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CONTRACT AGREEMENT

I
This CONTRACT AGREEMENT (“AGREEMENT”) is entered into this j 3 day of

MQIQR ; 2021 by and between

A)

B)

The Government of Ghana — Ministry of Roads and Highways, represented by Ghana
Highway Authority, of P. O. Box M57 Accra, Ghana, hereinafter referred to as “the
Employer”

And

QGMI Construcciones E Infraestructuras Globales 8.L.U., Calle Augustin Betancourt,
25 Planta 1, Chameri, Madrid, Spain acting through its branch duly registered in Ghana,
at House No. 22 C North Ridge Extension, Accra PMT CT 221, Cantonments,
hereinafter referred to as “the Contractor” of the other part.

WHEREAS

The Employer desires that the Works known as Design and Construct of Three (3) Bridges
in the Northern Region, Lot 1: Design and Construction of Bridge Over Black Volta at
Buipe, Span 240m, Lot 2: Design And Construction Of Bridge Over White Volta At
Yapei, Span 240m, Lot 3: Design and Construction of Bridge Over White Volta at
Daboya, Span 300m should be executed by the Contractor, and the Contractor desires to
execute and complete the aforementioned Works and the remedying of defects therein.

Now therefore, the Parties agree as follows:

1.

In this Agreement words and expressions shall have the same meanings as are
respectively assigned to them in the Conditions of Contract hereinafter referred to.

The Accepted Contract Amount for the Works is of Ninety-Six Million, Three
Hundred and Forty-Five Thousand, Five Hundred and Six United States Dollars
and Thirty-Seven Cents (US$ 96,345,506.37) equivalent Eighty-Eight Million
Euros (€ 88,000,000.00) (exch. 1€:1,1USS$) for Completion in Seven Hundred and
Thirty (730) Days

The following documents shall be deemed to form and be read and construed as part of
this Agreement. The documents forming the Conlract are to be taken as mutually
explanatory of one another. For the purpose of interpretation, the priority of the
documents shall be in accordance with the following sequence:
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a) The Contract Agreement

b) The Letter of Acceptance

¢) The Appendix to Tender and Schedules to this Agreement;

d) The Conditions of Contract for Plant and Design Build — Particular Conditions;
&) The Conditions of Contract for Plant and Design Build — General Conditions’

f) The Employer’s Requirements;
g) The Contractor’s Proposal and any amendment to the Contractor’s Proposal; and

) Any other document forming part of the Contract
i,  Minutes of Negotiation
ii.  PPA Approval

The Parties agree to be bound by and to conform with all provisions and covenants of the
Contract, including the General and Particular Conditions, as they are modified by the
Appendix to Tender attached to this Agreement as Annex 1.

In consideration of the payments to be made by the Employer to the Contractor as
hereinafter mentioned, the Contractor hereby covenants with the Employer to execute and.
complete the Works and remedy any defects therein, in conformity with the provisions of

the Contract.

The Employer hereby covenants to pay the Contractor, in consideration of the execution
and completion of the Works and the remedying of defects therein, the Contract Price and
other amounts due to the Conlract, at the times and in the manner prescribed by the
Contract,

The Contract shall come into full force and effect on the date when all of the following
conditions are fully satisfied:

a) Cabinet and Parliamentary Approvals of the Financing Agreement and the
Commercial {Confract) Agreement in accordance with Article 181 of the 1992
Constitution and Sections 55(1) and 56(1) of the Public Financial Management Act,
2016 (Act 921)

b) Approval of the loan agreement by the Parliament of Ghana.

¢} Legal Opinion issued by the Attorney-General and Minister of Justice on the validity
and legal enforceability of the Credit Facility between the Republic of Ghana and The

Bank

If the loan agreement is not achieved within one year (or such longer period as the Parties
may agree) after the date of the Contract Agreement then upon notice to the Employer,
the Contractor may discharge itself from further performance of the Contract, without
prejudice to the rights of either Party.
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IN WITNESS WHEREOF, the Parties hereto have caused this A greement to be executed on

the day and year first written above.

The Government of the Republic of Ghana

Name:HOMN.  (<KWEST AMOAICD —~
/et

we T .
Title: Hgﬁ.&?}gﬁ% I’{.qus:l“s‘gp'q };] J gj].ways

Name: /)l\.g ke 1\JU\ l’h)(

Title:

The Contractor

(J6HY CONSTRUCCIONES £ IRFRACSTRUCTURAS
/&m GLOBALE n
By: e o

Name: A&ﬁ@@o@kﬁ D VEFtens LELA
Lo JP D

Title: oSN CAL T BTRETO

{6HI CONSTRUCCIONES € INFRAESTRUCTURAS

(\ CLOBALESS, L H

oo Gemenr Qi

Name:

fie: e W Sownae 9aecte
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SECTION 2 — LETTER OF ACCEPTANCE
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The Authorised Representative

QGMI Construcciones e Infraestructuras Globales SLU
No. 22 C North Ridge Extension,

Accra, Ghana

FINANCE, DESIGN AND CONSTRUCTION OF THREE (3) BRIDGES IN THE
NORTHERN REGION

LOT 1: DESIGN AND CONSTRUCTION OF BRIDGE OVER BLACK VOLTA AT
BUIPE, APPROX. SPAN 240M

LOT 2: DESIGN AND CONSTRUCTION OF BRIDGE OVER WHITE VOLTA AT
YAPEI, SPAN 240M

LOT 3: DESIGN AND CONSTRUCTION OF BRIDGE OVER WHITE VOLTA AT
DABOYA, APPROX. SPAN 300M :

LETTER OF ACCEPTANCE

We have the pleasure to inform you that upon the approval of the Public Procurement Authority
to single source your firm for the above-mentioned Project in letter No. PPA/CEO/1 1/2802/20,
dated 4™ November, 2020 the Ghana Highway Authority Tender Commitiee at its 018/20
sitting held on Wednesday, 25% November, 2020 has awarded to your Firm the:

Finance, Design and Construction of Three (3) Bridges in the Northern Region —

Lot 1: Design and Construction of Bridge Over Black Volta at Buipe, Span 240m

Lot 2; Design and Construction of Bridge Over White Volta at Yapei, Span 240m

Lot 3: Design and Construction of Bridge Over White Volta at Daboya, Span 300m '

at the Accepted Contract Amount of Ninety-Six Million, Three Hundred and Forty-Five
Thousand, Five Hundred and Six United States Dollars and Thirty-Seven Cents (US$
96,345,506.37) equivalent Eighty-Eight Million Buros (€ §8,000,000.00) (exch. 1€:1.1718%)
for Completion in Seven Hundred and Thirty (730) Days. , o

The Contract shall come into full force and effect on the date when all the following conditions
are fully satisfied: .

a) Approval of the loan agreement by the Parliament of Ghana

b) Both Parties have signed the Contract Agreement,

If the Loan Agreement is not achieved within one year (or such longer period as the Parties
may agree) after the date of the Contract Agreement then upon notice to the Employer, the

P. O, BOX 1641, ACCRA-GHANA
Tel. 0302 -961676 £302-961620 0302 - 961641 0302 -~ 969427 0302-966302
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Confractor may discharge itself from further performance of the Contract, without prejudice to
the rights of either Party in respect of any previous breach of the Contract.

Yours faithfully,

RIS
T /

NICHOLAS D. BROWN
CHAEF EXECUTIVE ﬂjﬂ/

Ce: The Chief Director, Ministry of Roads and Highways
The Deputy Chief Executive (Dev.), GHA
The Deputy Chief Executive. (Mtce.), GHA,
The Deputy Chief Executive (Admin.), GHA,
Director of Contracts, GHA
The Director of Contracts, GHA,
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SECTION 3 ~ THE LETTER OF PROPOSAL
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O©oGMI

Ref.: QGMIESP/048/20
The Chief Executive '

Ghana Highway Authority /
Accra

Aftn: Mr. Nicholas Broyvn

DESIGN AND CONSTF{UCTiI(I OF BRIDGES OVER BLACK VOLTA AT BUIPE, OVER WHITE VOLTA AT
YAPEI AND OVER THE WHITE VOLTA AT DABOYA - TECHNICAL & COMMERCIAL PROPOSAL

Dear Sir,

Reference Is made to the letter Cont.1/NR/SF.28/vol2/88 relating to the DESIGN AND CONSTRUCTION OF
BRIDGES OVER BLACK VOLTA AT BUIPE, OVER WHITE VOLTA AT YAPEI AND OVER THE WHITE VOLTA
AT DABOYA,

As per the abovementioned letter, QGMI has taken notice the recent decision issued by tha Public Procurement
Authority dated 4" November 2020, whereby your honorable authority, Ghana Highway Authority, has been
approved to single source to QGMI Construcciones e Infrasstructuras Globales SLU for the design and
construction of Daboya, Yapsi and Bulpe bridges (“Works").

