application;

Chemical definitions of the admixture's principal active ingredients;
o The admixture's chlorium content expressed in terms of dry CaC12 as a weight

percent;

o Whether the admixture causes air bubbles;

. Permissible storage time and instructions concerning the required storage
conditions;

. Statement referring to the compatibility of admixtures, should there be more

than one such admixture used at the same time.

The Service is entitled to require a test certificate issued by a recognized laboratory of
his own choice. The testing expense shall be borne by the Contractor.

The concrete mix design must have taken into account the admixture/s, in case of more
than one.

In the case that the concrete is to be prestressed or that aluminium fixtures are to be
embedded into it, it is not allowed to use additives liable to create chiorium ions.

Air entraining agents must comply with the requirements of the specification ASTM C
233 and C 260.
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6.4.5.7.

6.4.5.8.

6.4.5.9.

6.4.5.10.

6.5.

6.5.1.

6.5.2.

6.5.2.1.

6.5.2.1.1.

Setting accelerators or retarders, viscosity or superviscosity agents or other admixtures
must comply with the requirements of specification ASTM C 494 applicable to the
respective type.

The additive/s shall be added to the concrete mixture at the ratio provided by the
concrete mix design. Any variation of such ratio must be previously approved by the
Service.

Any quantity of an admixture delivered onto the works site shall be accompanied by
the supplier's certificate to the effect that its quality is identical to the one used in the
mix design.

Admixtures and chemical substances intended to the concrete preservation shall be
kept in their original packing and shall be weather-proof and protected against extreme
temperatures and tampering. With reference to storing, the manufacturer's instructions
must be observed.

COMPOSITION OF CONCRETE

General

The concrete must have been designed and must be prepared in a manner allowing it to:

e be homogeneous;

e have sufficient workability to enable it to be spread and satisfactorily
compacted with the means available; and

e acquire the strength, toughness and any other additional qualities as
required by the project.

Mix Design

Obligations

The ratios of the materials used in concrete preparation shall be determined following a
laboratory design of composition. Such mix design is compulsory for all categories of
concrete, same as for any concrete of special requirements (watertight concrete, durable
concrete, etc.). It is not compulsory with respect to concrete of sublayers, blinding courses
and of other auxiliary components of the works that do not participate substantially in the
functioning of the project.
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6.5.2.1.2.

6.5.2.1.3.

6.5.2.1.4.

6.5.2.1.5.

6.5.2.2.

6.5.2.2.1.

The cost of the concrete mix design shall be borne by the project Contractor, unless
explicitly specified otherwise in the Special Conditions of the Contract.

Upon contract award, the Contractor is bound to conduct the required concrete mix
designs (in accordance with this specification and with the tender conditions) using as
inputs the kinds of aggregates, cement, water, etc. he shall be actually using in the works
according to the project and the tender conditions, and present such designs to the Service.
Following their approval by the Service, the material ratios established as above shall
constitute the mix ratios to be applied throughout the project in question.

The laboratories of senior educational institutions, of the Ministry of Infrastructure, as
well as private laboratories supervised by the labs of the Ministry of Infrastructure are
competent for the conduct of such concrete composition designs.

The mix design for each category of concrete shall be conducted upon commencement of
the works and shall be resumed:

a.  For every new source of aggregates;

b.  Whenever aggregates present gradings different from the one they had at the
mix design (with the exception of sub-pars

c.  For every new admixture or every new category of cement used.

Required Strength

For data proving a standard deviation value s resulting from not less than 60
consecutive test cubes of varying mixtures obtained with the same materials, the same
production facilities and for concrete whose characteristic strength does not deviate
more than 7 MPa (70 kg/cm?) from that of the project under consideration, the required
strength shall be calculated on the basis of the relation :

fa = fck+ 191s (1)

whenever concrete of major projects is concerned (see sub-para 6.13.5), and on the basis
of the relation :

foc +2.055 (2)
whenever concrete of minor works is concerned (see sub-para 6.13.4).

The required strength fa of industrial concrete shall be determined by the factories
themselves, but shall not be less than the f, value determined under 6.12.1.1.4 hereafter.

If the standard deviation value mentioned hereabove has resulted (under the same
preconditions as above) from less than 60 test cubes but not less than 15, then this
value, prior to being introduced in the relations (1) and (2), shall be multiplied by the
respective coefficient given in Table.6.5.2.2.1.

If the standard deviation value, (after being multiplied by the respective coefficient of
Table 6.5.2.2.1k results less than 3 MPa (30 kg/cm2), then the value of s =3 MPa (30
kg/cm) shall be introduced in the relations (1) and (2).
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6.5.2.2.2.

6.5.2.3.

6.5.2.3.1.

6.5.2.3.2.

TABLE 6.5.2.2.1: Correction coefficient for standard deviation

Number of test cubes Coefficient of multiplication
15 1.27
20 1.18
30 1.09
40 1.05
50 1.02
60 or more 1.00

If no data of standard deviation exist, or that those existing result from less than 15
test cubes, then the calculation of the required strength from the relations (1) and ()
shall be under the assumption of a standard deviation s = 5 MPa (50 kg/cm) if
crushed aggregates are to be used, or s = 6 MPA (60 kg/cm?) if naturally occurring
aggregates are to be used.

Data of the Mix Design

The concrete mix design shall be performed with the Contractor's care and
responsibility, using aggregates, cement, additives and, possibly, water as those to
be used on the works.

The material ratios resulting from the mix design must ensure the following
qualities to the mixture :

Workability, to the degree specified in the tender documents or established by the
Service upon commencement of the works. If no such degree of workability is
specified, then the Contractor is sole responsible for determining the one required,
adapted to the project conditions (with adequate margins for fluctuation).

The concrete workability shall be expressed in centimeters of slump, according to
the method of the Standards. If no workability degree is specified, then the mix
design shall be elaborated for concrete presenting a slump equal to 10 - 12 cm. In
addition to slump, flattening may also be specified as described in the testing
method of DIN 1048.

However, the references made to slump in sub-paras 6.5.2.4 and 6.8.5 to 6.8.7
inclusive of this specification shall apply also here. VEBE time may also be
specified with respect to underwatered mixtures, according to the Standards.

Any additional qualities that may be specified in the tender documents
(pumpability, water-tightness, toughness, etc.), or that may be required from the

Contractor (Le. pumpability), to the extent feasible with the materials brought onto
the laboratory.

A mean strength value of fm equal to or not less than the required one.

Other resistance values or other data required by the Service (bending or bursting
resistance, etc.) and/or by the Contractor.

Should the qualities of concrete referred to under sub-para 6.5.2.3.1 hereabove
prove unattainable with the materials produced to the laboratory, the Contractor
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6.5.2.3.3.

6.5.2.3.4.

6.5.2.3.5.

6.5.2.4.

6.5.2.4.1.

6.5.2.4.2.

6.5.2.5.

6.5.2.5.1.

shall be absolutely responsible for bringing about all necessary changes or even
complete substitution of the materials, with the view of achieving the specified
qualities, in collaboration with the laboratory.

Further to material ratios as referred to under sub-pars 6.5.2.3.1 hereabove, the
mix design shall also produce the variation curve for the ratio of water/cement
(W/C), together with that for resistance, and for a span not less than = 3 MPa
(30 kg/cm) on either side of the mean strength value of fm.

The quantity of water added to the various material ratios of the mix design
shall refer to dry aggregates, same as the marginal values of the ratio W/C
indicated under other sub-paras of this specification.

The Contractor shall be held responsible for the data of standard deviation on
which the mix design is based, unless the Service has established a minimum
value of standard deviation which the Contractor shall need to adhere to while
conducting the mix design.

Slump

The slump value for which the mix design shall be elaborated is to be given in
the tender documents, or by the Service in the course of the construction works
and in accordance with the special requirements of the project.

The concrete that is compacted on the site using ordinary vibratory equipment
for the construction of structural elements must present a slump of not less than
5cm if prepared with crushed materials, and not less than 3cm if prepared with
natural aggregates. Concrete of lower slump values may be used exclusively for
the construction of prefabricated components, floors, bulky works or other
special structures.

Minimum Requirements

For reinforced concrete of no specific requirements (pars 6.12), the cement
content per cubic meter of concrete shall be not less than that specified in
Table 6.5.2.5.1.

TABLE 6.5.2.5.1: Minimum cement content (kg/m?)

Maximum-sized grain of Plastered Non-plastered
concrete aggregates (mill) concrete - concrete
cD 15, or #16*,0r W 310 340
CD 30, or #31.5*, or 1" 270 300
c1) 50, or #63", or 11/2" 270 300

Square opening sieves of the size indicated (mm)
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6.5.2.5.2.

6.5.2.5.3.

6.5.2.5.4.

For concrete of no specific requirements (pare 6.12), the ratio Water/Cement
shall not exceed the value of 0.70 when concrete is plastered, and the value of
0.67 when it is not plastered.

When covered with marble lining or painted with any paint, concrete shall be
considered to be non-plastered with respect to the requirements of sub-paras
6.5.2.5.1 and 6.5.2.5.2.

The maximum-sized grain of the concrete aggregates must not exceed 1/3 the
thickness of the component to be constructed of such concrete.

6.6. MIXING OF CONCRETE

6.6.1.

6.6.2.

6.6.3.

6.6.4.

6.6.5.

6.6.6.

Aggregates and cement shall be measured by weight parts, while water shall
be measured by weight or by volume parts.

Solid admixtures in powder form shall be measured by weight parts, while
liquid admixtures shall be measured by weight or by volume parts.

Measurement of aggregates by volume is permitted only with regard to minor
projects (sub-para 6.13.4). In such cases, the following shall apply:

a. The required strength shall exceed the characteristic one by 11.6 MPa
(116 kg/cm?) when crushed aggregates are used, and by 13.9 MPa (139
kg/cm?) in the case of natural aggregates.

b. The quantity of each mix shall correspond to whole bags of cement.

c. Fraction measurement cans (for sand, gravel, stone) shall be marked at the
appropriate depths resulting after weighing the fraction quantities of the
first mixture and placing them in the above cans.

The mixer equipment must meet with the requirements of Annex B of the
Standards. The use of mortar mixers for any category of concrete is prohibited.

The mixing time shall be as indicated in the equipment specifications. In any
way, it shall never be less than 1 minute. The mixing time is measured after
introduction of all proportioned materials into the mixer. A shorter minimum
mixing time is only allowed in case that:

a) The mixer is of turbulent type and a shorter mixing time is provided in
its specifications;

b) The uniformity test conducted in accordance with the Standards has
proved that a shorter mixing period can be satisfactory.

Aggregates shall be measured with an accuracy of up to £ 3% of their weight,
cement with an accuracy of up to = 2%, water shall be measured with an
accuracy of up to + 2% of its weight or volume, and admixtures with an
accuracy up to £ 3% of their weight if in powder form. if admixtures are in
liquid or pulp form, they shall be measured with an accuracy of up to + 3% of
their volume.
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6.6.7.

6.6.8.
6.6.9.

6.6.10.

6.6.11.

6.6.12.

6.6.13.

The ingredients of concrete shall be introduced into the mixing equipment
according to their ratios specified in the mix design, after correcting the sand
and water ratios on the basis of the aggregates natural moisture content.

The moisture of aggregates shall be checked and the relevant corrections shall
be made prior to each concreting operation.

The mixer shall only be loaded after complete discharge of the previous mix.

It is not allowed to add any material to the concrete mix after its discharge
from the mixing equipment. It is only permitted to add a super-viscous agent
to ready-mix concrete being carried on a truck-mixer. Such addition, however,
shall be accompanied by a renewed agitation for a period of 3 minutes.

Mixing of site concrete shall be obtained in the site central mixing plant. Any
hand mixing is completely prohibited. Sub-para 6.12.1.2.3 shall apply with
regard to mixing of site ready-mix concrete.

A sign with easy-to-read mixing instructions for each class of concrete must
be fixed at the mixing site. These instructions shall include:

a.  Classification of the concrete strength;

b.  Cement characteristics (type and category of strength, cement quantity and
content in kg per cubic meter of compacted concrete);

c.  Aggregate characteristics (category in fraction and quantity);

d.  Slump of fresh concrete (or other feature for measuring workability,
according to the mix design);

e.  Concrete admixtures (type and quantity).

The ratio of water over cement (coefficient WIC);

Water content.

«Q

The concrete mixing equipment (mixers) shall be made in a way ensuring
perfect mixing and uniform distribution of the material ingredients throughout
the mass of fresh concrete. Mixers shall be equipped with a water storage tank
of sufficient quantity as well as with an automatic water batching device
(feeder) for each mix. It is appropriate to provide mechanical means for
counting the mixing drum rotations to ensure a constant rotation number for
all mixes, as well as that the mixer shall not be emptied prior to fulfilment of
the required number of rotations. In any case, the drum rotation speed during
mixing must be as specified by the mixer manufacturer.

Mixer operators shall be trained and experienced in the production of concrete
of even workability

Three main mixer types are distinguished from the viewpoint of their axis
direction :

a.  with vertical axis;
b.  with horizontal axis (non-tilting or tilting mixers);
c.  with inclined axis (tilting mixers).

Furthermore, and from the viewpoint of the drive of their mixing power,
mixers are distinguished into :
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6.6.14.

6.7.

6.7.1.

6.7.2.

6.7.3.

6.7.4.

6.7.5.

6.8.

6.8.1.

6.8.2.

6.8.3.

6.8.4.

6.8.5.

a.  turbulent operation mixers;
b.  mixers of free fall of the materials by gravity.

No mixer taking a batch smaller than that corresponding to one bag of cement
shall be used. Mixers shall not be loaded with mix quantities greater than those
warranted by their makers.

In any way, the mixer's output is defined to be the maximum volume of fully
mixed concrete that the equipment is capable of producing in a single circle of
operation (as distinguished from the mixer's overall geometrical volume and
from the sum of the volumes of the mixture's loose ingredients).

TRANSPORTATION OF CONCRETE

During transportation and until placement, concrete must be protected against
rain or against the possibility of its admixture with foreign matters, and must be kept
from losing its homogeneity.

In case of transportation by truck or truck-mixer, the stipulations of the
Standard re 'ready-mix concrete"” shag apply.

If a pump is used, it should not be allowed to alter the mixture homogeneity and
workability (see sub-para 6.12.9).

In general, any concrete category could be transported in tubs.

When transported on a conveyor belt, concrete must be cohesive. Suitable
arrangements must be provided at points where the concrete drops from the
conveyor belt to prevent the mixture from slackening.

CONCRETE PLACEMENT

Concrete must be discharged as near as possible to its point of final placement,
to avoid the need of shifting it by means of shovels or rakes. It is forbidden to
move the concrete using a vibrator.

Should unloading not be feasible at the place of placement, then pumps, ramps,
conveyor belts or other equipment not endangering the mixture status shall be
used for the in-between transportation.

Concrete should not be allowed to drop from a height greater than 2.50m. In
such cases, chutes must be used to lower the concrete for placement, or suitable
openings must be cut through the formwork at intermediate levels.

It is not permitted to place concrete in two layers for single slabs whose
thickness does not exceed 60cm. For slabs more than 60cm-thick, the
stipulations of sub-para 6.9.3 shall apply.

Concrete shall be placed in the works with the slump envisaged by the mix
design. Nevertheless, and should the work require it, the Service may modify
such slump by adjusting the material proportioning according to the instructions
given by the mix design.
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6.8.6.

6.8.7.

6.8.8.

6.8.9.

6.8.10.

6.8.11.

6.8.12.

6.8.13.

6.8.14.

The concrete slump shall be measured prior to placement, on a sample taken
after unloading about one third of the mix or of the truck load, in case of ready-
mix concrete (site or factory produced). The slump value shall be the average
count of two tests performed on the same sample. This value should not differ
by more than 25% from the slump of the mix design (or from that established
by the Service on the works site with suitable adjustments of the mix design
ratios, or from the slump of the consignment in case of ready-mix concrete). A
difference of up to 1cm is permissible for a slump that is less than 3cm, while
a difference of up to 4cm is permissible for a slump that is more than 16cm.
Should the value measured be found to lie out of the above limits, then two
more tests are conducted on a new sample, and the mean value of the four counts
is worked out. The four counts must be taken within a period of 15 minutes.

In the case of ready-mix concrete whose unloading was delayed (or for any other
reason) the Service does not undertake any responsibility and the Contractor is
obliged to comply with the present specification terms.

The Service is entitled to reject a concrete mix or a ready-mix load having a
slump greater than the one stipulated under sub-para 6.8.6.

The Service may accept a concrete mix or ready-mix having a slump less than
the one stipulated under sub-para 6.8.6, in case this is restored on the spot by
an admixture of a super-viscous agent.

If the mix includes an air entraining agent, the air portion must not differ more
than £ 1% from the respective percentage of the mix design (or from the
percentage of the consignment, in case of ready-mix concrete). The air portion
shall be checked according to the method ASTM C 231, and with the same
process as the one followed for the slump test (sub-para 6.8.6).

In case of a reinforced concrete element being laid on the ground with steel bars
at its lower surface (i.e. a foundation slab), the ground must be covered with a
blinding course of an average thickness not less than 50mm.

Site concrete shall be placed as soon as possible after mixing, in order for it to
maintain its workability and its composition. The time between adding cement
to a mixer containing wet aggregates and placement of the concrete must not
exceed one (1) hour during winter, and three quarters (3/4) of an hour during
summer.

Ready-mix concrete shall be poured in place, if possible, immediately upon
delivery to the job site.

In no case is it permitted for the time between cement introduction to (wet)
aggregates in the mixer and the placement of concrete to exceed three quarters
(3/4) of the time required up to the start of cement setting.

Formworks shall be carefully cleared from various matters (sawdust, small
sticks, straw, paper, cigarette-butts, etc.) before placement of any concrete
quantity. Completed sections must be inspected prior to commencement of
adjoining ones, and the Service must be advised of any findings capable of
unduly affecting the correct continuation of the works. The Contractor is then
responsible for defining the method of making good the prejudicial condition to
the satisfaction of the Service. Such method shall be subject to the Service's
approval.
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6.8.15.

6.8.16.

6.8.17.

6.8.18.

6.8.19.

6.8.20.

6.8.21.

6.8.22.

Placement of concrete is permitted only after inspection and acceptance _ of the
formworks and the reinforcement by the Service, and only after fixing any
ducts, conduits and other fittings of any kind of installations intended to be
embedded in the concrete. During placement of the concrete, it is necessary for
a suitable number (at least one) of steel benders to attend for arranging bars and
for a suitable number (at least one) of carpenters for watching formwork
supports.

In all phases of the works, the Service must be informed not less than 24 hours
prior to each concreting operation (in this connection see also sub-pare 7.2.3 of
clause 7 of this T.C.C.).

It is not permitted to place concrete under rain. Concrete placement must also
be suspended when susceptible to be followed immediately or within the next
24 hours by a downpour.

Furthermore, the Service is entitled to forbid the placement of concrete
whenever he judges that prevailing weather conditions in general (sun, heat,
cold, rain, snow, winds, etc.) would prevent the regular placement and setting
of the concrete.

Placement shall be executed in a manner avoiding movements of the reinforcing
bars. The progress rate of placement must be such as to allow the work
continuity and smoothness until full completion of the job section scheduled,
and so that concrete is always fresh and workable as specified.

Placement shall be in uniform layers with thicknesses depending on the
efficiency of the compaction method applied. With the purpose of avoiding
formation of horizontal working joints, the placement of concrete must be
sufficiently prompt and compaction must be such as to ensure the layers
interconnection without any construction joint remaining visible between
layers.

It is not allowed to empty the concrete into stacks and to apportion such stacks
by means of a vibrator, due to the risk of undoing the mix.

Placement of concrete into special structures or in various special ways
provided for in the designs (pouring under water, compressed air casting,
shotcreting, grouting, etc.) shall be executed according to specific designs
requiring specialized experience and approved by the Service.

The Service's inspection shall precede any concreting operation (see also sub-
pare 6_8.15). Such inspection shall regard, without being limited to, the
following

= The soundness of formworks and scaffoldings. Formwork and
scaffolding compliance with the design shall be checked, together
with their good execution. Such control depends on the project
importance. In major, difficult and delicate constructions, inspection
must be detailed, while in the majority of ordinary building works it
may be restricted to visual inspection.

= The uniform coating of formworks with products facilitating their
removal, The tightness of joints between formwork sections.
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6.8.23.

6.8.24.

6.9.

6.9.1.

6.9.2.

= The compliance of formwork dimensions to the construction
drawings.

= The cleanness of formworks and of concreting stage surfaces. The
surface condition of reinforcing bars and of prestressing tendons.

* The positioning and sizes (diameters) of steel reinforcement (and of
tendons), their fastening, the quality of their tie-ups and the condition
of ducts (in case of weldings, the competence of personnel, steel and
method applied must be checked).

= The normality of tendon curves within ducts.
= The condition of anchorages, their position and fastening.

= The availability of mechanical equipment likely to be required for
adjusting formworks.

= The availability of equipment required for placing and for compacting
concrete.

= The good condition of such equipment (required for placing and for
compacting concrete).

Prior to each concreting activity, the Contractor shall make sure of the good
functioning of the existing equipment, as well as of the availability of
supplementary equipment, so that concreting works may be duly completed
even in case of serious mechanical breakdown. This latter requirement shall be
particularly applicable in the case of major works, and specific reference thereto
must be made in the Special Conditions of the Contract, irrespectively of the
fact that, in all cases, responsibility lies thoroughly with the Contractor.

Besides, and before starting concrete production activities, the Contractor must
have secured the availability of all materials and equipment necessary for
finishing and for curing the concrete.

CONSOLIDATION OF CONCRETE

Concrete must be consolidated by vibration. In case of high slump values of
the concrete (more than 20cm) and of small thicknesses of the elements being
constructed, vibration may be done through a wood float or stick, following
approval by the Service.

The vibrator category (interior mass vibrator, form vibrator, surface vibrator,
etc.) and the number of vibrators to be used depends on the form of the
element being concreted and on the pouring process and is left to the
Contractor's choice, who is also responsible for implementing any
instructions of the Service. In special cases, vibrators are specified in the
project Tender Documents.

Page 140 of 786



6.9.3.

6.9.4.

6.9.5.

6.9.6.

In concrete jobs of substantial thickness, placement shall be in layers not
more than 60cm-thick. The layer's upper surface must be made horizontal
during placement and not with the use of vibrators. Each layer shall be placed
while the previous one is still plastic, in order to avoid the undue creation of
working joints.

Distances between consecutive positions of the vibrator must be equal to
about 1.5A, where A represents the vibrator's action radius. During vibration,
the vibrator's rod shall penetrate by about 5¢cm through the underlying layer.
It is forbidden to vibrate steel bars parts of which lie within already hardened
concrete.

External vibration by form or surface vibrators can be applied only when the
rigidity and stability of the formwork or metal casing allow it.

Resumption of the vibration of concrete is permitted only in sufficiently
plastic concrete allowing the vibrating rod to penetrate the concrete mass
through its own weight, namely without any pressure being exerted by the
operator.

Consolidation by vibration must be performed under expert surveillance and
comply to the following rules:

a.  Vibration shall be internal, unless otherwise specified by the Service, as
mentioned herebelow.

Vibration with internal mass vibrators shall be supplemented
by surface vibrators when formation of a smooth surface is
required (pavements, bridge and building slabs).

Form vibrators shall be applied only when the use of internal
mass vibrators is unfeasible (very thin sections, thin poles,
prefabricated components, etc.).

b. The type of vibrator to be used is subject to the Service's
approval.

When charged, vibrators must be capable of transmitting to
concrete vibration with a frequency of not less than 3600
shocks per minute.

c. The Contractor must have a sufficient number of vibrators
available at the works site, so that each mix may be
consolidated immediately after placement inside the forms.

d. The handling of vibrators must provide for the vibration to
reach the concrete at all points inside the formworks, around
reinforcement, at corners, etc.

e.  Vibration shall be applied to recently placed concrete. Internal
vibrators
shall move slowly in and out of the concrete mass maintaining
almost perpendicular positions to the extent possible, with the
exception of special cases (shallow sections or places hard to
reach). Vibration shall have adequate duration and extent to
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6.10.

6.10.1.

6.10.2.

6.10.3.

achieve perfect consolidation of the concrete, but should not last
more than normal for fear of causing segregation of the mix.

f. Surface vibrators shall be applied for as long as required to enable
coarse aggregates to sink in the underlying mass of concrete resulting
in a uniform sufficiently pulpy appearance to ensure a smooth surface.

g. Form vibrators shall be applied onto formworks in a mariner
ensuring satisfactory transmission of vibration to the concrete
and shall move in a perpendicular upward direction, parallel to
the rising concrete layers. The height of movement shall not
exceed that of the concrete being affected by the vibration.
Vibrators must be horizontally spaced as provided for under sub-
para 6.9.3 hereabove.

h.  Vibrating of the concrete must be supplemented by stirring
operation with wooden or iron rods near formworks or at points
inaccessible to vibrators (corners, etc.) to ensure smooth
surfaces and compact concrete.

I Previously consolidated concrete may be improved through
subsequent resumption of the vibration, with the limitations of
sub-para 6.9.5. Renewed vibration may close capillary fissures
caused by plastic shrinkage, settlement cracks and voids left
under horizontal iron bars.

CURINE OF CONCRETE

Curing is compulsory for all concrete jobs. It begins immediately after placement
and shall last for a period depending on weather conditions and on the project
special requirements (pars 6.12). This period of time shall in no case be less than
seven (7) days.

Curing must create temperature and moisture conditions permitting to hydrate the
largest portion of cement in the mixture. For curing temperatures see sub-paras
6.12.7 and 6.12.8 apply. The moisture necessary for curing is secured through the
application of:

a. Methods barring or delaying evaporation of the mix water, such as
sprinkling the concrete surface with a special waterproofing solution, or covering
same with hessian cloth, sand, watertight sheets, etc.

b. Methods of replacing evaporated water, such as sprinkling, flooding, etc.

Unless otherwise specified in the Tender Documents, and unless frost is
envisaged, curing shall be conducted as follows :

Immediately after placement, all free concrete surfaces shall be covered with
hessian that shall be maintained wet round-the-clock for a period not less than
seven (7) days. In this period, workers' circulation and any other activity necessary
for the continuation of the works shall be carried out over these hessians. Same
method and for the same duration shall be applied to vertical surfaces after form
removal.
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6.10.4.

6.10.5.

6.10.6.
6.10.7.

6.10.8.

6.10.9.

If the hessian is removed prior to the lapse of fourteen (14) days from the
placement of concrete, then, and for the period between 7 and 14 days, the
concrete shall be covered with water to surface saturation two times a day, while
between 14 and 28 days this shall be done once each day.

The efficiency of the curing method and the general progress of hardening is
followed up through test specimens maintained beside the works and equally cured
(work test samples-). The strengths obtained by such test samples shall not be
taken into account during compliance tests.

Test samples as referred to under sub-para 6.10.4 hereabove are required only for
prestressed concrete or under unfavorable weather conditions. However, the
Service is entitled to require taking such samples also in other cases, should he
need to investigate the performance of a curing method.

The samples of sub-para 6.10.4 shall be taken as duplicates of the 7- or 28-day
specimens, according to the method of the Standards.

a)  Should curing be by a membrane formed on the concrete surface by
liquid spray, the spray compound must respond to the requirements of
specification ASTM C 156 and C 309.

b)  Whenever subsequent waterproofing of the concrete surface is foreseen
with asphaltic or other coating materials (i.e. waterproofing of bridge
carriageways, culverts, etc.), the membrane curing compound shall be
approved only if compatible to the waterproofing coat material, and if
accompanied by a manufacturer's certificate confirming its compatibility
to the foreseen waterproofing method. It is pointed out that working
joints shall be moist cured, the use of membrane being excluded in these
cases.

Short duration soaking, or, in general, non-continuous round-the-clock water
coverage is not considered to be satisfactory curing for young concrete. It may
only be applied after the main curing phase, as mentioned in sub-para 6.10.3.

It is indicatively mentioned that the required moisture during curing is ensured by
the following methods :

a) Immersion or flooding: Prefabricated components are deposited in water
tanks. Regarding floors or building slabs, a single brick (or sand, or earth
pile, etc.) is built around the floor or stab perimeter and the whole area is
flooded with water. Water must be adequately high to leave no point of
the slab uncovered. Usually, 1-2 cm are enough.

b) Soaking: It has to be continuous, by means of revolving sprinklers or fog
sprays identical to the ones used for watering.

c) Covering: Straw, sand and plastic sheets are used with the purpose of
retarding water evaporation through free surfaces of concrete.

d) Coating: An appropriate liquid compound is sprayed onto free surfaces of
concrete forming a thin waterproof plastic membrane.

e) The compound is usually colored to enable checking full coverage by the
coating. This method prevents water evaporation as long as the membrane
is maintained continuous (with no damage, tear, etc.).

If curing follows the method described under sub-para 6.10.3 hereabove, the hessian can
be maintained wet by means of small diameter plastic pipes spread over it, The free ends
of pipes are sealed, and water drips through little openings cut through their sides. With
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this method, water consumption is kept low and no drainage problems are created. The
method has proved extremely effective, particularly in the summer months, given that it
provides both sun protection and moisture at the same time.

6.10.10.  With specific reference to curing by coating, it shall be applied as follows :

(1) The chemical compound turning into wet membrane must be applied with power
operated atomizing spray equipment after completion of the concrete surface
finishing process and immediately prior to disappearance of the surface moisture
shining, and, in any way, before any drying shrinkage or other irregular fissuring
becomes apparent.

During heat waves, concrete surfaces must be covered with nozzle-sprayed water
until application of the chemical compound, which, however, must not be applied
on standing water. In the first seven (7) days after placement of the concrete, any
damage caused to the wet membrane must be immediately repaired.

(2) The chemical compound must be applied at the rate of 1 litre per 4 or 5 square
meters of surface, unless otherwise specified by the manufacturer, Overflows,
potholes, thin sections, steps or interrupted application constitute signs of
unsatisfactory work. Throughout its use, the chemical compound possibly
containing a coloring substance must be carefully mixed, with the pigment evenly
distributed through the spray tank. The solution of the chemical compound must
remain applicable (by spray) at temperatures above 25°C and must not be thinned
or tampered in any way after its preparation. The manufacturer's instructions must
be observed regarding storing, transportation, application, safekeeping and
environmental protection.

6.10.11. Hardening Acceleration through Heating

(1) The hardening process of concrete may be accelerated through heating, given that
the rise of temperature in the first hours of hardening increases, within certain
limits, the strength of young concrete. However, its final strength may be lower
than the one the concrete would have attained had it been cured under normal
temperature conditions. In such a case, the time of starting heating, the speed of
rising temperature, the maximum temperature applied, the duration of heating and
the speed of cooling down shall be determinant factors. The success of heat
treatment depends on the type of cement, but no general rules can be established
to this effect.

Thus, and prior to any application, the method to be used must be tested with trial
mixes. It must also be made sure of that heated concrete components shall not be
let to dry off too early or too much, or to cool down too suddenly. Heat treatment
is liable to affect the qualities of hardened concrete (i.e. ratio of tensile over
compressive strength, deflection, properties durability).

(2) Following all the above, it is established that hardening acceleration by heating shall
be applicable only if provided for by the design and by the other tender conditions,
and following elaboration of a method study (organization, equipment, etc.) and
submission of same to the Service for approval.

6.11. EFORMWORKS

6.11.1. In the present specification, the term "formwork™ is used to imply all kinds of forms
(moulds) and of the necessary scaffoldings, irrespectively of their material. Whenever it
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6.11.2.

6.11.3.

6.11.4.

6.11.5.

6.11.6.

6.11.7.
6.11.8.

shall be necessary to distinguish metal or plastic formworks, the terms 'metal casing” or
"plastic formwork" will be used.

Formworks must be calculated whenever necessary, and must be erected in a
manner enabling them to bear all vertical and horizontal forces developed during
construction of the concrete structure, without any recesses or deflections.

It is not allowed to use thin flexible sheets (iron sheets, cartons, etc.) for filling in
forms in any position.

Joints between the formwork boards must be sufficiently close to prevent seepage
of grout.

Prior to placement, formwork and hardened concrete surfaces being prepared to
receive the new concrete (columns, walls, etc.) must be cleared of all foreign matter
(wood chips, papers, pieces of polystyrenes, etc.). Absorptive wooden forms
(boards, plywood, etc. non-covered with form loosening coatings) shall be soaked
to saturation. Hardened concrete surfaces to be covered with new concrete shall
also be soaked. No grout is allowed to be spread on such surfaces.

Formwork removal must take place only when concrete has attained sufficient
strength to bear all loads exerted upon form removal or to be charged to it up to
the age of 28 days, under conditions conforming to those taken into account in
structural calculations. Particular attention is required when overhead shutterings
are supported by not yet adequately aged concrete components.

Whenever the hardening process is not monitored through sample testing (sub-pare
6.10.4), formworks shall not be removed prior to the dates given in Table 6.11.6.
If, within such periods, ambient temperatures drop below +5°C for longer than 2
hours and up to 24 hours, the time periods of Table 6.11.6 shall be increased by
one day.

Generally, if the temperature below +5°C is maintained for 24+1 hours, where k :
whole number or 0, and 1 < or = 24, then the time periods of Table 6.11.6 shall be
increased by k+1 days, if | > or = 2, and by k days if | < 2.

TABLE 6.11.6 : Days of formwork removal (after placement)
Construction components | Cement tyrl):e
Sides of beams, slabs, columns, walls 2 days 3 days
Slab and beam formworks 5 days 8 days
Formworks of beams and slabs with 10 days 16 days

longer than 5m spans
Safety supports for beams, frames
and slabs with longer than 5m spans

28 days 28 days

For the cases of low ambient temperatures, see sub-para 6.12.7 herebelow.
Formwork removal must be effected without shocks and vibrations. First, vertical

element forms shall be removed (columns, walls, etc.), and those of horizontal
elements shall follow (slabs and beams).
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6.11.9. Observance of the days indicated in above Table 6.11.6 does not release the
Contractor from his responsibilities regarding any damage that might occur to the
concrete structure owing to delays in hardening or to excessive loads being exerted
onto such structure.

6.11.10. A specific reference to formworks is made under clause 7 of these T.C.C..

6.12. SPECIAL CASES OF CONCRETE AND PLACEMENT

In the following special concrete types and special concrete placement, the individual
provisions of the present clause paragraphs shall apply.

These special concrete types and placement are:

—  Factory - produced ready-mix concrete

—  Site - produced ready-mix concrete

—  Surface wear resistant concrete

—  Concrete of reduced permeability

—  Chemical action resistant concrete

—  Concrete under water

—  Concrete under sea water

—  Concreting under low ambient temperature

—  Concreting under high ambient temperature
—  Pumpable concrete

—  Concrete of increased strength against surface wear
—  Concrete of high strength against surface wear

6.12.1. Ready-Mix Concrete

As mentioned under sub-para 6.3.9, ready-mix concrete can be either factory- or site-
produced.

6.12.1.1. Factory Produced Ready-Mix Concrete

The stipulations of Standards shall apply with the following amendments or supplements:

6.12.1.1.1. The term "batch” must be replaced by the term "mixture".
6.12.1.1.2. Footnotes (10) and (14) are deleted.
6.12.1.1.3. The following shall apply in-lieu of sub-clause 3.1 :

The factory shall be responsible for the quality of the concrete ingredients. The
materials (aggregates, cement, water, admixtures) shall be tested in accordance with
the requirements of this specification. The Contractor is bound to secure the
Service's right for communication of the concrete test results by the factory, should
they be requested by him (the Service). Failing this, the Service shall be entitled to
bar any use by the Contractor of concrete coming from the said factory.

6.12.1.1.4. The section of sub-clause 3.2: "In the above designs that such a reduction is feasible",
is replaced by the following: "The strength fy for each mix design shall at least be
equal to fm = fck + 1.64 s, where fck is the characteristic strength of concrete for
which this mix was composed and s is its standard deviation, that must have resulted
from the testing of specimens of not less than 15 - 60 mixtures”. Otherwise, and
regarding mix designs, the stipulations of sub-par. 6.5.2.2 of these T.C.C. shall

apply.
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6.12.1.1.5.
6.12.1.1.6.
6.12.1.1.7.
6.12.1.1.8.

6.12.1.1.9.

6.12.1.1.10.

6.12.1.1.11.

6.12.1.1.12.
6.12.1.2.
6.12.1.2.1.
6.12.1.2.2.
6.12.1.2.3.

6.12.1.2.4.

6.12.1.2.5.

Air content and slump shall be checked according to sub-paras 6.8.6 and 6.8.9 of these
T.C.C..

In-situ strength tests to be performed by the Service shall be conducted according to
sub-para 6.13.3 of these T.C.C.. On the contrary, the section of the same sub-clause
which refers to strength testing data due to be observed by the factory, shall still apply.
The concrete factory may elaborate its own mix designs at its own laboratory.

From ANNEX A: "POWER MIXING", the section "Generally, and by order of
suitability worn out sections must be replaced” shall not apply.

The test for "uniformity within the same batch™ (mixture) of sub-clause 1.1 of ANNEX
B shall be conducted only for concrete that has a slump value varying between 10cm
and 15cm.

The test for the difference in air content mentioned in Table I, "Concrete uniformity
requirements”, shall be conducted only when an air entraining agent has been added to
the concrete. In the same Table, and regarding the slump test, the sentence "For a mean
slump value of 10cm”, together with the corresponding limit of "2.5cm™, are not
applicable.

The Contractor shall secure the Service's right to check the concrete factory supplying the
former, for observance of this specification. Otherwise, the Service shall be entitled to
bar the Contractor from buying and using in the works any concrete coming from the said
factory.

A quantity of fresh consolidated concrete expressed in tons and cubic meters".

Site Produced Ready-Mix Concrete

Regarding the quality of materials and the mixing equipment and method, the stipulations
of the relevant paragraphs of these specifications shall apply.

Regarding truck-mixers transporting concrete, the relevant stipulations of the Standards
shall apply.

Concrete shall be fully mixed at the concrete mixing plant. No mixing (partial or total) is
allowed to be conducted in truck-mixers.

Sampling for strength testing shall be performed at the concrete mixing plant. Regarding
the sampling method and the testing of samples for strength, the stipulations of sub-para
6.13.5 herebelow, 'Site produced concrete for major projects™, shall apply.

Air content and slump tests shall be conducted at the points of concrete unloading by
truck mixers, and in accordance with sub-paras 6.8.6 and 6.8.9.

6.12.2. Surface Wear Resistant Concrete

6.12.2.1
6.12.2.2

6.12.2.3

6.12.2.4

Any concrete exposed to mechanical strain from friction and impact (i.e. expanded
vehicular traffic, skidding of objects, solid carrying water flow) without special
protective linings or special surface treatment, must respond to the following
requirements:

The grading curve of the aggregate mix must lie within the lower half of sub-zone D.
As long as no viscosity or super-viscosity agents are added, the mixture slump must not
exceed 50mm.

The concrete characteristic strength shall be not less than 30 MPa (300 kg/cm2) and the
cement content not less than 350 kg/ma3.

The mix design must be such as to ensure minimum sweating. Curing must begin
immediately after placement and last not less than 14 days.

6.12.3. Concrete of Reduced Permeability
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6.12.3.1.

6.12.3.2.
6.12.3.3.

6.12.3.4.

The cement content must not be less than 350 kg/m? for concrete of maximum grain size
030 (or #31.5', or 1) and not less than 400 kg/m?® for concrete of maximum grain size (1)15
(or #16', or 1/2").

The grading curve of the aggregate mix must lie within sub-zone D and as close as
possible to the mean line of this sub-zone.

The ratio WIC must not exceed the value 0.58 for cement content of 350 kg/m3 and the
value 0.50 for cement content of 400 kg/m3 (with lineal interpolation for intermediate
values of cement content).

Consolidation must be performed with great care, while curing must begin immediately
after placement and last not less than 14 days.

6.12.4. Chemical Action Resistance Concrete

6.12.4.1.

6.12.4.2.

6.12.4.3.

6.12.4.4.

6.12.4.5.

Concrete exposed to chemical action owing to aggressive water or soil is bound
to meet with the requirements of Table 6.12.4. At the same time, the grading
curve of its aggregate mix must lie within sub-zone 0 and as close as possible to
the mean line of this sub-zone. Consolidation must be conducted with great care
and curing must last not less than 14 days.

The requirements of Table 6.12.4 are applicable under mild climatic conditions,
for natural water contaminated by chemical substances and standing or running
slowly, same as for moist or frequently wet soils.

They are not applicable in the case of sea water (see sub-para 6.12.6), of liquid
industrial waste, of solid industrial waste deposits and, generally, of soils having
sulphate content greater than 100mg of sulphur ions (S°-) per kg of air dried soil
material. In the above cases, as well as in the case that concrete comes into
contact with warm sea water (i.e. desalination plants), special designs shall be
required.

The requirements of each column of Table 6.12.4 shall apply even in the case of
one only of the chemical factors indicated lying within the area described in the
same column.

If two or more values of chemical factors of one column lie simultaneously
within the upper quarter (regarding pH, the lower quarter) of the aggression
limits mentioned in Table 6.12.4, then the aggression degree shall be considered
to be the next (worse) of the Table, in which case the respective requirements
shall have to be met.

The minimum cement quantities indicated in Table 6.12.4 apply in the case of
aggregates having maximum grain size ¢c50mm, and shall increase by 30 kg/m3
for aggregates of maximum grain size 015mm,

The number of chemical tests required to ensure satisfactory accuracy in the

definition of the degree of aggression shall be determined based on the soil or
water homogeneity.
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TABLE 6.12.4: DEGREE OF AGGRESSION AND REQUIREMENTS REGARDING
CONCRETE SUBJECT TO CHEMICAL ACTION

Chemical factors

Degree of Aggression

and requirements low medium | heavy |very heavy
CHEMICAL SUBSTANCES, EXCEPT SULPHATES

pH (for water only) 6.5-5.5 5.5-4.4 4.5-4.0 <40
CO, mg/l (2) " " " 15-30 30 - 60 60 - 100 > 100
NH4 mg/1 15-30 30 - 60 60 - 100 >100
Mg? mg/l 100-300 300-1500 | 1500-3000 >3000
Degree of acidity (2)

(for soils only) > 20(%) - - i
Requirements

Class of cement lorll lorll lorll lorll
Maximum ratio WIC 0,60 0,55 0,50 0,50
Minimum cement content 300 330 370 370 and surface
kern3 protection

SULPHATES

In the water: S04> mg/l | (4) 200 400 600 3000 6000

In the soil : S04%*/mg/kg® | 1000 2000 4000 6000 12000 -
Requirements
Class of cement Lorll lorll | lorll| orlV v v \Y
Maximum ratio WX Minimum| 0 65 0,60 | 055 0,60 0,55 0,50 0,50
cement content 300 300 | 330 300 330 370 370 and surface
kg/m ) _ protection
1) Determined by the marble method of Heyer

2 Determined by the method Baumann-Gully

©)) No aggression exists for an acidity degree below 20

4 No special measures are required for water containing less than 200 mg/I of S042-,

5) Determined by the method of DIN 4030 (overall content of sulphates soluble in HCI).

6.12.5. Underwater Concrete

Concrete placed under the surface of non-aggressive water must respond to the
following requirements:

6.12.5.1.

instead, one of the following methods shall be adopted :

a)

For more than Im-deep water, concrete shall not be allowed to fall free into the water;

Concrete shall be lowered to placement position within bottom

dump buckets that shall open only when the bucket reaches already
placed concrete,
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6.12.5.2.

6.12.5.3.

6.12.5.4.

6.12.5.5.

6.12.5.6.

b) Concrete shall flow continuously in vertical tremies of sufficient
diameter. The lower part of the tremie shall be kept submerged in
concrete, while flowing concrete shall supplant that already placed by
moving the free surface sidewards and upwards.

C) A pump shall be used with an opening outlet cap allowing concrete to
flow only when under pressure.

d) For non-demanding projects, plastic concrete shall be deposited in
partly filled cloth bags that shall be lowered onto each other, same like
in cement blockwork. Bags are bound to each other by the grout
seeping through the cloth weaving.

Combinations of the above placement methods may be applied, depending on the case.
When concrete is placed under aggressive water, the requirements of sub-para 6.12.4 must
also be observed.

Slump must be 15-20cm, cement content must be not less than 350 kg/m3 and the W/C
ratio must not exceed 0.60. Cement class | or 1l may be used.

Concrete shall not be vibrated or shifted from the position it has taken after flowing out
of the bucket or of the tremie.

The mixture-grading curve must lie within sub-zone D and, to the extent possible, near
the mean line of this sub-zone.