In view of the foregoing and Ghana Highway Authority’s subsequent request to QGMI to deliver the full-fledge
proposal, we kindly take this present opportunity to enclose to your attention our Technical and Commercial
proposel for the implementation of the Works on a Design and Build basis as well as the financlal term sheet by
our partner financlal Institution which has considered the relevant Spanish Export Credit Agency ~ CESCE
support as required by the Ministry of Finance.

We further highlight that the proposal hereln attached includes all references to the Contractual Documentation,
Exhiblts and Previous Agreements which QGMI has been requested fo ablde,

QGMI Construccionss e Infraestructuras Globales wishes to confirm, as per the Lefter referenced
QGMIESP/044/20 (a copy of which is attached for ease of referance), its readiness and capability of developing
the Works and structuring the financing package at utmost urgency and upon the Issuance of the relevant
mandates as required by the Minlstry of Finance considering the lump sum amount of €88,000,000 (Elghty-
eight Milllon Euros), In which aiso includes the €913,379.39 provisional sum for supervision of works by the
indicated Engineer and €316,578.40 for training of relevant staff of the Employer and/or Engineer, as requested
by your honourable Authority.

QGMI hereby manifest its profound appreclation and gratitude for belng selected as a pariner from your
honourable Authority to provids a full-fledge solution to the Works’ implementation by and look forward to your
response,

- Cl v( \/(CM s
Alexandre Coutlnho Falcal Daflal
Commercial Director Finanhce & Adm

OIC:  vcouive (Do, oM CORSTRUCLIOTESE WERNESTRUCTURSS
DI of Gontiacts, GHA. BLOBALES LY

Dir. Survey & Design, GHA

QGMI Construcciones e Infraestructuras Globales SLU
Ghana Dfﬂcg] No. 22 C North Ridge Extansion, Accra, Ghana
info-ghana@qgmic.com | +233 302747826 '
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performance or for the recovery of assets or revenues; and

ji the Issue of any process against its assets or revenues for the
enforcement of a judgment or, in an action in rem, for the arrest,
detention or sale of any of its assets and revenues.

Costs and Expenses:

The Borrower will be liable In full, and will reimburse iha Finance Parties
and the ECA promptly on demand for:

all transaction costs and expenses (including Jegal fees, environment &
social assessment consultant's, technical consultant’s and insurance
advisor's fees, plus any value added tax thereunder, business-class
travel and accommodation costs) incurred by the Finance Parties and the
ECA In connection with the preparation, negotiation, printing, execution,
perfection, enforcement and preservation of the Facility Documentation
Including any amendments thereto, the CESCE Cover and any other
document referred to in or otherwise related to any of the above, whether
or not the facility agreements or ECA Cover are signed or any drawing is
made thereunder;

all amendment costs (including legal fees plus any value added tax
thereunder) in respect of any amendment, waiver or consent, change of
currency o replacement of screen rate; and

all enforcement costs (including legal fees plus any value added tax
thereunder) in respect of the Finance Parties and the ECA enforcing and
preserving thelr rights under the Facility Documentation.

Increased Costs:

The Facility Documentation will contaln increased costs provisions

customary for these types of facilities. The Borrower shall pay the |-

Lenders the amount of any increased costs incurred by the Lenders or
any of their affiliates as a resuit of (i} the introduction of or any change in
{or in the interpretation, administration or application of) any law or
regulation applicable to them or (i) compliance with any law or regulation
made after the date of the Facilities {Including any costs attributable to
Basel lIf or its implementation).




concluded; or

c) the Borrower breaches any of the representations contained in,
or other terms of, the Facility Documentation; or

d) there would be an event of default, potentlal event of default or
mandatory prepayment event under the Facility Documentation if
either of the facllity agreements were to be signed.

Governing Law and
Arhitration

The Finance Documants, and any non-contractual obligations arising out

of or in connection with each Facility Agreement, will be governed by
English taw.

Any dispute, controversy or claim arising out of or in connection with the
Facilities or any Faciity Documentation shall be referred to and finally
resolved by arbitration In accordance with the Rules of the London Court
of International Arbltration (“LCIA™) for the time belng in force. The
number of arbitrators shall be three. Each party shall nominate an
arbitrator and the third arbitrator, who shall be the chairman of the
tribunal, shall be appointed by the LCIA Court. The seat, or legal place,
of arbitration shall be London. The language to be used In the arbitral
proceedings shall be English. Any arbiiral award made by the arbitration
tribunal shall be final and binding on the parties and without right of
appeal. Judgment upon such an award may be entered and enforced in
any court of competent jurisdiction

Market Flex (flexibifity
of terms before the
signing of foan
agreements):

Subject to the attached letter, the MLA may as it determines necessary,
after a consultation period of not more than three (3) days with the
Borrower, change the structure, terms or Interest Rate of the Facilities
indicated in this Term Sheet. This does not apply once the Facllities are
signed.

EURIBOR:

Set by reference to Reuters or, if not available, on the basis of rates
provided by agreed Reference Banks, and if any such rate Is below zero
then EURIBOR as applicable will be deemed to he zero.

Hedge Break Costs:

For making any draw-down under this Facility available to the Borrower,
the Lender may enter inio one or more derivative transactions, Such
derlvative transactions may incur Hedge Break Costs which are costs or
expenses incurred In respect of closing out or adjusting such
transactions. Such Hedge Break Costs may be thus demanded by the
Lender on the relevant portion of the loan only in the event of (1) any
acceleration and/or canceliation of the Facility or any Loan after a
drawdown notice has been given, or (2) a prepayment or early
termination of the Facility or any Loan due fo any reason, or (3) the
occurrence of a hedge disruption event.

Environmental & Social
Standards:

SCB Is a signatory to the Equator Principles requiring Us to ensure that
projects for which we provide financing and/or advisory services are
developed in a manner that is soclally responsible and reflects sound
environmental management practices. In addition, SCB have issued
numerous position statements which provide SCB with a formalised
framework to ensure that Our clients are adopting sound environmental
and social management practices,

This financing will be unhdertaken strictly in accordance with the Equator
Principles, IFC Performance Standards and our position statements, in
each case as In effect on the date of the Facility Documentation, and
CESCE's policies and requirements (as relevant),

To the extent applicable, the Facility Documentation will include
provisions relating to Environmental & Social Standards and confirmation
that the Botrower intends to adhere to the requirements of the Equator
Principles.

Waiver of Immunity:

The Borrower shall waive generally all immunity it or ils assets or
revenues may otherwise have in any jurisdiction, including Immunity in
respect of:

} the giving of any relief by way of injunction or order for specitic




. all amendment costs (including legaf fees plus any value added
tax thereunder) in respect of any amendment, waiver or consent, change
of currency or replacement of screen rate;: and

: alt enforcement costs (including legal fees plus any value added
tax thereunder) in respect of CESCE or the Finance Parties enforcing
and preserving their rights under the Facility Documentation.