Concrete must have a maximum grain size of 030 (or #31.5. ,or 1"), with the exception
of placement in bags, in which case the maximum grain size has no bearing.

6.12.6. Concrete under Sea Water

6.12.6.1.

6.12.6.2.

The following shall apply with a view to protecting the reinforcement of reinforced
concrete works under sea water, or in contact with sea water, or sprinkled by sea water:

a.  Concrete shall meet with the requirements of sub-para 6.12.3: 'Concrete
of reduced permeability" having W/C ratio equal to 0.48 and cement
content not less than 400kg/m?.

b. Minimum cover of steel bars shall be 60mm.

Should concrete placement take place under sea water, the stipulations of sub-para 6.12.5
hereof, "Underwater concrete™, shall also apply.

6.12.7. Concreting under Low Ambient Temperatures

6.12.7.1.

6.12.7.2.

In certain class 1V regions of the country, as classified in the Standards, the addition of
an air entraining agent is compulsory to superstructure concrete not intended to receive a
plastering protection, as well as to superstructure or infrastructure concrete being placed
in the months between December and February.

Concreting must be suspended under temperatures below 0°C. Whenever this is
unfeasible, or that the concrete, at the expiry of thermal protection, is anticipated to be
exposed to frost conditions, an air entraining agent shall be used.
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6.12.7.3.

6.12.7.4.

6.12.7.5.

6.12.7.6.

6.12.7.7.

6.12.7.8.

6.12.7.9.

6.12.7.10.

6.12.7.11.

Concreting is absolutely banned under ambient temperatures below -15°C.

The quantity of an air entraining admixture must ensure to the mix the air content
indicated in the Table 6.12.7.4 :

TABLE 6.12.7.4: Air content in fresh concrete

Concrete of maximum

L Air content %
grain size (mm)

® 15, or#16”, or /2" 45
® 30, or#31.5’,0r1” 3.5
® 50, or #63°°, or 1 1/2" 3.0

Air content figures of Table 6.12.7.4 must be increased by 1% whenever road pavements
are concerned meant to be treated with anti-frost salts.

In the course of the winter, while ambient temperatures remain below +5°C, the concrete
being placed must have a temperature of not less than 13°C for a maximum grain size of
015** (thin section concrete), not less than 10°C for a maximum grain size of 030"
(regular section concrete), and not less than 7°C for a maximum grain size of 050" (broad
section concrete). Under appropriate thermal protection, these temperatures must be
maintained for the periods indicated in Standards.

The durations of thermal protection ensure only concrete durability, not its strength. In
the case of prestressed concrete, the development of strength both for the formwork
removal and for the application of pretensioning shall be monitored through test
specimens maintained in the works just as the works themselves are maintained (project
specimens).

When no pretensioning is scheduled, the order of strength required for formwork removal
shall be found using project specimens as above, or shall be taken from the Standards.

The indications "ordinary cement' and "quick hardening cement™ shall be replaced by
"cement class I" and "cement class 11" respectively.

The durations of thermal protection refer to air entraining concrete. For concrete carrying
no air entraining agent, these durations shall be doubled.

Non-plastered concrete in class IV areas, same as non-plastered concrete exposed to frost
temperatures in other regions of the country (bridges, pavements, silos, etc.), must
respond to the requirements of sub-para 6.12.3. The minimum cover of reinforcing bars
in these cases shall be 50mm.

The temperature of concrete that is heated before placement shall not be allowed to
exceed 32°C.

All costs pertaining to equipment, organization, relevant designs, admixtures, etc., to be
required for protecting the concrete against low temperatures, shall be converted and
included for in the Contractor's bid prices, unless otherwise specified in the tender
conditions.

6.12.8. Concreting under High Ambient Temperatures
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6.12.8.1.

6.12.8.2.

6.12.8.3.

6.12.8.4.

The temperature of concrete being placed shall not be allowed to exceed 32°C under any
ambient temperature.

Curing shall commence immediately after placement. The method described under sub-

para 6.10.3 is extremely effective, as it keeps the concrete surface under shadow and, at
the same time, it preserves capillary fissures saturated with water.

The Standards contains general instructions for placing concrete under high ambient
temperatures.

Sub-para 6.12.7.11 hereabove applies also here.

6.12.9. Pumped Concrete

6.12.9.1.

6.12.9.2.

6.12.9.3.

6.12.9.4.

6.12.9.5.

6.12.9.6.

6.12.9.7.

6.12.9.8.

6.12.9.9.

With reference to pumped concrete of a characteristic strength less than or equal to 40
MPa (4 0 0 kg/cm2), non-carrying special waterproofing or durability requirements (see
paras 6.12.2, 612.3, 6.12.4, 6.12.5 and 6.12.6), the grading of the aggregate mix may be
partly or wholly within sub-zone E.

The requirement of sub-pars 6.4.3.2.18 does not apply in the case of pumped concrete.

In case of the equipment damage or stoppage causing interruption of the pump flow for a
period enough to deteriorate the slump value (below specifications) of the concrete in the
pump, then such concrete must be rejected.

It is not allowed to add water, cement grout or a super-viscous admixture in the pump
bucket with a view to improving the concrete viscosity.

If the last section/s of the pump outfall pipe is/are perpendicular with a downwards
concrete flow direction and an overall pipe length (including any possible final flexible
section) exceeding 3m, the concrete discharge point must not be more than 0.50m above
the placement surface.

The susceptibility of concrete to pumping must be checked at the Contractor's
responsibility and expense using trial mixes or special pumping tests. It is emphasized
that the Contractor is sole responsible for the production of pumpable concrete, taking
into account the nature of the works, the location of the element being concreted, the
works execution schedule, the Contractor's mechanical equipment, etc., irrespectively of
the fact that the other terms of tender may explicitly specify the preparation of pumpable
concrete.

It is indicatively mentioned that the use of natural (rounded) aggregates facilitates
pumping.

Given that the grading of aggregates is a determinant factor to concrete pumpability, all
aggregate types must be meticulously checked upon arrival to the works site by

conducting more frequent sieving tests (i.e. one sampling for every tenth truck load) in
order to ensure conformity of the actual aggregate grading to the one of the mix design.

Pumped concrete is usually workable with a slump value greater than 10-12cm
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6.12.10. Concrete of increased strength in surface wear

Concrete (without special coating or special surface treatment) being subject to
mechanical impact from water in storm sewers having free flow (carrying brought or
suspended material) with increased velocities (V < 10 m/sec) shall conform to the
following requirements:

1)

)
©)
(4)

(5)
(6)

(")

The characteristic strength of concrete shall be at least equal to 35 MPa
(350 kg/lcm?2)

The water to cement (WIC) ratio to be used shall not exceed 0.50
Concrete surfaces shall have the least possible bug holes

A wet curing shall be made starting immediately after pouring and lasting at
least 7 days.

The aggregate mix gradation curve shall be in the lower half of subzone A

The use of high strength cement (e.g. class 45 or 55) is recommended, in
order to use the least possible cement quantity to ensure the required
characteristic strength.

The aggregates to be used (coarse or fine) shall have a maximum loss of 25%
when tested by the Los Angeles abrasion machine, according to the ASTM
C 535 and ASTM C 131 tests.

6.12.11.Concrete of high strength in surface wear

Concrete (without special surface treatment) being subject to mechanical impact from
water in storm sewers having free flow (carrying brought or suspended material) at
difficult locations (areas of "hydraulic jump”, retarding basins) and/or with high
velocities (V ¢ 12 m/sec), shall comply to the following requirements :

1)

)
(3)

(4)

()

a.

b.

The characteristic strength of concrete shall be at least equal to 45 MPa (150
kg/cm2)

The Water to Cement (W/C) ratio to be used shall not exceed 0.15.

Concrete surfaces shall be arranged in order to have the least possible bug
holes.

A wet curing shall be made starting immediately after pouring and lasting
at least 14 days

Special hard aggregates (coarse and fine) shall be used having the following
mechanical characteristics :

Loss when tested for Los Angeles abrasion
(according to ASTM C 535 and

ASTM C 131 tests) LA = 24%

Aggregate Abrasion Value (AAV)
(according to BS 812) AAV = 8
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6.13.

(6) The above subparagr. (5) and (6) of para 6.12.10 apply as well.

SAMPLING AND COMPLIANCE TESTS

The stipulations of the subsequent paragraphs regarding sampling and tests apply
to concrete of certain characteristic strength. If concrete of two or more varying
characteristic strengths is placed within the same project, then separate sampling
procedures and tests shall be conducted for each category of characteristic
strength.

6.13.1. Strength Requirement

Concrete testing shall be conducted with specimens obtained from the mixer's
discharge point in the case of site-produced concrete, or, for factory-produced
concrete, from the truck discharge. The compression strengths achieved by such
samples must satisfy the compliance criteria of sub-para 6.13.6 herebelow.

6.13.2. Form and Dimensions of Specimens (Test Samples)*

6.13.2.1. The contractual specimens intended to compliance tests, as well as the project

6.13.2.2.

6.13.2.3.

samples (see sub-para 6.10.4 hereabove) shall be 20cm or 15cm cubes, or
cylinders with dia 15cm and height 30cm.

Specimens to be used for compliance tests of a project shall be of identical form and
dimensions as those used in the mix design. In the case of factory produced ready-mix
concrete whose mix design has been performed at the factory, the specimen shape and
dimensions shall be specified.

It is not permitted for the same project to take different specimens and subsequently
compare their strength following multiplication by conversion coefficients.

It is considered that, for other needs, such as early age strength control, not being related
to compliance tests, 15cm test cubes at the age of 28 days or more yield strengths that are
by 5% higher than the corresponding strengths of 20cm test cubes. It is also considered
that the ratio between 20cm test cubes over test cylinders having dia of 15cm and height
of 30cm is given by the coefficients of Table 6.13.2.3.

TABLE 6.13.2.3: Coefficients of conversion of concrete strength obtained
by 15x30cm cylinder specimens into that of 20cm cube

specimens*
Concrete strength of 15 x 30 cm Multiplication coefficients for
cylinder specimen, in MPa (kg/cm?) converting a cylinder strength into
20cm cube strength
=<9.2 (92) 1.30
12.8 (128) 125
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6.13.2.4.

6.13.2.5.

6.13.2.6.

184 (184) 1.22

254 (254) 1.18

395 (395)>= 1.14

*Intermediate values by lineal interpolation.

In addition to contractual specimens required for compliance tests, the Service may take
more samples for testing strength at younger ages, for monitoring the concrete hardening
process, or for other species. tests (see also sub-paras 6.16.5 and 6.16.6 hereof).

The strengths obtained by such tests cannot lead to rejection of the concrete, unless this
is explicitly specified in the other terms of tender.

No specimens carrying apparent deficiencies due to poor consolidation or to injuries may
be accepted to be included in the compliance testing procedure.

With the purpose of dealing with the case of sub-para 6.13.2.5 hereabove, it is
recommended that one surplus specimen be taken at each sampling operation. If after
removal of the specimen moulds it is found that none of them carries any deficiency (in
the sense of sub-para 6.13.2.5), then the excessive specimen shall not be taken into
account in the compliance tests, however it could be used for testing strength at younger
ages.

6.13.3. Factory-Produced Concrete

6.13.3.1.

6.13.3.2.

6.13.3.3.

6.13.3.4.

6.13.3.5.

6.13.3.6.

Concrete placed in one day shall constitute one portion and shall be represented by a
sampling of six (6) specimens.

If more than eleven (11) truckloads of concrete are to be placed, then the Service, but also
the Contractor, shall be entitled to increase the number of specimens of a single sampling
from six (6) to twelve (12). The cost of testing the additional six (6) specimens shall be
borne by the Contractor.

If the quantity of concrete to be placed in a single day exceeds 150 cubic meters, the
sampling of this portion shall comprise twelve (12) specimens that shall not be taken from
consecutive truckloads, to the extent possible.

If concreting operations are scheduled to last two consecutive days, then the concrete of
this two-day period shall constitute one portion and shall be represented by a sampling of
twelve (12) conventional specimens, out of which six (6) shall be taken in the first day.

If concreting operations are scheduled to last more than two consecutive days, then the
portion of each two-day period shall be represented by a sampling of twelve (12)
conventional specimens, unless the number of concreting days is odd, in which case the
portion of the last day shall be represented by a sampling of six (6) conventional
specimens.

If the concreting operations of a two-day period are suspended prior to having taken
twelve (12) specimens, then the portion of concrete already placed shall be represented
by the first six (6). Any number of specimens taken in excess of the first six shall not be
included in the compliance tests.
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6.13.3.7.

6.13.3.8.

6.13.3.9.

6.13.3.10.

6.13.3.11.

6.13.3.12.

Any concrete quantities placed in two non-consecutive days shall constitute two separate
portions and shall be represented by two separate samplings.

If the work requires concreting for a period longer than one day without interruption (i.e.
as in the case of sliding forms), the concrete shall be divided into imaginary portions
depending on construction phasing (i.e. day- or night-placement).

No more than one (1) specimen shall be taken from each truckload of concrete for
compliance tests. If the concreting operation is to be accomplished with less than six (6)
truckloads, then more specimens than one may be taken from the same truck, provided
that each one of them is taken after unloading about one (1) cubic meter of concrete
subsequently to the previous specimen. The specimens, the truckload of the sampling and
the work section concreted by same truckload shall be noted down.

28-day strengths of each sampling of six (6) specimens must respond to compliance
Criterion A (sub-pars 6.13.6.2), while 28-day strengths of each sampling of twelve (12)
specimens must respond to compliance Criterion B (sub-par. 6.13.6.3).

It is not allowed to divide a 12-specimen sampling into two groups of six (6) specimens
each, and to test their strengths in accordance with Criterion A.

If the 2nd or the 4th Rule of acceptance is not complied to by a single specimen of one
sampling, then the strength of the concrete of the sampled truckload is disputed and the
procedure of sub-para 6.13.7.1 is applied.

In any other case of non-compliance to one or both Rules of acceptance, the whole concrete portion

6.13.3.13.

of that sampling is disputed and resumption of testing is applied according to sub-para
6.13.7.2 herebelow.

In the case of factory-produced ready-mix concrete, an authorized representative of the
factory may be present during sampling.

6.13.4. Site-Produced Concrete for Minor Works

6.13.4.1.

6.13.4.2.

6.13.4.3.

In the case of a minor work, when preliminary in-situ strength tests are not possible to
conduct, the following shall apply:

Concrete placed in one day shall constitute a portion and shall be represented by a
sampling of six (6) specimens, unless the overall volume of concrete scheduled for
placement exceeds 150 cubic meters, in which case the sampling shall comprise twelve
(12) specimens.

The Service or the Contractor are entitled to increase the number of specimens from six
(6) to twelve (12). In both cases, the cost of the six (6) additional specimens shall be borne
by the Contractor.

For compliance tests, each specimen shall be taken from a different mix. The specimen,
together with the work section concreted by same mix, shall be noted down. No proper
or poor mixtures shall be selected. Sampling shall be from random mixtures to be decided
by the Service prior to mixing accomplishment.

The stipulations of sub-para 6.13.2.4 hereabove apply to specimens not used in
compliance testing.
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6.13.4.4.
6.13.4.5.

The stipulations of sub-paras 6.13.3.10 and 6.13.3.11 apply to compliance tests.

If the 2nd or the 4th Rule of acceptance is not complied to by a single specimen from one
sampling, then the strength of the mix sampled is disputed and the procedure of sub-para
6.13.7.1 is adopted. In any other case of non-compliance to one or even two acceptance
Rules, the whole concrete portion of that sampling is disputed and the resumption of
testing follows, as per sub-para 6.13.7.2.

6.13.5. Site-Produced Concrete for Major Projects

6.13.5.1.

The following paragraphs apply to the case of the Contractor being obliged by the terms
of tender to install a central concrete production plant and to conduct preliminary tests
as per sub-para 6.13.5.1.

Not less than a month prior to commencement of the construction works, sufficient
quantities of aggregates must be stockpiled at the works site. Between 15 and 60 trial
mixes shall be prepared from these aggregates, preferably on different days, according to
the material ratios established by the mix design. The precise number of mixtures must
conform to one of the "numbers of specimens” given in Table 6.5.2.2.1.

Each mix of concrete may be smaller than the one prepared during construction
works, but not less than half the latter quantity. Two twin specimens for testing
compressive strength shall be made of each of these mixes (the remaining
quantities being used for placement in auxiliary works). If additional tests are
specified (tensile, bursting, etc.), then a new pair of specimens shall be prepared
for each such test. Thus, two groups of 15 to 60 specimens each shall be gathered
for compressive tests and shall be preserved just like conventional specimens. One
group shall be tested at the age of 7 days, and the other at the age of 28 days.

The following calculations shall be based on the strengths resulting from such
tests:

a. The ratio of the strengths of 7/28 days;
b. The standard deviations of 28-day specimens and the standard
deviation

sz resulting from the multiplication of s' by the coefficient given in
Table 6.52.2.1 for the corresponding number of specimens;

C. Possibly other statistical data (i.e. the standard deviation of the 7-day
strength).

If such s is greater than the standard deviation s on the basis of which the
required strength of the mix design was calculated (sub-para 6.5.2.2), then
the required strength shall be corrected by application of the relation (1) for
S =S . If s; is less than 3 MPa (30 kg/cm?), the value of s = 3 MPa (30
kg/sg.m) shall'be inserted in relation (1). At the same time, and from the curve of
water/cement (W/C) ratio and strength resulting from the mix design, the material
ratios shall be adjusted so that the mean value fn, may result equal to the new required
one. The construction works shall commence on the basis of this corrected value of fr,
(or of the old one, in case that the abovernentioned standard deviation of trial mixes is
equal to or less than that of the mix design).
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6.13.5.2.

6.13.5.3.

6.13.5.4.

6.13.5.5.

6.13.5.6.

6.13.5.7.

6.13.5.8.

Concrete placed in one day shall constitute one portion and shall be represented by one
sampling. For works placed without interruption, the stipulations of sub-para 6.13.3.8
shall apply.

Samplings of the first three days of concreting operations shall consist of twelve (12)
specimens each, while samplings of subsequent days shall consist of three (3) specimens.
In the case of ready-mixed concrete, the samplings shall be taken at the concrete
production plant. Specimens shall have consecutive numbering_

Each specimen shall be taken from a different mixture, according to the process of sub-
para 6.13.4.2.

The terms of tender must provide for an adequate number of specimens to be tested at
early ages so that it may be possible to foresee the 28-day strength with satisfactory
approximation.

The strengths of 12-specimen samplings as per sub-para 6.13.5.3 hereabove must satisfy
compliance Criterion C, while the strengths of 3-specimen samplings of the same sub-
para must satisfy at least one of Rules 7 and 8 of compliance Criterion D. If a single
specimen of a 12-specimen sampling does not satisfy acceptance Rule 6, then the strength
of the respective mix is disputed and the procedure of sub-para 6.13.7.1 is adopted. In any
other case of non-satisfaction of both Rules of Criterion C (12-specimen samplings), or
of non-satisfaction of at least one of Rules 7 and 8 of Criterion Q (3-specimen samplings),
the respective concrete portion is disputed and the procedure of sub-para 6.13.7.2 is
applied.

After gathering 60 strength test results of continuous sampling specimens responding to
the corresponding compliance Criteria, the mean value of strength X60 and the standard
deviation s60 of these tests shall be calculated.

If s60 deviates from the standard deviation s already being used by more than 0.5 MPa
(5 kg/cm?), then a new required strength shall be calculated for the value of s60 by
application of relation (1).

If s60 is found to be less than 3 MPa (30 kg/cm?), the value of 3 MPa shall be introduced
into relation (1). The variation of the required strength shall entail amended mix ratios,
same as in sub-para 6.13.5.1, so that the strength f results equal, at least, to the required
one.

Should X60 be found to be greater than the required strength fa, the Contractor
may request, at his own responsibility, to calculate a new required strength by
application of the relation

fa = foc+ 1.64 Seo (3)

with the limitation mentioned hereabove regarding the value of seo.

If two consecutive samplings fail to satisfy the compliance Criteria (such discrepancies
may be provided for of specimens described under sub-para 6.13.3.5), then the mix ratios
shall be adjusted in a manner enabling the mean strength fm to become equal to fa
resulting from relation (1). If already equal, it shall be increased by 0.41 s, where s is the
standard deviation for which the previous discrepancies occurred. fm shall resume lower
values after completion of 60 specimens in accordance with sub-para 6.13.5.7.
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6.13.5.9.

6.13.5.10.

6.13.5.11.

6.13.5.12.

6.13.5.13.

6.13.5.14.

6.13.6.

6.13.6.1

6.13.6.2

As mentioned in para 6.13.5.5, failure to meet the compliance Criteria is possible to
be provided for young aged specimens. In this case the Contractor may request the
adjustment of the mix proportions, immediately after testing these samples.

Each time the mix ratios are changed (sub-paras 6.13.5.7 and 6.13.5.8), samplings shall
follow the procedure of sub-para 6.13.5.3, with specimens being numbered again from
the beginning.

Appropriate diagrams shall be kept at the works site showing the serial number of each
specimen, the date it was taken, its strength, as well as the average value of each
sampling, in a manner allowing to monitor the variation of the concrete quality.

Aggregates shall be stockpiled in large stacks (of size and expanse as permitted by the
working site area available). After being tested at the stockpiles, they shall be transferred
onto the star of the central mixing plant.

It is not allowed to transport aggregates directly from the quarry to the star in the course
of concreting operations. with the exception of special cases of limited availability of
stockpile area, or following approval by the Service.

The stipulations of sub-para 6.12.1 (Ready-Mixed Concrete) shall apply for aggregate
weighing installations and for concrete mixing plants.

In the case of continuous production, weighing equipment and the general good
operation of the complex shall be inspected once every week. When production is not
continuous, such inspections shall be at longer intervals, according to the judgment of
the Service.

The Service shall exert full control at all stages of the construction works (collection of
materials, inspection of material quality tickets, laboratory testing of materials,
supervision of mixing plant operation, of sampling, of transportation, of placement and
curing of the concrete, of possible resumed tests of construction, etc.). This follow-up
does not release the Contractor from his responsibility regarding the quality of the
materials and of the concrete.

Compliance Criteria

General

The criteria mentioned in sub-pars 6.13.6.2 up to 6.13.6.5 inclusive herebelow shall be
applied as compliance criteria for each concerned case.

Criterion A (for Minor Works)

Xe>=fck+1.40s 1st Rule of acceptance
Xi>=fck -25 MPa 2nd Rule of acceptance

where :

X6= the mean strength of the 6-specimen sampling,

Xi= the strength of each specimen of the sampling,

s = the standard deviation in the sampling as it results from the relation :
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6.13.6.3  Criterion B (for Minor Works)

X12>=fck+1.43s 3rd Rule of acceptance
Xi1>= fck-4MPa 4th Rule of acceptance
1=]2 — 5
L (X -Xp)Y
|='
s —
11

where :
X12 = the mean strength of the 12-specimen sampling,
Xi= the strength of each specimen of the sampling,
S = the standard deviation in the sampling as it results from the relation

6.13.6.4 Criterion C (for Major Projects)

X12>= fck+1.43.5s 5th Rule of acceptance

Xi>= fck-4MPa 6th Rule of acceptance

Where:

X12 = the mean strength of the 12-specimen sampling,

Xi= the strength of each specimen of the sampling,

S = the standard deviation in the sampling resulting by application of the
relation:
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6.13.6.5

6.13.7.

6.13.7.1.

i=12

(X -Xp)
1

S:

Criterion D (for Major Projects)

X36 >= fck+1.50.s 7th Rule of acceptance
Xi>= fck+ 1.60.s 8th Rule of acceptance
where:
X3 = the mean strength of the 3-specimen sampling,
X36 = the mean strength of the 3 specimens of this sampling and of all 33
immediately preceding specimens.
S= the standard deviation of the last group of 60 specimens, or (if

the first group of 60 has not yet been completed) the standard
deviation of the specimens collected supplemented by the
necessary number of same from the last trial mixes until forming
a whole of 60.

If the specimens of the trial mixes are less than 24, then the standard deviation

shall be calculated on the basis of the 36 specimens collected and of those of
all trial mixes, even though the total number of specimens is less than 60.

Resumption of Tests in Hardened Concrete

In case a mix or a truck load is disputed the "sentence A" of par 6.13.7.7 is imposed and
the section of the works concreted from the portion whose mix or truckload
placed is disputed shall be subject to intensive curing for 14 up to 28 days.
Such curing shall be by flooding horizontal elements (see sub-para 6.10.9a),
and by application of the method of sub-pars 6.10.3 for vertical elements.
After the lapse of 14-28 days, three cores with dia up to 10 + 5 cm and height
up to 12.5cm shall be cut off at random locations of the mixture placed or of
the truckload disputed. No cores shall be cut off near edges or joints (working
or expansion), or from locations of irregular concrete tissue (vacuum bubbles,
mix segregation, concentration of fines, etc.)

The cutting and preparation of the cores shall be in accordance with the
Standards; however the core height prior to spreading of the levelling grout
must not be less than 9.5cm. The conversion of the core strength into strength
of conventional specimen shall be conducted according to sub-para 6.13.7.8.
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6.13.7.2.

The mean value of the converted strengths of the three cores shall substitute
for the strength of the specimen causing the resumed tests as per this sub-para.
Should such substitution satisfy the two Rules of acceptance of the respective
compliance Criterion, then the strength of the disputed mixture or truckload is
deemed to be satisfactory as well. If not, then the whole concrete portion is
questioned and the procedure of sub-para 6.13.7.2 herebelow shall be adopted.

If the strength of a concrete portion is disputed, the penalty 'A* is imposed entailing
adoption of the following resumed testing procedure :

Intensive curing of the disputed portion is performed in accordance with the provisions
of sub-para 6.13.7.1 hereabove, unless this is already done so. Twelve (12) cores are
then cut off random locations of the said concrete portion (with the assumptions
mentioned under sub-para 6.13.7.1). Following conversion of the strengths into
conventional specimen strengths according to the provisions of sub-para 6.13.7.8, the
applicability of Relation (4) herebelow is examined :

X12 — Xmin
T 5028 (4)
S

where:  Xmin IS the lowest of alt twelve strengths obtained, X12 is the mean strength and
s is the standard deviation as resulting from relation (5) herebelow :

i
—

=12

(Xl 'ill'.]'2
il

n -

1

If Relation (4) applies, then the mean strength X11 of all core strengths above the value
of X min shall be deemed to be the average strength of all cores of this sampling. In case
of Relation (4) not applying, then the mean sampling strength X12 of all cores shall be
deemed to be the actual average strength.

The mean values Xi1 or Xi2 must respond to the 3rd Rule of acceptance (sub-para
6.13.6.3), where the standard deviation s shall result from relation (5) (for a mean value
equal to X12) or from relation (6) for a mean value of
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6.13.7.3.

6.13.7.4.

6.13.7.5.

6.13.7.6.

6.13.7.7.

Should the 3rd Rule of acceptance not be satisfied by the mean value X11 or X12, then
the corresponding concrete portion is considered not to meet with the requirements of
this specification, in which case the procedure specified under sub-para 6.13.7.3 shall

apply.

If, through the testing of sub-para 6.13.7.2 it results that a concrete portion does not
respond to the requirements of this specification, penalty "B of para 6.13.7.7 shall be
imposed and the portion shall be intensively cured, unless such curing has already been
performed. Following this, the strength of this concrete portion shall be estimated
through a supplementary number of cores combined with indirect testing methods, and
the component or bearing element shall be calculated on the basis of more accurate
methods and possibly by the reduction of loads, should the project operation permits
SO.

A trial loading of components shall be realized whenever possible.

If through the tests of sub-para 6.13.7.3 it is proved that the component or bearing
element does not carry the required bearing capacity (or if appropriate tests prove that
the component or element does not carry the required durability to time or to
environmental impacts), then penalty "C" of para 6.13.7.7 shall be imposed and the
element is reinforced to the extent required by the safety of the project (provided that
esthetic considerations, functionalism and other factors of the works permit it
according to the Service's judgment), while all necessary action shall be brought about
towards the esthetic restoration of the works.

Whenever it is not possible to bring about the reinforcement provided under sub-para
6.13.7.4 hereabove (either due to the peculiar character of the component, or because
such reinforcement does not ensure the safety of the works, or because the Service may
consider it inappropriate for esthetic, functional or any other reasons to carry out such
reinforcement), then penalty "D" of pare 6.13.7.7 is imposed and the respective
component or part of the work shall be removed and reconstructed.

Competent authorities for performing the abovementioned tests shall be the authorized
laboratories of the Ministry Infrastructure. The kind and extent of the tests shall be
determined with the collaboration of an engineer specialized in concrete technology,
while the strength of the disputed portion shall result from a statistical treatment of the
test results.

Penalties "A", "B", "C" and "D" are established in the project terms of the tender.
Unless otherwise provided for in the project terms of the tender, the penalties "A", "B",
"C" and "D" are as follows :

Penalty "A" :  All costs of tests specified under sub-paras 6.13.7.1 and
6.13.7.2, and compensations for any delays caused to the progress of the
project shall be borne by the Contractor.

Penalty "B" : All costs for the conduct of tests and for the elaboration of

designs as per sub-para 6.13.7.3, and compensations for any delays to
caused the progress of the project shall be borne by the Contractor.
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6.13.7.8.

6.13.7.9.

6.13.7.10.

6.13.7.11.

Penalty "C" : Refund by the Contractor to the Service of the price of the
concrete portion judged unsuitable, if paid for, and payment of the design
and execution costs for any reinforcements, in addition to the costs and
compensations related to Penalty "B™, as well as compensation for any
delays caused to the progress of the project.

Penalty "D" In addition to the costs and compensations provided for under
Penalty "B' hereabove, payment of all costs related to the demolition of
unsuitable concrete and to the reconstruction of the bearing element or
of the necessary part of the works, including compensation for any
delays caused to the progress of the project.

Cores shall be tested after remaining for a two-day period in a chamber environment.
Their strengths shall be converted into 15 or 20cm cube test strengths by application
of the coefficients given in Standards, with the distinction that coefficient Kip shall be
equal to 0.97 for the cores having a nominal dia of 10cm as provided in this
specification, and that curing coefficient Kc shall be equal to 0.94, corresponding to
very good curing. If concrete testing is being done by cylinder rather than cube
specimens, the conversion factor A3 shall be taken equal to 1. If, for any reason
whatsoever, sampling takes place after completing two (2) months from concrete
placement, the core strength shall be divided by 1.10, while if sampling takes place
after completion of three (3) or more months from concrete placement, the core
strength shall be divided by 1.15.

If the tests specified under sub-para 6.13.7.2 yield negative results, the Service is
absolutely entitled to reject the construction reinforcement and to demand the demolition
of the defective portion together with any other affected part of the works and their
replacement with sound concrete if this is technically possible.

The methodology and test Criteria with the cores of para 6.13.7 concern solely the
rechecking of recent concrete whose the contractual specimens did not comply to the
corresponding compliance criteria and not the acceptance rejection of recent concrete,
on which no compliance tests through contractual specimens have been done. Also
they do not concern acceptance or rejection of old concrete of unknown elements as
well as the evaluation of its strength.

Following the retesting completion, the holes resulting from the cores shall be filled in by
the Contractor by suitable concrete (resinous or not) having a reduced shrinkage
coefficient and increased cohesion capability to the old concrete.

6.14. CONSTRUCTION DETAILS

6.14.1. Spacing of Reinforcing Rods

6.14.1.1.

6.14.1.2.

In sections provided with more than one rows of reinforcing rods, the rods of each
row shall be positioned exactly above or exactly behind the rods of the previous or of
the subsequent row, and not in the middle of their respective spaces.

The free space between consecutive rows of reinforcing rods shall be not less than 2/3
dos while the free space between rods of the same row shall be not less than d.s + 5mm,
where dab is the maximum grain size of the aggregate used. Table 6.14.1.2 herebelow
specifies the rod spacing for various cases of maximum grain size.
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TABLE 6.14.1.2: Spacing of rod rows and of rods on the same row

'‘Concrete having maximum Minimum space (mm) between
grain size Rows Rods on the same row
cD 15, or#15', 10 20
X 30, or#315* orr 20 35
cl) 50, or #63*, or1'.4" 35 55

6.14.1.3. The same free spaces are observed also in the case of a bundle of two rods or of tendons.
For bundles of more than two rods, the free spaces shall be equal to dab 4 15mm.

6.14.2. Cover of Reinforcing Rods

6.14.2.1. The concrete cover of the reinforcing rods must have a thickness of not less than
— 30mm, for rods with a dia greater than 28mm;
— 25mm, for rods with a dia greater than 22mm;
— 20mm, for rods with a dia greater than 18mm;
— 15mm, for rods with a dia up to and including 18mm.

Same thicknesses apply in the case of tendons (with or without ducts). For dies above
40mm, the cover shall be 40mm-thick.

6.14.2.2. The cover specified under sub-para 6.14.2.1 above applies also in the case of bundles
of rods, where the bundle dia shall be considered to be the rod diameter multiplied by
n, i.e. (@ n), if n is the number of rods in a bundle.

6.14.2.3. In the case of stirrups (or tie-bars), cover shall be considered to be the concrete
thickness required to cover such stirrups.

6.14.2.4. The thicknesses referred to under sub-para 6.14.2.1 hereabove apply in the cases of :

a. Concrete of interior spaces, or plaster protected exterior concrete;
b. Concrete permanently submerged in non-aggressive water.

6.14.2.5. For non-plastered concrete freely communicating with the open air (i.e. open sheds,
free ground-floor columns-pilotis), the thicknesses of sub-para 6.14.2.1 are increased
by 5mm.

6.14.2.6. For non-plastered concrete of :

a. Interior spaces with concentrated steaming (laundries, baths,
kitchens, etc.);

b. Intensely moist open spaces;
c.  Within normal soil; and

d.  Within aggressive environment of low or medium aggression (sub-
para 6.12.4),

the thicknesses referred to under sub-para 6.14 2.1 are increased by 10mm each.
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6.14.2.7.  For concrete in heavily or very heavily aggressive environment (sub-para 6.12.4), the
thicknesses of sub-para 6.14.2.1 shall be increased by 20mm.

6.14.2.8. When the concrete characteristic strength is equal to or greater than 30 MPa, the cover
values resulting from the above paragraphs can be reduced by 5mm each, without
however affecting the minimum thicknesses mentioned in sub-para 6.14.2.1.

6.14.2.9. Same reduction by 5mm, again without affecting the minimum limits set in sub-par.
6.14.2.1, can be brought to slabs or shells, as well as to factory prefabricated
components of a concrete characteristic strength greater than 35 MPa.

6.14.2.10. The stipulations of sub-para 6.12.6 shall also apply in the case of sea-side works.

6.14.2.11. In concrete having maximum grain size greater than ®30 or #31.5* or 1" the
thicknesses of para 6.14.2.1 shall be increased by 5 mm.

6.14.3. Working Joints

6.14.3.1.

a.  Shortly after concrete placement, working joints shall be brushed by wire
brush to remove grout and free aggregate grains.

b. The same effect may be obtained by sandblasting or other treatment
suitable for removing the top layer of cement grout and disclosing
coarse aggregates to a mean depth of 5mm, in this process,
concrete surfaces other than those of the joint must be protected
against any damage.

6.14.3.2. Before renewed concrete placement, joints shall be cleared of any foreign matter and
washed with pressure water. During concreting, joints must be saturated without
however any water being retained in their surface cavities. No grout coat shall be
allowed on the joint surface.

6.14.3.3. In case of vertical joints, concreting shall commence at the joints. With regard to
horizontal joints of concrete walls, a thin layer shall first be spread along the overall
joint, that shalt be carefully vibrated.

6.14.3.4.  Working joints shall be almost perpendicular to the spreading direction.

6.14.3.5. In works having watertightness requirements the development of working joints shall be
avoided. However in cases where such joints exist, these shall be coated with epoxy resin
before placing the new concrete. Maintenance at the joint locations shall be done with
special care.

6.14.3.6. Working joints shall be formed where concrete placement is interrupted for practical
reasons. The number of such joints must be limited to the minimum possible, as tensile
and shear resistance at them is low and, therefore, the concrete bearing strength in their
area proves to be substantially reduced. In addition, concrete at such locations risks to
be pervious owing to inadequate construction techniques, in which case the
reinforcement corrosion protection is weakened. To the extent possible, working joints
must be near sections of reduced stresses, or where other factors require the provision
of a joint. In case of partly submerged works, no horizontal joint should be formed at
the level of the water fluctuation.
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6.14.3.7.

6.14.3.8.

6.14.3.9.

6.14.3.10.

6.14.3.11.

6.14.3.12.

6.14.3.13.

6.14.3.14.

6.14.3.15.

Work stoppages and formulation of construction joints shall be as shown in the
drawings, unless otherwise instructed by the Service.

Stipulations similar to the ones of this sub-paragraph (6.14.3) shall apply in the case of
unwanted working joints, for example due to weather conditions.

Where, in the opinion of the Service, the connecting surface between the two concreting
operations is of primary importance to the structural operation of the work, the new
layer shall be bound onto the old one by application of an epoxy resin (binder), in
accordance with the instructions of the Service and after approval by him of the relevant
binding material.

The cost of the additional resulting binding operation shall be borne by the Contractor.

The approval of the Service must be obtained prior to the formation of any working
joint that is not provided for in the approved detailed drawings.

Horizontal construction joints shall be as shown in the approved drawings.

The concrete used in the top 0.50m, whose upper surface shall be construction joint to the
subsequent course, must carry a slump not exceeding the nominal slump value fixed by
the mix design, excluding its supplement (for tolerances).

The top layer of the concrete must be consolidated using vibrators introduced
vertically at close points and withdrawn gradually after remaining at each point for
exactly as long as necessary to achieve proper consolidation of the concrete: no excess
of grout must appear on the concrete surface, but again no coarse grades of the
aggregate mix must remain visible to disturb the evenness of the surface. Concrete
surfaces close to the formwork inner side must be lightly tamped with an appropriate
tool in a manner allowing for the formation of an edge, after form removal, responding
to the line and level wanted. Hardened concrete surface shall present numerous
irregularities not less than 5mm- and not more than 30mm-wide.

After fastening the new formwork tight into position, the new concrete must be spread
onto well prepared horizontal construction joint surface, without dropping the material
from a height greater than 0.50m.

Subsequently, the concrete must be consolidated with vibrators introduced at close points,
avoiding to touch the hardened concrete underneath.

Vertical construction joints must be at positions shown on the approved drawings,
including any shear keys required, as per same drawings.

If, for any reason whatsoever, it is not possible to spread a whole uninterrupted
horizontal course, it shall be finished at a vertical bulkhead so that, upon resumption of
the work, all upper concrete surfaces may be horizontal.

In the case of a temporary stoppage of concrete spreading operations, the material
placed, if sufficiently hardened to maintain its form, must be cleared (using wire brush
etc.) to a depth allowing the appearance of firm concrete (see sub-para 6.14.3.1).

In the case of an unforeseen interruption of concreting operations in-between two
predetermined construction joints, the exposed face must be covered with a grout layer
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to form a clear horizontal line on the concrete surface. Upon resumption of concrete
placement, the grout layer must be cleared away (with wire brushing, sand blasting,
etc.).

6.14.3.16. In construction joints of inclined surfaces the formation of feather edges must be
avoided. Suitable block out forms must be used in such cases to ensure a minimum
thickness of new concrete not less than 0.15m.

6.14.4. Concrete Embedded Fixtures

6.14.4.1. Pipes or other fixtures causing no harm to concrete through chemical or physical
process may be embedded into it, with the exception of the cases mentioned in the
subsequent paragraphs.

6.14.4.2. No aluminium pipes or fixtures shall be allowed in contact with concrete, unless coated
or covered with appropriate materials preventing aluminium/concrete reactions or any
steel/aluminium electrolytic reaction.

6.14.4.3. No drains or other fluid discharge pipes shall be allowed to be embedded in concrete
columns.

6.15. CONCRETE SURFACE FINISHING WORKS

6.15.1. General
6.15.1.1. Concrete surface finishing works are distinguished into:
a. Concrete surface finishings required after form removal.
b. Plastic concrete surface finishings, regarding form-free surfaces on which
any required processing is executed while concrete is still "plastic”.
6.15.1.2. The design engineer of a structure is responsible both for its satisfactory performance

in the life course it was designed for as well as for its appearance.

6.15.1.3. Types of Finishing Works regarding Formed Concrete Surfaces

Five types of finishing works are generally envisaged for concrete surfaces resulting
after removal of formworks :

Finishing work type "A"
Finishing work type "B"
Finishing work type "C"
Finishing work type "D"
Finishing work type "E".

The characteristic features of such finishing works are described in detail under sub-
paras 6.15.2 to 6.15.6 inclusive of the present specification, combined with the
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6.15.1.4.

6.15.1.5.

6.15.1.6.

6.15.1.7.

6.15.1.8.

formwork characteristics and with the working methods anticipated for achieving the
required properties of the concrete.

Should concrete be foreseen to remain unplastered, various requirements shall arise
regarding selection of the finishing type combined with the location of the surface
and with other factors referred to herebelow. More types of unplastered concrete
surface finishing works may be envisaged, to be separately specified for each case.

Selection of Finishing Work for Formed Concrete Surface

To a large extent, the selection of finishing is subjective, however the following must be
taken into account in the course of such selection:

—  The cost of the finishing work;

—  The ease for achieving a high quality finishing;

—  The variation of appearance owing to the effect of weather, age or use;
The convenience of maintenance.

The types of surface finishings are fixed in the other terms of tender, or, if not
applicable, they are given by the Service in the course of the construction works.

Quality of Surface Finishing

Finishing works should ideally present no unwanted color variation or physical
discontinuity. However, such degree of perfection can never be achieved. Surface
defects due to poor spreading may turn up on final faces, therefore spreading and
consolidation are determinant towards obtaining a high quality of finished concrete
surfaces. Concrete production must be such as to limit the chances of subsequent
stains appearing on the surface. Attention leading to this result is required at various
stages of the concrete production, in addition to attention required for ensuring the
desired strength and durability.

Formworks

The absorption capacity of formwork surfaces affects the depth and evenness of
concrete coloring. Depending on the desired quality of concrete finishing, formwork
surfaces must cause no stains or chemical reaction to concrete. Prior to concrete
placement, they shall receive a fine even coat of appropriate material to facilitate
detachment and removal. Form joints shall be watertight.

Concrete Mix
The mix shall be adequately coherent to minimize water movement with relation to

solid ingredients. Aggregate colors and grading, as well as mix ratios may have a
direct dependence on the appearance desired.

Transportation, Placement and Consolidation

The methods of transportation, spreading and consolidation shall be such as to
minimize segregation of the mix and to ensure effective consolidation. To the extent
possible, concrete consolidation must be continuous during spreading, using
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6.15.1.9.

6.15.1.10.

6.15.1.11.

6.15.1.12.

adequately effective internal vibration in a manner eliminating air bubble formation
by new layers of concrete.

Curing and Protection

Concrete shall be cured in a firm and even manner and shall be protected against
mechanical damage (i.e. impact), or against soiling (i.e. protruding rods).

Organization

Only conscientious and skillful workers under sufficient surveillance may achieve
high quality surfaces. Therefore, the Contractor must secure availability of suitably
qualified staff and supervise them with particular attention in order to make sure of
rendering the required high quality surfaces of unplastered concrete, where specified.

Surface Finishing Types for Plastic Concrete

Two types of finishings for form-free concrete surfaces are envisaged :
Plastic concrete finishing type 'TIA"

Plastic concrete finishing type "IIB"

Construction details shown in the approved drawings shall be adopted for
concrete surfaces lying in the ground or to be backfilled. in certain cases,
and following the Contractor's request, the Service may approve or the
design may provide for the possibility of eliminating formworks altogether
and of placing concrete into direct contact with the ground.

6.15.2. Requirements for Formed Concrete Surface Finishings

6.15.2.1.

6.15.2.2.

Place of Application and Type of Finishing

(1) The type of finishing to be required for formed concrete surfaces depends
on the character of the structural element (column, beam, floor slab, wall,
staircase), its position in the work and the provision for it to receive
additional finishing treatment or not (with mortar, tiles, painting, etc.).

(2) Inany case, the type of surface finishing shall be clearly specified.

(3) Unless otherwise specified in the tender conditions, the unit price for
concrete building in compliance hereto shall include for the converted
cost of preparing formed concrete surface finishings considering
formworks of type "A".

Color Control
When even coloring of the concrete surface is required, each material used must be
firmly obtained from the same source (aggregates, cement, any additives, water). The

Contractor bears full responsibility for ensuring supplies of all quantities required for
the work execution from the same source. Aggregates must be durable with relation
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6.15.2.3.

6.15.2.4.

6.15.2.5.

6.15.3.

to time and free of any polluting agents liable to cause soiling. Mix ratios and grading,
particularly that of the fines, must be maintained constant. Substitution of ply-wood
for boards and vice-versa must be avoided in large formwork panels. Furthermore,
particular attention must be paid to the uniformity of curing methods applied, as these
may affect the coloring.

Agents to Ease Formwork Removal

Agents meant to ease away the removal of formworks must be selected suitable for
the purpose they are to serve. No variation of such material shall be allowed when
unified visible surfaces are concerned. The easing agent application shall be even, not
permitting contact of same with the reinforcing bars or prestressing tendons. If the
concrete surface is intended to further finishing (mortar, tiles, painting, etc.),
compatibility of the easing agent to such finishing must be ensured.

Curing of Concrete

The concrete texture, coloring and durability against aging are affected by the curing
applied. When appearance constitutes an important criterion, then the method of
curing, including the time required for formwork removal, must be selected with
particular attention and be approved by the Service. Concrete sections intended to
identical surface finishing must be subject to identical curing.

Protection of Finishing Works

Fine (high quality) finishings are susceptible to injuries after formwork removal and
require special protection in areas exposed to such risks. In the case of presence of
such risks, in the opinion of the Service, the latter may require the Contractor to take
additional protective measures, without this entitling the Contractor to claim any
compensation or deadline extension.

Description of Types of Finishing Works for Formed Concrete Surfaces

(1) FINISHING WORK TYPE "A"

This finishing is obtained through the use of correctly shaped forms made of sawn
boards with watertight joints. The concrete surface shall reflect the timber grain
patterns, including joints. It may also show minor deficiencies (cavities) caused by
water or air trapping, but the surface must be free of voids, spongy spots and major
deficiencies.

This category comprises finishes of invisible formed surfaces and, therefore, rough
spots would not be particularly undesired. In this case, concrete surface requires no
treatment after form removal other than patching defective concrete, filling in holes
due to form ties and ordinary curing.

(2) FINISHING WORK TYPE "B"
This finishing is obtained through the use of correctly shaped forms made of sawn

boards. The surface shall show lightly reflected grain patterns of timber and joints.
Metal casings or forms of other suitable material may be used alternatively. Minor
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deficiencies (cavities) may turn up caused by air or water trappings, but the surface
must be free of voids, spongy spots and major deficiencies.

In areas where holes left by form ties are to remain as characteristic features of the
concrete surface, the recessed exposed end of the tie section left in the concrete must
be subjected to special treatment. In areas where holes of form ties are not to remain
as characteristic features of the concrete surface (this condition shall generally apply
unless otherwise specified in the tender documents), the cavities left by form ties must
be filled in the way described under sub-para 6.15.5 for repairing other holes and
defects.

This process is the same as the one described for surface finishing works of type "A",
with the exception that grout may, according also to the Service's instructions, contain
a portion of white cement so that the final color of the treated section may identify
with that of the remaining surface. Same applies to the texture of the treated section.
Prior to implementing repair works on the structure itself, trial mixes of mortar and
white cement shall be prepared and left to dry so that the color desired may be obtained
and approved by the Service. Curing of the concrete shall ensue according to generally
acceptable practices.

(3) FINISHING WORK TYPE "C"

This type of finishing assumes the preparation of high class concrete having a
characteristic strength of fck>= 15 MPa (150 kg/cm2), as well as the use of properly
shaped hard and smooth surface forms. Concrete surfaces must be smooth with precise
and clear edges. Only minor surface deficiencies are tolerable, while spots are barred,
same as color deteriorations due to the application of agents to ease the removal of
forms.

The stipulations mentioned hereabove for finishing work type "B" shall apply in
relation to holes left in the concrete by form ties.

(4) FINISHING WORK TYPE "D"

This finishing is obtained after first producing type "B" finishing on carefully
consolidated high class concrete having characteristic strength fck > 25MPa (250
kg/sg.cm) and placed in properly shaped forms. Surface improving treatment shall
ensue, i.e. diligent washing and filling of surface deficiencies with mortar of cement
and fine aggregate.

Every effort shall be made towards obtaining even coloring of the concrete. Attention
must also be paid to the selection of the formwork easing out agent and to ensuring a
stain-free surface, bearing no signs of color variation.

The stipulations mentioned hereabove in relation to finishing work type "B" shall
apply also here with respect to holes left by form-ties.

(5) FINISHING WORK TYPE "E"

This type of finishing is obtained after first producing type "C" finishing work,
followed by filling up all surface deficiencies with specially prepared mortar of
cement and fines, while concrete is still maintained fresh. Every effort must be made
to ensure a unified coloring of the concrete surface. After appropriate curing, the
surface shall be rubbed, where necessary, with a view to rendering it smooth and even.
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The stipulations mentioned hereabove in relation to finishing work of type "B" shall
also apply here with respect to holes left by form-ties.

6.15.4. ldentification of the Types of Formed Concrete Surface Finishes Fitting the VVarious Parts
of the Works

6.15.4.1. As aforementioned, the responsibility for selecting the appropriate type of finishing
befitting the various parts of the works lies with the design engineer. Such finishing types
shall be established in the approved design and/or the tender documents of the project.

6.15.4.2.  Unless otherwise specified in the tender conditions, the construction of concrete works
includes TYPE "A" surface finishing.

As mentioned before, major deficiencies may cause rejection of constructed concrete.
However, minor deficiencies as well as ensuring strength duration shall require
corrective operations in the manner prescribed under sub-para 6.15.5 herebelow.
Unless otherwise specified, the unit prices in the Contractor's tender shall include
converted costs for TYPE "A" surface finishing.

6.15.4.3. Unless otherwise specified in the tender conditions, in the case of roadworks and
appurtenant structures, the boundary between TYPE "A" finished surfaces and any
surfaces requiring high-class finishes (types "B" to "E" inclusive) shall lie 0.50m below
final ground surface to be formed by this contract. Such boundaries shall constitute the
delineation of high quality finishing works used for measuring any relevant special
payment (unless otherwise specified).

6.15.4.4.  For special cases requiring surface finishes of exceptional quality, the extent and character
of the works of each kind of finishing shall be specially prescribed, together with the
materials for constructing special formworks and/or the characteristics of the finishing
work with methods and acceptance criteria described in detail.

Unless otherwise specified in the tender conditions, such types of surfaces are, as a
rule, measured and paid for separately. In such cases, an additional criterion for
checking compliance of the works shall be set : to check compliance of the surface
finishing to the special finishing specifications. In case of non-acceptance of any
exposed surfaces, the whole construction may be required to be demolished and
reconstructed at the Contractor's expense to make it comply with the contract
conditions, or other penalty may be imposed according to the tender conditions.

6.15.5. Correction of Minor Deficiencies in Surface Finishing Works of TYPE 'A"

Any irregular projections jutting out of concrete surfaces shall be eliminated
immediately after formwork removal. Holes left after removal of form-ties shall be
cleaned, fully soaked with water for a minimum of three (3) hours and carefully filled
with cement mortar.

Any standing water must be removed prior to application of the cement mortar.
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Such mortar shall contain cement and fine sand passing a 0.65mm mesh mixed at the
same ratios as those used for the concrete being finished, as well as sufficient water
to provide thick and cohesive coating. The mortar must be subjected to pre-shrinking
by ensuring its mixing not less than one (1) hour prior to application, and by remixing
it immediately before application with no additional water.

While the mortar applied still remains plastic, it shall be rubbed methodically with
hessian and a mixture of cement and fines, same as hereabove described but with no
water. This operation shall aim at filling voids flush to adjoining concrete and at
ensuring uniform texture and coloring for the whole surface. Concrete curing shall
ensue as standard practice.

Defective surfaces of minor extent (those of major extent constitute adequate reason
for the structure rejection) shall be restored by demolition of the defective portion and
by substitution of new concrete bound to the existing one by means of key
arrangements in the form of "dovetails" or "anchors". Concrete used for repair works
(patches) shall be more dry than usual and shall be fully thrashed, while attention shall
be made to remove any water excess prior to final treatment.

Concrete curing in repair works described as above arid surface treatment shall be
performed in accordance with sub-para 6.10 of this specification. Expansion joints
must be free of any laitance.

6.15.6. Deficiencies of Surface Finishes after Form Removal

6.15.6.1.

6.15.6.2.

6.15.6.3.

6.15.6.4.

No iron fixtures shall be allowed to a depth up to 40mm from final exposed concrete
surface, with the exception of items required and purposely made to be fixed on the
surface.

No effort must be made to correct any deficiencies, or to finish formed concrete surfaces
before inspection by the Service. The Service must particularly inspect areas showing
spalling effects in order to determine whether these are surface deficiencies or structural
defects. In the latter case, these shall be corrected according to processes suggested by
the Contractor and approved by the Service.

Cut out areas and cavities must be carefully cleaned and treated with edges almost
perpendicular to the concrete surface, repair requiring surfaces must be rubbed with
cement grout and filled with cement mortar of the same ratios as those of the concrete
being restored. Mortar must be properly consolidated to completely fill the cavity and
must be finished to a surface texture identical to that of the adjoining surfaces.

Any efflorescence grown on the concrete surface shall have to be removed according to
the Service's instructions using a 10% solution of muriatic acid, and the resulting surface
shall be carefully washed with pressure water immediately after frothing has ceased.

6.15.7. Surface Finishing Works on Plastic Concrete

6.15.7.1.

Plastic Concrete Finishing Work of TYPE "1-1A"

6.15.7.1.1. Non-formed concrete surfaces shall be finished by work of type FA. They shall be

formed flat like ordinary consolidated concrete surfaces after being thrashed with an
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6.15.7.1.2.

6.15.7.2.

6.15.7.2.1.

6.15.7.2.2.

6.15.7.2.3.

6.15.7.2.4.

6.15.7.2.5.

6.15.7.2.6.

appropriate straightedge, and turned into forms and shapes as shown in the drawings.
Evenness testing with a 3m straightedge must not reveal irregularities more than
10mm-deep. For consecutive positions of evenness testing, the straightedge must not
be transposed by more than half its length each time.

Unless otherwise specified in the tender documents with respect to surfaces scheduled
to be covered (floor formation or earth spreading, etc.), and with the exception of the
construction of waterproofing courses, the price of concrete shall include for
converted costs of type hA surface finishing of plastic concrete.

Plastic Concrete Finishing Work of TYPE "IZB" (smoothing process)

For all surfaces of bridge and culvert decks scheduled to be laid with a waterproofing
membrane, the plastic concrete shall be finished by smoothing process (finishing type
I1B).

In addition, all surfaces scheduled to remain exposed to use (i.e. parapets, wall crests,
concrete footpaths, etc.) shall be finished by smoothing process (ns). Concrete
pavements and parallel gutter surfaces, merging lanes, etc., that shall be used by
traffic shall be exempted from this provision, as a separate specification shall aim at
creating suitable surface texture to resist skidding (nonslip finish).

Unless otherwise specified in the tender documents, all bridge and culvert deck surfaces,
as mentioned hereabove, shall be scheduled to receive type ne finishing of plastic concrete
(smoothing process). The unit price of the respective concrete class shall include for the
converted cost of such finishing work.

Concrete surfaces shall be smoothed to type IIB finishing while concrete is still
adequately plastic to be able and be finished true to the desired form, elevation or texture.
Treatment may be by screeding or floating using various equipment (bull floating,
mechanical floating, hand floating, troweling, power troweling)., with edges and joints
wrought with a suitable tool to render a dense surface, free of holes, detached aggregates
and air bubbles.

Such processes shall be applied in a manner allowing for the upper surface of plastic
concrete to acquire qualities as follows:

a. For bridge and culvert decks :

No corrugations more than 5mm-deep must be revealed when surface is
tested using a 3m-long straightedge.
Surfaces shall be subjected to treatment with a wood float.

b. For safety parapets :

No corrugations more than 5mm-deep must be revealed when surface is
tested using a 3m-long straightedge.

Surfaces shall be subjected to treatment with a steel float until free of any
trowel marks.
Screeds must be adequately resistant to be able and maintain the concrete surface true to
the specified section and evenness. Prior to final screeding operations, the screed rails and
supports must be fixed to precise specified elevations, and, if necessary, tested and
accordingly regulated.
Type TIB finishing of plastic concrete on bridge and culvert decks must be performed
according to the following process:
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Immediately after concrete placement and vibration, the surface must be
treated using a suitably designed screed with straight edges, or a vibrating
screed, to respond to the desired section and treatment quality.

The concrete surface must not be subjected to early or excessive
treatment for fear of mortar and fines unduly coming up to the surface.

The screed rails shall be fixed on the forms and be regulated true to the
slab form and thickness. They shall be parallel and close to the
transversal construction joint formed by the previously placed section of
the bridge superstructure.

In this way, screeds and floats may be operated from the actual section
being placed, and not from the previous one that is already hardened.
Screed rails must be fixed at a distance not more than 500mm from any
construction joint.

Striking off equipment must be operated parallel to the superstructure
axis, with simultaneous forward and sideward movements blocking ends
from rising above end forms or rails in the process. A slight excess of
concrete must be continuously maintained along the whole face of
construction.

Upon the equipment reaching the end of its course, such excess must be
removed and not be incorporated into formed concrete.

Immediately upon completing concrete formation and consolidation
works according to the abovementioned provisions, the surface must be
made uniform by means of floating. Wherever possible during this
operation, "footbridges- must be used with a view to minimizing
pedestrian circulation on plastic concrete.

Floating must be by staggered movement parallel to the superstructure
axis, with gradual transposition from one end of the section being placed
to the other. Particular attention is drawn to maintaining true crown and
section of the deck. Any excess of water or other foreign matters created
as a result of the preceding operations must be removed and not be
incorporated into the concrete.

Hand tools should be used with a view to obtaining uniformity of
consolidation, evenness and smoothness of the concrete surface between
screed rails and the previous section of superstructure. Furthermore, all
irregularities liable to appear in the concrete and on its surface must be
restored during removal of the rails.

Soon after completion of floating operations and removal of the water
excess and while concrete is still plastic, the accuracy of the surface
formation must be tested both transversally and parallel to the bridge
axis using a 3m-long straightedge. The straightedge must move along its
direction not more than 50% of its overall length each time.

Screed testing and further floating must continue until the whole slab
surface shows no visible imperfections and the slab is true to treatment
level and elevation. Maximum permissible deviation from the straight
edge is fixed at 5mm for the overall 3m-long edge. Any cavities detected
must be immediately filled with recently mixed concrete, consolidated,
treated true to form and subjected to new finishing. Any bumps must be
removed and their area must be subjected to new finishing.

The final finish required on the bridge deck surface (to be followed by
a waterproofing course and then by a layer of asphaltic concrete) is
equivalent to a wood float finish to elimination of corrugations and
depressions more than 3mm-deep.

In the case of slab decks or box culverts envisaging equal type n8
finishing for the top surface of the culvert deck, the above process refers
to floating along the culvert axis.
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6.15.7.2.7.

6.15.7.2.8.

k.  The final finish required for the surface of safety parapets corresponds
to a steel float finish to elimination of corrugations, depressions or
readily visible float marks.

With respect to type IIB concrete finishes, the Contractor may propose other processes
than those hereabove described. Such Contractor's proposals may be accepted if, in the
opinion of the Service, they aim at the same targets as those specified hereabove and if
their result is at least as good as the one that would be yielded by the processes described
hereabove.

Adding water to the concrete surface with the purpose of promoting finishing is barred,
unless deemed imperative by the Service due to detrimental drying conditions. In such a
case, additional water should be provided using appropriate sprinkling equipment.

6.16. QUALITY CONTROL

6.16.1. General

6.16.1.1.

6.16.1.2.

6.16.1.3.

6.16.1.4.

6.16.1.5.

6.16.1.6.

6.16.1.7.

6.16.1.8.

All concreting operations are subject to the Service's control, a work that the
Contractor is bound to try and facilitate. The Service's jurisdiction covers all
construction stages, preparation, production method, qualities of component
materials, etc.

Quality control aims at proving the competence of the work for the purpose
it is intended to serve.

All systematic testing of the materials, construction methods and finished
products shall be conducted by the Contractor who bears full responsibility
for the quality, appearance, safety and durability to age of the works under
construction. All costs for tests as above are borne by the Contractor.

Any testing conducted by the Service shall not release the Contractor in any
way and for any reason whatsoever of his responsibility for the good
performance of the works.

The Service has jurisdiction over all issues regarding specific parts of the
work, as these may result from and be referred to hereunder, or over other
issues not explicitly mentioned but necessary to the full, competent, safe,
esthetic, etc., execution of the works.

The Service is entitled to interrupt any concreting operation if the Contractor
fails to comply with the terms hereof or of other specifications governing all
project construction according to the tender conditions, as well as with
specific instructions and guidelines issued by the Service.

The Service is entitled to order the demolition of any part of concrete works
constructed in deviation of this specification and of the tender conditions or
proved, following specified inspections or tests, to deviate from design
requirements and from the Contractor's contractual obligations, either due to
poor workmanship, or to utilization of defective materials, or due to damages
caused by insufficient care or guidance, etc. Such demolition shall be
executed even if the Service were aware of the defective performance or if
same were due to the Service's negligence in providing supervision to the
work.

Any cost or damage resulting from such demolition shall be borne by the
Contractor, unless the defective work were performed in accordance with a
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6.16.1.9.

6.16.1.10.

6.16.1.11.

written instruction issued by the Service in amendment to the Contractor's
contractual obligations.

The quality control referred to hereunder concerns the "external quality
control™ performed by the Service independently of the "internal quality
control' performed by the Contractor on his own account and aiming at
ensuring acceptance of the materials, workmanship and constructions by the
Service.

In certain cases, it is possible for the Service to rely on the results of the
Contractor's internal quality control (to the extent and for the period desired)
to substitute for the external quality control. Such may be the case, for
example, of the Contractor having installed a suitably equipped concrete
testing laboratory on the site of the works (with the required equipment,
qualified and auxiliary staff, etc.) and of the Service considering, in his
absolute judgment, that the tests and measurements are conducted in
accordance with the regulations and in an unimpeachable way.

Once again it is emphasized that the Contractor is sole responsible for the
quality of the concrete (namely, its strength, its performance with aging, its
durability against weather conditions and chemical action, and, generally,
for all requirements referred to under the other terms of tender).

6.16.2. Actions of Quality Control

6.16.2.1.

6.16.2.2.

The quality control extends to comprise the following regular controls of
materials, construction methods and finished products :

a. Controls by measurement :

— testing of materials in view of their acceptance;
— checking  dimensions of  formworks, reinforcement,
prefabricated components, etc.

b. Visual inspections :

— reconnaissance of the materials;

— inspection of compliance certificates;

— checking the compatibility of measurements to the
methodology adopted;

— checking the competence of equipment and staff;

— inspecting formworks, reinforcement, spreading of
concrete, etc.

Controls by measuring instruments as well as visual inspections are referred
to under individual sections of this specification. Further to such references,
the stipulations mentioned herebelow as actions of quality control shall also
need to be observed.

6.16.3. Acceptance of Factory-Produced Concrete

a. Prior to placement of factory-produced concrete, the factory
producing it must present to the Contractor a consignment ticket for
each concrete consignment indicating :
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— the name of the factory;

— the characteristic number of the consignment form;

— the date and registration number of the truck;

— the name of the Contractor;

— the project and the site of the works;

— the quantity of concrete in cubic meters;

— the time of shipment and the shipper's signature;

— the characteristic strength (in accordance hereof);

— the concrete slump (or other workability measurement data,
if otherwise provided for under the tender documents);

— the type and strength category of cement used;

— the water/cement ratio (coefficient WJC) for use in
reinforced and prestressed concrete.

b. In addition to the above, the following information must be supplied,
also according to the present specification:

— the minimum cement content;
— the maximum aggregate size;
— any admixtures used.

c. Furthermore, space must be provided on the ticket for adding the
following, upon arrival of the concrete to the works site :

— time of arrival of the ready-mixed concrete to the works
site;
— time of completion of the concrete placement.
6.16.4. Acceptance of Prefabricated Components

The consignment ticket must certify that fabrication, marking and handling of the
prefabricated components is in accordance with the requirements of the order. The
following information must be provided:

— dates of fabrication and consignment;
— characterization markings for each component of the order.

6.16.5. Curing Method Control (with test samples)

In all cases instructed by the Service, as well as in cases of specific mention in the tender
documents, "work test samples™ shall be taken in accordance with sub-paras 6.10.4,
6.10.5 and 6.10.6 with a view to testing the efficiency of the curing method.

The cost of such samples shall be borne by the Contractor. These samples shall be taken
as twins of those required for the 7- or 28-day tests.

6.16.6. Hardening Progress Control (with test samples)

a. Forall cases of prestressed concrete construction (same as in the cases of weather
conditions deemed unfavorable in the opinion of the Service), "work test
samples™ shall be taken (in accordance with sub-para 6.10.4 hereof) with the
purpose of determining the strength of concrete at ages corresponding to
particularly important construction phases.
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b. Particularly important phases in the course of the construction works are the
following :

— removal of formworks;
— partial pre-tensioning;
— final pre-tensioning;
— charging of loads.

c.  Such tests are also useful when adverse effects may be envisaged in the course of
the construction works due to low ambient temperatures.

d. If particularly important construction phases are envisaged during concrete
treatment, and if the concrete strength needs to be tested at ages corresponding to
such construction phases, the following hardening test samples shall be taken and
tested. For each concrete portion and for adequately spaced and particularly
important phases of the construction works.

Test samples in equal numbers and as twins to conventional samples, in
accordance with sub-pares 6.13.3 and 6.13.5 hereof, unless their number is
otherwise specified in the terms of tender of the project.

e. In the case that only one particularly important construction phase is
envisaged for each portion of concrete, it is recommended to take not less than two
groups of "work test samples™ in equal numbers and as twins to the conventional
samples of sub-paras 6.13.3 and 6.13.5.

The first set of samples shall be tested at the age the concrete is anticipated to yield
the required strength. In case the first strength test does not yield the required
results, the second set of samples shall be tested at a subsequent moment.

f. For calculating the strength of a concrete portion at a certain age, the
average strength of hardening test samples shall be taken in each case. However,
the fact should be taken into account that, as regards structural members with
dimensions substantially differing from those of the samples, it is possible to find
a hardening degree in deviation of the respective samples, due for example to
differing heat development in the mass of concrete.

6.16.7. Concrete Strength Tests for Early Contractor's Payments

Should the Contractor seek payment for concreting works before the lapse of the 28-day
period, or if this is provided in the tender conditions, samples shall also be taken for 7-
day testing (normally cured as per DIN 1048), equal in number and from the same mixes
as conventional samples intended to the usual 28-day tests.

6.16.8. Works Log-Book

6.16.8.1. A works log-book shall be kept on the field (falling within the Contractor's obligations
not entailing payment). With reference to sizable projects, the following information
must be recorded in such log-book:

— measurements of ambient temperatures;
— dates of concreting and of formwork removal;
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6.16.8.2.

6.17.

6.17.1.

6.17.2.

6.17.3.

6.17.4.

— acceptance of materials and ingredients;

— test and measurement results;

— the concrete mix being used (cement class and aggregates);

— positioning inspections and verifications for reinforcing rods and
tendons;

— concrete temperatures (when concreting under very cold weather);

— important instructions received on the field;

— description of occurrences (incidents).

In case of less sizable projects, it is possible to reduce the amount of information being
recorded in such log-book, upon the Contractor's request and the Service's approval.

MEASUREMENT

Measurement for each category of concreting operations shall be based on the actual
volume of concrete in cubic meters of completed work (unless otherwise fixed in the
specifications and other tender conditions relevant to the specific works the concrete is
being used for), as resulting from the dimensions of the various segments according to
contractual drawings, tender conditions, Standard Technical Specifications for the
specific works each category of concrete is being used for, etc.

The volume of concrete placed without using formworks shall be measured on the
basis of dimensions shown on the drawings, without accounting for any excess of
concrete poured due to the lack of forms.

The volume of any voids created by pipes or boxes surrounded by concrete according
to the design and aiming at reducing the concrete volume shall be deducted from the
volume of concrete.

The volume of chamfered or rounded corners shall not be deducted from the volume
of concrete, same as the volume of metal fixtures embedded in the concrete.
Similarly, the volume occupied by pipes embedded in the mass of piers or retaining
walls for drainage or protection of same shall not be deducted from the volume of
concrete.

6.18. PAYMENTS

6.18.1.

6.18.2.

The amount of payment shall be determined on the basis of the cubic meters resulting
from quantity surveying as described hereabove, and multiplied by the unit price
corresponding to each kind of concreting work and included in the price list of the
Contractor's bid.

The unit prices given in the price list of the Contractor's bid and the respective
payments for each category of concreting work shall comprise

a. The supply of all kinds of materials required and their haulage to any distance
(including handling, waiting time of transport vehicles and loss of time, for
whatever number of repetitions until concrete placement), and the
incorporation of same materials (aggregates of any grade and of any
maximum grain-size, water, cement of any type or strength category and to
any required quantity, any required viscosity or super-viscosity compounds
or stabilizing agents and, for the case of ready-mix concrete, any required
admixtures for preserving the concrete workability, as well as any additive to
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the mass of concrete), the cost of execution of all construction works
(formworks, scaffoldings, converted costs of sliding superstructure bogies,
sliding or climbing forms for piers, bogies and other devices for cantilever
construction, prefabrication, transportation and erection of prefab
components onto the works, required supplementary field works for
constructing the works according to the designs, concrete mixing and
transportation to the works, placement, consolidation, curing), the elaboration
of concrete mix designs and the preparation of trial mixes prior to the
commencement of samplings and tests in accordance with the provisions of
this specification, surface finishing work of TYPE NA" as per sub-para
6.15.3.(1) for formed surfaces, and repair of imperfections according to sub-
para 6.15.5 hereof.

For non-formed surfaces, the unit prices and respective payments shall
include for the cost of finishing plastic concrete of TYPE nA, with the
exception of top surfaces of bridge and culvert decks (slabs or boxes), safety
barriers, wall crests, etc. (according to sub-para 6.15.7), for which they shall
include the cost of finishing plastic concrete TYPE nB (with floating).

All costs for constructing new accesses to serve the project, or for
improving any existing access (both for concrete works and for other
construction works) to be used in the transportation and mechanical erection
of prefabricated components or for building same directly on their final
position, in moving the required construction plant in and out of the works,
the converted cost of aggregate producing plants, concrete mixing plants,
weatherproof systems for sheltering materials, heating systems and/or other
methods for concreting with hot or cold water and under frost (together with
the converted cost for the elaboration of designs related to the concrete
protection when concreting with hot or cold water or under frost conditions).

Any damages caused by any reason or to any segment of the works or of
machinery, etc., owing to causes not covered by the provisions regarding
force majeure, and other costs required by the technical designs of the works
with the view of formulating the work segments true to the detailed
dimensions shown on the drawings.

The converted cost (materials and labour) of cylindrical or otherwise
shaped items, of diameter conforming to the designs, of suitable material not
harmful to concrete, as approved by the Service, suitably strong and generally
made to withstand moisture generated deformities and all structural and
dynamic loads up to full setting of the concrete, together with any required
diaphragm reinforcement, the installation of such items according to the
designs, and their total loss as they shall be considered to remain permanently
embedded in the concrete.

The converted cost (materials and labour) for the formation of rectangular
or otherwise shaped items according to the design for constructing load
bearing elements with box-shaped voids of suitable material, quality and
strength, not harmful to concrete and capable of withstanding structural and
dynamic loads until full setting of the concrete, with respective diaphragm
reinforcements, with provision of partial or total loss of the materials forming
the box-shaped voids according to the design and the character of the segment
being concreted, depending on the possibility of recovering the materials used
in forming the box-shaped voids, according to the design and the other tender
conditions.
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6.18.3.

6.18.4.

6.18.5.

f. The converted cost (materials and labour) for the installation of non-
reinforced drainage pipes in piers and retaining walls, as directed in the design
of each work.

g. The converted cost (materials and labour) of expanded polysterene to be
used in the formation of joints.

h. The costs that may be required during the construction of the works as a
result of ratio variations in relation to the specifications hereof or to the ratios
of the mix design.

The abovementioned prices and payments shall include for all mechanical means,
tools, materials, instruments, all kinds of inspections and tests, and for all professional
and labour staff to be required for completion of the work, together with any other
expense required for the complete and good performance of the works, although not
explicitly described.

It is specifically pointed out that, in the case of non-compliance to concrete conformity
criteria or to other criteria established in the tender conditions, the resulting tests,
samplings, inspections, designs, trial loadings, etc., shall be borne by the Contractor
irrespectively of whether the constructed work shall be finally accepted or not, in which
case the Contractor may need to reconstruct the work in compliance with the contract,
while the Service may in parallel and according to his absolute judgment require
imposition of contractual penalties or the Contractor's forfeiture due to any resulting
delay (see also sub-para 6.13.7).

a.  Normally, payments for concrete works are effected only after conducting 28-
day compressive strength tests, and after ensuring compliance to the
concrete conformity criterion. Should additional concrete conformity
criteria be established, the respective tests must precede related
payments that shall be effected only after ensuring compliance to such
additional criteria.

b. If conformity criteria are not met, related payments shall remain pending
until issuance of decisions regarding acceptance of the works.

c. It is possible to effect payment for concreting works before the lapse of 28
days, if requested by the Contractor and provided that samples are taken for
testing the quality of concrete at an earlier age. Such samples shall be normally
cured same as the 28-day samples. They shall be taken in equal numbers and
shall be made of the same mixtures as conventional samples for 28-day testing,
and shalt be tested for compressive strength not before the lapse of 7 days from
concrete placement. For enabling the use of 7-day test samples, the mix design
must have previously established a relation for strength development based on
tests not less than at 7 and at 28 days.

The results of 7(or more)-day compressive tests shall be compared to the results
of this relation of strength development set by the mix design, in order first to
establish whether the conformity criterion of compressive strength is met and
subsequently to decide on effecting early payments. However, and in any way,
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the compressive strength conformity criterion shall remain ever the means of
testing normally cured 28-day conventional samples for compressive strength.

d.  For minor quantities of concrete and for works of secondary importance, it
Is possible to effect payments prior to the lapse of 28 days and without the
realization of compressive tests, in the absolute judgment of the Service.

6.18.6. The above prices and payments do not include (unless otherwise specified) for the cost
of finishing high quality formed concrete surfaces (types B, C, 0, E and other special
types of forms) that shall be measured separately and paid for under special prices of
the price list included in the bid.

6.19. TRANSITIONAL PROVISIONS FOR TESTING METHODS AND SPECIAL
SPECIFICATIONS

6.19.1. As referred to under sub-para 6.1.3 hereabove, the present specification was based on
the REGULATION FOR CONCRETE TECHNOLOGY, as approved by the
Resolution ........ of the Ministry of Infrastructure. Such Regulation was compiled by
a group of experts and was published .......

6.19.2. Already, the Draft of that Regulation mentioned the fact that the specifications were
scheduled for publication by the Directorate of Technical
Materials (EK3). The present specification has repeatedly referred to the respective
specifications ASTM, DIN, on which the specifications
are based.

Upon completion of the processing and publication of the specifications ...... they shall
be considered ipso jure to be in force instead of the respective specifications ASTM,
etc., that are mentioned in the text.

6.19.3. Table 6.19.3 shows the correspondence of testing methods and of special specifications

applicable during the transitional period of switching over from the specifications
ASTM and DIN to the unified specifications ......
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TABLE 6.19.3 CORRESPONDENCE OF TESTING METHODS AND SPECIAL SPECIFICATIONS

(STANDARDS)
No of Corresponding
Standard other Subject
Standard

ASTM C 127 Definition of specific gravity and of absorption capacity of coarse
aggregates

ASTM C 128 Definition of apparent specific gravity of fine aggregates
Preparation and curing of concrete specimens
Testing of standard concrete specimens for compressive strength

ASTM C 117 Definition of fines smaller than 75mm in aggregates (by wet sieving)

ASTM C 142 Definition of clay lumps and of brittle grains in aggregates

ASTM C 233 Special specification for air-entraining compounds in the

and C 260 concrete

ASTM C 494 Special specification for chemical admixtures to concrete
STump cone test
VEBE test

ASTM C 231 Testing air content in fresh concrete with the pressure method

ASTM C 280 Definition of possible inter-action between aggregates and the
cement alkalis (method of mortar rod)

ASTM C 403 Definition of setting time for concrete mixes through
penetration resistance

ASTM C 156 | Special specification for liquid compounds forming concrete curing

and C 309 membrane
ASTM C 40 Organic admixtures to fine aggregates for concrete
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TABLE 6.19.3 (Cont.)

N° of Corresponding
Standard other Subject
Standard
ASTM C 642 | Definition of specific gravity, moisture absorption and voids in hardened

concrete

ASTM C 627 | Definition of inter-action between aggregates and cement alkalis
(chemical method)

DIN 1048 | Flattening test

ASTM C 136 | Grading analysis of aggregates

ASTM C 88 | Resistance of aggregates to weathering (soundness), using 1

ASTM C 29 | Definition of apparent gravity and of voids in aggregates

ASTM C 232 | Concrete sweating test

ASTM C 123 | Definition of low specific gravity grain content in aggregates

Quality control of water used in concrete

ASTM C 309 | Testing concrete curing compounds
and C 156

ASTM C 295 | Rock examination of aggregates

ASTM C 469 | Static modulus of elasticity of concrete

ASTM C 215 | Dynamic modulus of elasticity of concrete

ASTM C 152 | Concrete creep

ASTM C 157 | Drying contraction

DIN 1048 Concrete permeability

ASTM C 457 | Microscopic definition of air voids

ASTM C 496 | Test of bursting strength on concrete specimens

ASTM C 597 | Measurement of transmission speed for supersonic vibrations through
concrete

ASTM C 805 | Impact measurement on concrete

ASTM C 131 | Abrasion and impact resistance (Los Angeles)

ASTM 02419 | Sand equivalent

DIN 4030 | Overall content of sulphates, soluble in HCI

ASTM C 87 | Effect of organic admixtures on the strength of fine sand mortars
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Clause 7: FORMWORKS

7.1.

7.1.1.

7.1.1.1.

7.1.1.2.

7.1.1.3.

7.1.1.4.

7.1.1.5.

7.1.1.6.

7.1.1.7.

7.1.2.

GENERAL

Description of the Works

The works described herein comprise all formworks and scaffoldings required
for each concreting operation of the bearing structure.

The term "formwork" is used in this specification to imply all kinds of forms
(moulds) and the necessary scaffoldings, without respect to their material of
fabrication. Whenever it is necessary to distinguish metal or plastic formworks,
the terms "metal casing” or "plastic form" shall be used.

There are three main reasons for the use of scaffoldings and formworks : they
give shape to concrete, they provide means for ensuring the required formation
and appearance of surfaces, they support the bearing member until its coming
of age to bear its own loads.

Without limitation, the works comprise the furnishing of materials, the
structural calculations and the detail drawings, all necessary fittings, form and
anchor sockets, cement mortar fillings, fixtures for fastening various embedded
items, and inspection of formworks.

Scaffoldings and formworks shall be made of metal, wood or other matter as
approved by the Service. Furthermore, the shape, dimensions, quality and
strength of the various segments of scaffoldings and formworks shall need to
be approved by the Service. Such approval does not release the Contractor of
his full and absolute responsibility (under both criminal and civil code) for the
good and safe construction of scaffoldings and formworks in compliance with
the tender conditions.

Whenever it is specified that the expenditure for a work includes for the cost
of scaffoldings and forms, or whenever a special price is provided for
scaffoldings and forms, the price of the Contractor's bid shall be deemed to
include for all costs required for the design and construction of scaffoldings
and forms, in accordance with the stipulations hereof, in a manner enabling
them to withstand any action during construction and ensuring compliance with
the drawings (irrespectively of any wear of material that would be necessary).

In connection with the most important parts of the works, the Contractor shall
be bound to submit (if not included in the design) a special design for
scaffoldings and forms, formworks of bogies for cantilever construction,
sliding bogies for in-situ placement (without requiring scaffoldings), etc.

Relevant Works

Clause 6 of these T.C.C. (CONCRETING) either makes reference to this
specification, or is mentioned herein under various paragraphs as a relevant
specification.
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7.2.

7.2.1

7.2.1.1.

7.2.1.2.

7.2.1.3.

7.2.1.4.

7.2.1.5.

7.2.1.6.

DESIGNS OF SCAFFOLDINGS AND FORMS

General

A formwork comprises bearing elements and planking and is supported by
a scaffolding (or stands directly on the ground).

Scaffoldings and formworks shall be erected in a manner ensuring with
safety their resistance to loads that may be imposed during construction
operations. Such loads and actions are mainly due to the circulation of
workers, the fastening of reinforcements, the placement and consolidation
of concrete (with particular emphasis to the horizontal component of the
pressure exercised by fresh concrete), the weight of any structures intended
to rest on them, the transfer of loads during pretensioning, the wind, the
variations of temperature, the settlements. The selection of scaffolding and
form is of great importance. Most errors and accidents are generated by the
inadequacy of scaffoldings and formworks.

The strength and stability of the scaffoldings must be justified on the basis
of calculation methods appropriate to the materials the former are made of.
It is indicatively mentioned that clause 3.3 of DIN 1045/1972, together
with DIN 4420 shall govern the design and erection of scaffoldings. Other
relevant regulations may also apply, following approval by the Service.

Deformations of scaffoldings and forms must lie within accepted
construction tolerances and not cause unfavoulable effects to the works
performance. Any required superelevation shall result from the design,
unless otherwise specified.

In the case of simple constructions, the erection of scaffoldings and forms
may be executed by application of recognized and acceptable experimental
rules, but always under the guidance of experienced personnel.

Such experimental rules mainly refer to the realization of

— correct fixing on appropriate ground,
— ties safely transmitting the forces of compressed members,
— suitable arrangement of wind braces (struts).

It is, however, pointed out that the Service is entitled to require the Contractor
to perform a design of formworks and scaffoldings for any segment of the
works. The latter shall in any case remain sole responsible for the formworks
and scaffoldings, even in the case of the Service not having made use of his
right as above to require a design for forms and scaffoldings.

Scaffoldings and forms must be compatible to the anticipated concreting
method and speed (i.e. in the case of walls and columns more than 3.0 m-
high, the speed of concrete placement must be adjusted to the strength of
the form and vice versa), the method of vibration (i.e. in case of form
vibration for the consolidation of concrete, heavy energy losses must be
avoided at support points - elastic support of formworks), the requirements
due to prestressing (prestressing causes deformations and load
transmissions), and to concrete curing and possible heat treatment (see sub-
para 6.10.11 hereof).

Page 188 of 786



7.2.1.7.

7.2.1.8.

7.2.1.9.

7.2.1.10.

7.2.1.11.

7.2.1.12.

7.2.1.13.

The formwork must be designed in a way averting losses of concrete
material during placement. Watertightness of joints may be ensured by
correct and direct contact between planking members which may be
specially formed to this end. Joint covers may be used in special cases.

In the case of permanent forms to be incorporated in the structure as
functional members, the resistance of same to age must be previously
tested. if nonfunctional members, then their harmless properties must at
least be secured. Interior cavities (such as voids left to reduce a slab's
weight) may be formed through the insertion of permanent filling items
that must have no bearing to the structure's performance.

Form-tie arrangements across the mass of concrete must not affect it in any
way. Embedded supports of reinforcing rods must affect neither resistance
to age, nor appearance (i.e. rust traces or water penetration).

Finally, formworks must be properly designed to allow their easy removal
without causing any damage to concrete.

The design of formworks shall be elaborated by a licensed Civil Engineer.
If a formwork design is not included in the project design, then the former
shall be performed by a competent Civil Engineer of the Contractor's staff,
in relation also, to the stipulations of sub-para 7.2.1.5 hereabove.

Such a design must also take into consideration any existing safety
regulations concerning workers in construction works.

In the case of the scaffoldings being erected to stand on a grade other than
that of the foundations, the Contractor shall secure such support by using
piles or by applying other appropriate method capable of assuming the
anticipated loads.

When submitted, the design of scaffoldings shall be accompanied by
relevant details together with their structural calculations, all signed by
the licensed design engineer.

Special concreting methods and special categories of concrete may
introduce special requirements for the respective formworks. The
following are special concreting methods :

— shotcrete,
— injected concrete,
— concreting under water.

Some categories of concrete (pumped concrete with setting decelerators or
viscosity compounds) are liable to cause thrusts higher than those of
ordinary concrete, and this must be taken into account.

7.2.2 Detail Drawings

7.2.2.1.

7.2.2.2.

The Contractor is bound to prepare detail drawings for all important parts
of the works requiring designs of formworks and scaffoldings.

Drawings shall be clear and shall provide supplementary instructions in a
manner ensuring availability of all necessary information for the exact and
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7.2.2.3.

7.2.2.4.

7.2.3

7.2.3.1.

correct assembly of formworks and scaffoldings, not requiring additional
verbal clarifications. The information provided shall cover the following
issues :
a. Sizes, locations and assembly of all members in relation with each
other as well as with adjoining construction elements.

b. The quality and class of the materials scheduled to be used for the
various parts of the work as well as for their interconnection.

c. Precise description of all related items and accessories in order to
facilitate their accurate recognition on the field.

d. Details regarding the necessary supports, with the following
clarifications :

(1) Materials, dimensions and positions of external shoring, braces and
other supporting elements, necessary for maintaining vertical and
lateral stability, as well as resistance to sideways displacements.

(2) Details and sizes of structural connections between the
various members.

(3) Materials, dimensions and positions of the scaffolding foundations and
of load bearing elements.

e. Details of forms in which concrete shall be placed.

f. The order, method and speed rate of concreting operations based on the
structural design of the formworks.

g. Special methods of erection, positioning and dismantling.

h. Sufficient information regarding loads, torque and deflections to
facilitate the inspection and verification of formworks and scaffoldings
by the Service.

The detail drawings shall be signed and stamped by a licensed Civil
Engineer, and they shall bear clarification to the effect that the technical
specifications and regulations are complied with.

All parts of the works requiring detail designs on the field shall be
mentioned in detail, and such designs shall be submitted in time to the
Service for his approval.

Acceptance of Formworks

The Contractor bears full responsibility for inspecting concrete formworks and
scaffoldings. For this reason, and irrespectively of the inspection carried out
by the Service (see sub-clauses 6.8, 6.16, etc. of specification clause 6
regarding CONCRETING of this T.C.C.), the Contractor is bound to appoint a
licensed Civil Engineer for inspecting formworks and scaffoldings prior to any
concreting operation, who shall thereupon issue a certificate in which :
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a. The object of the inspection conducted shall be described in detail.

b. It shall be certified that formworks and scaffoldings are constructed in
accordance with the last revision of the approved drawings and with any
supplementary instructions, or

c. It shall be certified that any recommended braces are fixed in place.

d. Such certificate shall be on the site office at the disposal of the Service for any
required review.

7.2.3.2.  7Any justified suggestions by the Service shall be taken into consideration
and complied with by the Contractor in the framework of his obligations for
the performance of the works without additional fee. In the opposite case, the
Contractor is not released of his full responsibility, should the Service fail to
make use of his right as above.

7.2.3.3. A signed copy of the above certificate of formworks acceptance shall be
submitted to the Service prior to each concreting activity.

7.3. MATERIALS

7.3.1  Scaffoldings
Scaffolding materials shall respond to the requirements of modern scaffolding

technology for construction works (sawn lumber, suitable steel profiles, steel
tube scaffoldings, etc.).

7.3.2 Forms for Exposed Concrete

7.3.2.1. These refer to concrete categories with high quality surface finishing (TYPE
B, C, D or E), according to sub-clause 6.15 of clause 6 (CONCRETING) of
these T.C.C..

7.3.2.2. Identical materials, or materials creating similar concrete surface texture or
coloring shall be used for completing each load bearing element.

7.3.2.3. Plywood : it shall be of the BETOFORM type with a plastic lining on at least
one side (facing concrete). Sheets shall be solid, without wear, with perfect
edges.

7.3.2.4. Steel sheets : not less than 1.6 mm thick.

7.3.2.5. Lumber (used only for surface finishing of TYPES B and ID) : it shall
consist of suitable sawn boards planed on the side facing concrete, as well
as along the side ends forming longitudinal joints with perfect edges and no
signs of wear.

7.3.3 Forms for Non-Exposed Concrete
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7.3.3.1.

7.3.3.2.

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.4.

7.4.1.

7.4.2.

7.4.3.

These refer to concrete categories with surface finishing of TYPE A,
according to sub-clause 6.15 of clause 6 (CONCRETING) of these T.C.C.
Sawn lumber of rectangular sections shall be used, same as plywood, sheet
metal or other material capable of retaining concrete without mortar leaks or
deflections (see also sub-para 6.11.2 hereof).