Facility Documentation

The CESCE Facility Agreement and the Commerdial Facllity Agreement
will be substantially based on the form recommended by the Loan Market
Association ("LMA") and otherwise in form and substance satisfactory to
the Finance Parlies and CESCE, The Facility Documentation will Include
any other relevant documentation between the Finance Parlies, CESCE
and the Borrower,

The Facility Documentation will contain standard provisions relating to,
inter alia, increased costs, mandatory costs, indemnification, illegality,
disclosure, anti-bribery and anti-corruption, taxes, market disruption,
break costs, set-off, confidentiality, defauit interest, know-your-customer
provisions, sanctions, FATCA, split-voting, impaired agent, transfer and
assignments, security over lenders' rights, changes in currency,
replacement of screen rate, material adverse effect, EURIBOR floor,
walver of immunity, as well as any terms and conditions required by
CESCE and / or the Finance Partfes.

Cross Default:

Both the CESCE facility agreement and the commercial facility
agreement will contain customary cross default provisions Including but
not limited to:

- Any financial indebtedness of the Borrower is not paid when due
nor within any originally applicable grace period:

- Any financlal indebtedness of the Borrower is declared to be or
otherwlse becomes due and payable prior to its specified maturity as a
result of an event of default (however dascribed);

- Any commitment for any financlal indebtedness of the Borrower
is cancelied or suspended by a creditor of the Borrower as a resuit of an
event of default (however described); or

- Any creditor of the Borrower becomes entitled to declare any
financlal indebtedness of the Borrower due and payable prior to its
specifled maturity as a result of an event of default (however described).

For the avoldance of doubt, default under one Facllity will result in &
default occurring under the other Facllity (l.e. there will be cross default
between the CESCE Fagllity and the Commerclal Facility).

Assignments,
Transfers and
Participations:

The Lenders may sell transfer or assign all or a portion of their loan and
commitments under the Facilities without the consent of the Borrower, or
sell participations therein (without any consent), to a third party and/for
other financing institution.

Language All documentation and notices shall be in the Engiish language.
Material Adverse Subject to the aftached letter, all terms and conditions mentioned herein
Ci?a?agz' are subject to changes in market conditions. The obligation of the

Structuring Bank to arrange the Facilities will cease if:

a} In their reasonable opinion and at their sofe discretion there has
been (whether as a consequence of events that have already
occurred or which occur after the date of this term sheet) a
material adverse change in any of:

i. the business, condition (financial or otherwise),
operations, performance, assets or prospects of the
Borrower; or

fi. the commercial bank, financial or capital market
conditions generally, since the date of this term
sheet that, In its opinion, would materlally impair
successful concluslon of these Facilities; or

iil. the financial or poiitical situation in Ghana; or

b) the MLA believes that the Facilities cannot be completed or




Mandatory
Prepayment:

Prepayment and cancellation must be made In the events where,
amongst others, () it becomes unlawful for a Lender to perform its
obligations under CESCE andfor Comwmercial Facilities, (i) the
Commercial Contract has been cancelied, terminated, revoked andlor
there is a failure to fulfil any payment obligations (iii) CESCE support is
revoked, cancelled, suspended or terminated. In such an event the
Borrower shall also be liable for Break Costs incurred by the Lenders

Representations &
Warranties

Customary for financings of this nature, and as required by CESCE
and/for the Lenders. Subject to carve-outs, qualifiers and grace periods to
be agreed at documentation stage.

Break Costs:

In addition to indemnities customary for this type of financing,. This
indemnity shalt apply in relation to any repayment other than in
accordance with Repayment above (including, but not limited to, any
prepayment, acceleration or other early demand for repayment), any
change in the drawdown / repayment profile, as well ag any fallure to
borrow the Facllities In full during the Avallablity Period.

Undertakings

Customary for financings of this nature, and as required by CESCE
and/or the Lenders. Subject to carve-outs, qualifiers and grace periods to
be agreed at documentation stage.

Events of Default

Customary for financings of this nature, and as required by CESCE
and/or the Lenders. Subject to carve-outs, qualifiers and grace periods to
be agreed at documentation stage.

" [‘Gonditions Precedent

As customary for financings of this nature, ‘and as required by GESCE
and the Lenders, including but not limited to, issuance of the ECA Cover,
recelpt of legal opinions as required by the Lenders, and all relevant
government and regulatory approvals. Subject to carve-outs, qualifiers
and grace periods to be agreed at documentation stage

Other Terms &
Conditions

As required by the CESCE and/or lLender(s) and as customary for
financings of this nature (including financial COVenantS).

Events of Default:

The Facility Documentation will contain events of default customary for
financings of this nature and as required by CESCE andfor the Lenders
including but not limited to:
. non-payment;
other obligations;
misrepresentation;
cross default;
rescheduling and insolvency-like proceedings;
craditors’ process
cross default;
unlawfuiness and invalidity;
exchange controls;
repudiation; and
material adverse change.

Subject to carve-outs, qualifiers and grace periods to be agreed at
documentation stage

Costs and Expenses

The Borrower will be liable in full, and will reimburse CESCE and the
Finance Parties promptly on demand for:

. all costs and expenses (Including legal fees, environment &
social assessment consultant's, technical consultant's and insurance
advisor's fees plus any value added tax thereunder, business-class travel
and accommodation costs) incurred by CESCE and the Finance Parties
in connection with the preparation, negotiation, printing, exacution,
perfection, enforcement and preservation of the Facllity Documentation
including any amendments thereto, any other document refarred to in or
otherwise related to any of the above, whether or not the Facility
Agreements are signed or any drawing is made thereunder;
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Purpose

Term loan facility, to finance amounts payable under the Commercial
Contract that are not eligible for financing under the CESCE Facility,

Commercial Facility
Amount

Up to EUR [13.20] million, representing the remalnder of the Commercial
Contract Amount that is not eligible for financing under the CESCE facility.

Final Maturity Date

Up to [5) years from the Commercial Signing Date,

Commercial Signing
Date

The date on which the facllity agreement relating to the Commercial
Fadllity (the "Commercial Facility Agreement’) is signed by the
authorised signatory of each relevant party.

Availability Period

The loan will be made .available In fine with the requirements of the
Commercial Contract, expected to be [12] menths from the Commercial
Signing Date.

Repayment

To be repald in no more than [8] equal and consecutive semi-annyal
instalments commencing 6 months after the end of the Availability Period,
If the date of the last repayment falls beyond the Final Maturity Date, the
last payment date will be the Final Maturity Date.

Interest Rate

Interest shall be payable on the outstanding principal amount on the
foliowing basis:

* 6 month EURIBOR plus the Margin

» EURIOR shall be subject to a floor of zero,” -
Interest shall be payable at the end of each interest period semi-annually
in arrears and shall be calculated on the basls of the actua number of
days elapsed and a 360-day-year.

Margin

[5.50)% p.a.

Interest Periods

& months, provided that no Interest Perlod shalf extend beyond the Final
Maturity Date,

Interest Payment Date

interest is payable on the last day of each Interest Period,

Commitment Fee

[1.001% p.a.

Commitment Fee shall be calculated on the daily undrawn and
uncancelled balance of the Commercial Facility Amount during the
Availability Period. The Commifment Fees are payable by the Borrower to
the Facility Agent (for the account of each Lender} semi-annually and in
arrears. ‘J

Upfront Fee

ene andOthe

[1.50% fiat o
The Upfront Fee will be calculated on the aggregate of the CESCE
Facility Amount and the Commerclal Facility Amount and is due upon the

eatller to occur of the CESCE Signing Date and the Commerclal Signing
Date,

ns & Conditions -

Default Interest:

Default interest shail be payable on ail overdue amounts at a rate equal
to a margin of 2.00% per annum. This amount is charged over the
applicable Interest Rate.

Taxes & Increased
Costs

Ail payments to be made by the Borrower will be made free and clear,
and without deduction for taxes, stamp duties, levies or other charges
imposed by any governmental authority. If any such deduction is required
to be made, then the amount of the payments will be increased to ensure
that after making the appropriate deduction, the Finance Parfies recelve
and retain free of any liability a sum equal to that which it would have
received in the absence of the réquirement to make such deduction,




Signing Date.

Starting Point of
Credit (“SPOC”)

To be determined in accordance with the OECD Arrangement on Officially
Supported Export Credits as published at
httg:/lwww.oecd.orgltadlxcredltheexportcreditsarrangementtext.htmI
(“OECD Arrangement’) and determined by the nature of the goods and
services and timing of their supply.