Lumber
It shall conform to standard AASHO M 168 or to other applicable standard
of West Germany.

Steel
It shall conform to standard ASTM A 36 or better.

Wedges, Hooks

They shall conform to Canadian standard C.S.A. B 111, or to other
applicable standard of West Germany or of the United States of America.

Bolts and Nuts
They shall conform to standard ASTM A 307 (Grade A) with hexagonal

heads and nuts, or to standard AASHO M 164 (ASTM A 325) for heavy-
duty bolts.

Non-Recoverable Forms

Wherever it is impossible to use recoverable forms, the use shall be
permitted of non-recoverable ones (that shall be abandoned). Such forms
shall be of adequately resistant and solid materials, so that they may
maintain their form without excessive deflections during placement and
hardening of the concrete, and that they may have no harmful effect on
the concrete after placement or even throughout the construction's life
cycle.

INNERSIDES OF FORMWORKS

They shall be fabricated from properly assembled panels tightly joined
together, sufficiently rigid to avert detrimental deformities and mortar leaks.
Exposed concrete surfaces must be free of joint evidence.

Panel joints shall be properly adjusted to avoid any differentiation of
deformations and mortar leaks along same.

Any corrugations on the concrete surface due to form deviations shall not
exceed 3mm or 11270 of axial distances between nails, ties or other supports.
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7.5.

7.5.1

7.5.1.1.

7.5.1.2.

7.5.1.3.

7.5.1.4.

7.5.1.5.

7.5.2

7.5.3

7.5.3.1.

7.5.3.2.

7.5.4

7.6.

7.6.1

ACCESSORIES

Form Ties

They shall be subject to removal up to a depth of at least 40mm from the surface
of concrete. The removable part of the tie shall consist either of a plastic cone, or of other
cone-shaped material.

The removable tie part shall leave inside the concrete mass a clear, properly
shaped hole, free of broken edges.

Tie sizes and spacings shall be fixed in a manner permitting the assumption of
pressures foreseen to be generated during placement of the concrete, as well as
owing to vibrating activities.

The use of wire ties, or of ties breakable during removal is FORBIDDEN.

The layout of ties shall be uniform and symmetrical.

Tie Sealing Caps

Exposed tie ends in recess within holes left in forms shall be sealed with
plastic heads or plugs of bound cement mortar. The cap or plug shall be
recessed by not less than é6mm in relation to the surrounding concrete
surface. The use of exposed tie holes and other details (position, etc.) is
specified in the SCC and the other tender documents, depending on the case,
and as provided for in the approved drawings. [When the formation of
exposed tie caps is not specified, same shall be sealed according to sub-
para 6.15.3 of clause 6 (CONCRETING) of these T.C.C.].

Compounds Easing off the Removal of Forms

They shall be compounds containing ingredients of chemical action when
joined to the free lime of concrete, producing a kind of water insoluble soap
impeding setting of the concrete membrane in contact with the form.

Such compounds must be colorless, leave no stains and cause no damage to the
final surface of concrete. The continuation of their use shall depend on the
results, satisfactory or not, of their initial application on concrete of
foundations. (Refer also to sub-clause 6.15 hereof).

Fillets for Corners or Grooves

Plastic or wooden fillets shall be used for corner chamfers and/or for
constructing grooves at any length possible and of cross-sections as per the
detail drawings and/or the instructions of the Service.

CONSTRUCTION OF FORMWORKS

Erection
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7.6.1.1.
7.6.1.2.

7.6.1.3.

7.6.1.4.

7.6.1.5.

7.6.1.6.
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7.6.1.9.

7.6.1.10.

7.6.1.11.
7.6.1.12.

7.6.1.13.

7.6.1.14.

7.6.1.15.
7.6.1.16.

Setting out and elevations shall be checked prior to the erection of formworks,
with a view to ensuring true erection to the dimensions shown on the drawings.
Formworks shall be fabricated and erected according to detail drawings, so that
the concrete product may agree with the indications of the drawings regarding
form, dimensions, positions and elevations, within the bounds of permissible
deviations (tolerances).

Formwork joints shall be rectilinear and watertight. The number of joints shall
be maintained to the minimum possible.

Forms shall be adjusted as perfectly as possible to existing concrete surfaces,
and their contact with same shall be absolutely watertight.

Grooves, openings, recesses, etc. shall be constructed as shown on the
drawings, irrespectively of any damage they may be causing to formworks and
scaffoldings, without any additional fee, as it is clarified that all kinds of wear
are converted and included for in the prices of the Contractor's bid.

Chamfer fillets shall be fixed along corners according to the drawings and/or
the Service's instructions for all cases of exposed concrete, without any
provision for additional payment.

All horizontal joints shall be inspected for mortar leaks.

Form ties shall be fixed exclusively on positions as shown on detail drawings.
Should no detail drawings be provided, the positioning of form ties shall be in
compliance with sub-para 7.5.1 hereof, under the instructions of the
Contractor's competent Civil Engineer, responsible for formworks.

Surface repairs shall be according to sub-clause 6.15 of clause 6
(CONCRETING) of these T.C.C., with the purpose of ensuring the required
surface quality as well as adjustment to the required thickness and permissible
deviations.

Formworks and scaffoldings shall be regularly inspected in the course of
concreting operations, which shall be interrupted in case of detection of
deformities on formworks and scaffoldings. Such defective areas shall be
restored in accordance with a relevant suggestion by the Contractor and
following the Service's approval.

Re-use of formworks and/or scaffoldings shall be subject to the Service's
approval which shall be issued after a related inspection.

The fixing on the ground and the erection of scaffoldings and formworks must
be executed by qualified staff and according to the drawings and specifications.
Particular attention must be paid to the formulation of joints, in order to secure
static balance on all construction phases, correct transmission of stresses, and
resistance to buckling, toppling and lateral instability.

Inner sides of forms shall be carefully cleaned prior to concrete placement.
Cleaning openings must be provided, particularly at the toe of columns and
walls, the generation of cantilevers, and the invert of high beams.

Shortly before concreting, forms shall be coated with a suitable compound to
facilitate formwork removal (see sub-para 7.5.3 hereof). Such compound shall
be subject to the approval of the Service. It shall be laid in uniform
uninterrupted courses. Concrete must be placed the earliest possible after
application of the compound easing form removal, while the latter retains its
effective action (to this end, directions for use and other details issued by the
manufacturer must be presented to the Service).

Formwork erection shall be in a way permitting formwork removal without
hammering concrete surfaces or causing other damage to concrete.

Formwork surfaces shall be flat or slightly cambered, as specified, so that
concrete surfaces may be delivered, after formwork removal, completely flat
or with the specified curvatures.
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7.6.2

7.6.2.1.

7.6.2.2.

7.6.2.3.

7.6.2.4.

7.6.2.5.

7.6.2.6.

Permissible Deviations

Formworks shall be firmly fabricated to ensure construction of concrete elements with
the following maximum permissible deviations from the dimensions of the drawings:

Foundations :

— concrete sectional dimensions -12 mm + 50 mm
—  top elevation up to 12 mm
—  eccentricity up to 30 mm

Deviation from the setting out of pier axes:

— at foundation crown up to 8 mm

—  at pier crown up to 12 mm
Deviation from the perpendicular, or from the specified slope, of lines and surfaces on

the sides of piers, between the crowns of foundation and of pier

1 :500 (but not more than 30mm from the crown of
foundation to the crown of the pier).

Deviation of the abovementioned elements from the specified elevations :
— crown of pier up to 8 mm

—  crest of the road deck at the place of piers up to 8 mm

Deviation of concrete sections from the specified dimensions

—  thicknesses of pier walls -8 mm + 12 mm
—  external pier dimensions -12 mm + 20 mm
—  beam thicknesses -8 mm+ 12 mm
—  deckslabs -3 mm+5mm
— total height of structural member -5 mm+8 mm
— overall deck width up to 20 mm

Differences in size and location of sidewall openings: up to 12 mm
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7.6.2.7.

7.6.2.8.

7.6.2.9.

7.6.3

7.6.3.1.

7.6.3.2.

7.6.4

7.6.4.1.

7.6.4.2.

7.6.4.3.

7.6.4.4.

7.6.5

7.6.5.1.

7.6.5.2.

7.6.5.3.

7.6.5.4.

Deviation from the setting out of the axes of beams
or of walls in deck caisson sections : up to 20 mm

Deviation from the perpendicular, or from the specified
slope, of wall or sidewall surfaces of the deck bearing
structure : 1:300

Deviation of plane surfaces from the straight, measured with a
4m-long straightedge in all directions :

— pier walls, beams, slabs and wals of load bearing
elements, and plane surfaces in general : up to 10 mm

Embedded Items - Openings

Openings of specified form shall be constructed where required for the passage of
tubes, pipes, ducts and other items through concrete.

Items to be directly embedded into concrete shall be accurately positioned and fixed
in-place.

Maintenance and Preparation of Formworks

Handling of forms shall be in a suitable manner to avoid wear on surfaces in
contact with concrete.

Wear shall be properly repaired as approved by the Service, while materials
which, in the opinion of the Service, shall not be in a position to render the
required finish quality on concrete surfaces shall be replaced.

After each use and new concrete placement, forms shall be cleaned and coated
with a compound easing away formwork removal, according to the manufacturer's
instructions.

The compound easing away formwork removal shall not be permitted to be in
contact with hardened concrete surfaces, with the steel reinforcement, or with
other items embedded in the concrete.

Removal of Formwork

Generally, sub-clause 6.11 (Formworks) and sub-clause 6.16 (Quality Control) of
clause 6 (CONCRETING) of these T.C.C. shall apply.

Formwork undersides and scaffoldings supporting post-tensioned members shall
not be allowed to be removed prior to full application of post-tensioning.

Forms shall be removed only after fulfilment of the preparation procedures for
application of protection during curing and for the protection of concrete.

Loosening of forms and scaffoldings shall be performed in conformity to the phases
envisaged in the design, diligently, with a view to avoiding shocking and damaging the
concrete surface (clear!), statical forces shall be applied).
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7.6.5.5.

7.6.5.6.

7.6.5.7.

7.6.5.8.

7.6.5.9.

7.6.6

7.6.6.1.

7.6.6.2.

7.6.6.3.

7.6.6.4.

7.6.6.5.

7.6.6.6.

7.6.7

7.6.7.1.

The stipulations mentioned hereabove under sub-clause 6.11 of clause 6 of these
T.C.C. shall apply in the cases of structures built of prefabricated components and
supplemented with cast-in-situ concrete, when the strength of such structures depends
on development of strength of the concrete in-situ.

In the case of using sliding or climbing farms, shorter deadlines may be applied than
those shown on table 6.11.6, in compliance with a special study to be submitted by the
Contractor and approved by the Service.

Removal of scaffolding columns must be executed in a manner avoiding the
development of stresses exceeding those permitted, and so that the load bearing
structure may be gradually and uniformly charged.

Formworks of columns, piers and walls must be removed prior to removing those of
beams and slabs resting on the former.

It is generally established that removal of formworks and scaffoldings shall not be
allowed to take place without prior approval of the Service with respect to the time and
method of removal.

Safety Columns

With a view to ensuring limited deflections caused by creep or drying contraction, safety
columns must remain or be added immediately after removal of the formworks. Same
applies in the case of prefab component structures referred to under sub-para 7.6.5.5
hereabove.

Safety columns must be left in place for as long as possible, even more so in the case of
structural members assuming immediately after formwork removal a large portion of
their loads considered during design calculations, or in the case of members whose
forms and scaffoldings were removed too early (see also table 6.11.6 of clause 6 hereof).

Safety columns of consecutive floors must be precisely superimposed.

For slabs and beams with spans up to about 8m-long, it suffices to install safety
columns halfway under the spans. Greater numbers of safety columns are required for
longer spans. No safety columns are usually needed for slab spans less than 5m-long.

No safety columns shall be installed when it is concluded from the design that they are
not required, or when the design, to be submitted by the Contractor and approved by
the Service, proves that their provision may result in an unfavorable effect to the
structural system of the project.

In any way, it is pointed out also here that the project Contractor remains absolutely
responsible for any occurrence related thereto.

Inspections and Tests of Formworks

Accomplished formworks and scaffoldings shall be inspected and tested
according to the provisions of sub-para 7.2.3 hereof.
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7.6.7.2. The stability and safety of columns, fastenings, wedges, joints and other
accessories shall be made sure of.

7.6.7.3.  After fulfilment of inspections and tests, the Service shall be notified for him to
perform the final inspection prior to concrete placement (see also sub-clause 6.8
of clause 6 of these T.C.C.).

7.6.7.4. Further to the stipulations of sub-para 6.8.2.2 of clause 6 (CONCRETING) of
these T.C.C., the Service's inspection shall also regard the following aspects :

—  Suitable preparation of the form surfaces with the purpose of responding,
in addition to anything else, to the type specified of concrete surface
finishing.

—  The required cover of reinforcing rods.

— The fixing of embedded items.

— The fixing of form-ties going through the mass of concrete.

7.6.8 Loading of Structural Members following Recent Removal of Formworks and Scaffoldings

7.6.8.1. Particular attention is required when the use of structural members, mainly
floors, cannot be barred in the first days following construction or following
removal of formworks and scaffoldings.

7.6.8.2. In no way must it be permitted to reject or to accumulate or to dump stones,
timber, etc. in unacceptable quantities on recently constructed floors.

7.6.9 MEASUREMENT - PAYMENT

No payment of fee is provided to the Contractor for any works related to
scaffoldings/formworks, including the furniture of necessary materials, the use cf
machinery and equipment, any transportation, removal, cleaning, preparation,
coating with removal easing compound etc. for completed work, including the
design of scaffoldings/formworks, their inspection etc., given that all costs fcr
scaffoldings and formworks are converted and included in concrete prices fc TYPE
A surface finishing, while additional payment is provided for surface finishing of
better qualities (TYPES B, C, D and E) covered by tie corresponding item of the
price list included in the Contractor's bid.
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Clause 8 : WATERPROOFING AND DRAINAGE OF STRUCTRURES

8.1.

8.1.1.

8.1.2.

8.1.3.

8.1.4.

8.1.5.

8.1.6.

8.1.7.

GENERAL

a. The present specification regards insulation of bridges, underground works
(constructed by application of the "cut and cover" method), culverts,
retaining walls and manholes. It does not apply to tunnels constructed by
underground boring operations, in which case clause 50 of the TCC shall

apply.
b. Clause 63 of T.C.C. applies for waterproofing of metal bridge decks.

The waterproofing system (materials, construction method, tests) must be
proposed by the Contractor in time and must meet the requirements of this clause. It shall
be subject to the approval of the Service.

Any protective course required shall be laid immediately after placement or
spreading of the bonding material of the waterproofing course.

Temporary protection shall be provided to recently waterproofed bridge decks
against any damage to the waterproofing system, whenever materials must be
deposited on the bridge or traffic requires to use the bridge and the
waterproofing material does not have the necessary mechanical strength.

Appropriate details shall be provided for waterproofing edges, expansion joints
and around openings, so that water may not penetrate between the waterproofing
course and the waterproofed surface. Furthermore, drainage points on bridges
shall have suitable arrangements (flanges) for adjusting the waterproofing
course, draining filtration water and regulating the elevation of their inlet.
Special waterproofing measures shall be taken for anchor bolts on footpaths, if
required. All abovementioned operations shall be in accordance with the
provisions of DIN 18195, part 9.

Membranes shall be overlapped according to the manufacturer's instructions,
and whenever their ends are at low points, the waterproofing course shall be
terminated vertically in a suitable recess not less than 7cm high.

Surfaces subject to waterproofing shall be finished as directed by the
manufacturer of the system scheduled for use.

With specific reference to the application of special waterproofing membranes
or asphalt saturated felt (sub-paras 8.2.4, 8.2.5, 8.2.6 and 8.2.7), the concrete
surface shall be graded with troweled mortar 2cm-thick of a cement ratio equal
to 600kgicu.m., or, preferably whenever practicable, with a special concrete
surface processing equipment prior to hardening, when the surface ceases
"shining" and may be walked upon.

The final surface subject to waterproofing (substrate) shall meet the minimum
requirements of construction tolerances established by the T.C.C..
Waterproofing operations may begin only after acceptance of the substrate by
the Service.
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8.1.8.

8.1.9.

8.2.

8.2.1.

8.2.2.

8.2.3.

8.2.4.

Surfaces shall be flat but not smoothed away, dry and absolutely free of oil,
paraffine, silicone, dust and any loose material cleaned away just prior to
application.

The application of special waterproofing membranes shall be protected by a -
course of cast-in-situ asphalt, or of asphaltic concrete or of concrete not less
than 5cm-thick. The final layer of waterproofing membrane shall need to have
suitable mechanical strength allowing circulation of rubber-tyred (compulsory)
or crawler-track bearing (optional) mechanical finishers. The Contractor shall
submit to the Service a statement by the membrane manufacturer to the type of
finisher that may be used.

No waterproofing operations shall be executed when ambient temperatures are
below 5°C.

WATERPROOFING TYPES AND THEIR DESCRIPTION

Steel-Trowel Plaster 1.5cm-thick (on concrete surfaces, except those referred to under sub-

para 8.2.2)

The surface shall be protected by application of 1.5cm-thick steel-trowel plaster consisting of
650kg and 900kg cement mortar of ordinary cement . The plaster shall be applied in three
coats: the two first, dash and sand float finish respectively, with cement ratio 650kg per cubic
meter of dry sand, and the third one, steel-trowel finish with 900kg cement per cu.m. of dry
sand, followed by cement dusting for obtaining smooth surfaces, plane or curved, and
otherwise as specified in STS 44, STS T87 and clause 2350 of the 1975 Descriptive Price
List for Roadworks (D.P.L.R.W).

Steel-Trowel Plaster 2.0cm-thick (on interior surfaces of sewers and manholes)

The surface shall be covered by 2.0cm-thick steel-trowel plaster of 650kg and 900kg ratio of
ordinary cement and otherwise as specified under sub-para 8.2.1.

Asphalt Coat Insulation (STS T110)

The concrete or cement plaster surface shall be treated with a twin coat of LANCOL type
asphalt insulating material, or of other approved type, to the quantity required, and otherwise
as specified under sub-clause 9.23.1 of the STS T110.

Insulation by 2-ply Asphalt Felt and Cement Mortar (STS T110)

Concrete surfaces of horizontal bridge decus / crown culverts shall be insulated by a 2-ply
asphalt felt, 2 -thick and weighing between 220 and 250 kg/sg.m,
to be protected by a 2c 'thick course of cement mortar with a cement ratio of 600kglcu.m. as
fixed in the technical design or the tender conditions or the Service's written instructs ns
issued in the course of the works, that shall be executed according to STS T110 and according
to the technical design and the tender conditions, and otherwise as specified under sub-clause
9.23.2 of the STS T110.
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8.2.5.

Waterproofing with Two Plies of Special Membranes

(1) The bridge and crown culverts deck shall be waterproofed by the application

()

of two special waterproofing membranes conforming to the German
regulations "Strassenbrucken Richtzeichnungen -Dichte 4 - Februar 1979
(Strassenbau A-Z, 809-1981)", as follows

a. Asphaltic prime coat with special asphaltic compound type "Villas
Pormex Extra B-20" or similar on dry and clean concrete surface (rate of
application about 0.4kg/sg.m.).

b. Asphaltic adhesive coat (compatible to the primer) of improved
artificial compound type "ViVox Isovill" or similar (rate of application about
2.5 to 3.0kg/sg.m.).

c. Application on the adhesive of bituminous waterproofing sheet
reinforced with fiberglass, weighing about 3.5kg/sg.m., type *Villas Immun-
GW B-18 S" or similar (the work at this stage is performed by pouring the
asphaltic adhesive and by subsequent rolling of the bituminous
waterproofing sheet).

d. Final placement of bituminous binder sheet reinforced with fiberglass
textile and protected on its upper side by an aluminium foil covered with
oxidized asphaltic material, the overall sheet weighing about 3.9kg/sq.m.,
of type "Villas Combiral GW B-66" or similar (the sheet shall be fixed in-
place using a blow-torch). Sheet fixing shall be initiated at the lowest point
of the deck. Overlapping of both waterproofing and protective sheets shall
be 0.10m between 1.0m-wide bands and 0.15m across them.

in all other respects (overlapping, temperatures, weather conditions, construction
method, etc.) the drawings and DIN 18337 shall apply, together with "Merkblatt"
regarding bituminous courses on concrete bridges and construction guidelines.

Another waterproofing method for bridges / crown culverts using two special
membranes acceptable by BE-27 (under acceptance certificate N° 75/4) is as
follows:

1. One brush coat on clean and smooth concrete surfaces (3mm maximum
sudden grade difference) of "Primer Bitu-thene".

2. Application of self-adhesive membrane (hard plastic textile with adhesive,
elastic and asphaltic material on one side and dry asphaltic binder coat on
the other) "Bitu-thene heavy-duty grade". (Overlapping 0.10m between
bands and 0.15m across).

3. Protection of above membrane with one coat of "Bitu-shield".

Other special membranes may be accepted by the Service, products of EU-
member countries, Austria, Switzerland, USA or CANADA approved by
competent governmental authorities in their countries of origin for
waterproofing bridge decks and ensuring (in accordance with certificates to be
submitted to the Service) impermeability, elasticity, long duration and
mechanical strength not less than the one specified hereabove under this
paragraph.
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8.2.6.

8.2.6.1.

8.2.6.2.

8.2.6.3.

Waterproofing with One Layer of Special Membranes

(1) Bridge / crown culverts deck waterproofing shall be with special
waterproofing membranes ECB type "Carbodur” of CARBOFOL or similar,
composed of three or four plies, ensuring waterproofing and, at the 'same
time, protection against mechanical damage. The work shall be executed as
follows :

a. Prime coat of asphaltic emulsion (primer) applied at the rate of about
300gr/sg.m.

b. One coat of bituminous binder compatible to the primer material (i.e.
85125), applied at a rate depending on the quality of concrete surfaces
but not less than 2.5 kg/sq.m. This application shall be after the primer
has fully dried.

c. Affixing single sheets "Carbodur A" (four sandwiched consecutive
plies) of CARBOFOL on the binder coat and parallel to its application
over the area of the bridge deck, and single sheets "Carbodur B* (three
sandwiched consecutive plies) under sidewalks, triangular ditches and,
generally, under concrete structures or under fill, in contact with the
ground.

(2) Affixing shall be by progressive unfolding of the sheet rolls on the binder.

Application of waterproofing sheets shall be along or across the bridge axis.

(3) Sheet affixing shall be initiated at the lowest point of the deck. Overlapping
along seams shall be about 8cm between bands and 12cm for "Carbodur

ATM, or 20cm for "Carbodur B" over sheet ends, using a bituminous binder.

The least possible binder overflow shall be pursued along lap

ends."Carbodur B" sheets under concrete footpaths shall extend by not less

than 0.20m out of the kerb and beyond drainage routes of the bridge deck.

Prior to affixing "Carbodur A" sheets over the bridge deck, the part of

"Carbodur B" protective geotextile protruding out of the footpath shall be

removed.

Another acceptable waterproofing method consists of using soft PVC membranes of type
AG "Trocal" membranes of Dynamit Nobel AG or similar, laid in accordance with the
manufacturer's instructions. Under sidewalks, triangular ditches and, generally, under
concrete structures or under earth fill, when in contact with soil, the membrane shall be
protected by means of T.S. protection sheets, or corresponding sheets for membranes of
other manufacturers.

The Service may accept other special membranes, made of ECB or soft PVC products of EU-
member countries, Austria, Switzerland, U.S.A. or CANADA, if approved by the competent
governmental authorities in their countries of origin for waterproofing heavy traffic bridge
decks, and if ensuring (on the basis of certificates to be presented to the Service)
impermeability, elasticity, duration and mechanical resistance at least equal to those of the
membranes specified hereabove under this paragraph.
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8.2.6.4.

8.2.6.5.

8.2.6.6.

1)

@)

©)

(1)

2)

(1)

For bridges and crown culverts the minimum total thickness of bituminous
covering in pavement area is equal to 0.10m., when a special class waterproofing
system membrane is used, which is suitably manufactured so there is no risk of
it being damaged during the construction of the bituminous layers.

If the membrane of the waterproofing system does not fulfill the above
requirement, then an additional -protective layer” shall be constructed, with
minimum thickness 0.02m, consisting of asphalt and sand (or other suitable
material according to valid specifications of the E.E.C. member-countries or the
AAS.H.T.0/AS.T.M. specifications), to protect the membrane during the
construction of the bituminous layers.

In such case, the minimum covering thickness above the waterproofing
membrane shall be 0.12m.

The construction of the aforementioned additional ‘protective layer' can be
omitted if it is replaced by a concrete layer for the protection of the
waterproofing membrane or/and the formation of a sloped bridge deck. In the
latter case, the concrete layer will fulfill the requirements of pare 8.2.9.2

For bridges that belong to roads which are constructed by reinforcing their
pavement in stages, the following shall be carried out :

a. Bridges with visible surface joints : For bridges with visible surface
joints, the joints shall be placed at their final level and consequently
no future reinforcement of the pavement in stages, along the length of
the bridge, is foreseen.

Therefore, the requirements of sub-par. (1) and (2) are applicable.

b. Bridges and culverts with non-visible joints or dummy-joints or no
joints : In these structures the future reinforcement of the pavement is
also constructed in the area of the bridges/culverts, so the required
minimum covering shall be now equal to 0.10m. or 0.12m. (according
to the above), increased by the thickness d of the future pavement
reinforcement.

For walkways of bridges and crown culverts it is possible to construct “flexible™
type of paving (surfacing).

The same is also valid for the surfaces of median islands and of lateral
planted strips that are paved in the areas of bridges and crown culverts.

For walkways etc., it is not necessary to construct the "protective layer” for the
waterproofing membrane, as there is no requirement of direct construction on it,
of bituminous layers by rolling hot.

For the case of "Pedestrian Bridges” the same requirements for the
waterproofing membranes apply.
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(2) If the membrane to be used is suitably manufactured to withhold application
of an asphalt layer by hot rolling, then the planned asphaltic layer may be
constructed at its appropriate thickness.

(3) If the membrane to be used does not cover the above requirement, then :

a. If surfacing by hot rolled asphaltic layer is applied, the construction
of a "protective layer' having a minimum thicken of 0.02 m. made of
sand - asphalt or other similar material shall be made before.

b. If surfacing by paving slabs or other material not envisioning hot

rolled asphalt layer is applied, it is not required, to construct a
“protective layer”.

8.2.7. Waterproofing of Railway Bridges

Waterproofing of the surface of concrete constituting the base of ballast on railway bridges
shall be with the use of membranes as per sub-paras 8.2.5 or 8.2.6 (depending on the system
which has been specified), but the waterproofing construction shall need to be protected by
a course of B15 concrete, not less than 7cm-thick, reinforced across mid-thickness with a
galvanized iron mesh of dia 2 - 3mm rods and a 5 x 5 cm maximum aperture.

Over railway bridges, the waterproofing course shall be terminated in a suitable groove
along the ballast encasing concrete parapet, not less than 30cm-high (see S.R.P. - Standard
Road Plan).

Payment for B15 concrete membranes and for galvanized iron mesh shall be according
to the corresponding items of the Price List.

8.2.8. Waterproofing of Sheetpile Linings

Waterproofing of the exposed (visible) part of sheetpiles linings shall be by special plastic
membranes type 'Delta-MS-Drain" that shall cover the whole interval between piles plus
two bands not less than 0.25m-wide, one on each of the adjoining piles.

Alternative waterproofing methods can be secured by the use of other appropriate plastic
membranes, specially designed by their manufacturer for such cases (with the provision of
special grooves ensuring the discharge of filtering water without risking blockage). Or, by
a combination of special textile filter made of "Typar" or "Dupont” or similar type
polypropylene weighing not less than 200gr/sg.m. and covering the interval between piles
plus the two 0.25m-wide bands on each of the adjoining piles, with not less than four special
drainage pipes of soft reinforced PVC type "Alive Drainage Channels" of internal flow
section equal to 18-19sg.cm. each to match pressure and water flow conditions, in order to
stop the passage of groundwater to the visible side of the concrete wall lining the sheetpiles.

Appropriate fastening shall need to be applied according to the instructions of the
manufacturer of the special plastic membranes, of the textile filters and of any special
drainage pipes used (depending on the alternative solution applied) that shall have to be
fixed in-place in compliance with the supplier's directions with suitable quick setting cement
and/or clips, using shotcrete (gunite), etc.

In addition, the surface of piles shall need to be cleaned in a way ensuring adherence of the
lining concrete onto the concrete of piles (this may be obtained by grinding or even by
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8.2.9.

8.2.9.1.

sandblasting the pile surfaces), and steel reinforcement of _the piles shall need to be exposed
where rectification is foreseen of special bent tie-rods embedded in the piles, or welding is
provided of the steel bars of lining onto those of the piles, or other appropriate connecting

method.

Finally, the lower end of the waterproofing system shall be connected to the drainage water

discharge system.

Membrane Waterproofing of Horizontal Structural Members under Earth Fill

Membrane waterproofing for horizontal members of underground works (i.e. bridges /
culverts under fill, tunnels constructed by the 'cut and cover" method), backfilled with
earth and any agricultural topsoil resulting from environmental arrangement works, shall

be as follows :

a. One sheet of protective fleece (non-woven geotextile) weighing not less
than 300 gr/sq.m., indicatively of type "Trocal Type P", shall be laid free
on the surface of the horizontal member.

Adjoining sheets shall overlap by 0.30m.

For the purposes of this operation it suffices to treat the upper surface of
the horizontal member with plastic surface finish of Type ITA (No
"grinding™ needs to be done in the upper surface).

(1) A soft PVC membrane of the type used in tunnel construction, not
less than 1.5mm-thick, indicatively of type “Trocal T”, is laid on
the protective fleece (geotextile).

The soft P\VC membrane shall need to have the following
properties, in accordance with DIN 16938 :

Tensile strength (test as per DIN 53455): >= 15 N/mm?

Deformation upon breaking
(test as per DIN 53455): >=200%

Resistance to extensive tear

(test per DIN 16726,para 5.8.2)

(additional requirement in relation

to DIN 16938) > 80 N/mm

Pressure during tear test
(4 bars/72 h) (test per DIN 16726, : should present no escape

para 5.11) of material

General condition of the material . 1 should let out no
air and variation of dimensions after bubbles

6 hours under temperature of

80°C (test per DIN 16726, para i <= 2%
5.13)

Resistance to cold folding : should show no cracks
(test per DIN 16726, pare 5.14) at-20°C
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(2) Alternatively, and in-lieu of the soft PVC waterproofing
membrane, a sheet of waterproofing geomembrane of modified
ethylene isopolymer" (ECB) may be used, not less than 2.0mm-
thick, of heavy- duty strength (>= 14N/mm?), of indicative type
"Carbofol CHD".

c. On the waterproofing membrane :

(1) In the case of using a soft PVC membrane, a second sheet of
protective fleece (non-woven geotextile) weighing not less than
300gr/sq.m., of indicative type "Trocal Type P" shall be laid free.
Sheet overlapping shall be 0.30m.

(2) Inthe case of using an ECB membrane, a plain Nylon sheet 20G-
thick (0.20mm) shall be laid free. Nylon sheet overlapping shall be
0.30m.

d. Any waterproofing membrane (referred to hereabove) must have
qualities enabling it to be classified as 'irootproor (resistant to root
penetration), according to DIN 4062, and shall be accompanied, to this
effect, by a relevant certificate issued by its manufacturer.

e. Waterproofing membrane sheets shall be joined by MANDATORY
DOUBLE SEAM, using a suitable special machine for autogenous
soldering, while seams shall be tested for watertightness by
OVERPRESSURE, using a pressure gauge. The watertightness of seams
shall be tested in the presence of the Service and a relevant acceptance
protocol shall be worded and signed. Lack of such protocol shall
constitute lack of material quantity surveying document. Sheet
overlapping shall be not less than 0.10m.

f. The ends of waterproofing membranes shall be properly fixed using
suitable special reinforcing parts (i.e. laminated, with metal
strengthening plates), in accordance with the special drawings of the
waterproofing membrane manufacturer, combined also with the
respective waterproofing of vertical surfaces as described herebelow
under sub-para 8.2.10.

g. Watertightness at points of pipes or other items going through the
membrane shall be ensured by special arrangement constructed in
accordance with relevant drawings provided by the manufacturer.

8.2.9.2.  The above waterproofing arrangement shall be protected by a B15 concrete course not
less than 7cm-thick, reinforced by a galvanized iron mesh fixed halfway through the
course thickness. The mesh shall be of dia 2 - 3mm rods, with a 5 x 5 cm maximum
aperture. The protective course of concrete shall bear expansion joints spaced at 4.00m
intervals in both directions.

8.2.10. Membrane Waterproofing for Vertical Surfaces of Underground Works

8.2.10.1. Membrane waterproofing of vertical surfaces in underground works (i.e. tunnels
constructed by the "cut and cover" method), and for the case of limited water filtering
quantities, shall be constructed by ensuring continuity from the waterproofing layers of
horizontal members (dealt with hereabove under sub-para 8.2.9), as follows :
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A protective sheet of mechanically bonded, needlepunched, polyester
non-woven geotextile shall be fixed at and suspended from the top of
the vertical surface, weighing not less than 300 gr/sg.m., of indicative
type "Trocal Type P".

Through 0.30m-wide laps, the geofextile is joined into a unified surface
reaching down to the toe of the waterproofing surface (where a drainage pipe
is fixed for draining the structure). Vertical concrete surfaces shall be treated
with finishing work of Type A.

(1) Following this, a soft PVC waterproofing membrane used in tunnel
construction, not less than 1.5mm-thick, of indicative type “Trocal
T”, is suspended from the top of the vertical surface. The
membrane shall be joined to constitute a unified sheet and shall
reach down to the toe of the waterproofing surface (up to the
drainage pipe). In accordance with DIN 16938, the soft PVC
membrane shall need to carry the following properties :

—  Tensile strength
(test as per DIN 53455) : >= 15 N/mrn?

—  Deformation upon breaking
(test as per DIN 53455) : >=200%

— Resistance to extensive tear
(test per DIN 16726,para 5.8.2)
(additional requirement

in relation to DIN 16938) :> 80 N/mm
—  Pressure during tear test : should present no
(4 bars 172 h) (test escape
per DIN 16726, para 5.11) of material
—  General condition of the material - 1. sould let out no air
and variation of dimensions bubbles
after 6 hours under temperature
of 80°C (test per DIN 16726, (i <=2%
para 5.13)
— Resistance to cold folding : should show no cracks
(test per DIN 16726, para 5.14) at -20°C

(2) Alternatively, and in-lieu of the soft PVC waterproofing
membrane, a sheet of waterproofing geomembrane of "modified
ethylene isopolymer” (ECB) may be used, not less than 2.0mm-
thick, of heavy-duty strength (>= 14N/mmz2).

On top of the waterproofing membrane and up to the lower level of
waterproofing, a protective/drainage sheet of mechanically bonded,
needlepunched, non-woven polyester geotextile shall be fixed with free
suspension, weighing not less than 600gr/sq.m., of indicative type
"Terrafix 600" by NAVE, and meeting the specifications mentioned
herebelow :
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8.2.10.2.

8.2.10.3.

—  Minimum strip tensile strength
(as per DIN 53857) : 1.5kN/10cm

—  Maximum elongation deformation
(as per DIN 53857) : 50%

d. All waterproofing membranes referred to hereabove must carry
properties enabling them to be classified as "rootproor (resistant to
root penetration) according to DIN 4062, and shall be accompanied by
certificates relevant to this effect, issued by their manufacturer.

e. Waterproofing membrane sheets shall be joined by MANDATORY
DOUBLE SEAM using a suitable and special autogenous soldering
equipment, while the watertightness of seams shall be tested by
OVERPRESSURE, using a pressure gauge. The watertightness of
seams shall be tested in the presence of the Service, and a relevant
protocol of acceptance shall be worded and signed. Lack of such
protocol shall constitute lack of substantial measurement document.
Sheet overlapping at joints shall be not less than 0.10 m-wide.

f.  Appropriate special strengthening parts (i.e. laminated, with metal
reinforcing plate) shall be used at the edge formed between the
horizontal member and the vertical surface, in accordance with the
special drawings provided by the waterproofing membrane
manufacturer.

g. A special construction to ensure watertightness shall be implemented
at points of pipes crossing through the waterproofing membrane,
according to the special drawings thereto provided by the membrane
manufacturer.

h. Construction joints shall be covered by waterproofing PVC tape
("Waterstor") of appropriate width, in accordance with the Standard
Road Plan (S.R.P.)

i. The external protective/drainage sheet of geotextile weighing
600gr/sq.m. referred to under sub-para ¢ hereabove may be applied in
the case of limited quantities of filtration water and for a work height
not exceeding about 6.00m (allowing backfilling through 'tipping"),
provided that the backfilling shall be executed with granular material
of "transitional fir, according to sub-clause 8.4 hereof.

Should backfilling be executed by "tipping from a height greater than 6,00m, and/or that
the maximum grain size of backfilling material exceeds 80mm, then a heavier type of
protective polyester geotextile must be applied (weighing more than 600gr/sq.m.), or even
a lighter polyester geotextile (say 300 gr/sg.m.) that shall be subsequently protected by
the construction of a brickwall.

In the case of backfilling with a non-draining material, or that water filtering quantities
exceed those originally anticipated, then the construction of a special sheet should be
envisaged of increased draining capacity (i.e. "Secudraen or similar), in accordance with
a special design.
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8.2.11. Waterproofing of metal bridge decks

For waterproofing of metal bridge decks reference is made in clause 63 of the T.C.C.

8.3. WATERPROOFING OF EXPANSION AND CONSTRUCTION JOINTS

Waterproofing of expansion and construction joints along the bridge deck and on piers,
wing walls, retaining walls, culverts and other structures shall be in accordance with the
corresponding Standard Road Plan (S.R.P.) and with clause 29 of the T.C.C..

8.4. DRAINAGE OF STRUCTURES

8.4.1. The drainage of structures shall be done in accordance with the relevant Standard Road
Plan (S.R.P.) and with sub-clauses 1.11 and 1.13 of the Design and Investigations
Standards (D.1.S.).

8.4.2. As special and transitional embankments behind walls and end piers, and pavement
drainage layers are defined the following :

a.  For awork of a minimum thickness less than 0.15m, the construction material
shall comply to the STS 0 150, grading B or C, but with a percentage passing
screen N°200 equal to 3-10%.

b.  Forawork of aminimum thickness equal to or exceeding 0.15m, its construction
material shall comply to STS 0 150, grading A, or to the stipulations of the
preceding sub-para a.

c.  Inall other respects, the STS 0 150 shall apply.
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Clause 9: BORED CAST-IN-SITU AND CAISSON PILES REQUIRING SOIL REMOVAL

(AND THEIR CAPS)
GENERAL

The November 1976 version of DIN 1054 describes general basic principles for pile
foundations, while the provisional regulation of DIN 4014, version of September 1977,
describes those related to caisson piles.

Soil Data

All soil information available shall be handed over to the Contractor. However, and unless
otherwise specified in the tender conditions, the Contractor shall be bound to conduct
supplementary soil surveys, at his initiative and expense, with the purpose of verifying
the design soil data. Should any discrepancies result from such supplementary surveys,
the Contractor shall submit his proposals related thereto to the Service who shall base its
decision on its exclusive judgment. In all cases, the Contractor shall be sole responsible
for the timely conduct of the supplementary soil investigation programme, as well as for
the submission of any proposals for coping with resulting situations. In formulating his
work programme, the Contractor must take into account the fact that, (unless otherwise
specified), the Service shall need not more than thirty (30) calendar days to make a
decision.

Definitions

Bored east-in-situ piles that are constructed following removal of soil, having a shaft dia.
greater than 0.50 m and a base dia. not less than 1.00 m, shall be called caisson piles.
Caisson piles shall be considered to be indiscriminately implied along with others
whenever the terms of piles or cast-in-situ piles are used in this specification.

Construction Method

Not less than one month prior to commencing pile construction works, the Contractor is
bound to submit to the Service the following for the latter's approval:

a. A detailed description of the pile construction method. In all cases, the
proposed method must be such as not to create safety problems or cause
excessive noise and nuisances to adjoining structures.

b. A detailed list of the equipment he proposes to use.

c. The technical staff composition, to be headed by a foreman of certified
experience in the execution of piling works, along with the name of his deputy
who must also have same qualifications.

d. A method for testing the sequence of concreting operation in the piles being
constructed (see also sub-clause 9.6.2).

Page 210 of 786



9.1.4.

9.15.

9.1.6.

Work Execution Programme - Pile Reqister

The Contractor must submit to the Service for approval a programme showing the
sequence and duration of excavation and concreting operations for the construction of
piles, in a manner ensuring that no damage is caused to adjoining piles. On a daily basis,
the Contractor shall keep the Service informed of the work programme for the next day.
The Contractor shall keep a detailed register with all relevant data for each pile
constructed. A copy of such register shall be submitted to the Supervising Service, signed
by the foreman of the pile construction company in-charge of the operations and by the
Contractor.

Setting-out of Pile Positions - Tolerances

1)

@)

(3)
(4)

()

The setting-out of the pile axes shall be executed by reference to the most
reliable lines as per the design (for bridge foundation piles, the setting-out is
usually referred to the road centreline, while for building works the setting-out
of piles usually depends on the building lines or street lines).

Prior to construction, each pile position is secured by appropriate means.
Following construction, the actual pile centre shall not be permitted to
deviate from the theoretical position by more than 75mm in each direction.
On the other hand, and for vertical piles, the maximum permissible deviation
of the pile axis from the perpendicular shall be by n =0.015 (=1:66.7). For
inclined piles, the maximum acceptable deviation of the axis from the slope
specified is by 1 : 25.

Violent and subsequent repairs of constructed piles shall not be allowed.

The pile diameter must not be less than the one specified by the design and by
the other tender conditions.

Piles found to be defective at any time and for any reason shall be subject to
rejection by the Service, while all restoration costs related thereto shall be borne
by the Contractor.

Supervision of Pile Construction Works

In the course of pile construction works, the foreman in-charge or his deputy representing
the pile construction company must attend the site on a permanent basis on behalf of the
Contractor.

A relevant form shall need to be regularly filled at the works site for each pile constructed,
and shall be daily brought to the attention of the Service by the Site Engineer or by his
representative. The form shall be in accordance with the Table 1 that follows
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TABLE1:

REGISTER OF CAST-1IN-SITU PILES

Companyse.............. Cast-in-situ Pile No*
\Works Site: Pile Category-
Pile Drawing'......... Compression/Traction Pile
STRATA SEQUENCE 1. Pile Characteristics
Meters below Meters above Soil Grounwater Data fur the 1.1 | Pile diameter............. cm (external casing dia.)
borehole natural formation boring 1.2 | Pile base diameter .............. cm
level ground and its equipment 1.3 | Pile base height ............ cm
(datum) composition and the pipe 1.4 | Pileinclination ............
casing from 1.5 | Pilehead ........... m below borehole level
....... into, ......in | 1.6 Lower edge of pile base .................m below borehole level
1.7 | Pilelength ........... in (figure 1.6 minus figure 1.5)
1.8 | Borehole void ....... m
1.9 | Depth of pile adhesion to bearing stratum .................... m
fo d borehole level 2. Boring Operation
2.1 | Cutting ring external diameter ................
2.2 | Depth of borehole excluding base m below borehole level,
Depth of borehole including base m below borehole level
2.3 | Quantity of bored material (calculated on the basis of 2.1 and 2.2 figures):
Shaft liters
Base liters
Total liters
2.4 | Test of vertical position and of borehole bottom elevation:
- after boring completion ............... m below borehole level
- after under-reaming................ m below borehole level
- before casting concrete ................. m below borehole level
3. Pile Reinforcement
3.1 Longitudinal reinforcement ............ ,dia..mm, BS..............
3.2 | Transversal reinforcement (coils) ................ ,dia....mm,BS...........
3.3 | Thread pitch ..........
34 Frame height
Above the pile head ............... m
Below the pile head............... m
Total .ceviiien m
3.5 | Joints (welded)
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4, Pile Concrete

4.1 | Strength category: B............... , Concrete class: BI/BIil ...................

Cohesion Kll1I/fluid concrete.

4.2 Site prepared concrete/Ready mixed concrete Cement

4.3 category. Supplier factory.

4.4 Cement quantity ............. kg/cu.m.

45 Concrete aggregates (maximum size)

4.6 Water/Cement ratio (WIC = water weight/cement weight) Concrete
4.7 admixtures

5. Casting of Concrete
5.1 | Water table inside borehole casing upon commencement of concreting
operations ............ m below borehole level
5.2 | Concrete supply hose (dia.................. cm/supply bucket)
5.3 | Proof of concrete quantity used ..............c........... o
6. Work Execution Periods
. ] Duration
Work stages Weather conditions Temperature VC from to Date Signature
Boring
Stoppage
Under-reaming
Concreting
1 7. Deviation of Actual Pile Position from the Specified one (measurements i inside
borehole) sec drawing.
Pile head ex
ey =
Pile slope An%
K. Remarks and Peculiarities :
Foreman In-Charge of Piling Operations Site Engineer
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9.1.7. Preliminary Action

(1) The Contractor is bound to erect work platforms at each pile-cap location, at no extra
payment. Such platforms must be horizontal, fixed not less than 50-70cm above the

level of cutting-off of the piles. They must withstand normal wear due to the various

pile construction plant.

(2) The positioning of the protective casing must be checked by the Contractor and
approved by the Supervising Service.

9.2. PILE CONSTRUCTION MATERIALS

9.2.1 Pile and Pile-Cap Concrete Materials

)

)

©)

(4)

()

(6)

(7)

Unless otherwise specified herein, all concrete preparation materials shall be
as specified in clause 6 hereof, entitled Concreting (clause 6.4).

Cement shall be type I, or Il (and l1a), or IlI, or 1V, and of suitable strength
category to achieve the required concrete qualities for the works of this
specification. The cement type and strength category shall result from the
concrete mix design on the basis of a well-documented proposal.

Aggregates shall be according to the specification of clause 6 hereof.
Concrete mixes both for piles and for pile-caps must not contain aggregates
larger than those having a dia equal to 32mm. It is possible in this case to
use also natural aggregates (rounded, not crushed), otherwise complying to
the aggregates of clause 6 hereof, in accordance with a well-founded
proposal of the concrete mix design. Aggregates shall consist of three sizes,
(two for stone and one for sand). They shall lie within sub-zone O of the
tables of clause 6 hereof.

Water shall be from normal water supply network. Otherwise, the relevant
provisions of clause 6 hereof shall apply.

Should any concrete admixtures be required, they shall be determined through
the concrete mix design that shall need to be performed for pile concrete
according to sub-clause 6.5 of clause 6 hereof.

With regard to storing, sampling, quality control etc. of concrete preparation
materials both for piles and for pile-caps, the provisions of clause 6 hereof
shall apply.

Should factory prepared concrete be used in accordance with the provisions
of the present specification, then the stipulations of clause 6 hereof shall

apply.

9.2.2  Properties of Pile Concrete

)

Piles and caisson piles shall be constructed of a concrete category having a
characteristic strength not less than 25 MPa (250 kg/sq.cm.) in accordance
with clause 6 hereof and otherwise in accordance with DIN 1045 (the
recentmost version in force).
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(2)

@)
(4)

()

Cement content should not be less than 400 kg/cu.m. of concrete for cement
of any type and any strength category. In any way, maximum cement content
should not exceed 500 kg/cu.m. of concrete.

Concrete slump must exceed 100mm, usually in the order of 200-220mm.

The concrete mix design (see sub-clause 6.5 hereof) to be performed in view
of pile concrete preparation must make a special provision for ensuring the
appropriate mix viscosity in order to avoid blockages of concrete supply hoses
used in pile construction. Sieving tests must be executed prior to acceptance
and stockpiling of aggregates to check compliance of their grading to that
specified by the concrete mix design. This will make sure of achieving normal
flow of hose-supplied concrete, as required for pile construction.

The concrete mix design must also provide a concrete strength development
curve by means of sample testing conducted at least at both 7 and 28 days
(such specimens to be normally cured in accordance with DIN 1048), together
with a water/cement ratio curve according to sub-clause 6.5.2.3.3 of clause 6
hereof.

9.2.3  Properties of Pile-Cap Concrete

9.24

)

()

@)

(4)

Pile-caps shall be constructed of a concrete category having a characteristic
strength equal to 15 or 25 MPa (150 or 250 kg/sqg.cm respectively), in
accordance with clause 6 hereof, depending on the specifications of the
approved technical design.

Irrespectively of the strength category, the value of cement content must lie
within upper and lower limits as specified for pile concrete under sub-clause
9.2.2(2) hereabove.

The concrete slump must suit the individual conditions of the specific pile-
cap construction work (density of reinforcing rods, concreting under water,
etc.), but, generally, the concrete shall be prepared to belong to the categories
of "plastic" and "semi-fluid" concrete (having a slump greater than 3cm).

According to clause 6 hereof, it is established that, for pile-cap construction
works, the Contractor shall be bound to perform and submit to the Service a
concrete mix design, as mentioned in above sub-clause 9.2.2(5).

Quality Control of Concrete

)

(2)

The compression strength of regularly cured 20cm cube specimens tested at
28 days shall be used as quality control criterion for acceptance of pile and
pile-cap concrete.

The distinction of concrete "portions” in accordance with sub-clauses 6.13.3
and 6.13.5 hereof shall apply for testing compliance of pile concrete. However,
and in addition to this, the distinction of concrete portions shall be based also
on the following :
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9.2.5

a. Further to the condition of maximum concreting volume of sub-clause 6.13
hereof, not more than the first ten (10) piles of the project shall be
considered to constitute a unified portion of concrete to be sampled
in accordance with the stipulations of sub-clauses 6.13.3 and 6.13.5
hereof for testing concrete compliance at the age of 28 days.
Additional samples shall be taken from the same mixes for normal
curing and subsequent testing at 7 days for comparison with the
strength development curve supplied by the concrete producing
factory (in case of using ready-mix), or resulting from the
preliminary tests referred to under sub-clause 6.13.5.1 hereabove (in
the case of site produced concrete). (As a rule, the provision of sub-
clause 6.13.4 for site produced concrete for minor works" shall not
be applicable in this case, unless specially instructed in writing by
the Service, or that a relevant condition thereto is included in the
tender documents).

b. After the first ten piles, subsequent portions of concrete shall be
constituted by not more than 25 consecutive piles each time. In
accordance with the stipulations of sub-clauses 6.13.3 and 6.13.5
hereof, each one of such portions shall be sampled with the purpose
of conducting 28-day concrete compliance tests. The specimens
shall be drawn from fresh concrete according to the provisions of
clause 6 hereof. Should the concrete mix vary in the course of pile
construction works, or that concrete be supplied from different
sources, such operations shall be conducted as if a new, different
project is concerned each time.

c. For each category of concrete strength, not more than the first pile-
cap of the works (taking also into account the condition of maximum
concrete volume as per sub-clause 6.13 hereof) shall be deemed to
constitute a unified concrete portion, for which the provisions of sub-
clause 9.2.4(2) hereabove shall apply regarding required samplings and
tests.

d. Further to this, and for each category of concrete strength, not more
than three (3) subsequent pile-caps shall be deemed to constitute a
concrete portion, for which the stipulations described as above under
sub-clause 9.2.4(2)b shall apply with regard to required samplings and
tests.

(3) The above process of portion definition shall commence anew after each
variation of the concrete mix, or change of concrete supplier, as if a new
project were concerned.

4) Clause 6 hereof shall apply with regard to all other concrete quality control
activities.

Production of Concrete

Clause 6 hereof shall apply.
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9.2.6

9.2.6.1.

9.2.6.2.

9.2.7

9.2.8

Steel Reinforcement

Pile Reinforcing Rods

The quality of steel reinforcement shall be as described on the drawings. During bending
and subsequent concreting operations, reinforcing bars shall be cleared of all surface rust.
Crossing rods shall be carefully tied with wire, A unified reinforcing frame shall be
constructed for the whole pile length. The frame design geometrical characteristics shall
be achieved and secured by means of provisional auxiliary supports necessary for the
shape-up of a solid frame. Overlapping of longitudinal rods shall be in accordance with
DIN 1045/1972. Stirrups shall tightly encircle longitudinal rods. The required cover of
reinforcement and symmetrical positioning of the frame inside the borehole shall be
obtained with the use of special spacer blocks. Welding of reinforcing rods shall be
permitted only if performed according to DIN 4099.

Pile-Cao Reinforcing Rods

The general requirements for steel rods of reinforced concrete shall apply.

Mechanical Equipment - Provisional Protective Casino

The Contractor shall provide all the required mechanical equipment and installations for
the construction of cast-in-situ piles, together with sufficient quantities of protective pipe
casings during excavation and the necessary equipment for casing withdrawal. No
compensation shall be paid for any pipe casings that may not be possibly recovered.
Casings bearing obvious wear or fatigue signs shall not be accepted.

Drilling Fluid

M)

)

®)

Bentonite suspension may be used as drilling fluid following the Service's
approval for securing the hole sides.

Supply.

Prior to being mixed with water, bentonite brought onto the works site shall be
tested for compliance with specification DFCP 4 of the Oil Companies Materials
Association.

For each bentonite powder consignment, the Contractor shall require the supplier
to provide a quality certificate indicating the properties of the quantity received.
Such quality certificates shall be deposited with the Supervising Service. The
supplier must indicate the fluctuation breadth both for apparent viscosity and for
gel strength of particles in the water.

Mixing.

Bentonite shall be carefully mixed with clean water to create a suspension that
shall ensure stability of the borehole sides for the period necessary to place
concrete and construct the pile.

The water temperature for mixing the bentonite suspension and for using it in the
pile hole must not be less than 5°C.
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(4)

If salted or aggressive groundwater is encountered, special protective measures
shall be taken as proposed by the Contractor to secure an appropriate suspension
for the construction of piles.

Testing.

a.

Prior to commencement of the works, the Contractor shall propose to
the Supervising Service the frequency of drilling fluid tests and the
sampling method. Such frequency may vary according to the consistency
of the test results.

Suitable devices shall be used for carrying out bentonite suspension
trial tests.

The density of newly prepared bentonite suspensions shall be
measured once daily to control the suspension quality. (The gauging
equipment must be regulated to ensure an accuracy of 0.005 gricu.cm).

Bentonite suspension in a pile borehole shall also be tested for
density, viscosity, shear strength and PH' value. Test results for
average soil conditions should lie within the limits indicated in Table
2. Tests shall be repeated until achieving a consistent correspondence
of results to the working method applied. The mixing process must
take into account all addition of fresh or previously used bentonite
suspension, together with any procedure for removing foreign matters
from previously used suspensions. When results prove adequately
consistent, shear strength and PH tests may stop, while density and
viscosity tests may continue at a frequency to be agreed upon with the
Supervising Service.

In case of modification of the working method applied, shear strength and
PH tests shall be repeated for a period conforming to the provisions
hereabove.

Notwithstanding all the above, the Contractor shall remain sole
responsible for maintaining the characteristic properties of the
bentonite suspension within the pile borehole. Depending on local
conditions, the Contractor may modify the characteristics indicated in
Table 2 herebelow, following a well-documented proposal. On the
basis of a similar justified proposal, he may also propose to modify
the testing methods applied. Any modification of characteristics or of
testing methods shall be subject to the Service's approval.

Should a bentonite suspension be intended for re-use after completion
of a pile concreting operation, appropriate means must be available at
the works site for releasing such suspension of any foreign matter, i,e.
sand removers for removing sand and coarse aggregates. Special
attention shall be attached to removing unwanted fines while making
sure of maintaining the characteristics of Table 2 herebelow in the
mixture of fresh and re-used suspensions.
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9.3.

931

®)

Depending on local conditions, the Contractor may opt to use a different
drilling fluid, following a documented proposal by a specialized pile
manufacturer meeting with the Service's approval. It is, however,
clarified that the Contractor shall be sole in bearing both criminal and
civil liability for selecting the drilling fluid that shall be used in the
performance of the works. In view of using any new drilling fluid, the
Contractor shall be bound to submit proof of the latter's successful
application in similar works, together with the methods of performing
quality control for same.

TABLE 2

CHARACTERISTICS OF BENTONITE SUSPENSION IN A PILE BOREHOLE

UNDER AVERAGE SOIL CONDITIONS

Measured Result Fluctuation Testing Method
Property for 20°C Applied
Density Lower than 1.10 gricu.cm Mud Density Balance

30 - 90 sec (d) Marsh Cone Method Fann

Viscosity or
less than 20cP (c) Viscometer (a)
Shear Strength or i Shearometer
Gel Strength 10’ 1.4-10 N/sq.m
4 - 10 N/sq.m Fann Viscometer (a)
PH indicative tapes,
PH 7.5-12 (b) Beckman apparatus,
etc.
(@8  When Fann Viscometer is specified, then the suspension sample must first pass through a
BS screen N'52 (0.3mm) prior to performing the test.
(b)  Special attention is required for PH values exceeding 10.2, as the suspension may lose its
properties. It is recommended that PH values for suspension water vary between 7.00 and
8.50.
(c) cP = Centipoise (a hundredth of poise): unit for measuring viscosity, 1cP = 1m Pas.
(d)  The time of Marsh cone evacuation usually varies between 38 and 41 seconds.

BORING HOLES FOR PILE CONSTRUCTION

General

@

)

With the purpose of avoiding any damages, it is not permitted to bore holes
for pile construction in the vicinity of other recently concreted piles, when their concrete is
still workable, or of pile boreholes still without concrete.

Boring products shall be hauled in accordance with the Service's instructions either

within the works site area (for provisional deposits or for using in fill construction),
or to any distance to be dumped on sites authorized by the Police Department.
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9.3.2

9.3.3

Boring Equipment

The type of boring equipment must be suitable in view of the specific soil and
groundwater conditions. The selection of appropriate boring equipment shall be based on
the criterion of averting the loosening of ground consistency around the pile perimeter
and under its foot. It is a fact that such slackened conditions are often observed after the
lapse of some time, therefore rapid boring equipment should be preferred, while the effort
must be to minimize time between boring completion and concreting operations. Should
the borehole sides be secured through drilling fluid overpressure, such condition must not
be substantially affected by the removal of the cutting equipment, as this acts as a ram
during withdrawal of the boring machine.

Boring with Provisional Protective Pipe Casing

(1)

(2)

(3)

(4)

(5)

(6)

Provisional protective pipe casings are used either throughout the hole or
along sections requiring protection of the sides. The casings must bear no
conspicuous surface deformities. In order to ensure smooth concreting
operation, their internal surface must be free of all protruding parts or dried
staff from previous concreting.

Even in the case of sides secured by another method, a small casing
section shall be used at the top of the hole to ensure local support and
to stop surface materials from falling within.

Provisional pipe casings along boreholes aim at protecting the
surrounding ground against turning slack in the course of the boring
process. They are mandatory when bored ground is unsafe and may
subside or collapse, even when a supportive drilling fluid is used.

When boring below groundwater table, water or other supportive
drilling fluid (usually bentonite suspension) overpressure shall be
maintained constant inside the borehole, in order to avert hydraulic
breakage of surrounding soil towards the interior of the hole and to
safely block entry of isolated soil portions due to ingress of
groundwater into the bored pile hole.

Depending on the nature of the ground, the pipe casing shall more or
less precede the boring, in order to avoid slackening of the bottom
material in the course of boring. For soft cohesive or non-cohesive
soils, specifically fine sand or silt below groundwater table, the casing
must necessarily precede by about half the borehole diameter. When
soil tends or is observed to heave up from the bottom, the casing
precedence or the supportive drilling fluid overpressure must be
increased. if the soil nature does not allow furthering the casing
precedence, then the fluid overpressure must be increased, possibly
by extending the casing with additional pipe sections fixed even above
the ground. In stable and cohesive soils, it is not always possible for
the pipe casing to precede the boring, but then again it is not quite
necessary.

The boring machine should not precede, but the casing should follow
immediately after boring. In order to achieve this and obtain penetration,
sufficient vertical driving force must be applied onto the pipe casing in
addition to torque.
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9.34

9.35

9.3.6

(7) Itis not permitted to drive the provisional protective pipe casing into the ground
with the method of hydraulic underexcavation (using excavation under water
pressure).

(8) If, at the end of boring, the pile base does not require widening, the ground
must be cleared to the bottom of the casing in order to avoid slackening of the
ground under the pile base during casing withdrawal. Given that, in this
condition, the borehole bottom is exposed to the risk of going slack due to the
removal of ground load corresponding to the pipe casing precedence,
concreting of the pile should follow immediately after bottom clearing. With a
view to avoiding slackening of the pile surrounding ground when boring is
accompanied by pipe casing, the boring machine precedence to the bottom of
the casing must be maintained the least possible. Pipe casing is not permitted
to be driven using hydraulic underexcavation.

Boring without Pipe Casing

The protective pipe casing may be omitted when boring through stable ground. When
boring without casing through loose soil strata tending to collapse, the hole sides must be
supported by means of drilling fluid overpressure. In this case, it may be useful to drive
a casing in a posteriori.

The construction of bored piles without using casings may cause slackening of
surrounding non-cohesive soils, particularly natural gravel or stone, or a superficial
softening of the borehole sides in cohesive soils. In the case of bentonite suspension being
used as supportive drilling fluid, it is possible that the pile strength may be adversely
affected due to the formation of a filter layer. Given that slackening or softening of the
surrounding ground may be accelerated with time in boreholes without casings,
concreting operations must follow immediately after boring. A casing of a few meters
must be provided for protecting the top section of the borehole against subsidence caused
by surface activities.

Widening of Pile Base

The present specification makes no provision for piles with widened base.

Drilling Fluid Overpressure

(1) If drilling fluid is used with the purpose of retaining borehole sides, its
surface level must be such as to overcome the soil and groundwater pressures,
and, anyway, not less than 1.00m above the groundwater table.

(2) In the case of boreholes without casings, the drilling fluid overpressure required
for supporting hole sides shall mainly depend on the type of the protective fluid,
the borehole diameter, the nature of the ground, particularly its strength, and, in
the case of non-cohesive soils, on its grade analysis.

(3) Inthe case of a high groundwater table, it may prove necessary to extend the pipe
casing well above the ground surface in order to obtain the required overpressure.
When boring under free water, this condition shall apply to the water surface
instead of the natural ground surface.
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9.3.7

9.3.8

9.3.9

(4) When boring without casings, the above reasons shall make it necessary to drive at
least a few pipes through the upper part of the borehole to exceed the ground
surface, in order to achieve the required overpressure inside the borehole.

(5) The precise gauge of overpressure and the appropriate supportive drilling fluid
must be reliably selected in each case by the pile Contractor on the basis of his
experience.

Obstructions during Boring

(1) In the case of sudden loss of the drilling fluid, the borehole must be
immediately backfilled with suitable material and recompacted. Boring may be
resumed in the same location only following the Supervising Service's
instructions.

(2) When removing boring obstructions, any loosening of the natural ground must be
avoided. A pile may not rest on an obstacle lying over the pile theoretical base.

(3) Abandoned boreholes must be properly backfilled with suitable soil or concrete
and carefully compacted.

Water Pumping off Boreholes

No water pumping shall be allowed off boreholes unless a provisional pipe casing has
been driven in up to stable soil. impeding substantial water quantities from filtering into
the hole through other strata, or unless it is otherwise proved (and approved by the
Service) that the pumping may have no adverse effects onto the surrounding subsoil and
adjoining land sites.

Protection against Pollution caused by Bentonite Suspension

(1) All necessary steps shall be taken aiming at avoiding diffusion of bentonite
suspension or other drilling fluid over the site area, with the exception of the pile
hole immediate vicinity.

(2)  All disused bentonite suspension (or other drilling fluid) shall be immediately
removed from the works site.

(3) Bentonite suspension or other drilling fluid shall be rejected to any distance from
the works, over sites authorized by the Police Department and approved by the
Supervising Service.

9.3.10 Testing Ground Sections

The ground performance during boring process shall be closely followed. Each pile must
be driven to a depth reaching bearing stratum. Soil strata as encountered must be shown
in the pile record forms in order to allow checking and completion of ground sections.
Should the subsoil nature under piles give rise to any doubts, a supplementary soil
investigation shall have to be conducted according to a programme prepared by the
Contractor and approved by the Service, to be paid for under a separate fee.
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9.3.11 Borehole Clearing

Upon completion of boring, the bed of the hole shall be cleared of all loose remainings
and consolidated by ramming. A small quantity of aggregates or dry concrete mix may
be used.

9.3.12 Borehole Inspection

9.4.

94.1

94.2

Before the reinforcement frame positioning and before concreting, the borehole shall be
inspected both by the Contractor and by the Supervising Service. Dry boreholes having
diameters up to 0.75m shall be inspected from the ground surface. For dry boreholes of
diameters greater than 0.75m, the Contractor shall be bound to provide (without
additional fee) suitable equipment for lowering staff (the Contractor’s or the Supervising
Service's) into the hole with the purpose of carrying out proper inspection of same. From
the point of view of safety precautions, all equipment and measures applicable in the
course of hole inspection shall comply to the British Regulation C.P.2011 (Safety
precautions in the construction of large diameter boreholes for piling and other purposes).

STEEL REINFORCEMENT OF PILES

General

(1) The provisions of DIN 1045/1972 shall apply with regard to preparing and
positioning reinforcements, unless otherwise specified in DIN 4014/Part 2
(preliminary draft of September 1977), the provisions of which supersede
those of DIN 1045/1072.

(2) Reinforcement design requirements must be strictly observed as per par. 5 of DIN
4014/Part 2 (preliminary draft of September 1977).

(3) The unified prefabricated one-piece reinforcement frame shall be positioned
immediately after completion of boring.

(4) Pile reinforcing rods must protrude above the final level of pile heads (after
cutting off of the pile head) by not less than the length required for the
reinforcement satisfactory adhesion onto concrete, with a view to ensuring
anchoring of each pile into the pile-cap.

(5) Stirrups shall not be allowed to be less than dia. 8mm, or to be spaced at more than
25cm.

Formation of the Frame of Reinforcement

The frame must be adequately rigid to avoid deformation during transportation and
positioning. Special spacer blocks must be provided, unless a minimum concrete cover
of 5cm is secured by the pipe casing. Anchoring of reinforcing rods must comply with
DIN 1045/1972, pare 18.3. Appropriate measures must be taken, i.e. incorporation of iron
blade cross supports, to ensure steady positioning of the frame in the course of the casing
extraction.

Page 223 of 786



9.4.3

9.4.4

9.5.

9.5.1

Interconnection of Reinforcing Rods

Interconnection of reinforcing rods must be avoided to the extent possible. Should such
interconnections be finally performed, they shall be subject to the constraints of para 18.4
of DIN 1045/1972.

Quantity Surveying - Payment for Pile Reinforcement

Unless otherwise specified in the terms of tender, pile reinforcement shall be measured
and paid for under the items related to steel reinforcement, according to the general
clauses regarding steel reinforcement of the price list included in the Contractor's bid.

PILE CONCRETING

General

(1)

(2)

3)

(4)

Unless otherwise herein specified, the specification of clause 6 hereof shall
apply with regard to concrete preparation and transportation. The provisions of
sub-clauses 9.2.1, 9.2.2, 9.2.4 and 9.2.5 hereof shall apply with respect to the
composition of the concrete mix, the materials required for its preparation and its
quality control.

Concreting must be assumed the earliest possible after completion of boring
and positioning of reinforcement. Pile concreting shall be carried out in a
continuous operation, without interruption or construction joints. In
exceptional cases of brief concreting interruptions, delayed setting
compounds must be used in order to avoid any damaging effects.

With the exception of the Supervising Service's explicit instruction to the
opposite, concreting shall not be allowed to commence if attaining
completion appears doubtful for any reason whatsoever. For the same reason,
the Service may impede the conduct of boring operations at a progress rate
faster than that of concreting. Under each case, namely concreting under
water or in dry conditions, the Contractor shall be bound to submit for the
Service's approval a detailed description of the concreting method envisaged
(see sub-clause 9.1.3 hereof).

In the course of concreting, it must be ensured that the envisaged mix and
degree of workability reach up to the bottom of placement without
segregation or pollution of the concrete, and that the concrete column is not
interrupted by any narrow passages. It is for this reason that, even for
concreting under dry conditions, a concrete supply hose or pumping hose
must be used, reaching the borehole bed at the beginning of the concreting
operation.

The advisability of internal vibration must be investigated with respect to

areas of workability of concrete as specified under sub-clause 9.2.2 hereof, due to
the risk of concrete segregation.
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95.2 Borehole Concreting under Dry Conditions

Concrete shall be poured through a hose and funnel, whenever required, to avoid
disturbing the hole sides and the frame of reinforcement. On the other hand, appropriate
steps must be taken to avoid segregation of concrete ingredients and washing out of
aggregates. Furthermore, the level of concrete must be maintained above that of the lower
end of the provisional protective casing during the latter's parallel and phased withdrawal.

9.5.3 Borehole Concreting under Water or under Drilling Fluid

(1) With regard to this concreting operation, the stipulations of sub-clauses
6.12.5 and 6.12.6 of Concreting specification, clause 6 hereof, shall apply
accordingly.

(2 Itis, however, specifically mentioned that concreting shall be in accordance with
a recognized method to be presented by the Contractor for the Service's approval
(see sub-clause 9.1.3 hereof).

(38) The following are also pointed out in this respect

a.

The concreting hopper and hose must be in good condition and
watertight.

Prior to beginning concrete placement, it must be made sure that no
mud concentration or mud polluted drilling fluid (i.e. muddy bentonite
suspension) lies on the borehole bed. A suitable sampling device shall be
used to sample the bentonite suspension at the pile base. Concreting shall
be blocked if the sample specific gravity is found to exceed 1.25 gricu.cm.
In such case, the Contractor shall be bound to improve or replace the
bentonite suspension to enable it meet its specified characteristics.

Particular attention shall be attached to avoiding any concrete damage
caused by water pumping or by reduction of the groundwater table during
concreting or soon after it.

Throughout concreting operations, a sufficient quantity of concrete
shall be maintained in the concrete supply hose, with the purpose of ensuring
that its pressure exceed that of water or of the drilling fluid.

The internal diameter of the concreting hose shall not be less than
150mm for concrete of a maximum grain size equal to 20mm, or less than
200mm for concrete with a 32mm maximum grain diameter.

The concreting hose must carry a minimum of protruding elements to
allow its manoeuvering through the frame of reinforcement without causing
any damage. Similarly, the hose must carry no protrusions on its internal
surface.

Special measures must be taken to avert direct contact of concrete

first introduced into the borehole with water or drilling fluid (i.e. by means
of a water displacement "valve" operating through the concreting hose).
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954 End of Concreting Operations

1)

(2)

3)

Concreting shall be carried on for not less than 0.30m to 0.60m above the final pile
heads, to allow for future removal (the fact remaining that the last amount of
concrete shall always be left virtually unconsolidated, uneven and defective from
all viewpoints).

In the case that the final level of the pile heads fixed in the design is found to lie
below the groundwater table, the Contractor shall be responsible for submitting
to the Service his proposals for dealing with the matter prior to the
commencement of concreting operations. Concreting of the specific pile shall
proceed to the point that the remaining part, after cutting off the upper head
section, may be above the groundwater table, unless other appropriate steps have
been taken by the Contractor as approved by the Service.

The upper section of the pile hole, not being concreted, shall be filled temporarily
with suitable granular material of negligible plasticity (i.e. sand, gravel or concrete
stone) and properly compacted to the plant working floor level or not less than
0.50m below it, in a manner ensuring the works continuity and safety.

9.5.5  Withdrawal of the Provisional Casing

(1)

(@)

3)

The withdrawal of the provisional protective pipe casing shall be performed
gradually and while concrete is sufficiently workable to avoid concrete being
carried upwards during the extraction. Furthermore, such withdrawal operation
shall need to be carried out slowly, at a uniform speed and with due care to avoid
the creation of any voids in the mass of concrete, of any cracks to the concrete
column, or narrowings of the pile section.

A sufficient amount of concrete should be inside the casing (not less than Im-high)
in the course of withdrawal, to overcome the soil or groundwater or drilling fluid
pressure and thus avoid the formation of a narrowing in the concrete section and of
concrete mixing with mud or other soil material.

Vibrating extractors of the provisional casing may only be used following the
Service's approval, which can be withheld if in his opinion :

a. Prohibitive noise and disturbance conditions are caused to users of
adjoining properties.

b.  Safety risks are created to utility networks and to adjoining structures.

9.6. QUALITY CONTROL OF CONSTRUCTED PILES

9.6.1 Checking the Borehole Bed Providing Pile Seat

(1)

An amount of fine material may be concentrated on the borehole bed between its final
cleaning and beginning of concrete placement (considering the time period required for
lowering the frame of reinforcement into the borehole and fixing it in place), depending
on the nature of the bored ground, the groundwater conditions and the pile depth. If the
pile is allowed to rest on such loose ground, an inadmissible subsidence may follow
the pile loading extending up to the point of the pile foot encountering the bearing
stratum it was originally designed for.
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(2) Inthis case, the Service may instructor the Contractor may propose and the Service
may approve to incorporate throughout the pile length two (from top to bottom)
steel pipes of dia. not less than 3', preferably 4", after taking into account the
resulting reduction of the pile section and the corresponding effect onto its bearing
capacity.

(Such action may thus have a cost effect in the case of small diameter piles, due to
the substantial impairment of the pile section).

The lower ends of the two pipes shall be plugged with concrete or plastic caps to
block concrete coming up through the steel pipes. The pipes must be absolutely
straight, and an effort shall be made to maintain them straight throughout the
concreting operation by protecting them from any kind of blow.

(3) Upon completion of the pile concrete placement, the pile bottom ground shall be
sampled by means of borings performed through the steel pipes. Should any loose
ground material be found under the pile base, such material shall be properly
removed'. The vacuum thus left shall be filled in by grouting procedure, and then
the two steel pipes shall be replenished either with grout or with fine concrete. The
bottom corrective process is thus completed.

(4) In case of such works not being provided for in the project Bill of Quantities, they
shall be paid for to the Contractor through the compilation of a Protocol for the
Regulation of Unit Prices for New Works (P.R.U.P.N.W.) and the corresponding
amount shall be recovered from Contingencies.

9.6.2 Controlling the Continuity of Pile Concreting Operations

(1) Along with the submission of information regarding the pile construction method to
be applied (see sub-clause 9.1.3 hereabove), the Contractor shall be bound to present
to the Service also his proposed method for controlling the continuity of pile concreting
operations without causing any damage to the works (non-destructive methods,
integrity tests) by using y-rays, sounding methods, etc.

Such method must be formulated in collaboration with a specialized consultant.

(2) The Contractor is bound to present the method of controlling the continuity of pile
concreting operations even in the case that no such work was provided for in the Bill
of Quantities and the Price List of the Contract (unless otherwise specified in the tender
conditions).

(3) In the case that the execution of such works is provided for in the contract documents,
the Service shall retain his right either to implement the whole programme to the
quantities indicated in the project cost estimate, to reduce it by not more than 25%, to
increase it depending on the project requirements, or, finally, to eliminate it altogether.

(4) If no such works are provided for in the contract documents, they shall be executed
either according to the Service's instructions, or upon the Contractor's proposal and the
Service's approval. In this case, payment of the works shall be effected on the basis of
a P.R.U.P.N.W. and shall be charged to the item of Contingencies.
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9.7. REJECTION OF DEFECTIVE PILES

(1) It is hereby emphasized that all necessary precautions must be taken
during concreting to avoid problems related to incomplete sections (i.e. narrowing
formation, concrete mixing with soil, etc.). For this reason, the whole operation
must be continuously supervised by an experienced engineer or foreman.

(2) Inaddition, the quantities of concrete used must be continuously compared to those
theoretically required for the various consecutive levels of the pile construction.

(3) In all cases, the Contractor shall be sole responsible for the wholeness of the
construction.

(4)  When sufficient evidence is provided to the imperfect construction of certain piles
(i.e. based on test results as per sub-clause 9.6.2 hereof, or on concrete
consumption data as compared to theoretical ones), same piles shall be subject to
rejection depending on the opinion of the Service, and all resulting additional costs
or loss of time shall be borne by the Contractor.

9.8. CUTTING OFF OF PILE HEADS

The cutting off of the head of the piles shall be to the levels established on the drawings,
following the pile concrete having acquired the desired strength. Attention must be made
to avoid causing any damage to the protruding parts of the reinforcing rods.

9.9. TRIAL LOADING OF PILES

99.1 General

(1) The Contractor is bound to execute one or more trial loadings on operational or
non-operational piles, according to the Service's instructions. An extra payment is
provided for the work of trial loading.

(2) The construction of operational or non-operational piles that shall be subject to trial
loading tests shall be paid for in accordance with the applicable contract prices.

9.9.2 Trial Loading of Non-Operational Piles

Non-operational piles shall be constructed at positions as instructed by the Service
and by application of the same methods as those used for operational ones. In order
to make possible the deduction of precise conclusions regarding the relation between
load and settlement as well as the bearing capacity, a maximum trial load may attain
twice the value of the corresponding design load.

Such conclusions will allow verification of the design assumptions, or may entail their

appropriate revision. Trial loads shall be executed prior to the construction of operational
piles.

9.9.3 Trial Loading of Operational Piles

After completion of the pile construction, the Service may order the execution of trial
loading on any operational pile, under separate payment. The level of loading may reach
150% of the operational load, while the Service shall issue special instructions as to the
duration of application of each loading step.
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In all cases, the arrangement made for the imposition of trial loads, together with the
arrangement and the types of gauging instruments shall be recommended by the
Contractor and approved by the Service. However, the load staff shall be any material to
be used in subsequent construction stages (i.e. concrete aggregates), with the purpose of
minimizing additional expenses. Finally, the Contractor shall present and evaluate the
results of trial loadings executed.

9.10. EXCAVATIONS FORPILE-CAP CONSTRUCTION

1)

(@)

3)

Such excavation works shall concern the construction of pile-caps. Excavation
levels are shown on design drawings.

Excavation works shall need to be conducted very carefully in order to avoid
causing any damage to constructed piles, as well as to any public utility networks
to be preserved under pile-caps or through their mass.

The sideslopes of excavations shall be vertical or inclined, always safe against
falling ground, while their dimensions shall be such as to allow the normal conduct
of operations necessary for the remaining pile-cap construction. Special attention
shall be required when excavating close to adjoining structures, where a phased
operation may be called for with simultaneous provisional shoring works for
protecting adjoining building properties.

In such cases, the Contractor must submit for approval his proposals regarding the
safe execution of the works. The bed of the excavation shall be cut horizontal and
be maintained dry, unless water pumping causes appurtenant problems connected
with the safety of sideslopes or of adjoining properties. Thereupon, the Contractor
must submit to the Service his proposals for dealing with the situation.

Clauses 3, 4 and 5 hereof shall apply in connection with the method of excavation,
quantity surveying and payment for pile-cap excavation works.

It is specifically clarified that the calculated volume of pile-cap excavation shall
comprise the volume of the backfilled portions of non-concreted pile boreholes
[see sub-clause 9.5.4(3)], as well as the volume of cut off pile heads [see sub-clause
9.5.4(1)].

9.11. CONCRETING PILE-CAPS

9.11.1 General - Preliminary Works

M)

@)

®)

The provisions of sub-clauses 9.2.1, 9.2.3, 9.24 and 9.2.5 hereof shall
apply with regard to the required materials, concrete and quality control methods
for same.

The horizontal (or stepped) and dry bed of the excavation is covered with a lean
concrete layer of B5 characteristic strength, to be used as working floor for the main
pile-cap concreting operation.

According to the design and the rest of the tender conditions, any
waterproofing of the said surface shall follow after hardening of same.
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9.11.2 Concreting of Pile-Caps

1)

(2)

3)

(4)

()

(6)

()

(8)

(9)

All works shall be executed in compliance with the structural drawings, the
dimensions and concrete qualities being strictly observed as specified
therein.

Concrete placement shall be taken up only after acceptance of formworks and
reinforcement by the Service, to be conducted in accordance with the stipulations
of clause 6 hereof.

A steel-bender must necessarily attend concrete placement operations to perform
any reinforcement corrective job that may be required.

The floor of the blinding layer must be properly cleaned and sufficiently watered
prior to beginning concrete placement.

Concrete placement shall be assisted by frequent knockings onto the forwork
external surfaces.

Vibrators shall be used for the consolidation of concrete, unless the
Contractor believes (and the Service agrees) that there is risk of the
concrete being segregated, in view of the workability span selected.
Consolidation shall be assisted by tampering on formworks.

The upper surface of pile-caps shall be generally finished with plastic
concrete of TYPE ITA (unless otherwise specified in the tender documents),
in accordance with sub-clause 6.15.7 of clause 6 hereof.

Concreting interruptions must be avoided. They shall be allowed only
following an approval by the Service, who shall indicate the related
location, the duration permitted and the method of connecting fresh onto
previous concrete. This shall generally require scraping of the previously
laid surface, cleaning and washing off of the remains according to sub-
clause 6.14.3 of clause 6 hereof.

The specification of clause 6 hereof regarding concrete shall apply in all
other respects, unless otherwise specified in this sub-clause.

(10) If, in accordance with the design and the other tender conditions, it is

deemed necessary to block any upward movement of existing groundwater
through the mass of pile-caps and the superstructure of piers, or towards
columns, etc., all external surfaces of pile-caps shall be insulated,
following removal of formworks, by application of a material conforming
to the design, or, in absence of a relevant specification, of the Contractor's
choice following approval by the Service.

9.11.3 Quantity Surveying - Payment for Pile-Cap Concrete

Blinding and main pile-cap concrete shall be measured and paid for as described in
clauses 6.17 and 6.18 hereof for the respective work item mentioned in the Contractor's
price list.
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9.12. REINFORCEMENT OF PILE-CAPS

9.12.1 General

The stipulations of new DIN 1045/1972 shall apply with respect to bending and
positioning of the steel reinforcement. Steel reinforcement of concrete must comply to
steel categories, diameters, dimensions and forms as shown on the design drawings.
Reinforcement shall be fixed in place only following acceptance of the formworks.
Reinforcing rods shall be carefully and properly positioned, solidly tied at all crossing
points with N°5 or larger wire, depending on the rod size and location. Hooks, if
required, shall be of normal size and form. Special efforts shall be made to keep all
reinforcing rods straight, to position them accurately and fasten them rigidly, to
maintain their position steady during concrete placement and tampering, particularly
where bars are negative (upper side), and to secure their adequate cover with concrete.
Where necessary, provisional or permanent supports (rivets, check-pins) shall be
provided.

Prior to commencement of concrete placement operations, the Service shall inspect
fixed reinforcement for acceptance, ensuring its compliance to bending schedules as
compiled by the design engineer and checked by the Contractor, or, in absence of such
schedules, to bending schedules as compiled by the Contractor. Bending schedules shall
be signed by the Contractor and reviewed by the Service for approval. Such approved
schedules, including weights, shall constitute quantity surveying data accompanying
acceptance certificates for inconspicuous works.

Protruding dowels shall be treated with protective paint.

9.12.2 Measurement - Payment for Pile-Cap Steel Reinforcement

Steel reinforcement of pile-caps shall be measured and paid for by steel rod category,
in accordance with the general reinforcement items of the price list included in the
Contractor's bid.

9.13. MEASUREMENT OF PILE CONSTRUCTION WORKS

(1) The measurement for pile construction works shall be conducted as follows, also
according to the provisions hereof :

a. Installation - Removal of Equipment

It includes the installation on an appropriate location, as instructed by
the Service, of the complete plant and other equipment necessary for the
construction of bored (cast-in-situ) piles following removal of soil [in
accordance with sub-clause 9.1.3(b)], and the removal of same plant and
equipment after completion of the pile construction operations.
Intermediate assemblies and disassemblies of the plant and equipment,
as may be required prior to the completion of the works, shall not be
accounted for.

The installation and removal of the plant and equipment shall be measured
apiece, for lumpsum payment.

b.  Pile Boring

Measurement shall be in lineal meters, per pile diameter. Actual
borehole lengths shall be measured, as realized for the construction of
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@)

3)

respective piles, finally accepted. Borehole lengths shall be calculated
from base level as envisaged by the design (or as modified during
construction upon approval by the Service) to the level of the natural
ground, as this shall be at the beginning of the pile boring operations
(and as approved by the Service). No boring shall be measured in excess
of the base level envisaged by the design or of its approved amendment.

c. Pile Concreting

Measurement shall be in lineal meters, per pile diameter and per category of
concrete strength.

Actual lengths of concreted and finally accepted piles shall be measured.
Pile lengths shall be calculated from base level as envisaged by the
design (or as modified during construction upon approval by the
Service) to the final level of concreted pile head envisaged by the design
(or as modified during construction upon approval by the Service). No
concrete volume shall be measured in excess of the approved base level,
nor the cut off part of the pile head.

d. Backfilling Pile Boreholes with Granular Material

Measurement shall be in cubic meters of completed backfill of pile hole with
granular material, following completion of concreting works, to the ground
surface or just below it, according to sub-clause 9.5.4(3) hereof.

The pile nominal diameter shall be contractual diameter for the hole backfill,
while the pile head final level (below which the pile concrete shall be
calculated) shall be base level for the backfill.

REMARK :

Excavation, removal, etc. of this material to be subsequently performed during
excavations for pile-cap construction shall be measured under same item as all
other pile-cap excavations. Same applies to the volume of non-measured
concrete of the cut off pile head.

Works measured as abovementioned shall be considered to comprise the whole
spectrum of works related to pile construction. Piles of the same diameter shall be
measured under the same item, irrespectively of differences in the nature of ground
encountered during boring, their location, depth, inclination, ground- or artesian
water, the use of provisional protective casing or of drilling fluid, and irrespectively
of difficulties in securing access to the site, in boring, driving in, extracting,
concreting, pumping, etc.

a. In the case of a provision for the construction of bored piles (with
removal of soil) belonging to more than one categories (i.e. varying
diameters, inclinations, etc.), the item of “installation and removal of plant
and equipment” shall refer to the overall plant and equipment required for
the construction of all categories of bored piles with removal of soil.

b. If, due to the necessity of constructing large quantities of bored piles with
removal of soil, is deemed necessary to bring on site more than one
groups of similar pile construction equipment, this shall be considered
only in cases provided for in the terms of tender (SCC, cost estimate,
etc.), otherwise it shall be considered that the additional installation and
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removal of the extra equipment is reducely included in the measured
quantities of the other pile construction works.

The same applies also for the case where, due to different geotechnical
conditions, and is deemed necessary to bring on site different groups of
pile construction equipment (e.g. pile construction equipment for soft
soils and pile construction equipment for very hard soils).

9.14. PAYMENT FORPILE CONSTRUCTION WORKS

(1) In accordance with measurements executed, pile construction works shall be
paid for under four distinct work items, as follows :

a. Installation/Removal of Plant and Equipment

Payment shall be based on the respective lumpsum price of the price list
included in the Contractor's bid, and shall be effected by half upon completion
of the plant installation in full (in accordance with the provisions of sub-
clause 9.1.3.b hereabove), and by the other half upon completion of the plant
removal that shall take place after the completion of pile construction works.

b. Boring Holes for Pile Construction

Payment shall be based on borehole length, measured in lineal meters as
hereabove defined under sub-clause 9.13.1(h) and multiplied by the
respective unit prices of the price list included in the Contractor's bid.

c. Concreting Piles

Payment shall be based on the length of concreted piles, measured in lineal
meters as hereabove defined under sub-clause 9.13.1(c) and multiplied by the
respective unit prices of the price list included in the Contractor's bid.

d. Backfilling Pile Borehole with Granular Material

Payment shall be based on the volume of granular material, measured in cubic
meters as hereabove defined under sub-clause 9.13.1(d) and multiplied by the
respective unit price of the price list included in the Contractor's bid.

(2) The abovementioned individual prices and work payments shall include for the
following

a. Installation/Removal of Plant and Equipment

1. All costs related to transportation of the complete mechanical
plant (frame) and other pile equipment onto the works site, irrespectively
of the number of times such transportation shall be effected (should it be
required more than once until completion of the works), and
irrespectively of the overall length of piles to be constructed.

2. All costs related to removal of the complete mechanical plant and other
pile equipment from the works site, irrespectively of the number of times
such removal shall be effected (should it be required more than once until
completion of the works), and irrespectively of the overall length of piles
to be constructed.
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3. The converted effect of the cost of a compilation regarding the method
of construction, and of submission of same to the Service.

The requirements of previous paragraphs 9.13.(1).a and 9.13.(3) apply herein
regarding the quantities to be measured.

b. Boring Holes for Pile Construction

1. The cost of lay days and of overall hiring mechanical plant
related to boring pile holes, for the whole period such plant shall be on
the site including all kinds of delays, irrespectively of the length of
individual piles and of the overall length of piles to be constructed.

2. The cost of transferring the relevant mechanical plant from one position
to another over the same pier, or from one pier to another, irrespectively
of the number of such transfers, of the individual and the overall pile
length, until completion of the whole work.