Down Payment

An amount equal to at least 16% of the Export Contract Value must be
made by the SPOC as a condition of support by CESCE, of which 5%
must be paid on or promptly after the signature of the Commercial
Contract. 1t is understood that the Down-payment Payment will be pald by
the Commerctal Facility.

Repayment Perlod

Up to [10) years In {20] equal and consecutive semi-annual installments,
commencing from the earlier of {i) 8 months from the SPOC and (i) a
backstop date to be determined. If the date of the last repayment falls
beyond the Final Maturity Date, the last payment date will be the Final
Maturity Date.

Interest Rate

Interest shall be payable on the outstanding principal amount on the
{ollowing basls:

o 6 month EURIBOR plus the Margin

« EURIOR shall be subject to a floor of zero.

Interest shall be payable at the end of each interest period semi-annually
in arrears and shall be calculated on the basis of the actual number of
days elapsed and a 360-day-year.

Margin

[1.40]% p.a.

Interest Periods

6 months, provided that no Interest Period shall extend beyond the Final
Maturity Date.

Interest Payment Date

Interest is payable on the last day of each Interes( Period.

Commitment Fee

[0,50]% per annum, calculated on the dally undrawn and uncancelled
balance of the CESCE Faciiity Amount during the Avallability Period. The
Commitment Fees are payable by the Borrower to the Facllity Agent {for
the account of each Lender) semi-annually and in arrears,

Mandatory
Prepayment

Mandatory prepayment required where, amongst others:

(i) It becomes unlawful for a Lender to perform its obligations under
the CESGE Fadllity,

(if) the Commercial Contract is cancelled, terminated, revoked andfor
thare Is a failure to fulfil any payment obllgations; or

(i) _ the ECA Cover is revoked, cancelled, suspended or terminated.

CESCE Support Fee
or CESCE Premium

in consideration of CESCE's support in the transaction, a CESCE Support
Fee will be payable to, and wiil be determlned by CESCE, based upon the
detalls of the Commercial Contract and the terms and conditions of the
CESCE Facillty.

Currently, the CESCE Support Fee is indicatively estimated at [12.36]% of
the CESCE Facility Amount, subject to CESCE approvals and determined
at the sole discretion of CESCE.

ECA Cover

Comprehensive risk cover Issued by CESCE to cover [29]% of the CESCE
Facility Amount providing for commercial and political risks.
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Appendix |
Discussion Paper

Ministry of Finance, Ghana ("MoF”)

Borrower

Buyer Ministry of Roads and Highways (“MRH")

Contractor QGMI Construcciones & Inffaeslructuras S.L.U. {"QGMI")

Mandated Lead Standard Chartered Bank ("SCB") and/or any other financial institutions as
Arranger (MLA) invited by SCB

Export Credit Agency
(“ECA")

Compafifa Espafiola de Seguros de Crédito a la Exportacion (“CESCE"),
the ECA of Spain

Structuring Bank

SCB

Facility Agent

SCB

Project Yapei, Buipe and Daboya bridges in the Republic of Ghana
The financing package may include two facilities:
Faciiities - CESCE supported term loan facility (the “CESGE Facility"); and
- Commercial term loan facliity (the “Commercial Facility™).
Lenders Financial institutions as Invited by the Structuring Bank

Commercial Contract

A commercial contract to be entered into between the Buyer and the
Contractor in relation to the Project.

Commercial Contract
Amount

The Commercial Contract amount is subject to finalization and is
estimated to be EUR 88,00 million

Currency

EUR

Finance Parties

The Structuring Bank, MLA, Lenders and the Facility Agent.

Purpose

Term loan facility, supported by the Spanish export credit agency, CESCE,

~.. . CESCEFacility. =

to part flnance the Commercial Contract Amount and the CESCE
Premium. .

CESCE Facility
Amount

Total amount made available under the CESCE Facility is subject to
approval from CESCE, and is expected to be up to EUR [85.35] million,
consisting of the aggregate of:

- upto 85% of the Export Contract Value:
- Local Costs capped at up to 30% of Export Contract Value; and
- Upto 100% of the estimated CESCE Premium.

This amount remains subject to CESCE’s approval and there being
evidence of payment of sufficient costs related to the Project by the
Borrower as well there being a sufficient level of export contract value
inside the scope of the Commerclal Contract,

Final Maturity Date

Up to [12.5] years from the CESCE Signing Date,

CESCE Signing Date

The date on which the facility agreement relating to the CESCE Facility
{the "CESCE Facility Agreement") Is signed by the autharised signatory
of each refevant party, '

Availability Period

The loan will be made available in line with the requirements of the
Commercial Contract, expected to be [30] months from the CESCE




STRICTLY PRIVATE AND CONFIDENTIAL

Standard S
Chartered SR

Export Finance Bank” by Global Trade Review In 2020, 2019 and 2018, and “Best Export Finance Bank for
2019 by Global Finance. These awards recognize our leadership in Project and Export Finance.

With more than 70 experienced project and export finance professionals globally, SCB is well placed to
ensure smooth execution. We have ECA specialists focused on CESCE financing and we have ciosed
nurmerous transactions involving CESCE over the last few years.

This Proposal has been provided at your request based on our preliminary understanding of the Financing
and without any internal approvals.

This Proposal is not intended to be a cornmitment or offer by us or any of our affillates (together, the "SCB
Group") to provide or arrange or underwrite any financing in connection with the Financing. Nothing in this
Proposal (including any act, omission or representation by or on our behaif) shall render any member of the
SCB Group flable to you or any other person In any manner whatsoever.

Any commitment and subsequent offer of finance from us will be subject to conditions customary for
financings of this nature, including, without limitation, the completion of due diligence, loan and capital
market conditions, the Issuance of all internal and external approvals, and the execution of financing
documents, in each case, in form and substance satisfactory to us, and you agreeing to undertake or assist
in undertaking due diligence on the process jeading to the award of the Commercial Contract (including, but
not limited to a ‘value for money audit’) as may be required by the Financing parties. The Financing will be
undertaken strictly in accordance with the Equator Principles and IFC Performance Standards as in effect
on the date of the Financing documents, and the reguirements of the Financing parties (as relevant).

This Proposal is given as of the date set oul above. The SCB Group is under no obligation to update, revise
or reaffirm statements made in this Proposal and subsequent developments or information may affect the
statements set out in this Proposal.

We have provided this Proposal on the basis that (i) it Is for the sole purposes of your consideration of the
Financing and (ii) the issuance of this Proposal and its contents are confidentiat and shali not be disclosed
to any person or be reproduced, disseminated or quoted at any time and in any manner without our prior
written consent other than disclosure on a confidenttal and non-reflance basis to CESCE, QGMI, MRH
and/for your professional advisers (or as otherwise required by applicable law or regulation).

This Proposal and any non-contractual obligations arising out of or in connection with it are governed by
English law.

We look forward to working with you on the Financing.
Yours faithfully,

For and on behalf of
Standard Chartered Bank

0'—0

Yoshi lchikawa
Executive Director
Structured Export Finance, Head of Europe

Standard Chartered Bank (incorporated with limited liabilily in England by Royal Charter} is authorised by the Prudential
Regulation Authority and regulated by the Financial Conduct Authority and Prudential Regulation Authority.
Standard Chartered Bank

1 BasInghall Avenue

Landen £C2V 60D

wwiwv.standardcharlered,com +44 (0)20 7885 8838

&tandard Chanered Bank Is Incorporatad In Engtand wih Trtled Gzbikty by Rayal Cherer 1553 Reference Humber 7G58

The Principal Otfice of the Company is situzied In England al 1 Sasinghali Avenue, Londan ECz2V 500
dard Ch d Bank | fised by the Prudential Regolation Authority and regulaly d by Lhe Financiel Conduct Authosly and Prudantial Regwiation Avthodty
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STRICTLY PRIVATE AND CONFIDENTIAL

Standard

Chartered

To: The Honorable Kenneth Ofori-Atta
Minister for Finance, Ministry of Finance

28" February Road, Finance Drive
Accra, Ghana

CC: Ministry of Roads and Highways

QGMI Construcciones e Infraestructuras S.1.U.
Spain
4" September 2020

Re: Financing of Commercial Contract between the Ministry of Roads and Highways of Ghana and
QGMI Construcciones e infraestructuras S.L.U. for the construction of Yapel, Buipe and Daboya
bridges in Ghana

Dear Sirs,

We refer to the above matter and ongoing discussions between the Ministry of Roads and Highways
{("MRH" or the “Buyer"}, and QGMI Construcciones e Infraestructuras S.L.4, ("QGMI” or the “Contractor”)
in relation to the construction of the Yapei, Buipe and Daboya bridges in the Republic of Ghana through a
commercial contract (the "Commercial Contract”).