3. The cost of boring the required hole to measurable length, depending on
the diameter specified, in the manner described herein, irrespectively of
the nature of the ground encountered during boring, the depth, location
and inclination, ground- or artesian water, the use of provisional
protective casing and/or of drilling fluid of suitable consistency, the
difficulty of providing access, of boring, etc.

4. The cost for the supply, transfer onto the works site, mixing, using, loss
and consumption of any quantities of drilling fluid (i.e. bentonite
suspension or other), for the case of using such method, of suitable
quality and properties for boring pile holes, along with taking
appropriate measures and construction of appropriate structures for
storing, feeding the hole, avoiding environmental pollution, removal and
disposal of remains or disused quantities onto sites authorized by the
Police Department or approved by the Service.

5. The cost for the supply, transfer onto the works site, driving in, extraction
and removal of suitable provisional protective casings, for any stretch of
the borehole such casing may be applied, including wear and/or total loss
due to impossibility of extracting same, or for any other reason.

6.  The cost for loading, lay days of hauling vehicles, removal of excavation
(bored) products and dumping of same onto sites approved by the
Service within the area of the works site, or haulage to any distance from
such site onto areas authorized by the Police Department and approved
by the Service, including the cost of depositing same on such areas.

7. The cost for compiling a record form for each pile, in accordance with
relevant stipulations herein described.

8. The cost for any pumping that may be required, and for dealing with
surface, ground or artesian waters.

9. All costs related to restoration of utility networks and/or of
adjoining structures that may be damaged as a result of pile construction
works.

¢. Concreting Piles
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1.  The cost for hiring and for lay days of mechanical equipment related
with pile concreting operations, throughout the duration such
equipment shall be on the works site including all kinds of delays,
irrespectively of individual and of overall length of piles to be
constructed therewith.

2. The cost for transferring such equipment from one position to another
within bounds of the same pier, or from one pier to another,
irrespectively of the number of transfers, and of individual and overall
pile length until completion of the works.

3. The cost of preparing the necessary setup, working floors, etc.,
required for the pile concreting operations.

4.  The supply of all required materials (aggregates, water, cement,
admixtures) and the mixing of the required quantity of concrete, or the
supply of ready-mix concrete of suitable quality meeting specified
requirements, all kinds of handling and transportation to the position of
placement and concreting of piles in compliance with the method herein
specified, its subsequent curing, etc., as described in the present clause
or under clause 6 hereof regarding concreting.

5. The additional cost for concreting not less than 0.30m to 0.60m over
and above the pile head final level (being upper end to measurable pile
length), to be later demolished, including the cost of demolition
performed in a manner safeguarding protruding dowels.

d. Backfilling Pile Borehole with Granular Material

1. The cost for the supply, handling and transportation of suitable granular
material having negligible plasticity (i.e. sand, grit, concrete stone or
their mix) from any distance onto the works site, including lay days for
transportation vehicles, any intermediate unloading and their final
depositing.

2. The cost for backfilling holes with such material to suitable level, in
consecutive courses and to appropriate compaction degree aiming at
avoiding collapsing sides of excavation and at ensuring continuous
operation of plant allocated to pile and pile-cap construction and to
appurtenant works (irrespectively of the type of plant to be required for
these works, of having to deal with surface or groundwater, etc.).

3. The cost for loss of granular material as above due to compaction, and
to the difference between the actual hole diameter and the nominal one
constituting basis of measurement, etc.

(3) The above prices and payments include for all mechanical means, tools,
instruments, controls and tests of all kinds (with the exception of those
separately mentioned herebelow), as well as for all professional and
skilled/unskilled personnel to be required for the completion of the work,
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together with any other cost relevant to the execution of an impeccable
work, although may be not explicitly herein specified.

(4) The above prices and payments do not include (unless otherwise specified in the
tender documents) for the following works :

a.

Steel reinforcement for piles, to be separately measured and paid for
as per relevant steel reinforcement items of the price list included in the
Contractor's bid. (See also para. 9.4.4)

Steel pipes of appropriate diameter embedded in the piles and related
boring, grouting etc., as specified under sub-clause 9.6.1 hereof regarding
quality control of the pile base.

The execution of controls for ensuring continuity of pile concreting
operations, as referred to under sub-clause 9.6.2 hereof.

The execution of trial loading on non-operational andior operational
piles.

Any additional costs required for dealing with aggressive groundwater,
possibly entailing the need for using cement type 1V.

The cost of any supplementary soil survey to be required in compliance with
the programme approved by the Service, according to sub-clause 9.3.10
hereof.

(5) Works regarding excavations, concreting (with or without reinforcement)
and steel reinforcement for the construction of pile-caps are covered by the
present and other specifications, but shall be measured and paid for under
separate items of the price list included in the Contractor's bid [taking into
account the special remarks of the present specification, i.e. see sub-clause
9.10.3(3) and remark of sub-clause 9.13.(1)d hereabove].
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Clause 10: RIGID STRUCTURE GUARDRAILS TYPE 1 (*'S.G.-1")

10.1.

10.1.1.

10.1.2.

10.1.3.

10.1.4.

10.1.5.

GENERAL

The works described herein include construction of metal guardrails for
structures (bridges, culverts and adjoining retaining walls), as well as for sections of
transition between rigid guardrails and flexible ones.

The specification is based on guardrails for structures, type BN4 of the French
Standards (GC 77), as follows :

Guardrails type BN4 - Edition of October 1977
Transition between guardrail BN4 and flexible guardrail -Edition of June 1980.

Rigid safety guardrails for bridges and culverts dealt with under the present
specification shall be hence designated type "5.G.-1".

Their field of application is determined by the technical designs of the
corresponding structures (beginning and end of guardrail, transition
sections, etc.). It is pointed out that type "5.G.-1" (without including
sections of transition to flexible guardrails) should apply to lengths not less
than 25m, even in the cases of short-spanned bridges. See drawing S.S.-08
of the Standard Road Plan - S.R..P. (Applicable edition - revision).

Further to rigid guardrails of type "S.G.-1" dealt with under the present

specification, other types of traffic safety barriers may be provided for
structures, such as

— Metal safety guardrail for crest culverts (type other than "S.G.-1").

— Metal safety guardrail for motorway central median on bridges of unified
carriageways (without median gap formation) at the same grade.

— Other types of metal safety guardrail on crest walls, for sections not
directly adjoining to bridges (for which "S.G.-1" type guardrail may
be provided by the design).

— Metal safety guardrail for bridges and adjoining walls on roads of limited
traffic and of relatively low "hazard index™ (guardrail types other than
"S.G.-1" shall be applied).

— Concrete structures guardrail (type NEW JERSEY or similar).

Barriers of the present sub-clause (as well as any other similar) shall comply with
construction specifications relevant to them.
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General drawings for typical "S.G.-1" type guardrail and for its transition to adjoining
flexible safety guardrails are attached at the end of the present specification clause, in this
volume. It is pointed out that the transition drawing concerns utilization of horizontal
open metal sections whose supporting method is specifically patented in France.

However, the Contractor may be entitled to formulate a transition detail of his own
(similar to the abovementioned) for the case of using horizontal bars of closed metal
sections.

10.2. TYPICAL RIGID METAL STRUCTURE GUARDRAIL TYPE "S.G.-1'

10.2.1 General Directions - Description

10.2.1.1. Typical safety guardrails type "S.G.-1" shall comply to the respective drawing
accompanying the present specification clause, with construction details as per
project design drawings, or, in their absence, as per - shop drawings to be prepared
by the Contractor. Guardrail erection comprises the following;

a. supply and erection of frames of anchoring onto the structure (anchor
details shall comply to the respective drawing attached to the present
specification);

b. supply, erection and adjustment of the guardrail elements;
C. supply and placement of anchor embedding concrete.

Posts shall be vertical, equally spaced for each project at intervals between
2.30m and 2.60m.

10.2.1.2. "S.G.-1" type guardrails operate by noded embedding of posts onto the structure.

The requirements mentioned in the D.I.S. (pare 1.15.2.2.10.2) apply with regards to
vehicle impact loads and the anchoring arrangement.

10.2.2 Quality of Materials

10.2.2.1. Quality of Steel

Posts and horizontal bars of both closed and open sections shall be steel type E24-2,
according to French Regulation NF A 3 5-5 01 (or of similar technical characteristics
in case of materials complying to EEC-member state or USA standards).

Steel shall be class I, in accordance with the provisions of sub-clause 3.1.1, chapter

11 of Document 4 of CPC (or of similar standards of EEC-member slates or of
USA).
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10.2.2.2.

10.2.2.2.1.

10.2.2.2.2.

10.2.2.3.

10.2.2.4.

10.2.2.5.

Bolts

Bolts for connection on to the structure

They shall include four (4) bolts H, M22-80 at the front face of the guardrail and
two (2) bolts H, M16-60 at its back. These shall be mild steel, category A40,
according to French standards NF E 27-311, class 4-6, or of similar EEC or USA
standards.

Their fracture strength shall be 450 +- 50 N/sq.mm. A dia.18 and dia.12.5 fracture notch
shall be provided respectively, according to the guardrail drawings.

Bolts for interconnecting guardrail components

They shall comply with the respective French standards NF E 27-113, 27-311 and
27-350 (or similar EEC or USA standards).

Weldings

Weldings shall be performed in accordance with the specifications of document 66 of
CPC, chapter 11 (or similar EEC or USA standards).

Quality of Concrete

Guardrail embedding concrete shall be class B25 or better (in case the structure concrete
is better than class 625) and shall be placed under the same conditions as for the structure.

The volume of concrete required for embedding guardrails shall be not less than
0.050cu.m. per post (see also sub-clause 10 4.3).

Corrosion Proofing

Corrosion proofing of guardrails including bolts shall be ensured by hot galvanizing
executed in workshops approved by the Service.

A minimum 500gr/sg.m. protection shall be required per single face (i.e. 70 pm) plus or
minus 50gr/sg.m., according to standards NF A 91-121, 91-122 and NF E 27-016 (or
similar EEC or USA standards). A higher degree of corrosion proofing may be provided
in the tender documents for special cases.

Depending on the galvanizing unit, particular attention shall be paid towards ensuring
free circulation of cleaning and subsequently of galvanizing bath fluids between
segments, in order also to avoid distortion. Prior to assignment of galvanizing services,
and certainly prior to executing galvanization in an industrial setup, the Contractor shall
be bound to obtain me Service's written approval. The Service shall need to satisfy himself
of the observation of requirements hereof by inspecting the galvanizing installations.

Should guardrail materials be supplied ready to install from the local and/or the
international market, the Contractor shall present to the Service adequate proof of the
manufacturer's organization. Upon the Service approval, the Contractor shall submit duly
certified invoices making proof that the respective quantities of materials were purchased
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from the manufacturer concerned by the approval granted. Such invoices shall constitute
documents which shall accompany the request for payment of this item of work.

Attention is hereby drawn to the difficulty involved in galvanizing steel with a silicon
percentage exceeding 0.04%.

10.2.3 Method of Execution of the Work

10.2.3.1.

10.2.3.1.1.

10.2.3.1.2.

10.2.3.1.3.

10.2.3.1.4.

10.2.3.1.5.

10.2.3.2.

Shop Drawings

Shop drawings of guardrails, their end sections and of any transition to the bridge
approach retaining setup shall be submitted by the Contractor to the Service for
approval not later than sixty (60) working days prior to the scheduled date of
commencement of their construction works, provided that such drawings were not
included in the technical design handed to the Contractor by the Service.

Similarly, the Contractor shall be bound to submit to the Service for approval a drawing
showing the precise locations of post embedding not later than thirty (30) working days
prior to commencing construction of the bearing slab for the structure in question,
provided again that such drawing was not included in the technic& design handed to the
Contractor by the Service.

It is pointed out that the abovementioned drawings (two sub-clauses immediately

preceding) to be prepared by the Contractor must comply to this specification and to
its relevant typical drawings referred to under the S.R.P.

The Service shall return such drawings to the Contractor together with its related
remarks, if any, not later than fifteen (15) working days following their submission.

Any corrections required thereto shall be performed by the Contractor within the
deadline fixed by the Service.

Construction and Assembly

The Contractor shall proceed with the cutting and assembly of all elements. For
the cases of horizontal curves having radii less than 100m, horizontal bars shall be
bent in a manner observing installation tolerances as herebelow provided.

Bars shall be joined together using coupling sheaves. Attention shall be made to
provide not more than one joint between two consecutive posts. Quite
exceptionally, and if difficulties are encountered in obtaining supplies of
adequately long bar segments, it is possible to permit two joints in the same panel,
one of which should be along the smaller bar. This allowance, if granted, should be
provided in the tender documents.

The guardrail elements shall be first assembled and then fixed in place and adjusted
in plan and elevation. The vertical positioning of posts shall be checked with a
tolerance of 0.5cm for their overall height.

Post embedding shall not be finalized unless previously inspected by the Service for
observance of the requirements hereof.
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10.2.3.3.

10.2.3.4.

Sheaves shall be provided at expansion joints of horizontal bars, as well as at end
sections of structures, to permit free expansion and contraction of adjoining
segments. The joint gap thus allowed shall be calculated on the basis of prevailing
temperatures during erection and of the expanding/contracting length of segment.
Such joints must be capable of assuming impact forces, if any.

Guardrail setting out tolerances, both in plan and elevation, cannot exceed one (1)
centimeter of deviation from theoretical alignment for the overall length of each
unified section, irrespectively of any unevenness on the base surface.

Post embedding concrete shall be produced, hauled and placed under the same conditions
as concrete for the main structure.

The surface of post embedding concrete shall be shaped in a manner facilitating the water
flow off the post base.

Final Treatment of Protected Surfaces

Surfaces requiring final treatment as of injuries sustained or of weldings performed at the
works site shall be properly cleaned to remove any grease, rust etc. and shalt subsequently
receive a coat of zinc rich paint in dry environment.

The thickness of such coat shall not be less than the paint thickness of adjoining surfaces.
If injured surfaces bound to receive such additional treatment exceed 20% of the overall

guardrail surface, then the final paint treatment shall extend over the whole surface, in
order to ensure homogeneity of coloring.

Tightening Anchoring Bolts

Anchoring bolts shad be tightened by torque application equal to 150 Nm for the four
frontal bolts and to 50 Nm for the two rear ones. The Contractor shall be bound to use a
suitable dynamometer equipped clamp for performing this work.

10.3. TRANSITION BETWEEN RIGID METAL STRUCTURE GUARDRAIL

TYPE "S.G.-1"" AND COMMON FLEXIBLE METAL GUARDRAIL.

10.3.1 General Directions - Description

The transition from a typical rigid metal safety guardrail type "S.G.-1" to a common
flexible metal guardrail shall be in full compliance to the relevant drawing attached
to the present specification and to shop drawings accompanying the respective
design, or, failing this, to be prepared by the Contractor.

The supply and installation of individual segments for the section of transition shall
be as follows :

a. A 4.50 m-long open section bar 85x70x3, and a 6.50m-long open section bar 100 x
100 x 4.

b. Two 1.50 m-long bar reinforcements (one each for bars of 100 x 100 and of
85 x 70).
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c. An open section end bar 100 x 100 x 4 cut in two pieces, respectively
2.75 m- and 0.75 m-long, subsequently welded to form a 15° angle, an internal
reinforcement and an assembly item.

d. Eight typical sliding items, each 4.315 rn-long and one piece of variable
length.

e. Twenty-one (21) metal spacers for bar separation (in plan).
f. A wheel guide consisting of one 5.50m-long 0125 with respectve supports.
g. An end piece for sliding item of flexible guardrail.

h.  One or two 0125 posts (depending on the specific case), welded on a 250 x 200 x 14
base plate.

i. Ten or eleven or twelve posts each consisting of one C125 and of one U100 Or C100
piece, each one 2.00m-long

e five 2.00 m. long C125 posts (one of which shall be for connecting the wheel
guide)
e four 2.00 m. long C100 or U100 posts.

j.  For sliding pieces, one special tie is required at post N°6, two special ties at posts

N°4 and N°8, and one special tie for the end sliding piece. (Drawings show posts of
the transitional section numbered in relation to the last guardrail post type "S.G.-1",
which shall be numbered as N°0, while the former posts shall be N'1, 2, 3 etc.).

k. An adjustable bar tie to be used at post N'0 of guardrail type 'S.G.-1".

I.  Seven stirrups 200mm-long and three stirrups 330mm-long, typical or expansion-
type according to the Service's instructions (see sub-clause 10.3.3.1 herebelow).

m. The complete set of bolts ensuring connection of the abovementioned items, as
specified in the drawings attached to the S.R.P. accompanying the present
specification.

10.3.2 Quality of Materials

10.3.2.1.

Quality of Steel

With the exception of sliding pieces and posts, steel items constituting the
transition section shall be steel type E24-2 in accordance with the French
Regulation NE A 35-501 (or of similar technical characteristics for materials
manufactured in compliance with EEC-member state or USA standards).

Steel shall be category I, in accordance with the specifications of clause 3.1.1,
chapter 111 of document 4 of the CPC (or of similar standards of EEC-member
states or USA).

Depending on the individual case, posts shall comply with the following French
specifications (or with similar EEC-member states or USA standards).
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Type Section Quality Characteristic
of steel dimensions as per
Regulation NF A 45-255
GS2 or GCU UAP 100 or Steel E24-1as | Regulation NF A 45-202
UPN 100 or defined in General dimensioning
C 100 Regulation specification of the
NF A 35-501 Commission of European
designs
GRC, GCU
and plate C125x62.5%x25x5 the drawing
base
10.3.2.2. Sliding elements

10.3.2.3.

10.3.2.4.

10.3.2.5.

The spacing system type A or B and the bolting of the above components must
comply with those of structures approved in France by the Decision dated 3.5.1978
or better.

If the Contractor intends to have such pieces manufactured in Albania or in another
country, he shall need to present to the Service samples manufactured by the
manufacturer he intends to use for review and approval. In this case, the Contractor
must allow adequate time so that, should such samples be rejected by the Service,
he may be in a positron to get his supplies from another source.

Bolts
With the exception of the provisions of the preceding sub-clause 10.3.2.2, bolts

shall be in accordance with the relevant regulations NF E 27-113, 27-311 and 27-
350, for class 5.8 (or with similar EEC-member state or USA standards).

Weldings

Weldings shall comply with the specifications of document 66 of the CPC, chapter
Il (or with similar EEC-member state or USA standards).

Corrosion Proofing

With the exception of items mentioned under above sub-clause 10.3.2.2, corrosion
proofing of the components of transitional sections in guardrails, including bolts,
shall be ensured by hot galvanizing executed in workshops approved by the
Service.

A minimum protection equal to 500gr/sq.m. of single face shall be required
(namely 70pm) plus or minus 50grisq.m., in compliance with regulations NF A
91121, 91-122 and NF E 27-016 (or similar EEC-member state or USA standards).
A higher degree of corrosion proofing may be specified in the tender documents
for some special cases.

Depending on the unit performing galvanization, special attention must be made to
ensure free circulation of cleaning and subsequently of galvanizing bath fluids
among treated segments, and to avoid resulting distortions. (The provisions of sub-
clause 10.2.2.5 hereabove shall apply also here).
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Attention is drawn to the difficulty involved in galvanizing steel with more than
0.04% silicon content.

10.3.3 Method of Execution of the Works

10.3.3.1.

10.3.3.2.

10.3.3.3.

Shop Drawings

The positions of the structure expansion joint and of the last "S.G.-1" type post at
the structure approach shall be shown on the technical design drawings handed
over to the Contractor by the Service. The drawings shall also show connections
involving expansion stirrups as well as typical ones.

On the basis of such drawings, the Contractor shall proceed with the preparation
of shop drawings regarding guardrail transition (from type ns.c.-1- to adjoining
flexible metal guardrail) within deadlines specified in the tender documents.
Similarly, the Contractor (in collaboration with the Supervising Service for
establishing missing data) shall prepare shop drawings for guardrail transition,
even in the case when no structure design data are provided.

Unless otherwise provided in the tender documents, the above shop drawings shall

be submitted to the Service sixty (60) working days prior to commencing safety
guardrail construction for the adjoining sections.

Post Fixing Material

The material in which posts will be embedded shall be subject to inspection and
acceptance by the Service.

Posts Installation

Posts shall be installed parallel to the sliding elements, on the traffic side of the
guardrail.

Installation tolerance in plan of their side facing sliding elements shall be plus or
minus three centimeters (+-3cm) in relation to the theoretical position.

The upper edge of sliding elements shall be between 0.65m and 0.80m above
average ground or cover level in a 0.50m-wide zone vertical to the sliding
elements. Usual height shall be 0.70m.

It is mandatory for the post driving equipment to bear a steel head. The vertical
position of the post and of the driving equipment guide must be checked prior to
beginning each post driving operation.
In case of "refusal™, and before attaining the required level, the Contractor must :
(1) cut the post to the required height following consultation with the
Service, if same post is driven at least 70cm in length,

(2 In the opposite case, he must
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10.3.3.4.

10.3.3.5.

10.3.3.6.

10.3.3.7.

— either remove the post, bore the obstacle encountered and continue
driving (the type of equipment to be used shall have to be previously
approved by the Service),

— or remove the post, proceed with excavation and backfilling with
sand, and subsequently redrive the post.

The Contractor shag be bound to replace posts bearing folds, cracks, faults, or
caved in as a result of the driving process.

Assembly of Sliding Elements

Sliding elements shall be assembled in a manner ensuring that one's end in the
direction of traffic overlaps the beginning of the subsequent element.

Sliding elements type A shall be installed with the longitudinal axis of their bolt
holes to the right-hand side of each post and

— vertical to overlapped ends in contact with spacer blocks,

— horizontal to overlapping ends exposed after completion of assembly.

Installation of sliding elements in the opposite way shall not be permitted, except
on curved sections having a radius less than 250m.

All fixing bolt heads shall be exposed on the front face of the sliding elements.
The final adjustment of all components in the transition section shall be through

loosening, supporting and tightening close of the fixing bolts, excluding any other
method.

Tightening Bolts

Bolts shall be tightened by application of a 150 Nm torque.

Bolt Inspection

Should the Service detect any errors or insufficient drawing of the fixing bolts on
the various components of the transition section, he shall call the Contractor to
make the necessary repairs and, if deemed necessary (by the Service), the
Contractor shall be required to proceed with a systematic inspection of the overall
or of part of the transition system.

Final Treatment of Corrosion Proofed Surfaces

Surfaces bound to receive final treatment as a result of injuries sustained or of site
executed weldings shall be properly cleaned to remove any grease or rust, etc. and
subsequently coated 1.4,th a zinc rich paint, in dry environment.

The thickness of such pant coat shall be not less than that of the adjoining surfaces.
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10.4.

10.4.1.

10.4.2.

10.4.3.

10.4.4.

10.5.

MEASUREMENT - PAYMENT

Unless otherwise specified in the Special Conditions of Contract and/or the price list,
the works of the present specification shall be paid for per kilogram of guardrail
weight, for work fully completed in accordance with these specifications. Such
weight shall be calculated on the basis of the design drawings and of typical
weights of individual components, bolts, etc.

Such prices and payments shall include for converted values of all supplies of
materials (including the reflectorizing elements, according to clause 33 of the
T.C.C.), labour involved, use of equipment, transportation, approach, fixing,
adjustments, corrosion proofing, final treatment, etc. Furthermore, they shall include
for charges related to patents (in case some of the materials to be used by the
Contractor are covered by same), and for any additional cost necessary for the
completion of the guardrail construction.

The present specification provides for control of the quality and of the volume of
concrete needed for embedding posts onto the structure. However, payment for such
concrete shall be as for the respective class of concrete involved in the construction
of the structure, without any differentiation between embedding and surrounding
concrete.

Similarly, this specification shall provide control for local and general anchoring
reinforcement as described under sub-clauses 10.2.1.2.a and b hereof, but payment
for such reinforcement shall be by application of price items provided for payment
of the respective reinforcement categories of the principal structure work.

DRAWINGS ATTACHED TO THIS SPECIFICATION

The present specification is accompanied by the following drawings:
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Clause 11 : PRESTRESS
11.1. DESCRIPTION

The present specification refers to the prestress of structural elements made of precast
concrete or cast-in-situ concrete, in relation to the supply, placing and tensioning of the
prestressing steel, in accordance with the prescriptions of the specific standards and the
other conditions of contract.

The works comprise also the supply and installation of the auxiliary parts which are
necessary for each particular prestressing system used, including the tendons ducts, the
anchoring devices, the protection of the tendons by grouting after tensioning etc. In
case of cast-in-situ concrete, the term 'structural element” used in the present
specification, refers to the concrete that is to be prestressed.

The present specification does not refer to the tensioning of bars having a diameter more
than 8 mm, or having an area of more than 50 mm?. Moreover, this specification does
not refer to SUSPENSION CABLES.

11.2. MATERIALS

11.2.1 Prestressing Steel

According to the present specification, the prestressing steel shall be :

— High-tensile steel wires
— High-tensile steel wire ropes

11.2.1.1. High-Tensile Steel Wires

a. General

High-tensile steel wires shall be in accordance with specification BRITISH
STANDARD SPECIFICATION 2691 "STEEL FOR PRESTRESSED
CONCRETE" and shall additionally satisfy the following requirements :

— The minimum diameter of the wires shall not be less than 5,0 mm and for
non-circular cross-sections the minimum cross-section shall not be less
than 30 mm?2.

— The wires shall be of OPEN HEARTH PROCESS or ELECTRIC
FURNACE produced steel, cold worked either by drawing or by re-rolling.
Electrically welded splices shall not be permitted.

— A thermal or therrno-mechanical after-treatment shall be applied to the
wires by tempering for internal stresses relief (STABILIZING,
THERMALIZING).

— The wires shall have a smooth or a prescribed ribbed surface, and shall be
clean, dry and without factory-induced scaling.

Note: The wires may have smooth or ribbed surfaces and circular or non-
circular sections
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C.

Tolerances shall not exceed +2,0% or -1,0% of nominal diameter (for non-circular
cross-section wires tolerances of the cross-section area shall not exceed +4,0% or
-2,0%).

. Strength properties

Strength properties of the wires shall be as follows :

— The minimum (tensile) rupture strength shall be as specified by the
Technical Design and the other conditions of contract.

— The yield point corresponding to 0,2% strain (0,2% proof stress) shall be
equal to 85% to 95% of the True Rupture (tensile) Stress (T.R.S.).

— The rupture strain (strain at failure), measured on a specimen with length
ten times its diameter (10d test specimen) shall be at least 5%.

— Decrease of cross-section at rupture: The decrease of the true cross-section
at location of rupture shall be at least 30%.

— Fatigue strength: Steel shall be able to sustain without rupture at least 2
million load cycles imposing stress equal to 55% of T.R.S. and 70% of the
characteristic I.R.S.

— Relaxation : In a relaxation test under an initial stress equal to 65% of the
characteristic T.R.S. and under normal temperature, the stress loss shall
not exceed 4% after 1.000 hours of test.

— Bend test : The number of bending operations 900 + 900 round a former
with a diameter of 10 times the wire diameter shall follow the following
rules:

— Simple wire test specimen minimum 10

— Test specimen on which a notch (0,1 mm deep,
at 600 angle, and 0,03 mm curvature angle)
has been engraved (During testing the specimen
shall be installed in a way allowing the notched
section to be tensed during the first 900 bending) approxim. 3

Particular requirements

Suitability for head shaping:

In case that the prestressing system to be employed necessitates the shaping
of heads at the wires, the suitability of the wire for head formation shall be
checked by random spot checking prior to delivery of the wires at the site.

Straight shape:

Wire freely unwinding on a level and smooth concrete floor shall keep the
shape of a practically straight line.

Ribs:

If required, the wire surface may have small ribs with height not exceeding
0.1mm. The ribs shall not affect substantially the mechanical properties of
smooth wire
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11.2.1.2.

d. Certificates and information

General characteristics about the quality of the delivered wire :

The wire manufacturer shall submit test certificates, which shall prove that
the strength requirements as per para 11.2.1.1.b are fulfilled.

Factory certificates :

Factory certificates containing the following data shall be submitted at each
delivery :

— With each coil the (tensile) rupture strength.
— With one coil for every twenty coils :

The true wire diameter

The specified yield point

The rupture strain
Bend tests

— Additional data

Beyond the general certificate and the factory certificates, the wire
manufacturer shall submit the following additional data :

Stress-strain diagram

Modulus of elasticity

The proportional limit (0.05 %oo)

Relaxation rates :

Stress loss from an initial stress equal to 0.60, 0.70 and 0.80 of the
characteristic Tensile Rupture Strength (IRS) under normal
temperature after 1,000 hours of test.

»= Results of corrosion tests.

REMARK :

The Contractor of the project shall be absolutely responsible for the provision of all
above certificates and data. In case of missing data, the Service as per its absolute
judgement, shall have the right to deny the use of the corresponding prestressing
wire in the project.

High Tensile Steel Wire Ropes

The wire ropes to be used shall not have a cross-section of less than 30 mm?
and their individual wires shall not have a diameter less than 3,0 mm.

The high tensile wire ropes shall be in accordance with specification ASTM
A 416, 1974 edition or more recent, and shall not have electrically welded
splices. The steel cross section of the wire rope shall not differ more than
0,005 sq. inches from the nominal steel section shown in table | of the above
mentioned specification ASTM 416.
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11.2.1.3.

General Requirements

General :

The wires shall be straightened, if needed, to achieve equal stress at all wires
or wire clusters or at tendons parallely located that shall have to be
simultaneously prestressed, or when it will be necessary to secure the proper
placement in the tendons ducts.

When shaping of heads at the wires is prescribed, the heads shall be shaped
by cold upsetting symmetrically to the wire axis. The heads shall have to be
able to ensure the minimum guaranteed (tensile) rupture strength of the wire.
The use of head shaping methods that cause cavities to the wires shall not be
permitted.

Protective measures during transportation and storage :

Prestressing steel shall be safeguarded from damaging, rust and other effects
of corrosion during the whole period between it is produced at the factory until
it is protected through grouting or embedded in concrete. Presence of visible
rust or other effects of corrosion constitutes reason for rejection by the Service.
Prestressing steel shall be packed in containers or other similar methods of
packing suitable for transportation to ensure protection from damaging and
corrosion during transportation and storage. Each bundle of prestressing steel
of any type shall bear a well fastened label on which will be listed the bundle
number, the length, the diameter and the tensile rupture strength. Prestressing
steel delivered on site without the above characteristics shall be rejected by the
Service. Inside the packaging of the steel shall be included an anti-corrosion
substance (against rust or other corrosion effect) or, in case the Service allows
so, it might be applied directly on the steel surface. The anti-corrosion
substance should not adversely affect the steel or the concrete or the bond
between steel and concrete. Any packing damaged by any cause shall be

immediately replaced or repaired and brought to their original status.

The transportation packing shall bear a legible notice stating that the crate (or
any other package) contains high tensile steel and also mentioning the care
that must be taken handling the crate and the type, kind and quantity of the
anticorrosion substance used, the date it was included, safety instructions and
instructions for use.

Protective measures after placement :

After placing of the prestressing steel in the structural element no electric
welding shall take place and no electric welding machines shall be grounded
through the formworks or through steel reinforcement. All pre-tensioned
reinforcement shall be cut-off without leaving protruding ends, level with the
concrete element surface, and the exposed ends of the prestressing steel
together with a concrete area of 2,5 cm around the rein-forcement shall be
painted with a thick layer of rich zinc paint after prior cleaning. Cleaning shall
be effected with wire brush or sand blast to remove fouling and residues not
solidly bonded to the steel or concrete surfaces. Paint shall be well shaken at
the time of application and shall be carefully applied at each cavity at the
prestressing tendons.
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11.2.2 Anchorages and Stress Distribution

All tendons tensioned after the concrete hardening, shall be fixed at their ends
through suitable approved anchor devices of permanent type, in accordance
with each pretensioning system requirements.

11.2.3 Tendon Ducts

Ducts of prestressing steel shall be manufactured of ferrous metal sheathing,
leak proof to grout and shall be correctly placed in shapes shown in the
drawings approved by the Service. In all ducts or anchor devices shall be
connected pipes or other suitable devices to carry out the grouting after
tensioning. Ducts shall be reliably secured in position to avoid displacements.

After placement in the formworks, the ends of the tendon ducts shall be always
covered in the most appropriate way, in order to avoid intrusion of water or
other dirt. In the case that the prestressing steel shall be inserted after concrete
is placed, the ducts shall be cleaned with air or hosed and cleaned with air,
immediately before insertion of the prestressing steel. All ducts of continuous
spans shall be provided with air vents at the locations of supports (high points
of ducts) and at additional points that eventually are shown on the drawings.
The vent pipes must have a minimum diameter of 1/2". The connections to the
ducts shall be effected through metal structural fasteners and will allow for the
possibility of grouting through the vent pipes as well as the possibility to seal
the vent pipes. The protruding ends of the vent pipes shall be cut after the
grouting is completed.

All ducts (unless otherwise prescribed in the conditions of contract) shall
consist of stiff galvanized ferrous "metal”. Connecting pieces that are placed
to connect the above stiff ducts to the anchorages need not necessarily be
galvanized. The above stiff ducts can be used in prestressed simply supported
elements as per the Contractor's judgement. The stiff ducts may be
manufactured either with electrically welded ends or by forming the ends in an
interconnected shape. Galvanizing of electrically welded ends is not
considered as necessary.

Rigid ducts should have the necessary strength so that their correct geometric
shape is maintained during concreting and they should not become distorted
when stepped upon by workmen. The connections between parts of stiff ducts
shall be correct metal junctions that shall not cause deflection point at the
joints. The connections shall be protected with waterproof tape.

11.2.4 Cement Grouting

In accordance with DIN 4227, Part 5, 1979 edition.
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11.3.

11.3.1

CONSTRUCTION REQUIREMENTS

Implementation of Prestressing

The prestressing steel shall be tensioned with hydraulic jacks in a way that it
will be ensured that the prestressing force of the tendons shall not be inferior
to the one shown on the drawings. Unless otherwise specified or shown on the
drawings, the average service load stress of the prestressing steel shall not
exceed 55% of the specified minimum (tensile) rupture strength of the
prestressing steel.

The maximum temporary tensile stress (stress at jack) of the prestressing steel
shall not exceed 70% of its specified minimum (tensile) rupture strength. The
prestressing steel shall be anchored under such stresses (initial stresses), which
will allow that at the final redistribution, the service load forces will not be
inferior to the ones shown on the drawings, but in any case the initial stresses
shall not exceed the 60% of the specified minimum (tensile) rupture strength
of the prestressing steel.

In order to define the prestressing force at the jack, every jack that shall be
used for the tendons tensioning, shall be, without fail equipped with a pressure
gauge and if possible with a dynamometer. The pressure gauge shall be
equipped with a precision pressure reading disk and each jack with its pressure
gauge shall have been properly checked and calibrated as a whole, in order to
ensure the accurate measurement of the prestressing forces.

If a dynamometer is used as well, it will be properly calibrated and equipped
with a gauge by which it will be possible to define the prestressing force of the
prestressing tendon.

It is not permitted to use the dynamometer to measure forces inferior to the
10% of its maximum capacity to measure forces. In accordance with the above,
the approved calibration charts of the hydraulic jacks, that shall be used for
the tendons prestressing may be checked by the Service before and during the
execution of the prestressing.

The method of prestressing adopted for each case of tensioning after concrete
hardening shall be such, as to continuously measure the inflicted prestressing
stress in relation to the measured extension of the prestressing steel.

A prestressing log shall always be kept for each interim phase of the
prestressing and for each prestressing tendon. In this log shall be noted the
location of the tendon, the date and time of prestressing, the jack number and
any eventual problems faced during prestressing, the pressure readings and the
force reading (when there is a dynamometer), in relation to the corresponding
readings of the steel extensions. The prestressing logs shall be signed by the
responsible engineer of the Contractor for the prestressing (however the
Contractor of the Project shall also absolutely assume the civil and penal
liability) and by the representative of the Supervising Service.

The calibration of the hydraulic jacks shall be repeated every six months, as
well as whenever the measurements of the prestressing forces and the
corresponding extensions are incompatible by more than 5%. The calibrations
shall be subject to approval.
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Eventual repairs of the pistons, replacement of sealing gaskets, or
modifications to the lengths of the hydraulic pipes shall constitute reasons to
repeat calibrations. No additional compensation shall be approved for the
initial or subsequent calibrations or for the use of the original reference scale.

In case that the tendon force measured through the prestressing force, and the
corresponding extension differ by more than 5% the tendon shall be released
and the method to determine the origin of the error shall be studied. The
Service shall be kept informed about the origin of the error and proposals for
its elimination shall be submitted, in order that the measured forces be within
permissible limits.

Prestressed tendon length eventually in surplus shall not be cut off prior review
of the diary by the Service and prior the relevant instruction is issued by the
Service. Cutting off of excessive length shall be performed as close to the
anchorage as possible, without however inflicting any damage to it. If an acety-
lene torch is used, the cut off shall be effected at least 50 mm from the
anchorage.

11.3.2 Cement Groutings

In general DIN 4227, Part 5, 1979 edition is in effect in connection with the
following

The mixing of the grout shall be effected by use of a mechanical mixer with a
horizontal retrogressive movement, with sufficient power to abruptly generate
a vortex in the mixture.

Auxiliary equipment to perform accurate measurements of the quantities of the
liquid and solid components of the mix, shall always be present on site.

Initially in the mixer shall be poured the quantity of water for the mix followed
by the cement. After at least two minutes of mixing, or as per the suppliers
instructions, the additives shall be poured in, in the proportions defined by the
grouting mix design. Mixing shall continue for at least three minutes until a
uniform mass has been formed.

Groutings shall be effected within thirty minutes of the moment of pouring the
additives, and the grout shall be continuously stirred until the time of the
grouting. For as long as no grouting takes place, the grout shall recirculate
within the pumping circuit.

The grouting shall be effected by means of a pumping equipment with positive
displacement, capable of producing at least a 1MPa pressure at the exit.
Between the pump's outlet and the inlet of the tendon's duct, a pressure gauge
shall be installed, equipped with a complete reading scale to measure up to
2MPa max.

Prior entering the pumping equipment, the grout shall pass through a filter
(sieve) of max 3 mm aperture, installed in a way allowing easy cleaning.
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Entrance of the grout into the pump shall be effected by gravity through a
funnel shaped vessel, constantly kept half-filled to avoid pumping air into the
tendon duct.

During mixing or pumping the grout temperature shall be kept between 10° and
20° Celsius.

For three days after grouting or until the grout has reached a maturity factor of
10000 C.h., the temperature of the coldest concrete member should not drop
below 5° Celsius. As maturity factor is defined the result of the multiplication
of the degrees above -10° Celsius by the grout hardening period in hours.

Whenever high ambient temperatures contribute to fast setting of the grout, the
means to keep the grout's temperature at low levels shall be provided on site,
in order to avoid formation of zones during grouting.

Whenever during or immediately after grouting frost conditions prevail, means
to

adequately protect grout from frost in the ducts shall be made available.

To minimise leakage of water from the pump, its pressure shall be maintained
close to 0,5 MPa and shall never exceed 1,4 MPa. If, due to reduced fluidity
of the grout, it is constantly required to keep the pump pressure above 1,0 MPa,
the grout shall be discarded. Its remixing shall not be allowed.

Prior to grouting, all vents at high points and anchorages shall be opened.
Grout shall be allowed to be discharged from vents at highest and intermediate
points until any water or air eventually entrapped into the duct are evacuated.
The vents shall be sealed or shut by any suitable method. The remaining
openings shall be sealed by the same method.

If during grouting the pressure exceeds the one recommended by the
specifications, then it is possible to execute the grouting through any vent,
sealed or ready for sealing, while grout flow is maintained towards one
direction.

If this procedure is followed, the vents shall be equipped with sealing valves.
In ducts where eventually the grout flow towards one direction cannot be main-
tained, then thorough washing with water shall take place.

Grouting shall continue along the whole length of the duct having a continuous
flow at the outlet, until eventual visible bursts of water or air at the outlets
stop and until velocity of flow of grout entering the duct equals the velocity of
the grout discharging. Inlet and outlet hoses shall remain sealed until setting
of the grout.

An adequate quantity of water as well as a pumping equipment shall be
provided stand-by, having the capacity to produce a 2 MPa pressure at the
outlet, for eventual need to thoroughly wash a duct partially grouted,
whenever, for any reason grouting cannot be successfully completed.
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11.3.3 Repairs and Cleaning of Concrete

After the completion of grouting and the setting of the grout, all vent hoses
shall be cut off, all anchorage cavities shall be cleaned using sand blasting and
one coat of epoxy glue shall be applied to the exposed surfaces of the
anchorages and the prestressing steel, as well as to the concrete surfaces.

The epoxy substance shall consist of two components. it shall be cured by
watering until it hardens, and it shall be specifically suitable for bonding
freshly casted with hardened concrete. A supplier's certificate shall be
submitted to the Service, by which it will be certified that the epoxy substance
proposed shall behave in a satisfactory way under the temperature conditions
foreseen to prevail during the execution of the works.

Cement mortar shall be applied at the cut off points and into the cavities of the
anchorages prior to the hardening of the epoxy glue. Such application shall not
take place at the anchorages located on horizontal surfaces of the bridge deck,
where repairs shall be effected using concrete of the same class as for the
remaining structure.

The mortar for repairs at the ducts cut off points and at the anchorage cavities,
shall consist of cement and sand to the same proportions as used in the concrete
to be repaired.

The repairs on the horizontal concrete surfaces of the deck and on concrete
surfaces (except the ones intended to receive fair faced finishes type B, C, D,
or E) shall be finished until they become level with the concrete surface
surrounding them.

Repairs to the concrete surfaces intended to receive fair faced finishes (type
B,C,D or E) shall be effected slightly in recess, in order that the repair area to
be defined by the straight lines that will surround the recess.

Grout discharged on openings shall be well scrubbed off.

11.4. MODIFICATION OF SYSTEM OF PRESTRESS BY THE CONTRACTOR

The Contractor may, if he so wishes, submit to the Service a proposal to use
an alternative system of prestress, other than the one prescribed in the
drawings, as well as the pertinent calculations, under the condition that the
proposed alternate system shall satisfy the following requirements :

(1) The system of prestress shall comply with the material specifications hereof.

(2) The net prestressing force, all losses taken into account shall not be less that the
one of the system prescribed in the drawings.

(3) The rupture strength of the tendons shall not be inferior to the one of the system
prescribed in the drawings.
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(4)

()

(6)

()

The tendons distribution shall be in general in accordance with the
distribution shown in the drawings.

The concrete stresses and the stresses of the steel elements at all cross
sections and during all stages of the construction shall not exceed the permissible
stresses stipulated in the specifications.

The Contractor shall prepare a new structural design, according to the
requirements of all elements for which the implementation of the new prestress
system is proposed.

The Contractor shall submit, for checking by the Service, complete detail
drawings, and structural calculations including the temporary and permanent losses.
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Clause 12: STEEL REINFORCEMENT

12.1.

12.2.

12.3.

12.4.

1241

12.4.2

SCOPE

The work covered by this clause consists of the provision of all installations,
labour, materials and equipment and of the performance of all works related to the
provision of steel reinforcement for concrete intended to permanent structures. The
Contractor shall provide, cut, bend and fix in place all reinforcing bars as shown
on the drawings or as instructed by the Service, and shall prepare steel
reinforcement drawings as herein defined.

MATERIALS

Steel reinforcement shall be new, clean, straight and free of rust. Unless otherwise
instructed, all reinforcement shall consist of ribbed bars meeting the requirements
of DIN 488 concerning ribbed bars class 42/50 RU or 42/50 RK and concerning
mesh of bars class 50/55 GK or 50155 PK or 50/55 RK. Bars shall be plain circular
whenever shown on drawings to be class St I. Reinforcing bars shall comply to the
above standards, or to equivalent standards and specifications in use as approved
by the Service. Steel reinforcement shall be stockpiled on supports, or shall be
safeguarded in any other way against contact with the ground.

TESTS

The Contractor shall submit to the Service two (2) certified copies of all reports
on tests performed in the manufacturer's workshops or in any other certified
laboratory, in accordance herewith. Certified copies of reports shall be submitted
to the Service prior to consignment of the materials on the works site.

WORK PERFORMANCE

Generally, the performance of the work shall be of high quality, conducted in
compliance to the recentmost and best standard methods.

Cutting and Bending

Reinforcing bars may be straightened at the factory or on the works site. Cutting
and bending shall be in accordance with an approved standard method, using
recognized mechanical means. Bending of by heating bars shall be excluded, unless
specifically authorized by the Service.

Fixing In Place

Reinforcing bars shall be fixed in place as shown on the drawings or as instructed
by the Service. During fixing, bars shall be measured along their axis, unless
otherwise specified. Free space left between parallel bars shall not be less than one
and half time (1%) the bar diameter, and anyway never less than 25mm, unless
specifically approved by the Service.

Once fixed, reinforcing bars shall be inspected for compliance to design
requirements regarding size, form, length, welding, position and quantity.
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Prior to fixing, bar surfaces, as well as surfaces of any bar supports shall be cleaned
to remove mill scale, loose rust, dirt, grease or other foreign matter deemed
unacceptable by the Service. Mill scale that can only be removed through intensive
canvas rubbing or similar process shall be unacceptable.

Once fixed, reinforcing bars shall be kept clean until embedded in concrete.
Reinforcing bars shall be fixed in place exactly as shown on the drawings or as
instructed by the Service and shall be properly fastened to avoid displacement
during placement of concrete. Special care shall be provided to avoid any
disturbance of steel reinforcement already embedded in concrete. With the purpose
of supporting steel bars, the Contractor may use chairs, metal hooks, metal spacers
or other satisfactory steel or concrete bolsters as authorized by the Service.
Supports shall be adequately resistant to maintain reinforcing bars in place
throughout concrete placement operations.

Supports shall be used in a way ensuring that no damage, fading or erosion be
caused to concrete. When necessary to avoid ugly stains on exposed concrete
surfaces, bar supports shall be concrete or stain-free metal. Minimum net cover of
main reinforcing bars to the surface of concrete or other surfaces shall comply to
the drawings or to the Service's instructions. If approved by the Service, concrete
cover of stirrups, spacers and similar secondary reinforcement may be reduced by
their own diameter.

12.4.3 Tving

Tying of steel reinforcement shall be as shown on the drawings or as instructed by
the Service, or as shown in relevant standards proposed by the Contractor and
approved by the Service. Tying of overlapping bars may be applied if bars are
either rigidly tied together, as approved by the Service, or adequately spaced to
allow embedding of the overall sections of both overlapping bars in concrete.

Frontal welding of bars in lieu of overlapping shall need to be authorized by the
Service, and then comply to the requirements of the recentmost ACI Code 318.
Furthermore, welding shall be in accordance with applicable AWS standards.
Weldings shall be subject to standardized tests, as described in Operators
Qualifications of AWS.

Low hydrogen electrodes (AWS E-7015-16) shall be used for welding reinforcing
bars. Weldings shall utilize the overall strength of the smaller bar (they shall
reinforce the strength of the smaller bar). They shall provide for adequate
overlapping enabling stress transfers onto bars through the welding connection.
Adjoining sheets of reinforcing mesh shall overlap by not less than fifteen (15)
centimeters, with their ends rigidly tied to each other by means of wire or standard
clips.

12.5. PROTECTION OF STEEL REINFORCEMENT FOR FUTURE USE

Any exposed reinforcing steel intended for future embedding in concrete shall be
protected against oxidation by covering with a thick tar-impregnated canvas, as
instructed by the Service. Steel thus protected shall be carefully cleaned prior to
embedding in concrete.
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12.6. ELABORATION OF DETAILED BENDING SCHEDULES

12.6.1 Shop Drawings to be Prepared by the Contractor

The Contractor shall prepare all shop drawings for reinforcing steel. Such drawings
shall include bar placement, bar bending, bar schedules and other drawings as
required to facilitate fabrication and fixing in place of the reinforcing bars.

Shop drawings of reinforcement shall be based on the Final Design to be elaborated
by the Contractor and approved by the Service. Such drawings are finalized on the
works site by adjustment to conditions encountered on the spot during
implementation.

12.6.2 Submission of the Contractor's Shop Drawings for Reinforcement

The Contractor shall submit to the Service for review, approval and registration all
detailed drawings and factory documents, together with transparencies of detailed
drawings for bar placement, bar bending, bar schedules etc., as performed by him
for all steel reinforcement, not less than thirty (30) calendar days prior to
placement of reinforcement, unless otherwise specified by the Service.
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Clause 13 : JETTED PILES (SMALL PILES)

13.1.

13.1.1.

13.1.2.

13.1.3.

13.1.4.
13.2.

13.3.

FIELD OF APPLICATION AND SCOPE

The present clause is to serve as a basis for the design, construction and
evaluation of the bearing capacity of non-prestressed jetted piles (piles by in-situ
grouting of concrete and composite piles), of circular or similar sections and diameters
less than 300mm. The minimum required diameter for piles constructed by in-situ
grouting of concrete is 150mm, while for composite piles it is 100mm. Piles are
constructed vertical or inclined and, as a rule, they bear axial loads. They shall transfer
their loads onto subsoil mainly through lateral friction whenever not founded on rock.

Jetted piles are applicable both for short duration works (not more than two
years) and for works of long duration.

Basic principles ruling pile foundations as described in DIN 10 54 (edition of
November 1976, chapter 5) shall generally apply,

The present specification is based on DIN 4128, edition of April 1983.

SYMBOLS

The symbol of a jetted pile (Verpressfahls) is as follows Jetted Pile DIN 4128-V

DEFINITIONS

13.3.1 A Jetted Pile (Constructed by Grouting of Concrete)

13.3.1.1.

13.3.1.2.

13.3.2

A jetted pile is a pile constructed by in-situ grouting of concrete, or a composite pile
with prefabricated components. The pile by in-situ grouting of concrete is reinforced
throughout its length with bars of steel suitable for structural works. The pile shall be
made of concrete (clause 6 hereof).

The composite pile bears all along a continuous prefabricated bearing component of
reinforced concrete or steel. The bearing component is sunk within a hole bored
through the foundation ground, or is driven by ramming into the ground with a
widened toe, i.e. like a ram sunk jetted pile. The hole may be filled with grouting
concrete prior to the sinking of the pile. The grouting material surrounds the bearing
component all along in the foundation ground. The load is distributed over the whole
pile length or part of it, depending on the achieved bond between the bearing
component and the grouting material.

Internal and External Bearing Capacity

13.3.2.1.

13.3.2.2.

The internal bearing capacity of a jetted pile is defined on the basis of the strength of
its materials of construction.

The external bearing capacity of a jetted pile shall depend on the strength of the
foundation ground supporting the pile.
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13.3.3

13.3.4

13.3.5

13.4.

13.5.

The Length of Load Distribution

The pile load is distributed over the length of the pile section transferring the pile force
onto foundation ground.

Pile Diameter

The pile diameter corresponds to the external diameter of the auger of the core sampler
tube, or of the cutter fixed at the lower end of the pile driven by percussion. For piles
constructed with external slurry circuit, it may be considered that the pile shall be by
20mm wider than the diameter of the core sampler tube.

Grouting. Subsequent Grouting Operations

By grouting is meant the operation during which the material being jetted in is under a
pressure higher than the hydrostatic pressure. The pressure is applied in-situ by
compressed air or fluid.

By the term of subsequent grouting the operation is designated during which one or
more infusions follow cement setting or hardening, after the first operation.

RECONNAISSANCE OF THE FOUNDATION GROUND

Before going ahead with pile construction, the soil consistency and the groundwater
situation shall be investigated to sufficient depth under the feet of the piles, in
compliance with the recommendations of DIN 1054 (November 1976 edition, chapter
3).

Strength properties of non-cohesive soils shall need to be determined by means of in-
situ measurements using competent devices such as the Terzaghi statical penetrometer,
vibrating penetrometers and pressiometers.

With regard to cohesive soils, the grade analysis, cohesion index Ic, uniaxial
compressive strength and shearing strength of soil formations shall have to be
determined.

With regard to rock and soft rock, the survey methods to be applied shall need to allow
drawing conclusions as to the strength of the rock mass, its permeability and water
sensitivity, in addition to determining the sequence of strata, the rock formations
constituting them and their strengths.

it shall need to be investigated whether any properties of the groundwater and of the
foundation ground are liable to cause damage to concrete and to the other pile materials,
as well as whether any other properties may be liable to influence the mechanical
properties of the supporting fluid.

SURVEY TO EXPLORE THE EXISTENCE OF OTHER WORKS

Since planning, the depth of any other works existing in the vicinity of the projected pile
construction must be investigated together with the dimensions of their foundations,
their construction methods and materials and their strength. The existence of any
horizontal loads must be particularly verified.

Furthermore, the survey shall extend to investigate whether the structural condition of
any adjoining structures may be affected by the pile construction, particularly regarding
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their sensitivity to strain and vibration. All the above shall be determinant factors
towards the selection of the pile construction method to be applied.

13.6. CONSTRUCTION OF PILES

13.6.1 Piles by In-Situ Grouting Operation

The reinforcement of piles constructed by in-situ grouting (jetted piles) shall comply to
the recommendations of DIN 1045. With regard to concrete cover of such
reinforcement, Table 13.1 hereof shall apply.

Since a minimum cover of reinforcing bars is not secured by the pile construction
method, measures shall need to be taken to avoid eccentric fixing of the reinforcement.
Same measures shall apply after extraction of the core sampling tube (i.e. by fixing
spring spacer blocks), to ensure satisfactory cover in all cases. Such spacers shall be
particularly important with regard to piles inclined by more than 15’ in order to avert
the risk of the reinforcement being sunk into fresh concrete.

13.6.2 Composite Piles

The bearing component of the composite pile must be positioned in the hole centre
throughout the pile length, by using appropriate spacer blocks.

The regulation DIN 1045 should be consulted with regard to the construction and
arrangement of reinforced concrete bearing components. Clause 6 (Concreting) hereof
shall apply in respect with concrete technology.

In the case of steel bearing components, these may be of circular section compact rod,
hollow pipe or other section. The constitution of such bearing components shall adhere
to DIN 1050. In addition to steel categories referred to under the abovementioned
regulation, use of other steel categories may be permitted, as approved by the competent
material testing commission for civil engineering works in West Germany, having a
nominal yield point up to 500 N/sq.mm. Steel bearing components shall require
corrosion proofing against rust throughout their length.

Table 13.1 hereof shall apply with regard to concrete cover of bearing components.

13.6.3 Measures against Aggressive Foundation Ground or Groundwater

In the case of the foundation ground or groundwater being aggressive to concrete in the
sense of the stipulations contained in DIN 4030 or in working sheet GW 9 of DVGW,
the requirements of Table 13.1 hereof shall have to be taken into account.
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TABLE 13.1

Minimum Thickness of Concrete Cover for Steel Reinforcement

Degree of Aggression

Allowed aggression | Concrete cover for
Row  |Aggressive to concrete as|  to steel as per Steel reinforcement

No per DIN 4030 working sheet (2), (5)
GWG of DVGW in mm.
1. Non-aggressive 30
Non-aggressive. Aggressive, slightly
However, it contains | aggressive, or
2. sulphates,  therefore it | practically non- 30 (2)

is deemed slightly | aggressive (4)
aggressive  to  steel
(per DIN 4030) -

3. Slightly aggressive 35(3)

Heavily aggressive 45 (3)

M)

)
@)

(4)

(®)

Values applicable to concrete. In the case of cement mortar, same values may be reduced by
10mm.

Cement class IV (sulphate resistant) must be used for the main pile construction.

Pile construction shall be authorized provided that a specialist's report on matters concerning
steel corrosion and concrete erosion may certify that the pile bearing capacity shall not be
affected by any time-dependent reduction of lateral frictions. Instead of increasing the
concrete cover, other protection measures may be taken, in the area lying outside the force
transition length (see DIN 1045, December 1978 edition chapter 13.3). Despite that the
reinforcement cover shall at least correspond to the values given in row 1, of table 131

Jetted piles intended to short duration operation may be permitted to be constructed in ground
heavily aggressive to steel, if proved that the pile bearing capacity may not be affected.

In the case of jetted piles intended to short duration operation, the above values may be
reduced by 10mm intended to short duration operation, the above values may be reduced by
10mm.

13.7. GENERAL NOTES ON PILE CONSTRUCTION

13.7.1 Boring the Pile Hole

Boring, ramming (percussion) or vibration may be used for opening holes intended
to the construction of jetted piles. Boring products are removed by internal and
external flow of the borehole water.

It is not permitted to remove the soil using exclusively borehole water, without any
boring tube. A hole must be constructed throughout the length of the borehole, having
firm sides and well-designed geometrical characteristics. The hole construction
method shall be adjusted to the foundation ground.

In the area of force distribution, pile axes shall be spaced at not less than 0.80m. Such
spacing may be reduced only in the case that no damage to adjoining piles is
anticipated during construction.
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Holes inclined by more than 15° from the perpendicular shall be permitted only when
using adequately rigid boring tubes. Piles shall not be allowed to be inclined by more
than 80° from the perpendicular.

When boring tubes are relatively rigid, we may as a rule measure the inclination at
the upper tube section. Measuring of inclination is of particular importance when pile
groups are concerned.

Provided that no damage may be caused to the reinforcement or the bearing
component, tube ramming may be permitted to be effected through internal ties, by
departure from DIN 4014, Part 1.

When boring below groundwater table, overpressure of the cleaning water or bracing
of the borehole sidewalls may be used to avert entry of soil material into the hole.

The borehole must be finally cleaned from remains of bored products.

13.7.2 Grouting

13.7.2.1. Grouting material shall be either concrete or cement mortar. In the course of
pile construction, the pressure to be applied in the region of the load
distribution shall be not less than 5 bar.

13.7.2.2. Concrete shall be prepared in compliance to DIN 1045, December 1978
edition, chapter 6.5.2, and following the respective technology described
under clause 6 (Concreting) hereof. By departure from the regulation, the
cement content of concrete shall be no less than 500 kg/cu.m. Similarly, the
characteristic strength of concrete shall be no less than 25 MPa (B25). By
departure from DIN 1045, December 1978 edition, chapter 6.5.7.1, concrete
placed with the sinking tube method, as described also in DIN 4126, Part 1
(for the time being still in draft), may be prepared in accordance with the
terms provided for concrete category Bl of DIN 1045. If grouting is performed
in ground liable to absorb the grouting material, or in fissured ground, the
cement content of concrete may be increased.

13.7.2.3. The largest aggregate size must not exceed one half of the concrete cover, or
the spacing between reinforcing bars.

13.7.2.4. With regard to piles having diameter less than 200mm, the largest aggregate
size shall not exceed 8mm. In the case of cement mortar being used, its
ingredients must comply to DIN 1045, December 1978 edition, chapter 6. By
departure from DIN 1045, Dec.'78 edition, chapter 2.1.3.1, it is permitted to
omit any concrete admixtures. The mortar compressive strength should at
least correspond to a concrete characteristic strength of 25 MPa (category
B25).

13.7.2.5. Grouting operations in the area of the force distribution shall take place
immediately after the hole preparation. Grouting shall proceed gradually
upwards beginning from the bottom of the borehole.

13.7.2.6. The grouting material shall be discharged through a metal pipe, an elastic
hose, or a tube. During hauling up of the pipe, the discharge outlet must
always be no less than 3.0m deep inside the material being jetted in.
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13.7.3

13.7.4

13.8.

13.9.

13.9.1

Supplementary Grouting Operation

The grouting of supplementary material shall be necessary when the hole is short of
being filled according to sub-clause 13.7.2.1.

The arrangement for grouting shall be symmetrically positioned in the pile section.
The supplementary grouting material, pressures and quantities to be applied shall
need to be adjusted to local conditions. The mix of the supplementary grouting must
be such as to allow filling of fissures, if any.

No supplementary grouting should be applied inside piles already loaded.

Construction Log

Construction logs must be compiled for all jetted piles in the course of their
construction. Data corresponding to each type of pile used shall be taken from the
model attached to annex A, at the end of the present clause.

QUALITY CONTROL

DIN 1045, Dec.'78 edition, chapter 7 shall be combined to clause 6 (CONCRETING)
hereof to apply with regard to the certification of the quality of construction materials.
When cement mortar is used in lieu of concrete, compressive strength shall be
ascertained by application of DIN 4227, Part 5, a departure from DIN 1045. Two sets
of cylinder test specimens (number, etc. complying to clause 6 hereof) shall be taken
at the end of each 7-day period, in addition to all other samples, with a view to
performing quality control.

BEARING CAPACITY PLANNING AND CONTROL

Control of External Bearing Capacity

According to DIN 4014, part 1, Aug.'75 edition, chapter 13.1, the pile section serving
the transfer of loads must lie within ground of sufficient bearing capacity, to a length
not less than 3m.

Within rock or semi rock, the length of pile transferring loads may be reduced, but
not to less than 0.50m.

The thickness of ground layer must be re-examined in the case of compressive piles,
combined with the likelihood of unwanted settlements being caused to the underlying
layers by the pile loads.

In the case of reinforcement of existing foundations, jetted piles may be used (by
departure from DIN 1054, Nov.'76 edition, chapter 5.2.1) for the transfer of partial
loads, if tolerances are considered for the strain performance of the foundation
components.

Permissible pile loads shall be based on trial loadings applied in accordance with the
directions of DIN 1054 and of its annex, Nov.'76 edition, chapter 5.8.

Trial loads shall be applied onto not less than two (2) piles, and not less than 3% of
the overall number of piles.

Such trial loadings shall be conducted where ground sections indicate the least
appropriate ground formation bearing in mind the pile bearing capacity, unless
similar trial loadings are conducted for each distinct ground formation.
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During the application of trial loads on piles adjacent to operational foundation pile
excavations, care shall be taken to apply suitable construction measures for excluding
the transfer of lateral friction loads onto the pile excavations. When required that the
pile loads be distributed over a limited length of the pile, suitable construction means
shall be used to exclude load application onto other areas. Under exceptional cases,
the effect of lateral friction shall need to be taken into account through the application
of calculation methods.

Should operational piles be used for trial purposes, it shall need to be proved that
such test loads may not affect unduly the piles' bearing capacity.

The values of safety factors shall not be lower than those indicated in Table 13.2
herebelow. With a view to defining the permissible pile load, we may begin with the
lowest possible value of the trial load.

TABLE 13.2: Safety Factor ""n™ for jetted Piles

Jetted Piles "n" (under various loadings
as per DIN 1054)
1 2 3

Compressive Piles 2.0 1.75 15
Traction Piles : deviation from the perpendicular

by 0° to 45° 2.0 1.75 1.5

deviation from the perpendicular by

80° 3.0 2.50 2.0

In the case of traction piles deviating from the perpendicular by between 45° and 80°, the safety
factor value shall be taken by interpolation between those given in the Table for the 0-45° and
80° angles.

REMARK:

In accordance with DIN 1054, Nov.176 edition, table 8 and with the
"Recommendations of the Commission for Bank Protection Works" EAU 1980-E26
of West Germany, in the case of traction piles and for reasons of structural sufficiency
and of geometry the values of the above safety factors shall decrease when the pile
deviation from the perpendicular increases. As opposed to this view, and always in
the case of traction piles, the present clause provides that safety factors increase with
the deviation from the perpendicular, due to a more profitable exploitation of lateral
friction. In comparison with jetted anchorings (DIN 4125, parts 1 and 2), and having
given up the principle of taking test samples, this method tries to achieve a
comparable level of safety factors.

If results of other trial loadings are available under comparable conditions,
application of these trial loads may be eliminated following the Service's approval.

In the exceptional case of the trial loadings being skipped, the marginal values of

lateral friction used in Table 13.3 may be applied. It shall not be permitted to take
into account the resistance of the pile peak as a supplement.
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13.9.2

TABLE 13.3 : Marginal Values of Lateral Friction for Jetted Piles

Compressive Traction
Ground Formation Piles Piles

MN/sq.m. MN/sa.m
Medium size to coarse gravel 0.2 0.1
Sand and grit 0.15 0.08
Cohesive soils 0.1 0.05

The permissible values of lateral friction shall result by dividing the marginal values of
lateral friction by the factors "n" of Table 13.2.

Axial displacements of pile heads up to 10mm must be envisaged for individual piles of
an overall length up to 10m under conditions of permissible loadings.

Elastic and permanent displacements are included in these values.

Internal Bearing Capacity

Dimensioning of piles constructed by in-situ grouting of concrete shall be in
accordance with DIN 1045. Prior to dimensioning composite piles other than these
(i.e. by grouting of cement mortar), the possibility of using such piles must be proved
and certified.

For concrete grouting piles, the limitation of pile fissure size must be certified
according to DIN 1045, Dec.'78 edition, chapter 17.6.2 for "very small™ fissures
envisaged.

In the case of composite piles, we may act depending on the case of using concrete
or cement mortar for corrosion proofing.

Other means may also be used for corrosion proofing, if proved to provide equal
protection with that of concrete or cement mortar in the long term and under similar
loading conditions.

13.9.3 Buckling Safety Control

If, according to DIN 18137, part 1, or according to DIN 4096, the shearing strength
of badly drained cohesive ground proves to be less than 10 KN/sg.m., a buckling
safety test must be conducted for column with no lateral support, in supplementing
DIN 1054, Nov.'76 edition, chapter 5.2.10.

13.9.4 Bending Strain

In addition to DIN 1054, Nov.'76 edition, chapter 5.3.3, the lateral compressive strain
must be taken into account, depending on the recommendations of DGEG

"Lateral compression of piles due to movement of soft cohesive soils".
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With the purpose of avoiding bending strain of individual piles caused by undue
eccentric loading, the pile layout must be designed in a manner ensuring that such
eccentric action may be considered harmless to the individual pile.

Note :

This, for example, would mean arrangement of no less than three (3) piles or of two
(2) rows of piles under a unified load

13.9.5 Safety of Stability and of Strain Performance for the Overall System

Tests must be conducted as to the stability and the strain performance of the overall
system.

The tests shall be in accordance with the directions contained in the regulation DIN
1054, part 1, Nov.'76 edition, chapters 5.2.3 and 5.3.

The regulation DIN 4125, part 1, June'72 edition, chapters 5.6 to 5.8 shall be adhered
to when jetted piles are used for anchoring purposes.

In the cases of variable compression or traction, i.e. in the cases of the piles being
subject to fluctuating dynamic loads, the conditions of trial loading must be equaled
to those of the piles' future operation status, in addition to the usual trial loading
applied for the determination of marginal loads. The number of dynamic loads
(fluctuating traction and compressive loads) applied in the course of the trial, should
suffice to enable the drawing of positive conclusions, namely that the increase of the
pile strain has gradually been reduced to zero.

In the case of traction loads increasing from zero up to a marginal value always
positive, the conduct of the above trial (requiring progressive elimination of the strain)
may be omitted when the contribution of fluctuating traction loads to the overall
service load of the pile is less than 50%.

13.10. MEASUREMENT OF SMALL PILE CONSTRUCTION WORKS

(1) The measurement for small pile construction works shall be conducted as follows,
also according to the provisions hereof

a. Egquipment Mobilization - Demobilization

It includes the installation on an appropriate location, as instructed by the
Service, of the suitable complete plant and other equipment necessary for the
construction of small piles, and the removal of same plant and equipment after
completion of the construction operations. Intermediate assemblies and
disassemblies of the plant and equipment, as may be required prior to the
completion of the works, shall not be accounted for.

The mobilization - demobilization of the plant and equipment shall be measured
apiece, for lumpsum payment.

b. Small construction (without reinforcement)

Measurement shall be in lineal meters, per small pile diameter. Actual bored
lengths shall be measured, in which concrete has been injected [and the eventually
planned precast bearing element has been installed (for the case of composite
small piles)] for the construction of small pile receiver. Small pile lengths shall be
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calculated from base level as envisaged by the design (or as modified during
construction upon approval by the Service) to the level of the natural ground, as
this shall be at the beginning of the small pile construction operations (and as
approved by the Service). No small pile construction shall be measured in excess
of the base level envisaged by the design (or of its approved amendment).

c. Small pile reinforcement

Measurement shall be made in kilograms of steel reinforcement weight being
installed on site before concrete injection, or which is included in the precast
bearing element made of concrete or steel. The weight shall be calculated from
the detailed bar bending schedules included in the approved engineering
design, or (in case of lack of such schedules), from schedules which the
contractor is obliged to prepare and submit for the Service’s approval prior to
the start of construction.

The bar bending schedules shall be conducted based on the design drawings and
shall include in full detail the dimensions, diameters/cross-sections, No of bars,
partial and total steel bar lengths and weights per I.m. and cross-section
according to the official weight schedules of the German Regulations (DIN 488
if steel bars for reinforced concrete are concerned, DIN 1025 if molded steel St
37 of standard | cross-section etc.). The schedules shall be signed by the
Contractor and the Service, following reinforcement delivery which shall be
checked during installation in the project site.

The above approved schedules of the installed reinforcement together with their
weights constitute the reinforcement measurement which shall accompany the
delivery protocols of obscured works.

During measurement, the weight of the additional elements used to ensure the
installation and holding of the reinforcement in the planned position within the
small pile course shall not be considered.

(2) Works measured as abovementioned shall be considered to comprise the whole
spectrum of works related to small pile construction. Small piles of the same
diameter shall be measured under the same item, irrespectively of differences in
the nature of ground encountered during boring, their location, depth, inclination
(as specified in pare 13.7.1 here of), ground- or artesian water, and irrespectively
of difficulties in securing access to the site, in boring, driving in, extracting,
concreting, pumping, etc.

Depending on encountered type of soil it is possible to classify small piles into two
categories (with different small pile diameters in each category)

— Small pile construction in any kind of soil with retaining of borehole side
(by means of casing and/or drilling fluid).

— Small pile construction in any kind of soil without retaining of borehole
sides (by means of casing and/or drilling fluid).

However, it might be possible that these two categories may be unified into one
according the Price List and/or the other terms of tender.

(3) Inthe case of a provision for the construction of small piles belonging to more
than one categories the item of "installation and removal of plant and equipment"
shall refer to the overall plant and equipment required for the construction of all
categories of small piles.
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13.11. PAYMENT FOR SMALL PILE CONSTRUCTION WORKS

(1) In accordance with measurements executed, small pile construction works shall be
paid for under three distinct work items, as follows :

a. Installation/Removal of Plant and Equipment

Payment shall be based on the respective lumpsum price of the price list included
in the Contractor's bid, and shall be effected by half upon completion of the plant
installation in full, and by the other half upon completion of the plant removal that
shall take place after the completion of small pile construction works.

b. Small Dile Construction (without steel reinforcement)

Payment shall be based on constructed linear meters as derived from the
measurement for the various small pile diameters and eventual classification into
categories (depending on the need or not to retain the borehole sides) as hereabove
defined under sub-clause 13.10.(b) and multiplied by the respective unit prices of
the price list included in the Contractor's bid.

c. Small pile steel reinforcement

Payment shall be based on the kilograms of reinforcing steel weight, as derived
from the measurement, as hereabove defined under sub-clause 13.10.(c) and
multiplied by the respective unit prices of the price list included in the
Contractor's bid.

(2) The abovementioned individual prices and work payments shall include for the
following :

a. Mobilization/Demobilization Plant and Equipment

i.  All costs related to transportation of the complete mechanical plant (frame)
and other small pile equipment onto the works site, irrespectively of the
number of times such transportation shall be effected (should it be required
more than once until completion of the works), and irrespectively of the
overall length of small piles to be constructed.

ii.  All costs related to removal of the complete mechanical plant and other
small pile equipment from the works site, irrespectively of the number of
times such removal shall be effected (should it be required more than once
until completion of the works), and irrespectively of the overall length of
small piles to be constructed.

iii.  The converted effect of the cost of a compilation regarding the method of
construction, and of submission of same to the Service.

b. Small Pile Construction (without steer reinforcement)

i. Small pile boring

1. The cost of lay days and of overall hiring mechanical plant related
to boring small pile holes, for the whole period such plant shall be
on the site including all kinds of delays, irrespectively of the length
of individual small piles and of the overall length of small piles to
be constructed.

2. The cost of transferring the relevant mechanical plant from one
position to another over the same pier, or from one pier to another,
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irrespectively of the number of such transfers, of the individual and
the overall small pile length, until completion of the whole work.

3. The cost of boring the required hole to measurable length,
depending on the diameter specified, in the manner described
herein, irrespectively of the nature of the ground encountered during
boring, the depth, location and inclination, ground- or artesian
water, the difficulty of providing access, of boring, etc. and with the
provision to classify in two categories depending on the need or not
to retain the borehole walls (by means of temporary protective
casing and/or boring through the use of a drilling fluid of appropriate
composition e.g. bentonite slurry).

4. The cost for the supply, transfer onto the works site, mixing, using,
loss and consumption of any quantities of drilling fluid (i.e.
bentonite suspension or other), for the case of using such method,
of suitable quality and properties for boring small pile holes and for
stabilizing the boring walls, along with taking appropriate measures
and construction of appropriate structures for storing, feeding the
hole, avoiding environmental pollution, removal and disposal of
remains or disused quantities onto sites authorized by the Police
Department or approved by the Service.

5. The cost for the supply, transfer onto the works site, driving in,
extraction and removal of suitable provisional casings for stabilizing
the boring walls (in case this method is required to be used), for any
stretch of the borehole such casing may be applied, including wear
and/or total loss due to impossibility of extracting same, or for any
other reason.

6. The cost for loading, lay days of hauling vehicles, removal of
excavation (bored) products and dumping of same onto sites
approved by the Service within the area of the works site, or haulage
to any distance from such site onto areas authorized by the Police
Department and approved by the Service, including the cost of
depositing same on such areas.

7. The cost for compiling the construction protocol for each small pile,
in accordance with relevant stipulations herein described.

8. The cost for any pumping that may be required, and for dealing with
surface, ground or artesian waters.

9. All costs related to restoration of utility networks and/or of
adjoining structures that may be damaged as a result of small pile
construction works.

Concreting Small Piles

1. The cost for hiring and for lay days of mechanical equipment related
with small pile concreting operations, throughout the duration such
equipment shall be on the works site including all kinds of delays,
irrespectively of individual and of overall length of small piles to be
constructed therewith.

2. The cost for transferring such equipment from one position to
another within bounds of the same pier, or from one pier to another,
irrespectively of the number of transfers, and of individual and
overall small pile length until completion of the works.

3. The cost of preparing the necessary setup, working floors, etc.,
required for the small pile concreting operations, as well as the
installation / driving of the precast bearing element made of
reinforced concrete or steel, regarding the construction of composite
piles.

4. The supply of all required materials (aggregates, water, cement,
admixtures) and the production of the required quantity of concrete
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(3)

(4)

C.

(injected concrete), meeting specified requirements, all kinds of
handling and transportation to the position of placement and
injecting concrete for the construction of the small pile trunk, in
compliance with the method herein specified, its subsequent curing,
etc., as described in the present clause or under clause 6 hereof
regarding concreting, including the expense for lay days and
occupation of the suitable mechanical equipment for injecting the
concrete.

5. The supply to the job site of the precast bearing element made of
reinforced concrete (without the value of steel reinforcement being
paid for separately) for the composite piles.

6. The expense for the supply, production and injection of the required
complementary concrete which is necessary in cases where the
small pile hole has not been completely filled with injected material,
according to the present specification, including the expense for lay
days and occupation of the suitable mechanical equipment for
injecting the material.

Small pile steel reinforcement

The expense for the supply, loading - unloading, idle time from truck lay
days, transportation to the job site from any distance of the steel
reinforcement planned to be installed in the small piles, on site during small
pile construction or during the fabrication of the precast bearing elements
made of precast concrete if it concerns construction of composite piles, as
well as the expense of temporary storage of steel reinforcement in a suitable
place protected against weather conditions, until the reinforcement use in
the project.

c2. The expense of cleaning the reinforcing bars from detrimental and
undesirable substances (such as rust, greasy substances etc.), arrangement
of the eventually planned from the approved design reinforcing grid made
of steel rods of suitable cross-section, reinforcement installation (bars or
grid) within the small pile hole, fixing and holding the reinforcement into
its proper position during material injection, including the expense of supply
and installation of elements (metal or plastic) at appropriate locations to
ensure holding the reinforcement at the desirable location.

The above prices and payments include for all mechanical means, tools, materials,
instruments, controls and trial loadings the number of which is specified in para 13.9.1
hereof, the construction (material and workmanship) of the trial small piles the number
of which is specified in para 13.9,1 hereof and according to the methods described
hereinabove, for all professional and skilled / unskilled personnel to be required for the
completion of the work, together with any other cost relevant to the execution of an
impeccable work, although may be not explicitly herein specified.

The above prices and payments do not include (unless otherwise specified in the
tender documents) for the following works :

a.

b.

The execution of additional trial loadings on non-operational or operational
small piles beyond those specified in para 13.9.1 hereof.

Any additional costs required for dealing with aggressive groundwater, possibly
entailing the need for using cement type IV.
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ANNEX “A” TO CLAUSE 13 OF THIS T.C.C.

TABLE OF CONTENTS OF CONTRUCTION LOG FOR JETTED PILES

GENERAL PROJECT DATA

1.1
1.2
1.3
14
1.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14
1.15
1.16

Contracting company

Job site

Pile drawing N" ..............

Pile reinforcement drawing N° ................
Drawing of pile placement

Description of the pile construction method
License N° ..............

Drilling equipment (auger, ram)

Boring tube (external and internal diameter)
External diameter of auger (or of pile foot)

Stay

Borehole cleaning (compressed air/water/slurry/external/internal)

Discharge of the grouting fluid (through elastic hose, metal pipe, boring tubes)

Grouting pump

Grouting through air/fluid

Category of strength of the concrete/cement mortar

1.17 Mix analysis

1.17.1 Cement : type, strength category, weight ratio per unit of volume

1.17.2 Aggregates : largest grain size, weight ratio per unit of volume

1.17.3 Admixtures : (concrete admixtures) type, ratio to cement in weight

1.17.4 Additives : (concrete additives) : type, weight ratio per unit of volume

1.17.5 Water/cement ratio (coefficient WIC)

1.17.6 Result of compliance test

1.18 Jointing of reinforcing bars : (overtopping/welding) or jointing of bearing component :

muffs, clamps.
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2. INDIVIDUAL PILE DATA

2.1 General
2.1.1 PileN°® i,
2.1.2 Pile diameter
2.1.3 Inclination to the perpendicular
2.1.4 Elevation of the pile head in relation to the borehole ground level. Works site
datum
2.1.5 Pile length
2.1.6 Pile hole
2.1.7 Pile section of load distribution

2.2 Sequence of ground formations as per DIN 4014, part 1, Aug:75 edition, annex, or
Boring ram log as per DIN 4026, Aug.'75 edition, annex.

2.3 Pile reinforcement (or bearing component)
2.3.1 Length of reinforcement (or length of bearing component)
2.3.2 Position of reinforcement (or of the bearing component) in relation to the drilling
level and the absolute site level or datum.
2.3.3 Joints of reinforcing bars

2.4 Grouting, supplementary grouting
2.4.1 Measurement of grouting pressure applied along the pile section of load
distribution (grouting pressure at pump outlet)
2.4.2 Grouting quantity pumped through each valve
2.4.3 Total volume of grouting material jetted in

2.5 Pile construction periods
2.5.1 Boring time (or period of ram use)
2.5.2 Reinforcement (or fixing of the bearing component)
2.5.3 Grouting
2.5.4 Supplementary grouting

2.6 Remarks/specific issues

2.7 Signatures
2.7.1 Chief drill operator
2.7.2 Site agent
2.7.3 Service's representative

2.8 Date
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ANNEX “B” TO CLAUSE 13 OF THE T.C.C.

RELEVANT REGULATIONS AND OTHER INFORMATION

DIN 1045 Plain and reinforced concrete / Dimensioning and construction

DIN 1050 Steel in civil engineering works / Calculations and structural layout

DIN 1054 Foundation ground - Permissible loads

DIN 1080 Part 1 :

DIN 4014 Part 1 :

Definitions - Symbols and units in civil engineering works - Basic
principles

Ordinary bored piles (construction, dimensioning, and permissible
loads)

DIN 4026 Ram driven piles (construction, dimensioning and permissible loads)

DIN 4030 Testing water/soils/gases aggressive to concrete

DIN 4096 Foundation ground. Blade test (instrument dimensions, working method, evaluation)

DIN 4125 Part 1:
DIN 4125 Part 2 :
DIN 4126 Part 1:
DIN 4227 Part 5 :
DIN 18137 Part 1 :

(Preliminary
Regulations)

Soil and rock anchors. Provisional anchors in loose rock
(dimensioning, construction and testing)

Soil and rock anchors. Permanent anchors by grouting. (Permanent
anchors) in loose rock (dimensioning, construction, testing)

Reinforced concrete retaining walls and reinforced concrete retaining
walls cast in-situ under continuous concreting operation (construction and execution)

Prestressed concrete. Grouting of cement mortar
Foundation ground : Testing soil samples.

Determination of shearing strength
Definitions and basic conditions for conducting trial tests.

EAU (1980) Recommendations by the working commission "Bank protection” of the
company DGEG (1981), 6th edition. Ernst & Sohn Publishers.

DVGW-(working sheet GW9)
Note on the evaluation of corrosion risks of iron and steel in the ground. ZFGW Publishers,
Frankfurt am Main

Recommendations by AK5 of the company DGEG "Strain of piles under lateral
compression due to movement of soft cohesive soils", Geotechnik 1978, page 100 ff.
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Clause 14 : QUARRIES - BORROW PITS - DUMPING AREAS
141. QUARRIES

14.1.1 General

14.1.1.1.

14.1.1.2.

14.1.1.3.

14.1.1.4.

14.1.1.5.

14.1.1.6.

14.1.1.7.

It is pointed out, that with regard to financial charges and limitations related
to installation operation and environmental protection, the following shall
apply in this contract : Law .......

This clause is applicable to common quarries and/or mines of aggregates (for
the preparation of concrete, other technical constructions, road pavements,
common asphaltic works, etc.),as well as quarries and/or mines of skid-
resistant aggregate materials for the construction of special skid-resistant
wearing courses (bituminous or concrete).

Aggregates may be supplied from :

a. Existing quarrying enterprises

b. "New Quarries" that will be installed and run by the Contractor
(on new sites or on sites of old quarries that are out of
operation).

In the case of aggregates supplied from existing quarrying enterprises, the
Service shall not interfere with the Contractor's choice, other than the quality
control requirements of materials (which must comply absolutely with the
requirements of the specific contract) and the environmental protection
requirements regarding the existing installation.

In the case of aggregates supplied from "new quarries” that will be installed
and operated by the Contractor (in accordance with subparagraph 14.1.1.3.b
above) the following paragraph 14.1.2 shall apply in this contract, which
refers indicatively and not by way of limitation, to the legislation in force,
regarding selection of the location of suitable material and issue of operation
permit for the new quarry.

It is noted that the term "new quarries” in this specification refers to new
quarry sites as well as restarting operation of old quarries that are now out of
operation, in accordance with paragraph 1 of clause 9 of the J.M.D.
69269/5387/24-10-90.

In all cases the Contractor's offer includes all costs of constructing and
maintaining the roads that may be required for access and transportation of
materials drawn from any source, and the cost of any additional
transportation, or unfavorable land renting conditions, purchase of rock
outcrops or quarries, uncovering, exploitation, and output of such quarries,
etc.
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14.1.1.8.

14.1.1.9.

14.1.1.10.

14.1.1.11.

14.1.1.12.

Furthermore the Contractor's offer includes any costs related to the
development of the available site (according to the needs of the Contractor
and under the limitations of the Approval Decision of Environmental
Conditions, the existing legislation, and the Competent Authorities), the
connection works to existing roads, the protection, the necessary transfer, the
restoration of public utility networks and installations, any consequential
damages to adjacent buildings, cultivations, adjacent areas etc.

Operation permit for new quarries will be granted only for the requirements
of the project, and after completion of the works the Contractor shall cease
all quarrying activities, he shall take all the necessary measures and execute
the related works as provided by the legislation in force (Law ..... ) for the
purpose of restoring the environment. Similar actions shall be carried out in
the area of the worksite installations.

Any operation permit issued by the Service, for new quarry and site
installations, shall be for EXCLUSIVE USE FOR THE CONSTRUCTION
WORKS OF THE PROJECT of the specific contract. The use of the
installations, or the drawing of aggregates etc. for other projects or the
execution of other works shall be prohibited.

In case this prohibition is not respected, the Service has the right, according
to L.1650/86, to impose fines on the Contractor based on evaluation of the
environmental damage caused, the use of Public materials for private
purposes, and/or other reasons, or even to order the immediate interruption of
operations of the quarry, or any other installations, the Contractor being
automatically responsible to restore the quarry environment, according to the
E.1.S. for the section he has exploited. In this case the Service assumes no
responsibility for any financial consequences or delays that the Contractor
may suffer, who shall be considered to be solely responsible, due to the
violation on his part of the restrictions hereby defined.

In the case where the Contractor intends to install and operate a new quarry,
for the period of time until the new quarry starts to operate and if the
programme of works provides for operations that require the use of
aggregates, then the Contractor is obliged to purchase the aggregates from
existing quarrying enterprises.

The Contractor shall be solely responsible for the good quality of the rock
quarried and the processing that it will undergo, in order that it obtains the
characteristics required by the technical specifications and the other terms of
the contract; for the quantities that may be drawn (provided that the good
operation of the installations is ensured in compliance with this specification
and with the conditions of the operation permit issued to him in accordance
with the provisions in force).

In accordance with all the above, and during the preparation of his offer for
participating in the tender, the Contractor must inspect the sites he intends to
use for quarrying of rock and for his worksite installations, and to conduct all
surveys he deems necessary (even borings) in order to document UNDER HIS
OWN RESPONSIBILITY, the suitability of the quality of the rock, the
adequacy of deposits, the possibility of installing the required facilities, the
possibility of arranging the site in compliance with environmental
requirements and the requirements of successful economic exploitation, etc.
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14.1.1.13.

14.1.1.14.

He shall furthermore have ensured alternative locations for site installations
or for the supply of aggregates, in the case of reversal of facts for any reason
whatsoever in relation to initial estimates regarding the possibility of
installing and of successfully operating a quarry with full observance of the
restrictions and obligations imposed by this specification, the other terms of
the contract, the legislation in force, etc.

If in the course of the preliminary investigation, conducted by the Contractor,
prior to the formulation of his proposal, or even during the execution of the
works, the quarry site or any other installation or operation or stockpiling
area etc. is proved to be inadequate or unsuitable, or to have become
unsuitable, the Contractor shall be bound to locate, at his own care and
expense, a new site appropriate for the installation of the facilities required
by him, or for the transfer of the installations erected and/or operated by him,
in order to comply with the following requirements.

a. The execution of all works must comply with the
specifications.

b. The time-limits fixed are considered not to be affected by any
problems arising from the above situation.

c. The unit prices and/or the lumpsum price are not to be affected
by such situation, even in the case where the Contractor has to
install a quarry and/or other installations on such locations that
render work more difficult, or prolong transportation trips, or
even if he has to purchase aggregates from the open market
and from any distance.

If the contract provides for a Quality Control Firm, then all the quarries must
be approved by the Firm.

All tests and controls shall be carried out either by the Quality Control Firm,
or in the presence of its representative.

All submissions to the Supervision shall be accompanied by test certificate(s)
of the Quality Control Firm, with reference to the suitability and the required
quantity.

14.1.2 Operation of “new quarry”

14.1.2.1.

14.1.2.2.

14.1.2.3.

Regarding the location of suitable materials and the issue of a permit for “new
quarry"”, indicatively but not by way of limitation, the following stipulations
of the legislation in force, shall apply :

The Environmental Impact Study that will be submitted by the Contractor
must also include the laboratory test results of an investigation programme
that he must have conducted in compliance with the provisions of the D.I.S.
and/or the other special conditions of contract.

The results of the relative investigations and laboratory tests are considered
necessary for the Service to determine (besides other consequences and views
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regarding the operation of the quarry) the suitability of the materials to
comply to the specified requirements of execution of the project works.

14.1.3 Quarry selection methods by the Contractor

14.1.3.1. The tender conditions of all contracts shall specify the quarry selection

14.1.3.2.

14.1.3.3.

method by the Contractor, which may be one of the following two :

a.  Free selection of quarry method.

b.  Selection of quarry, following preselection by the Service.
These two methods are analyzed in the following paragraphs 14.1.3.2 and
14.1.3.3.
Should the tender conditions make no special reference to the selection of
quarry method to be applied for the contract, then the free selection of Quarry

method shall be applicable, according to case (ay above of this paragraph.

Free selection of quarry method

In application of this method the Service shall NOT hand over to the
Contractor any quarry or mine for obtaining the required aggregates for the
execution of the project.

The Contractor therefore, shall obtain all the necessary suitable aggregates
from existing quarrying enterprises or by installing and operating a "new
quarry”, or quarries, under the provisions and restrictions of the legislation
in force (according to paragraph 14.1.2 above.)

According to this method the Owner of the project shall NOT undertake any
obligation to expropriate land areas suitable for the production of materials
to be used by the Contractor.