We understand that funds of up to EUR 88.00 million will be required for making scheduled payments to the
Contractor under the Commercial Contract and ths Ministry of Finance, Ghana Is Interasted in raising such
funds pursuant to debt failities to finance part of or the whole amount due under the Commereial Contract
{the “Financing").

We understand that the overall amount for the Commercial Contract Is estimated to be around EUR 88.00
milfion (the “Commercial Contract Amount”);

* It is envisaged that the Commercial Contract will be partfaf!y financed through export credit agenhcy
('ECA") financing to the Ministry of Flnance, Ghana ("MoF” or the "Borrower”) guaranteed by
Compafifa Espafiola de Seguros de Crédito a la Exportacién, the Spanish export credit agency
{*CESCE"),

» The MoF will act as the direct borrower under the proposed potential financings contemplated herein,
hence the financing is predicated upon Ghanaian sovereign risk;

Our proposal would be to structure and arrange’

{I) A CESCE supported term loan facllity (the “CESCE Facility"} for the financing of up to;
* (i) 85% of the export contract value In the Commercial Contract; (i) 30% of the export contract
value in the Commerclal Contract or local cost, whichever is the lowest; and
* 100% of the CESCE Premium (as defined in Appendix 1), subject to CESCE’s approval; and
(i A commercial term loan facility for the financing of up to the balance of the Commercial Contract not
financed under the CESCE Facility.
together, the “Financing”,

Based on our discussions and the information provided by you, we are interested in further considering the
Financing on the terms set out in this letter and In aur proposal attached as Appendix 1 to this lefter (this
letter and the proposal together, the “Proposal”).

Standard Chartered ~ The Right Partner

We have an award-winning global project and export finance franchise and were awarded "Best Global 1

Standard Chartered Bank

1 Basinghall Avenue

London EC2V 5DD

www.slandardchartered.com +44 {0}20 7885 8888

Slandsrd Charlered Bankis Incorporaled In England with limlted ¥abilty by Royal Cherler 1853 Reference Number ZCI8

The Pincipal ONice of the Company is silvaled in Engiand a) 1 Basinghail Avenus, Londen EC2V 600
Standard Chartered Bankls authorised by the Prudental ﬂe'gulaﬁun‘.'\\.ﬂhorily_ and tegulaled by lhe Financlal Conduct Authority and Prudentlz) Reguislion Authodty




| S )

DESIGN AND CONSTRUCTION OF BRIDGES OVER THE BLACK VOLTA AT
BUIPE, OVER THE WHITE VOLTA AT YAPEI AND OVER THE WHITE VOLTA AT
DABOYA

Volume 1

4) TERMSHEET FROM STANDARD CHARTERED BANK



[ S—

—

O ocM

QGMI presents the attached term sheel to indicate the financing which is supported by the Spanish
Export Credit Agency — CESCE.

We look forward to your response in order to facilitate the Financing Package closure, the final
outstanding approvals and to discuss our requesied mobllisation to the Site,

Q \ L.:as:-«-c_ LS
Faical Fawaz Dallal Alexandre Coutinho

Finance Director Commercial Director

CiC;

Dy.Chief Execufive (Dev.), GHA v
Dir. of Contracts, GHA

~ Dir. Survey & Deslign, GHA

QGMI Construcciones e infraestructuras Globales SLU
Ghana Office| No. 22 C Nortls Ridge Extension, Accra, Ghana
info-ghana@qgrmic.com | +233 302747326
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accepted tender price in order to commence the process leading to financlal clearance
and closure of the projects; :

(vi)  However, the Public Procurement Authority issued a decision In relation to the Tender
gualification and award process whereby the authority reversed the first award and
awarded to Construtora Quelroz Galvao under the abovementioned tender process only
the development of Yape! Bridge;

(vi)  Construtora Queiroz Galvao and Ministry of Roads & Highways signed the Contract
Agreement on April 168" 2020 for the development of Yapei Bridge;

(vil)  Following the signature of this Contract Agreement, Ghana Highway Authority indicated
its interest to award the joint development of Yapei and Buipe bridges to Construtora
Queiroz Galvao/QGM! due to the fact that the former bidder which was awarded the
implementation of Bulpe by the Public Procurement Authorlty was unable to fuifil the
obligations for the signature of its own Contract Agreement;

(ix) In view of these subsequent changes (the award of three bridges, one bridge and
eventually two bridges), the financing banks indicated to Construtora Queiroz Galvéo their
constraints to proceed with the financing arrangement,

{x) In view of the Tendet Process closure by the Public Procurement Authority decislon
mentioned in item (viil) above, Construtora Queiroz Galvao mentioned it would -not be. .
possiblé to fulfil he jeint Implementation proposal and informed Ghana Highway Authority
to conduct direct negotiations with QGM! for the purposes of assessing their capability to
structure financing and Implement the projects under the same basis of the original
proposal presented by Construtora Queiroz Galvao in the Tender;

(x)  QGMIand Ghana Highway authority had several interactions as to clarify their acceptance
of the same conditions of the previous proposals presented by Construtora Quelroz
Galvao, which led to a new declision by the Public Procurement Authority on XXX awarding
the development of hoth Yapei and Buipe bridges to QGML

in view of the foregoing, QGMI Construcciones e Infraestructuras Globales herbey confirms its
capabllity to execute Works on the same condlitions of the previous proposals presented by
Construtora Queiroz Galvao, as well as to structure the relevant financing, namely:

(a) Deslgn and Construction of Bridge Over Black Volta At Buipe and Over White Volta At Yapet
for the amount of US$ 68, 850,750 (which, converted into Euros considering the agreed basge
date of the Public Procutement Authority decision is is around €63,600,000 (Sixty-Three
Million and Six Mundred Thausand Euros); and

(b) Design And Conslruction of Bridge Over Black Volta At Buipe, Over White Voita At Yapel and
White Volta At Daboya for a lutnp sum amount of €88,000,000 (Elghty-eight Miliion Euros), in
accordance with the sbovementioned terms and conditions of the meeting was held at GHA
between 16th and 25th January 2018, where the tender price was revised to US$
06,345,508.37, Including US$ 1,000,000 for supervision and US$ 345,508.37 for training;
{(which, converted into Euros considering the agreed base date of the Public Procurement
Authority decislon is of €88,000,000 (Eighty-eight Million Euros)).