The Contractor therefore, in the case of new quarry, shall have to locate and
use suitable sources of aggregate materials either by renting or by purchasing
the suitable sites

It is assumed therefore, as contractual term, that the Contractor's bid price
and/or lumpsum price, includes all the required additional expenses for any
reason whatsoever, for the supply of the necessary aggregates from private
sources or for renting or purchasing land areas for their production, or even
any surcharges that may be required due to the simultaneous exploitation of
certain sources (with other previous or following contracts, including the
related surcharges required for the timely and workmanlike execution of the
work), having taken into account all the commitments and restrictions
imposed by the environmental protection.

Quarry Selection following preselection by the Service

(1) According to this method, all the provisions of the above paragraph 14.1.3.2
are also applicable, but in the case of new quarry the Service shall have
conducted an indicative preliminary investigation at some sites, that are in
principle considered as satisfying the requirements of this specification.
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Such sites are designated as PRESELECTED SITES FOR NEW QUARRIES
(P.S.N.Q.) and shall be explicitely mentioned in the tender conditions.

(2) It is however pointed out that the Service SHALL NOT ASSUME ANY
RESPOSI1BILITY for the suitability of rock deposits in the P.S.N.Q., the
agreement of the competent authorities with regard to the suitability for
granting operation permit, the compliance with this specification, the
transversal slopes, the necessary layout arrangements, the excavation to
reveal clear rock, the connection of the quarry site and the worksite with
access road to the existing road network, the accessibility to the necessary
public utility networks, the successful location in relation to the work being
executed, the causing of disturbance and/or damage (positive or
consequential) to any adjacent properties, buildings, installations, etc.

(3) In the case of P.S.N.Q., if they are finally selected by the Contractor for
the installation and operation of a new quarry, under his sole
responsibility and provided that they may be finally accepted, in
compliance with the stipulations regarding new quarries of this
specification, the Contractor shall have to squire at his own cost the site
required for the quarry, as well as for the worksite, either by renting or by
purchasing the appropriate locations.

(4) In contrast to the free selection of quarry method, it is specified that for
this method and specifically for the P.S.N.Q. the Service may initiate
expropriation procedure on behalf of the Government, with temporary
allocation of the land to the Contractor for use during the execution of the
works. After completion of the works any expropriated land areas shall
devolve to the Government for its own use.

The costs related to such expropriation shall be borne by the Contractor, who
shall deposit in advance the necessary amount to the Service, to allow the
fulfillment of the expropriation and the taking over of the land in question.

(5) For quarries of skid-resistant aggregates, or other quarries of special-
property aggregates, the Service, following the Contractor's request, may
initiate expropriation procedure as if it were for P.S.N.Q., even though
these sites were not mentioned in the tender conditions. For these quarries
the conditions set for the P.S.N.Q. shah also be applicable.

(6) For any other sites for new quarries [except for the P.S.N.Q. and those
mentioned in the previous subparagraph (5)], the Service shall assume no
responsibility to promote any expropriation procedure.

(7) The procedure of expropriation of necessary land areas for P.S.N.Q. shall
commence after the issue of Decision of Approval of Environmental
Conditions which shall grant operation permit for a knew quarry™ in
accordance with paragraph 14.1.2 above.

(8) The Service shall assume no responsibility regarding time limitations for
completion of the expropriation procedure, however it is understood that
the Service shall assist the expedition of such procedure through the
formalities in force.

(9) If required by the programme of works, the Contractor shall be obliged to

obtain the necessary aggregate material from existing quarrying
enterprises, for the period until completion of the expropriation and
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provided that the required land area affects the operation of the quarry and
the necessary installations.

(10) In this case the Contractor's bid prices and/or lumpsum price shall include
converted, the expenses mentioned in paragraph 14.1.3.2 above, as well as
the expenses incurred for the completion of the expropriation mentioned
in the above paragraphs 14.1.3.1(4), (5) and (7).

14.1.4 Monitoring of the quality characteristics of aggregates

14.1.4.1.

14.1.4.2.

14.1.4.3.

The Contractor shall be solely responsible for the good quality and compliance of
any materials entering into any kind of works with the specifications and
the other conditions of contract [hardness, grain size grading, plasticity,
water absorption, sand equivalent, aggregate abrasion value, polishing
stone value, resistance to abrasion by Los Angeles machine etc.], as it is
understood that by
signing the contract he has assumed responsibility for the perfect construction
of the works using the best accepted materials, while any testing conducted by
the Service shall not release him from this responsibility, irrespective of the
results.

Should therefore, some sources of materials prove in the meanwhile unsuitable
for the production of accepted materials, the Contractor who has to monitor
such developments, is obliged to seek other suitable sources. The above
constitutes a contractual obligation of the Contractor and belongs to his
exclusive responsibility.

Production of aggregates for concrete, road pavements and asphaltic mixes, shall
be continuously monitored, sampled and tested for hardness, grain size grading,
plasticity and water absorption. Control test sheets shall be filled in to this effect
and material consignment protocols shall certify that the materials were tested and
found in compliance with the specification.

In the case of using site produced concrete, the quality control of the aggregates
(paragraph 6.4.3 of clause 6 of the T.C.C. etc.) shall be supplemented with the
following requirements :

(1) The overall quantity of aggregates required for concreting each
independent section of the works, or part of pier, wall, section of culvert,
etc., scheduled for concreting in one shift, shall be stockpiled prior to the
commencement of the concreting works, in the storage area at the worksites
and/or the contractor's camps (provided such locations shall be authorized
by the Service for aggregate stockpiling), if the site available is not
adequate. These aggregate materials shall be continuously visually
monitored.

(2) if pumped concrete is to be used, screening test (to test the grain
sized grading) shall be performed on not less than one out of ten
consignments, same as on all suspect consignments. In cases of non-
pumped concrete, class B15 or lower, screening tests may be
performed on one out of twenty consignments and on all suspect
ones.
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©)

(4)

(5)

All aggregate consignments shall be initially deposited separate
from the general stockpile until results of the representative
sample screening test prove satisfactory and conforming to the
grain size grading specified by the design mix and the other
conditions of contract, in which case the aggregates that were
stocked to the side shall join the general stockpile of each category
of aggregates.

Should the screening tests prove the non-compliance to the
specified grading, the Contractor is obliged to remove the
unsuitable quantity of aggregates. Supplementary samplings and
tests may be performed in order to identify and remove the whole
unsuitable quantity.

Since the above operations are liable to directly affect the rate of
progress of aggregate stockpiling, the Contractor shall make sure
of adopting in the materials supply and production programme, an
appropriate rate of aggregate deliveries to allow for adequate time
as required for testing, and he shall carry out all works related to
the haulage and stockpiling of materials, identification and
removal of unsuitable materials.

14.2. BORROW PITS

14.2.1. The provisions of the above paragraphs 14.1.1.1, 14.1.1.7, 14.1.1.8, 14.1.1.12,
14.1.1.13, shall accordingly apply also in the case of borrow pits with respect to the
quality of the borrow materials and to the costs included in the unit price and/or the
lump sum price, regarding borrow pits.

14.2.2.

(1) The Owner of the Project shall not hand over to the contactor any borrow

()

©)

pit or mine for the drawing of the required borrow materials that
must have the quality characteristics in compliance with the
specifications and the other tender conditions, for the execution of
the work. The Contractor therefore, shall make sure to locate and
use suitable borrow pits (or mines) observing also any environmental
constraints imposed from the other tender conditions, either in public
land (provided it is allowed to grant him with permit to exploit and draw
the required quantities, in accordance with the provisions in force and
the restrictions of the tender conditions), or by renting or purchasing of
suitable private land areas, or even by purchasing from existing
enterprises selling borrow materials.

Consequently the Contractor's bid price and/or lump sum price for the
works, shall include all the required additional expenses for any reason
whatsoever, for the supply of the necessary borrow materials from existing
enterprises selling such materials, or for renting or purchasing land areas for
the drawing of borrow materials, or even any surcharges that may be
required due to the similtaneous exploitation of certain sources (with other
previous or following contracts, including the related surcharges required
for the timely and workmanlike execution of the work), having taken into
account all the commitments and restrictions imposed by the environmental
protection, in accordance with the legislation in force as also specified for
the quarries in the previous paragraph 14.1 of this specification.
Furthermore the Contractor's bid price and/or lump sum price shall include
for any costs incurred for the extraction or purchase of borrow materials
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14.2.3.

14.2.4.

14.2.5.

14.2.6.

14.2.7.

14.2.7.1.

from streams and/or river beds, or other sites, to be paid to local authority
enterprises, that have the exploitation of the borrow pits, or to local
authorities, to which fiscal rights for drawing borrow materials from certain
sites have been ceded.

In general, the Owner of the Project DOES NOT assume any responsibility to expropriate
land areas suitable for use as borrow areas or mines for the drawing of materials by the
Contractor. It is however possible, following a request by the Contractor, to promote
compulsory expropriation of certain land areas to be used as borrow areas, in accordance
with the legislation in force.

Such expropriation shall be effected on behalf of the Government with provisional release
of the land to the Contractor for the duration of the construction of the works. After
completion of the Project any expropriated land areas shall return to the use of the
Government.

It is pointed out that prior to the initiation of the expropriation procedure of borrow areas
in accordance with the above, a relevant sampling and investigation must have been
carried out that proves the suitability of the material for use in the works of the contract,
according to the specifications and the other tender conditions.

Expropriation costs as per above paragraph 14.2.3 shall be borne by the Contractor, who
shall deposit in advance the necessary amount to allow the fulfillment of the expropriation
and the taking over of the land in question.

Paragraphs 14.1.3.3(7), (8) and (9), concerning expropriations, shall also apply
accordingly in the case of borrow pits and borrow materials.

It is hereby clarified that in this case the Contractor's bid prices and/or lump sum price
shall include converted, the expenses mentioned in paragraph 14.2.2, as well as the
expenses incurred for the completion of the expropriation mentioned in paragraph 14.2.4
above.

Furthermore to the above, and in combination with the other tender conditions, the terms
of the following paragraphs shall also apply.

For the borrow materials to be approved, the Contractor shall notify in writing the
Service of his intention to use the specific "sources of borrow materials” (borrow
pits). Within five (5) days from the notification samples shall be taken and suitability
tests shall be carried out. After that, and not later than twenty (20) calendar days from
the notification of the sites, the Contractor shall submit to the Service a technical
report regarding the borrow areas, which shall comprise :

(1) Topographic plans of the borrow areas with an estimate of the
quantities
that will be extracted from each site.

(2) Laboratory tests results.
(3) Evaluation report of the above results and of the proposed
construction methods, i.e. the materials compliance to the

specifications, thickness of layers, compaction equipment that will
be used, optimum moisture content and the relative PROCTOR
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14.2.7.2.

14.2.7.3.

14.2.7.4.

14.2.7.5.

14.2.7.6.

14.2.7.7.

curve, materials classification into categories (according to the
categories used in the tender conditions of the contract) etc.

(4) An excavation study of the borrow pit, when it regards borrow areas on
Public land and specially in stream beds, that will show

— Minimization of environmental disturbance and the method
of restoration.

— Ensuring of hydraulic requirements (ensuring of the necessary
section, bridgings, elimination of erosion dangers, etc.)

(5) Supplementary information regarding the necessary investigation in
borrow areas are given in chapter 4 of the D.I.S. and in other special
conditions of the contract.

It is noted that the provisions of this paragraph 14.2.7.1 are also applicable
accordingly to borrow pits that shall be indicated by the Service, whether they will
be used only for drawing borrow materials or for production of aggregates by
crushing.

The Service is obliged, within 15 calendar days from the submission of the borrow
pit technical study, to evaluate the study from the technical point of view (approve,
modify, reject) so that the above technical study becomes a part of the Environmental
Impact Study that will be prepared by the Contractor and shall be accordingly
submitted for approval.

It is further noted that the Environmental Impact Study must give full details
regarding the ownership of the area where the proposed borrow pit is located, in order
to evaluate any consequences of the (temporary) occupation of the public area, or the
land expropriation on behalf of the Government, at the Contractor's cost.

In the case of using borrow materials from existing enterprises selling borrow
materials, then the technical study that will be submitted will show that the
area, where the materials will be drawn from, is in accordance with the tender
conditions, and then the need of preparing an Environmental Impact Study shall
depend on the necessity of "up-dating or expanding existing works and
activities, when there are essential modifications in relation to their impact to
the environment".

The Decision of Approval of Environmental Conditions shall be issued within
the time limits set by Law ............

If an expropriation procedure is required, then this will be initiated
immediately after the issue of the Decision of Approval of Environmental
Conditions.

The Contractor is obliged to proceed to the following, without any separate
compensation :

— Remove any top soil surface materials or intermediate layers of
unsuitable materials. Any material suitable for restoring the
affected area shall be collected to be used during the phase of
restoration works.
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14.3.

14.3.1.

14.3.2.

—  Dump any unsuitable materials to locations approved by the
Authorities, or if permitted, use them in backfilling borrow areas.

— If technically required to make selection of borrow materials.

— Conduct extraction of borrow material arid shape the slopes and
bed of excavations in such a way that borrowing turns into
hydraulic management of the stream (if the borrow pit is a stream)
or it causes the minimum possible disturbance to the natural
environment.

— Restore the natural environment and green, if the borrowing
activities involved destruction of shrubs and trees, and to execute
any works and take any measures for restoration as provided in the
Decision of approval of Environmental Conditions, regarding the
area of the borrow pit.

All above costs shall be included converted, together with all other expenses
and costs mentioned before in this specification in the unit prices and/or the
lump sum price of the Contractor's offer.

14.2.8. The requirements of the previous paragraph 14.1.1.14 (regarding
the Quality Control Firm, if any) are also applicable to the borrow
pits.

DUMPING AREAS

The dumping of any surplus materials resulting from excavations, any
excavation materials found unsuitable for use in fills and any other waste
material of any type, which will not be used for restoring the affected areas,
shall be carried away by the Contractor at his own cost and responsibility,
in areas designated in the special terms of tender. Should the special terms
of tender not include any deposit areas, or the planned areas are not
sufficient, then the additional required areas shall be selected on the
following basis, in order of priority :

a. By the competent authority for the environment
b. By the Supervising Service of the Project

c. By the Contractor himself, following a proposal he will submit, in
accordance with the conditions of the following paragraphs 14.3.7
and 14.3.8.

Besides transportation to any distance (or to a specific distance, if there is
such provision in the special conditions of tender) and spreading of the
materials in the dumping areas, the Contractor shall, with no additional
compensation, construct the necessary infrastructure works and compact as
required to stabilize the materials, so that the resulting areas are accessible
by vehicles and suitable to be developed as recreation areas, sports grounds
or similar. The only works remaining for the final development should be
the following :
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14.3.3.

14.3.4.

14.3.5.

— Any special top surface earthworks, in combination with any structures that
may be constructed.

— Any excavation for foundations (for buildings, wags, pipes of public utility
networks, and similar works) including the related technical works and the
backfilling of the remaining materials from the volume of the excavation.

— Spreading of the surface agricultural soil and its planting.

—  Construction of road pavements (bituminous, concrete, or unpaved),
walkway pavements etc.

— Any other special constructions that are not classified as general
earthworks (and the related works of supporting them),

in order that the "restoration works" included in the terms of the approved
environmental study, are considered completed.

All the above costs are deemed to be included by conversion, in the unit
prices and/or the lump sum price of the Contractor's offer.

According to article 5 of the J.M.D. 69629/5389/90, it is hereby defined
that due to the importance that the works related to the dumping areas have
for the environment, they are considered to be classified into works and
activities of GROUP 1II, CATEGORY A of clause 4 of J.M.D.,
69269/5387/90 and it is considered necessary to conduct an
ENVIRONMENTAL IMPACT STUDY (E.I.S.), which shall satisfy the
requirements of table 2 of article 16 of the J.M.D. Furthermore, the E.I.S.
shall include a TECHNICAL STUDY with all necessary attachments
(plans, photographs, report about the hydraulic requirements by
construction of necessary culverts etc.) as well as a RESTORATION
STUDY of the dumping area, that must be approved by the Service.

It is pointed out that the Environmental Impact Study must give full details
regarding the ownership of the proposed dumping area, in order to evaluate
any consequences from the occupation of public area, or the expropriation
of private land on behalf of the Government (see also paragraph 14.3.12
below).

In the case that dumping works are considered of minor importance (due to
small volume of surplus materials, special location of the works etc.) then,
provided it is explicitly stated in the special conditions of tender (S.C.C.
etc.), the preparation of an E.l.S. may not be required for the specific
contract.

In the case that inactive quarries are going to be used as dumping areas,
for which Environmental Impact studies have been made in the
"Restoration Measures”, then the Contractor is obliged to proceed with the
dumping works in compliance with paragraph 14.3.2 above, applying the
approved terms of the "restoration measures™ according to the issued
Decision of Approval of Environmental Conditions.

In the case that dumping works are carried out in part or in whole in
inactive quarries and/or other sites for which no E.I.S. has been prepared,
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14.3.6.

14.3.7.

14.3.8.

14.3.9.

then the Contractor shall himself prepare the necessary E.l. Study(ies),
according to paragraph 14.3.3 above. The preparation of E.I. Study(ies)
belongs to the group of works for which no separate compensation is
provided for the Contractor, and therefore the latter must include converted
such costs in the unit prices and/or the lump sum price of his bid.

As soon as the contract becomes active and if the dumping areas provided
for in the special terms of tender are not sufficient to cover the project
needs and in case that the contractor cannot ensure dumping areas for the
surplus volumes at appropriate spaces of his own choice (that shall be
approved by the pertinent Authorities), then he shall submit a written
request to the Service, determining the required complementary volume for
the dumping areas and requesting the Service to propose dumping areas for
the complete volume of deposits (if no dumping areas are included in the
special terms of tender) or for the required complementary volume for
deposits.

The Service in collaboration with the competent environmental authorities,
shall prepare a table of the proposed dumping areas, of Public ownership
preferably inactive quarries that are the property of the Government, where
there will be mention of the roughly estimated quantities of materials that
may be dumped along with any environmental terms under which the
dumping works are to be performed (itinerary of trips, possibly the
gross/net load of the loading trucks, traffic restrictions during times of
common rest, covering of the load of excavated material/waste to be
dumped with special sheets etc.), stating whether there is an approved
E.1.S. and related Environmental Conditions, or whether there is no such
study, in which case, according to the previous paragraph 14.3.5, it is
necessary for the Contractor to prepare the E.I.S.

In the case that the above table with the estimated volumes of materials
that may be dumped is not adequate to cover the needs of the project, then
the Contractor shall submit on time a supplementary table of proposed
dumping areas, along with the estimated volumes of materials that may be
dumped, accompanied by the relative E.I1.S., in accordance with paragraph
14.3.3.

By priority, it is preferable that such sites are areas that belong to the
Government, but private areas may also be included, when by comparison
the costs and any environmental disturbances from the dumping operations
(i.e. to avoid occupying forest areas and other sensitive areas), are in favor
for the use of dumping sites in private areas.

The Contractor shall include in his supplementary table, the volumes of
materials that must be removed from the project (including a margin of
safety) and the volumes that may be dumped in the new proposed sites,
which must cover over and above the needs of the project, thus giving the
Service the possibility of selecting alternatively one (or some) of the
proposed sites.

The issue of the Decision of Approval of Environmental conditions shall

be made within the time limits set by Law ....... The same Decision shall
grant approval to use one or more Dumping Areas for the Project needs.
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14.3.10. In the case that the above approved areas as dumping sites, include areas
that are private, then the necessary expropriation procedure shall also be
activated for the favour of Public.

14.3.11. |If there is no explicit mention in the special terms of tender to the contrary,
then the expropriation costs for the dumping areas shall be done in favour
of the Public and all the pertinent expenses shall be borne by the

Contractor.
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Clause 15: PRECAST CEMENT PIPES

15.1.

15.2.

15.3.

15.4.

Supplementary to the S.T.S. T110 and the G.G.G. issue No 253 B/84
specification, it is defined that the following quality control shall be carried
out on precast cement pipes (reinforced or non-reinforced) that are to be used
in the construction of the works, prior to acceptance and delivery by the
Supervising Service to allow them subsequently to be used in the project :

Two percent (2%) of the total quantity of cement pipes (reinforced or non- reinforced)
of each individual diameter that are to be used, and not less than 5 specimens per
diameter, shall be taken as samples for testing at the facilities of recognized laboratories
according to the tender conditions, all at the Contractor's care and expense.

The specimens of cement pipes shall be taken in random fashion, from the Contractor's
fabrication site, or from the quantities of pipes delivered at the site (when the Contractor
is obtaining his supplies from a cement pipe factory), as described in paragraph
4.3.1.1.6.1.2.1.A.5 of the S.T.S T110. Such specimens shall be made available by the
Contractor at no cost for the carrying out of tests.

The conditions of this paragraph regarding cement pipe samples are applicable for the
cement pipes that are constructed according to the S.T.S. T110 (reinforced or non-
reinforced) as well as for the reinforced vibrated or centrifugal stormwater or sewage
cement pipes that are constructed according to the specifications.

Concrete compressive tests (paragraph 4.3.1.1.6.1.2.1.A.3and 4.3.1.1.6.1.2.2.A.2 of the
S.T.S. T 110) shall be conducted in supplement, when the cement pipes are constructed
by the Contractor at the site of the works, but shall not constitute a criterion for the
acceptance of the pipes by the Service.

The strength test of precast cement pipes in antidiametric compression load according
to the "three points loading method" shall constitute an acceptance criterion for the
cement pipes. In these tests, the strengths provided in the respective specifications of
the pipes shall be obtained [i.e. Table I of page 94 or Table Il of page 95 of the S.T.S.
T110 for non-reinforced pressure fabricated cement pipes, Tables I, I, Ill and 1V of
pages 100,101,102, and 103 of the S.T.S. T110 for reinforced pressure fabricated
cement pipes, Tables 5, 6, 7 and 8 for vibrated or centrifugal stormwater and/or sewage
cement pipes according to specification EA2a/02/44/0.1.1 dated April 4, 1984 (G.G.G.
Issue No 253 B/84)]

Non-reinforced pressure fabricated cement pipes shall be accepted in accordance with
the conditions of paragraph 4.3.1.1.6.1.2,1.A.1 of the S.T.S. T110 (testing and
retesting), according to specification A.S.T.M. C-14.

Complementary and beyond the acceptance criterion of the non-reinforced pressure
fabricated cement pipes, which is the strength against external load, the criteria of water
absorption, water permeability and hydrostatic testing shall apply, in accordance with
S.T.S. T110.
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15.5.

15.6.

15.7.

Furthermore, for non-reinforced pressure fabricated cement pipes, the acceptance
criteria of dimension tolerances as per paragraph 4.3.1.1.6.1.2.1.8 of the S.T.S. T110
(Table 111 of page 99) shall also apply.

Reinforced pressure fabricated cement pipes shall be accepted in accordance with the
conditions of paragraph 4.3.1.1.6.1.2.2..A.1 of the S.T.S. T110 (testing and retesting)
according to specification A.S.T.M. C-76 with the exception of permeability that will
be conducted according to specification DIN 4035.

Complementary and beyond the acceptance criterion of the reinforced pressure
fabricated cement pipes, which is the strength against external load, the criteria of water
absorption, water permeability (waterproofing) shall apply, in accordance with S.T.S.
T110.

Furthermore, for reinforced pressure fabricated cement pipes, the acceptance criteria of
dimension tolerances as per paragraph 4.3.1.1.6.1.2.2.8 of the S.T.S. T110 shall also

apply.

Reinforced vibrated or centrifugal stormwater and/or sewage cement pipes of the
specification EA20/02/44/0.1.1/4-4-84 (G.G.G. Issue No 253 B/84) shall be accepted
according to the conditions set out in the respective specification.

For the testing of the protection with epoxy paint of reinforced vibrated or centrifugal
sewage cement pipes, the specification of clause 64 of the T.C.C.
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Clause 16 : ACCEPTANCE OF WEIGHED MATERIALS

16.1.

16.2.

16.3.

16.4.

16.5.

If the scope of the Contract includes acceptance of materials following weighing
operation (for cast iron materials, iron item, etc.), the Contractor shall make sure of
issuing a triplicate weighing and acceptance protocol, indicating :

1. The)type of material (precoated slip-resistant chippings, cast iron products,
etc.);

The dimensions of the truck wagon;

The truck license plate numbers;

The location of supply;

The site of deposit;

The loading time;

The time and place of unloading;

The net weight; and

The truck deadweight, etc.

LoOoNoOGTAWLN

The abovementioned triplicate protocol shall be signed by the Service's competent
official/s attending the weighing operation, as well as by the Contractor or the
Contractor's representative.

Furthermore, and during unloading onto the works site, the above weighing card shall be
signed by the Service's official/s and by the Contractor or his representative.

Each truck load must necessarily be accompanied by the above mentioned weighing
card.

The abovementioned weighing cards and acceptance protocols shall need to be followed
by a detailed quantity survey and drawings showing placement of the materials (namely,
concerning cast iron items, the positions of their placement, etc.).

Such installation drawings shall need to be construction drawings as approved by the
Service.

The Service shall compile a material acceptance protocol based on the above weighing
cards, acceptance protocols, detailed quantity surveys and construction drawings.
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Clause 17 : CEMENT

17.1.

17.2.

17.3.

17.4.

17.5.

The types of cement to be used in this contract shall comply to the provisions of the Law
......... and shall be in accordance with the documented proposal of the concrete mix

With the exception of cement type 1V, any type of cement to be required for the works
in accordance with the regulations and the tender conditions shall be used without
entailing any financial surcharge or any need for extension of deadlines, etc.

Should unfavorable groundwater conditions be encountered, namely chemical
substances aggressive to concrete and requiring the use of cement type 1V, the following
shall apply :

a. For works remunerated under a lumpsum price, any need for using cement
type IV shall not entail modification of the said lumpsum price, while the
additional cost must have been included in converted form in the Contractor's
economic proposal.

b. For works remunerated on the basis of unit prices quoted and of quantities
of completed work, any requirement for using cement type 1V (to be satisfied
following a documented proposal by the Contractor and approval by the Service
) shall entail payment to the Contractor of the additional cost incurred by the
delivery of cement type IV onto the works site, to be made upon the compilation
of a Protocol for the Regulation of Unit Prices for New Works (P.R.U.P.N.W.).

c. The need for cement type IV does not constitute ground for extending the
deadline of the completion of the works.

Cement to be used shall be recently produced, delivered to the works and stored in special
metal silos. Should simultaneous use of more than one cement type and/or category be
anticipated in accordance with the schedule of execution of the works, separate
installation of distinctly labelled silos shall be provided for the various cement types. In
the case of minor quantities of cement, these may be allowed, if approved by the Service
, to be delivered to the works in paper bags bearing intact safety labels and to be stored,
until use, in storerooms providing full protection against moisture and weather
conditions.

Storerooms containing cement in paper bags shall be closed but well ventilated.
Stockpiling of bags shall be on wooden floor not less than 0.30m above the ground in
order to keep the cement safe from rain and humidity.

Similarly, forecasts must be made on time so that sufficient cement quantities be always
available at the site to secure smooth progress of the works and to avoid any shortage. It
is particularly emphasized that the Contractor shall be sole to bear any consequences
from such situations causing any delay to the works progress.
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17.6.

17.7.

17.8.

17.9.

In addition, the Contractor shall be bound to store each cement consignment separately
in a manner allowing for samplings to be made at any moment and for subsequently
identifying results with clearly defined quantities. Any batch of cement damaged from
age, or containing lumps hardened to the extent of not breaking up with a light finger
squeeze, shall be immediately removed from the works site.

The Service shall be entitled to require laboratory tests of cement for each 50 ton
consignment, according to the provisions of P.D. 244/1980, at the Contractor's care and
expense. Such tests belong to Test B category, in conformity to sub-clause 21.2 hereof.

Any unsuitable cement quantity, or quantity not complying to the above stipulations shall
be immediately removed from the works site.

The provisions of clause 6 hereof shall also apply.
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Clause 18 : EXPOSED CONCRETE SURFACES (FAIR-FACED)

18.1.

18.2.

The quantities of concrete surfaces intended to receive surface finishing Type C shall
be separately surveyed (measured) and a respective work item shall be included in the
price list concerning the Contractor's extra remuneration for achieving a high quality of
formed concrete surface finishing (Type C).

The following supplementary requirements are established or emphasized further to
those mentioned hereinbefore with respect to concrete surfaces scheduled to receive
Type C finishing (in accordance with sub-clause 6.15 and with clause 7 hereof) :

a.

Surface finishing Type C on exposed concrete surfaces shall be performed
with special attention using metal casings or special ply-wood lined forms
(Betoform type or similar) for achieving absolutely smooth surfaces free of joint
or other marks or imperfections (refer to sub-clause 7.3.2 hereof).

The most advanced relevant technology shall be applied on this matter with
an extremely reduced number of consecutive applications of the Betoform used,
with extreme attention in the preparation of the metal casings, application of
special agents to facilitate form removal, utilization of special ties in scaffolding
erection and in form assembly to ensure absolute accuracy in the work execution,
according to the drawings, etc.

In addition to the above, a great deal of attention shall be given to obtaining
the appropriate mix of the concrete (with possible use of quality improving
admixtures) and to ensuring perfect vibration combined with precise positioning
of reinforcing bars using special plastic inserts to secure firmness of the bar
positions during vibration, with the purpose of achieving absolutely smooth and
unified appearance of exposed concrete surfaces finished as per Type C.

It is emphasized that, with a view to achieving a unified color and
appearance of the exposed concrete surfaces, a detailed concrete mix design shall
need to be performed prior to commencing concreting operations. Such mix shall
be maintained constant throughout concreting, using standard sources of
aggregates and cement, etc.

It is possible to use different materials of formwork construction for
surfaces of varying structural components, such as:

i Forms of special reinforced ply-wood panels bearing plastic lining
(Betoform or similar).

ii. Metal casing not less than 1,6mme-thick, in accordance with clause 7
hereof.

No simultaneous use of class (1) and (I1) materials as above shall be permitted in
assembling forms for the construction of a unified structural element.
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18.3.

f.  The surfaces listed herebelow shall be considered to constitute parts of an integral
structural component requiring the use of unified form material (wood or metal),
application of the same form removal easing agent, standard curing of concrete
during construction (see also sub-clauses 6.18 and clause 7 hereof) and unified
other action with the purpose of achieving identical overall characteristics for the
surface finishing work (Type C) :

I. overall exposed surface of a bridge deck;

ii.  all exposed surfaces of abutments and throughout the length of adjoining
retaining walls (for their sections specified to receive Type C surface
finishing);

iii.  all exposed surfaces of piers;

iv.  the overall length of each individual wall.

g. Plastic lined ply-wood panels (Betoform or similar) must have clear edge
formation free of damage, chippings, breakings, surface cavities, discolourings
that may, in the opinion of the Service , affect the color of the concrete surface
finishing. All panels deemed unsuitable in accordance with the above shall be
disqualified from being used in formwork construction. If, notwithstanding the
above, they are still found to be used, they shall be ordered to be removed during
the formwork final inspection to be conducted prior to concreting, irrespectively
of any resulting conditions of having to replace reinforcing bars, to remove
scaffolding, delays, etc., as it is clarified that the Contractor shall be sole
responsible for the strict observance of the conditions mentioned above aiming at
achieving the required high quality of concrete surface finishing.

h.  Wherever decorative grooves are to be used on the concrete surface, they shall be
accurately fixed as required by the design and shall be made of altogether new,
smooth-planed wood battens, or of special plastic sections of precise dimensions
as provided by the design and/or in accordance with the Service 's instructions,
free of damage, etc., as mentioned in the previous sub-clause. It is important to
use suitable form easing off agents also for decorative groove battens, as
hereabove mentioned.

It is pointed out that any detected deviations in the performance of such works by the
Contractor from the specifications regarding surface finishings, tie construction
technology, formwork and other tolerances (clause 7 hereof), and other tolerances shall
incur the imposition of all penalties provided by the regulations in force, depending on
the case and at the Service's sole judgement, while the following measures may also be
taken alongwith

a. Removal of the concrete portion found not to comply with the surface
finishing work foreseen, according to the requirement of para. 6.16.1.7
etc. of clause 6 of the TCC, or

b.  Imposition of penalties up to tenfold the Service 's price for achieving the
planned finishing of formed concrete surfaces, or

c.  Obliging the Contractor to perform steel troweled cement plaster at his care
and expense, for the case that he did not perform or he has improperly
performed the planned surface finish type ns, according to clause 6 of the TCC
(para. 6.15.7.2).

Page 295 of 786



Clause 19 : ELECTROMECHANICAL INSTALLATIONS FOR OPEN AIR ROADWORKS
19.1. GENERAL

19.1.1 Scope
Electromechanical installations, for open air roadworks refer to :

a.  Roadworks (road lighting, irrigation, telecommunication). The requirements
for lighting open air roadworks are also applicable for lighting of RR station
plazas. Also the requirements for roadworks irrigation are applicable, similarly,
for railroad works as well.

b.  Toll stations

c.  Building structures related to road installations (toll stations, roadworks
exploitation and maintenance centers)

They do not include E/M installations for tunnels.

19.1.2 Specification General Terms

Miscellaneous materials, equipment, instruments, apparatuses and plant used for the project,
or incorporated in it, shall be in compliance with :

a.  "European Standards" approved by the European Electrotechnical Standards
Commission (CEN/CENELEC)

b.  Inaddition to the foregoing and for those items for which European Standards do not
exist, the "Common Technical Specifications” published in the European
Communities Official Gazette.

c.  Specifications complementary to the above.

Items not covered by the above standards shall comply with relevant approvals issued or to
be issued during the procedure of European Technical Approvals (refer also to article 1 of
the TCC).

Where in this article a specific standard is referred to hereinafter, such standard shall be
generally applicable, except for the stipulations in controversy to standards /specifications
under (a) through to (c) above, in which case the latter shall prevail.

19.2. ROAD LIGHTING

19.2.1 Steel Lighting

Provision is made for steel lighting poles, having a height of 9m, 10m, 12m, 14m and 15m.
Tapered poles of decreasing octagonal or circular section shall be used. Irrespective of the
poles structural and/or dynamic analysis requirements, the minimum steel sheet thickness
shall, in all cases, be 4mm. Longitudinal seam, if any, shall be straight, invisible, watertight,
of continuous electrical (not induction) welding applied on chamfered steel sheet, in
accordance with the regulations, excluding the use of spirally seamed sections.
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19.2.1.1.

Tapered poles not more than 12m high are allowed to be formed with one lateral joint.
Additional lateral joints may be allowed for longer poles, one for each additional 6m long
section. The diameter of the surcumscribed circle at the top of poles shall not be less than
60mm and the length of its end shall conform to the tables of EN 40-2 pare 7.

Lateral joints shall be formed by continuous, invisible, watertight, butt welding, reinforced,
where required by the calculations, by the insertion of an inner lap plate of the proper
thickness, ensuring structural continuity, overlapping both adjoining pole sections by not less
than 0.20m, welded at both ends inside the pole.

At an appropriate height from its base the pole shall have an access opening sufficiently sized
to allow the installation and connection of the pole's fuse box. The access opening dimensions
shall be selected from the table for metal openings dimensions of EN 40-2 pars 4. The
minimum opening dimensions shall be 300 mm height by 85 m width. The minimum distance
between the access bottom and the pole base shall be 60 cm. An internal reinforcement shall
be provided for restoring the pole strength in the area of this opening by the introduction of a
lap plate of the proper thickness welded all along its edge onto the pole sheet metal, unless it
can be documented by the calculations that the pole strength in that section, where there is an
opening, lies within the allowable limits. In case of using a strengthening plate, its edge shall
overlap by at least 0.20 m in the pole of ordinary section, on each side of the opening edges.

The access opening shall be covered by an appropriate door made of a plate having the same
thickness and shape with the rest of the pole, which when closed shall not extend beyond the
pole plate. Its fixing on the pole shall be done by bronze bolts flush with the plate and their
construction shall ensure robust and steady fixing on the pole.

The external and internal surfaces of the steel poles shall be protected by hot dip galvanizing
having a weight complying to the pertinent clause of the TCC (clause 31) and the other terms
of tender (SCC etc.). Alternatively, and only for the internal surface of the steel poles
protection by using an asphaltic primer will be accepted.

The lighting pole shall be fixed on a suitable base, incorporating the anchor-bolts required
for its fastening. Subsequent to fastening the pole on its base, the base surface shall receive
its final treatment, namely covering nuts with grease or vaseline, and final grouting with
cement mortar.

Steel Lighting Poles 9m or 10m-high

The lighting pole shall be supported by a 20 mm-thick steel baseplate, 400 mm x 400
mm safely welded onto it. It shall have four (4) vertical stiffening blades, 15 mm-thick
each, in the form of rectangular triangles, 90 mm-base and 200 mm-height. The
baseplate shall have a central 100 mm-dia hole for cables and earthing conductor access,
together with four (4) oval shaped 30 mm x 54 mm holes (by exception to the circular
holes presented in figure 8 of EN 40-2) for pole fixing, by means of 24 mm dia anchor
bolts.
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19.2.1.2.

19.2.1.3.

The four (4) 24 mm-dia anchor bolts shall be embedded Into the concrete base on a length
not less than 500 mm each, and shall have suitably threaded upper ends, protruding 150 mm
each above the base surface. They shall be installed on the corners of a 300 mm-side square
(bolt axial spacing), secured by means of 4Nos 30x30x3 mm angle iron sections, welded onto
the bolts' lower ends (along the four sides of the square) and in addition, 2Nos diagonal ones
welded just below the threaded upper end.

Exposed parts of the 4Nos anchoring bolts, and an additional length of 200 mm (from
the embedded part), along with the respective nuts (2Nos for each anchor bolt) and
washers, shall receive centrifugally applied hot dip galvanizing protection (as provided
for in standard NF E 27-005). average and to specification NF A 91-122] equivalent to
375gr of zinc coating per m2 of galvanized surface (53 gm).

Steel Lighting Poles 12m-high

The lighting pole shall be supported by a 20 mm-thick steel baseplate, 400 mm x 400
mm safely welded onto it. It shall have four (4) vertical stiffening blades, 15 mm-thick
each, in the form of rectangular triangles, 90 mm-base and 200 mm-height. The
baseplate shall have a central 100 mm-dia hole for cables and earthing conductor access,
together with four (4) oval shaped 33 mm x 60 mm holes (by exception to the circular
holes presented in figure 8 of EN 40-2) for pole fixing, by means of 27 mm dia anchor
bolts.

The four (4) 27 mm-dia anchor bolts shall be embedded into the concrete base on a
length not less than 800 mm each, and shall have suitably threaded upper ends,
protruding 150 mm each above the base surface. They shall be installed on the corners
of a 300 mm-side square (bolt axial spacing), secured by means of 4Nos 30x30x3 mm
angle iron sections, welded onto the bolts' lower ends (along the four sides of the square)
and in addition, 2Nos diagonal ones welded just below the threaded upper end.

Exposed parts of the 4Nos anchoring bolts, and an additional length of 100 mm (from
the embedded part), along with the respective nuts (2Nos for each anchor bolt) and
washers, shall receive centrifugally applied hot dip galvanizing protection (as provided
for in standard NF E 27-005), average coat thickness [in compliance to standard 1SO
1461-1973 (F) and to specification NF A 91-122] equivalent to 375gr of zinc coating
per m2 of galvanized surface (53 pm).

Steel Lighting Poles 14m or 15m-high

The lighting pole shall be supported by a 20 mm-thick steel baseplate, 500 mm x 500
mm safely welded onto it. It shall have four (4) vertical stiffening blades, 15 mm-thick
each, in the form of rectangular triangles, 130 mm-base and 200 mm-height. The
baseplate shall have a central 100 mm-dia hole for cables and earthing conductor access,
together with four (4) oval shaped 33 mm x 60 mm holes (by exception to the circular
holes presented in figure 8 of EN 40-2) for pole fixing, by means of 27 mm dia anchor
bolts.
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19.2.1.4.

The four (4) 27 mm-dia anchor bolts shall be embedded into the concrete base on a
length not less than 800 mm each, and shall have suitably threaded upper ends,
protruding 150 mm each above the base surface. They shall be installed on the corners
of a 400 mm-side square (bolt axial spacing), secured by means of 4Nos 30x30x3 mm
angle iron sections, welded onto the bolts' lower ends (along the four sides of the square)
and in addition, 2Nos diagonal ones welded just below the threaded upper end.

Exposed parts of the 4Nos anchoring bolts, and an additional length of 200 mm (from
the embedded part), along with the respective nuts (2Nos for each anchor bolt) and
washers, shall receive centrifugally applied hot dip galvanizing protection (as provided
for in standard NF E 27-005), average coat thickness tin compliance to standard 1SO
1461-1973 (F) and to specification NF A 91-1221 equivalent to 375gr of zinc coating
per m2 of galvanized surface (53 pm).

(1)  Alternatively, for all the pole heights described above, poles being
supported on steel plates without stiffening supporting blades may be
accepted provided that :

a. The poles are industrial products and their production industry holds a
quality assurance certificate, according to standard 1ISO 9000 (or EN 29000)
relative to the operation organization of the enterprise.

b. They are accompanied by the test certificate, according to EN 40-8
standard from an internationally recognized or State Laboratory.

(2)  The base plate thickness, the diameter and length of the anchor bolts shall
be selected based on detailed calculations, according to EN 40-6 and EN 40-
7

19.2.2 Steel Lighting Poles Foundations

Foundations for steel lighting poles (9.0 m, 12.0 m and 14.0 m high) shall be constructed on
the medians, the roadside or on sidewalks, and shall be prefabricated from reinforced
concrete, incorporating cable draw pits. Fabrication and installation details for these
foundations are provided in the Standard Road Plan (SRP).

Whenever construction difficulties are encountered, the light poles may be constructed on
sheet piling or on walls. Details for this type of construction are given in the Standard Road
Plan (SRP).

Overpass lighting poles shall be installed outside the safety barriers. To this effect, the
Contractor shall be at liberty to either apply the relevant details illustrated in the Standard
Road Plan (SRP) or, alternatively, any other method, subject to Service's approval.

19.2.3 Luminaire Brackets

Luminaire brackets shall be supplied and installed in accordance with the instructions of the
Ministry of Infrastructure which stipulates that :
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Single or twin luminaire brackets shall be fitted on lighting poles. Brackets shall be formed
from galvanized steel pipes as per DIN 2440, and shall be fastened onto the pole tops by
means of a special construction funnel, made of stainless steel, fixed with stainless bolts or
screws, of appropriate diameter, or with a reducer of appropriate dimensions.

The brackets steel pipe diameter (0), for the various horizontal projection (d) lengths, as well
as the distance between luminaire center and pole axis, shall be as follows :

- For d<=2.50 m shall be 2" dia steel pipe 3.65 mm wall
thickness

- For 2.50<d<=3.00 m shall be diasteel  pipe 4.05 mm walil
thickness

- For d>3.00 m shall be 3" diasteel pipe 4.05 mm wail

thickness, fitted with a 12 mm dia steel tie bar

The bracket base (funnel) shall be made of suitable diameter galvanized tube pipe, to ensure
safe fitting onto the pole's top section.

The bracket outer end, shall be formed as a suitably designed metal socket to hold the lighting
fixture (luminaire).

Socket length and diameter shall be suitable, to fit the proposed fixture, as appropriate.

Prior to installation, the bracket and funnel or reducer shall be protected by hot dip galvanizing
having a weight complying to the pertinent clause of the TCC (clause 31) and other terms of
tender (SCC etc.). Prior to galvanization, funnel welding onto the bracket shall be
appropriately treated. Each bracket arm shall consist of a single continuous pipe section.
Brackets constructed by jointing (welding) of more than one pipe sections shall not be
allowed.

The brackets horizontal projection shall be straight, where astheir vertical projection shall be

sloping according to the proposed luminaire requirements, and which shall range between 5
and 15 degrees.

19.2.4 Lighting Poles Fuse Boxes

Pole fuse boxes shall be in conformity with Law .......... stipulating that :

A fuse box shall be installed inside each pole for power supply to the luminaire(s). The box
shall be made of cast aluminum alloy, and shall have in its lower part a divided receptacle,
with three holes for the access of cables up to NYY 4x10 mmz2, and two holes in its upper
part for the access of cables up to NYY 4x2.5 mm2, along with respective metal glands.

The box shall contain heavy-duty terminals to ensure firm contact to the conductors.
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Terminals shall be base-fixed, and shall be suitably insulated against the box walls. Complete
fuses shall be provided, along with brass bolts for fixing onto the box walls with nuts, washers
etc., as well as for connecting earthing copper conductor and luminaire earthing wire.

The box system shall be fixed with two bolts on a suitable base inside the pole and shall close
by means of