DGMI Construcciongs e Infracsiraciuras Globates SLi
Ghana Office} No 22 € North Ridge Extension, Acera, Ghana
Info-ghana@agrnic.com | 233 302747826
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FINANCE, DESIGN AND CONSTRUCTION OF THREE (3) BRIDGES IN THE NORTHERN
REGION
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Attn: Mr. Nicholas Brown

DESIGN AND CONSTRUCTION OF BRIDGES QVER BLACK VOLTA AT BUIPE, OVER WHITE
VOLTA AT YAPE! AND OVER THE WHITE VOLTA AT DABOYA - TECHNICAL & COMMERCIAL
PROPOSAL

Pear Sir,

Reference is made fo the meeting held on September 8t of 2020 refating to the DESIGN AND
CONSTRUCTION OF BRIDGES OVER BLACK VOLTA AT BUIPE, OVER WHITE VOLTA AT YAPE,

[n view of Ghana Highway Authority request to provide the overall frameivork of the hegotiations held ™
so far, we kindly present herefn below the interactions batween QGMI and Ghana Highway Authority
on the subject:

()] On October 2017, Ghana Highway Authotity invited Tenders for the design and
construction of the bridges over Black Volta at Bulpe, over White Voita at Yapei and over
the White Volta at Daboya;

{if) In view of the Tender requirements, QGMI proposed the patticipation of Construtora
Quelroz Galvao S/A ~ Ghana Branch, a company of the same ultimate owners as QGMI,

to patticipate in the Tender while QGMI-Sweden, acts as a subconttactor and export
company, responsible for structuring.the financing arrangements;

()  Construtora Quelroz Galvio participated in the abovementioned tender for the
Construction of three Bridges: Buipe, Yapel and Daboya in the Northern Ragion of the
Republic of Ghana and presented Individual proposals for each Lot and alternative

proposals for the combination of two Lots and the three lots under an optimized joint
Implamentation;

Construtora Queiroz Galvio had presented & discounted proposal for the- opfimized
concurrently construction of all three lots at a cost of USD 98,815,903.87 in considerafion
of the concurrent usage of optimized personnel and equipment;

(W) Subsequently, a meeting was held between Construtora Quelroz Galvao and Ghana
Highway Authority, with the participation of QGMI's personnel, whereby Ghana Highway
Authority required some clarifications and discounts, leading to a final accepted tender
price of US$ 96,345,506.37, including US$ 1 000,000 for supervision and US$ 345.506.37
for fraining:

{v) Following these discussions, the Ministry of Finance mandated the refevant banks
presented by Construfora Queiroz Galvao/QGMI for the purposes of financing the final
QGMI Construcclonas e Wfraestructuras Glohales SLU
Ghana Office] No. 22 C North Rldge Exlension, Accra, Ghana
info-ghana@qgmic.com | +233 302747826
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Finance, Design and Construction of Three (3) Bridges in the Northern Region

Design and Construction of Bridge over White Volta at Yapel, approx. span of 240 m

E&Qt Eomponeﬂf Bfeéké’own

ltem

Description

Qty Amount (€)

Filling with selected excavated material other than topsofl or rock

including haulage up to 20 Km m3 44,453.08
Provide, lay and compact approved natural gravel subbase material

200mm thick including haulage up to 20 Km m2

R165-Provide, lay and cornpact approved crushed stone 200mm

thick including haulage up to 80 Km m2

Bituminous prime coat at a rate of 1.0 Kg/m2 m2

Bituminous tack coat at a rate of 0.5 Kg/m2 m2

Asphaltic wearing course 50mm thick including haulage up to 80 Km

ma
Precast concrete kerb, gutter splayed and finished fair on all
expased surfaces, cast on and including 280 x 100mm foundation,
all necessary formwork, excavation and mortar joint with 300mm
gaps at 2.0m centres for drain openings m

¥181-Provide and install standard galvanized mild steel crash barrier

as per specifications m
R&811.1-Provide and install concrete kilometer post, exposed

i kers at both sides a ificati
975mm with refiective markers h sides as per specifications an 1920}
3.0mm thick reflective thermoplastic roadline marking {continuous o
and intermittent) of any width m 2,893.45;
Slope protectton m?2
Interference relocation

: Provls}onal Sums

SUMm

d fflce accommodatlon forthe Engmeer o




© QGMI

Finance, Design and Construction of Three (3) Bridges in the Northern Region

Design and Construction of Bridge over White Volta at Yapei, approx. span of 240 m

E&Eﬁa;

am‘dh iz “L

Brldge

Bored cast Fn place concrete piles 01500 mm, {bored preparlng

heads and temporaty steel casing) m 141.78
Reinforced concrete €30/37 foundations m3 1,200.40
Reinforcements: steel, all bar sizes B500S kg 48,169.48
Excavations for foundations in any materiaf m3 2,990,87
Filling to structures with selected excavated materfal m3 2,007.86

Sheet piles

ma

405.08

e

Relnforced concrete €25/30 approach slabs m3 42.53
Reinforced concrete C30/37 elevations, beams, deck m3 223.23
PVC drainage pipe 150mm diameter + geotextile m 50.54
PVC drainage pipe 100mm diameter m 3.86
Bearing type POT PL-700 ud 3.86
Bearing type POT PU-700 ud 1.93
Riprap m2 833.21
Reinforced concrete C40/50 pler and elevations m3 443.58
Eiastomenc Bearin, dm3 2,266.15

Deck formwork

1.57

Fabric. of main members for bridges. Plates Stralght. BS EN 10025

S355J2+N {erection & painting) kg 1,690,489,23
Reinforced concrete C40/50 pier and elevations m3 66.90
Precast planks 80 mm constant helght m2 3,197.65
Reinforced concrete C30/37 deck m3 639.53

Loadmg test In deck / spam

Elastomeric expansion joints 230 mm maximum movement

Precast edge beam cross sectional area; 0.1-0.5 m2

Prainage gully {pipe @105 & pot B160mm)

Steel safety parapet (H3)

Metal ralling on sidewalks

Dual concrete security barrier

PVC pipe for deck utilities

LANDSCAPING

Landscaping

S iRead Warks T

Excavate to any depth unsuitable materlal, haul to spoil heap and

dispose off as directed

m3

10,127.09/% ,‘ Sah

Al L

iR




© QGMI

Finance, Design and Construction of Three {3} Bridges in the Northern Reglon

Design and Construction of Bridge over Black Volta at Buipe, approx. span of 240m

Cost Component Breakdown
ltem Description ’ Qty Amount {€)

R166-Provide, lay and compact approved crushed stone 200mm
thick including haulage up to 80 Km m2 11,639.20
Bituminous prime coat at a rate of 1.0 Kg/m2 m2 11,639.20/% _
Biturninous tack coat at a rate of 0.5 Kg/m2 m2 11,639.20 %‘?{5’

" . Eiip %
Asphaltic wearing course 50mm thick including haulage up to 80 Km m2 11,639.20 FQE’S’ S
Precast concrete kerb, gutter splayed and finished fair on all 2

exposed surfaces, cast on and including 280 x 100mm foundation,
all necessary formwark, excavation and mortar joint with 300mim
gaps at 2.0m centres for drain openings m 1,939.87

¥181-Provide and instalt standard galvanized mild steel crash barrier ;
as per specifications ) m

1,939.87

Ra11.1-Provide and install concrete kilometer post, exposed

975mmn with reflective markers at both sides as per specifications un

3.0mem thick reflective thermoplastic roadline marking (continuous
and Intermittent) of any width m
Stope protection m2
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Finance, Design and Construction of Three {3) Bridges in the Northern Region

Design and Construction of Bridge over Black Volta at Buipe, approx. span of 240 m

Bored cast in place concrete plles 01500 mm, (bored, preparmg
. heads and temporary steel casing)

~_. |Reinforeed concrete C30/37 foundations

m3 1,233.37

"|Reinfarcements: steel, all bar sizes B50GS

ke 49,495.68

Excavations for foundations in any materlal

m3 3,501.46

Filling to structures with selected excavated material

m3 2,512.90

Sheet pl!es

£ /ABGTEr
Relnforced concrete C25/30 approach slabs

PVC drainage pipe 150mm diameter + geotextile

PVC drainage pipe 100mm diameter m 3.88
Bearing type POT PL-700 ud
Beating type POT PU-700 ud
Riprap m2

Formwok; falr. in structures

Elastometric Bearing

COMNOSIBIS TR crE

$355J24N {erection & palnting)

Fabric, of main members for bridges. Plates. Strarght BS EN 10025

Rélnforced concrete C40/50 pier and elevations

Pretast planks 80 mm constant helght

Reinforced concrete €30/37 dack

Loadmg test in deck/ spam

Elastomerlc expanslon jolnts 230 mm maximum movement

Precast edge beam cross sectlonal area: 0,1-0.5 m2

Drainage gully (pipe $105 & pot $160mm)

Steel safety parapet (H3)

Metal ralling on sidewalks

Dual concrete security barrier

LANDSCAPING

Landscaping

Excavate to any depth unsuitab!e materiat haul to spoH heap and
dispose off as directed

ma3 13,094.10§;

Filling with selected excavated material other than topsoll or rock
including haulage up to 20 Km

m3 89,088.35

Provide, lay and compact approved natural gravel subbase material

200mm thick including haulage up to 20 Km

m2 11,639.20 [Fan
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Finance, Design and Construction of Three (3) Bridges in the Northern Reglon

Design and construction of Bridge over White Volta at Daboya, approx. span of 300 m

Cost Comp nent Breakdown

Item

Description

Provide, lay and compact approved crushed stone 200mm th:ck

ay | Amount te)

including hawlage up to 80 Km m2 11,626,335

Bituminous prime coat at a rate of 1.0 Kg/m2 m2 11,626.33

Bituminous tack coat at a rate of 0.5 Kg/m2 m2 11,626.33(

Asphaltic wearing course 50mm thick including haulage up to 80 Km m2 11,626.33

Precast cancrete kerb, gutter splayed and finished fair on 2l

exposed surfaces, cast on and including 280 x 100mm foundation,

all necessary formwork, excavation and mortar joint with 300mm

gaps at 2,0m centres for drain apenings m 1,937.72

Provide and install standard galvanized mild steel crash barrler as

per specifications . m 1,937.72

Provide and install concrete kilometer post, exposed 975mm with

reflective markers at both sides as per specifications un 19.38

3.0rmum thick reflective thermoplastic roadllne marking {cantinuous

and Intermittent) of any width m 2,906.58

Siope protection m2 10,657.47 [
sum

interference relocation

\ lslonal Sums

100k el

=

‘i Lo '%@g’ﬂ
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Finance, Desigh and Construction of Three (3) Bridges in the Northern Region

Design and construction of Bridge over White Volta at Daboya, approx. span of 300 m

Bored cast in place concrete piles D1500 mm, (bored, preparlng

heads and temporary steel casing) m 749,24

- Reinforced conerete €30/37 foundations m3 479.62
Excavations for foundations in any material m3 B.67
Filllng to structures with selected excavated material

Sheet plles

- Remforced concrete C25/30 approach slabs

Relnforced cancrete C30/37 elevations, beams, deck

PVC drainage pipe 150mm dlameter + geotextile

PVC drainage pipe 100mm diameter

Bearing type POT PL-700

Bearing type POT PU-700

Riprap

Reinforced concrete C40/50 pier and elevations
Elastomenc Bearlng

Fabnc of mam members for bridges. Plates Straight BS EN 10025
§355)2+N [erection & painting} : kg 1,591,885.40
Reinforced concrete C4G/50 pier and elevations m3 74.43
Precast planks 80 mm constant height m2 3,516.79
Reinfarced concrete C30/37 deck m3 703,36
Loadmg test In deck / spam

Elastomenc expanslon jolnts 230 mm maxlmum movement
- Precast edge beam cross sectional area: 0,1-0.5 m2
Drainage gully {pipe @105 & pot @160mm)

Steel safety parapet (H3)

Metal railing on sidewalks

Dual concrete security barrier

LANDSCAPING

Landscaping
Road Waiks:
Excavate to any depth unsultable materfal, haul to spolt heap and
dispose off as directed m3 3,487.50
- Filling with selected excavated material other than topsoil ar rock
including haulage up to 20 Km m3 11,083.77
Pravide, fay and compact approved natural gravel subbase material
200mm thick Including haulage up to 20 ¥m m2 11,626.33}!
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Seope of Works Employer's Reguisrennenit

8. Load Test
A load test shall be conducted in the ptesence of the Employer upon Taking Over of the Works

by the Engineer. The Ioad Test shall demonstrate the accuracy of the structural model and the
integtity of the bridge structure. This is achieved through compating the deformation propetties

of the bridge structute with the deformation propetties of the structural model.
The following proceduse shall be applied:

e Define 4 benchmark points at bridge deck (positioned at the decks longitudinal beam)
e Survey of benchmark points of the unloaded deck

e Measurement of ait tempetature at commencement of the survey

e Positioning of loaded trucks on bridge deck

e Measurement of air tempetature at commencement of the survey

¢ Survey of benchmarks of the loaded deck

¢ Removal of loaded trucks

o  Measurement of air temperature at commencement of the survey
o  Sutvey of benchmarks of the unloaded deck

¢ Adopting applied loads of load test in the structural model

s Structusal Analyses
e Compatison of deformations of the bridge structure with deformations of the

structural model to proof the structural model and the integtity of the buidge

structute.

The documentation of the load test will be provided by the Contractor to the Employer for his

information.




Seope of Works Employer’s Requtirement

7. GEOMETRY

- 7.1 Clearance height

Clearance height for traffic on the bridges shall be in compliance with the existing bridge.

7.2 Bridge width

Width of catriageway: 12.5m.

The final width shall be analysed duting final design.

]
)
]
|
] |
]
)
]
|
|
|
|
|
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The fundamental documents for change in design

Al change in design shall be based on the scope as described in Section 2. Scope of Wotk, and
detailed further in Contractot’s Proposal. The critetia for altered design shall also adopt the same

codes and standard in accordance with Section 5.1

Alteration Procedure

The alteration in design shall follow the same procedure in accotdance with Clause 13 Variation

and other telated clauses in General Conditions of Contract.

Review petiod for any change in design shall be 14 days aftex the receipt of the same.

Cost for Design Alteration
If the change of design initiated by the Contractot, he shall attach with his Proposal for Design

Alteration an analysis of his cost incurted due to increased wotk.

If the change of design initiated by the Engineer and/or the Bmployer, the Contractor shall submit

such an analysis within 7 days after receipt the Engineet’s instiuction.

The Engineer shall review the costand give his comments. An agreement shall be reached on the

additional cost to the Contractor priot to the execution of design alteration




A
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Seope of Workes Employer’s Reguirenment

Submittals, including manufacturers’ literature, catalogue cuts, or other ptinted material, shall be
entitled with the name of the project on each sheet and shall otherwise the identified by listing the

patticular Division, Section, Article, or reference of the Work and Contract Documents pettaining

thereto.

6.5 Change of Design

Basic principal of alteration in design

In the process of design and construction, all approved design shall be closely followed to guide
and supervise construction. It is all prohibited to alter the original design, enlarge or reduce the

scale of the construction ox change in the design criteria.
Alteration in design is allowed only where the following apply:

a) A new design standard and/ar specification fs pmhiished in the Ghana, and it shall apply
* to the Works.

b) The topography, geography and hydrological data entailing the design ate seriously
. deviating from the actual situation, or there ate design errors, mistakes, or
| unteasonableness, so that the quality and safety of the Works cannot be guaranteed if it is

constructed as per the design.

¢} Thete is a better desigh scheme which can reduce the quantities of the Works, save the
investment and ensure the quality and safety of the Works without teducing the design
criteria, |

d) Change in design can speed up site progress and shotten the construction period without
increasing the cost of the Worlks.

e) Change in design can enhance the quality and expand the life span of the Works, protect
the envitonment and save national resoutce, and bring more convenience without
increasing the cost of the Works.

) The Employer may put forward new requirements.

Changes to the design should be made not more than once for any section without very compelling
reasons. The breakdown of a major change in design into many small parts is also not allowed.

Design changes shall be done priot to the start of such work on site, in order to avoid unnecessary

waste and rework,

The application, approval, and implementation of any change in design shall be in writing and in

the specified form, if any.

xli
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Notwithstanding any approval catried out by the Hngineer and/or Employer, the Contractor shail

take full responsibility for his design to suit fitness fotr purpose.

Review Process

The Contractor shall provide on each submittal a clear space for the Engineers’ review stamps and

comments.

After the Engineer has petformed his review of submittals, he will return one print to the

Contractot with one of the following notations:

(a) Proceed without change

(b) Proceed as corrected

(©) Revise and resubimit

(d) Rejected.
When submittals are tetutned marked with eithes (c) ot (d), the Engineer shall explicit the reasons
to do so, either against the ctitetia specified in Secton 5.1, or against site conditions. The

Contractot shall then make such revisions and/or corrections and resubmit the drawings or other

materials in the same manner as specified.

When drawings and submittals are returned with authorization to proceed with the wotk,

Contractor shall obtain and provide such number of ptints or copies of drawings as is required for
field distribution.

Miscellaneous

The Engineer and/or Bmployer will teview submittals only for conformance with the design
criteria and for compliance with the Contract Documents. Contractor shall make any and all
corrections required.

Drawings and all suppotting, data, catalogues, of sitnilar information shall be prepared by the
Contractor ot his suppliers and sub-Contractot, but shall be submitted as insttuments of the
Countractot.

Contractot shall check the submittals of his suppliers and Sub-contractor, as well as his own

submittals, before submitting them to the Engineer. In particular, Contractor shall ascertain that

the submittals meet all requirements of the Contract Dtawings and Specifications and confotm to

all site conditions.




-

Segpe of Works | Lnployer's Requirenent

The topographic mapping and exploration are also decined as part of the design work, as they

provide all data, survey results, and geotechnical information in each and every stage of the design.

6.4 Design Submission and Review

General Aspects

Before submitting any drawings for reviews, the Contractor shall submit a schedule of design
analysis and drawings, stating the purpose for the submission, sequence of subimissions and the

submission dates to meet the requitements of his construction schedule and to comply with the

General Conditions. -

Contractors’ drawings and design data submitted formally shall bear a certification signed by an
authorized tepresentative of the Contractor that the information shown therein has been checked
by the Conttactor and is correct for use in the Project. This shall not apply to design analysis ot

drawings of a preliminary natute furnished for information, which shall be cleatly identified as

such. -

All subnittals shall be made in digital form as well as in hatd copy. In general design submittals

shall be in English. The contractor shall provide more copies if so required by the Engineer or

the Employet.

All analyses and calculations shall be submitted for the Engineer and/or Employer's review, if
requited, at various time throughout the design process. All analyses and calculations shall be
submitted in an ordered manner with all design critetia stated, the analytical methods described
and teferenced, computer programmes identified, and specific input to the computer programines

identified. Computer analyses shall incorporate sensitivity analysis, and/or attached hand

calculation to verify the critical results of computer analysis.

In order to facilitate the design review process, the Contractor shall give the Engineet complete

access to the development of design concepis, detailed design process, and necessary explanation

and integpretation.

The Engineer shall review and notify his position on any submittals of the Contractor within a

petiod not exceeding 14 days from the date of receipt of the submittal.

Design Liability

HXxIx
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6.

6.1

Design

Design Criteria

The Design will be done according to the Employer’s Requirements,

L ]

-

MRH Standard Specification for Road and Bridges Wortks, edition of July 2007,
Pavement Design Manual — WSA August 1998,

Road Design Guide March 1991,

Loads for Highway Bridges (BD 37/01) (Depattment of Transport UK)
Standard Details, Road Signs and Matkings for Urban And Trunk Roads
GHA Test Manual

GHA Standards for Road Signs and Markings

GHA Standards for Traffic Calming Design

GHA Work Zone Safety Manual

GHA Manual for Road Safety Audit

1SO 9001 — Quality Management Systems

As BS 5400 is teplaced by the televant Eurocodes, the following design codes ate applied to design

sub and superstructute of the bridge element:

Eurocode 0'(EN 1990)Basis of structural design

Eurocode 1 (BN 1991) Basis of design and actions on structures
Eurocode 2 (BN 1992) Design of conctete structures

Burocode 3 (EN 1993)Design of steel structures

Eutocode 4 (EN 1994)Design of composite steel and concrete sttuctutes

Upon coming into force of the Contract, the Contractot shall provide the Employer with 2 copies

of above codes.

6.2

Units

The ISO metric system shall apply

6.3

Design Stages

The design includes Preliminary Design, Detailed Design and Construction Drawings. And at the

end of construction, as-built drawings will be provided in accordance with the Contract.

KRXVIE
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5. Project Milestones

The milestones for design and construction ate as shown in the following chart:

Description

In

days from

Commencement Date of the

works

MOBILIZATION
SURVEY AND
INVESTIGATION

DESIGN SUBMISSION

GEOTECHNICAT,

Preliminary Design (Contract Drawings)

Submitted  with Contractos’s

Proposal

Draft Detailed Design o0 daﬁfs v

Detailed Design (Shop Dtawings)

150 days

CONSTRUCTION
COMPLETION

XXXVii
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4,5 Medical Facilities

Suitable first aid stations and medical staff at the sites will be the responsibility of contractoss.

Hospitals ate located at Accra, all the regional capital and district capitals.

4.6 Construction Power

Constraction powet can be taped from the National Grid. However powet outages aré common

so the contractor may need to supplement this by providing a genesating plant.

4.7  Facilities/Setvices provided by the Employer
For the smooth execution of the project, the Employer shall provide land for the construction of

the works.

sxxvi
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413 Daboya
Neoproterozoic — (620 Ma — 635 Ma)

Belongs to the Oti-Pendjari group of the Voltaian Super group, lying between the Obosum
and Kwahu group. It consists of limestone, thinly bedded to massive, mictitic sandy,
dolomitic towards the base (Buipe ‘Mb’ of the Kodjati formation), basal tillite-like

conglomerate

414 Climate

The climate of Ghana is divided into the wet and dry seasons. The climate is tropical hut
influenced by the hot and diy Notth-Bast Wind (Harmattan) blowing from the Sahara
Desest and South-West Trade Winds (Monsson) which brings cooler and humid air. The
wet season extends from April to October in General. However, in the Nogthern patts of
Ghana, the peak occurs in September while in southern Ghana the rainfall is heaviest i

June, with a second rather smaller peak occuiting in October,

The climate in the project area is tropical with a bimodal rainfall patteen. Annual rainfall
vaties between 750mm and 1200mm. The entire cortidor is characterized by very high
humidity and temperature, Generally, the highest temperatures occus in March and the
lowest in August, The highest recorded is 43° C in the Upper East Region and lowest is

17°C in the Brong Ahafo Region respectively,

4.2  Communications
The only international aitport serving the project area is in the capital city, Accra. The coutitry is
served by two sea ports at Tema (in the Greater Accra Region) and Takoradi (in the Western
Region). Thete are domestic air flights between Accra and Tamale.

4.3 Telecommunications

International telephone, telex, e-mail and fax connections are available at Accra, and all the regional
capitals. Telecommunication will be the tesponsibility of contractors. The Engineer shall give
niecessaty aid to acquire these telecommunications.

44  Accommodation

Camp facilities at the construction sites including all lodging offices, canteens, pottable cabins,

workshops, watet and electricity supply, sanitation, etc will be the responsibility of Contractor.
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4, Site & Other Data

41  Geology and Climate

All these three (3) areas fall within the Voltaian Supetgroup. The Voltaian Supergroup has been
divided into three groups, separated by major unconformities: in upward succession the

Kwahu/Bombonaka group, Oti-Pendjari group and Tamale/Obosum group.

The Kwahu/Bombouaka group unconformably oveilies the Eburnean basement, itis up to 1km
thick and consists mainly of medium-grained sandstones commonly with well preserved
sedimentary structutes. It is envisaged to have been deposited along the margins of an

epicontinental sed.

"The Oti-Pendjari group is up to 4-5km thick. It consists of shales and immatute sandstones. It
overlies the Kwahu/Bombouaka group with major unconformity, marked occutrences of 2 ‘triad’
consisting of tillites, carbonates and laminated siliceous rocks 9silexites), that can also be
recognised in other Neoprotetozoic successions in West Aftica (Deynoux et all, 2006). The
overlying patts of the Oti group have been interpreted to tepresent the transition from a rifted
passive matgin to a fully developed foreland basin related to the Dahomeyide (Pan African)

otogeny to the east (Carney et al. 2010).

The Tamale/Obosum group is up to 1km thick. It consists of continental deposits, sandstones,
conglomerates and other rock fragments, together with westward current directions. The

Tamale/Obosum group is interpreted as molasse deposits detived from the Dahomeyide.

4,11 Buipe
Neoptotetozoic - (620 Ma — 635 Ma)

Belongs to the Oti-Pendjari group of the Voltaian Supet group, lying between the
Obosum and Kwahu group. It consists of limestone, thinly bedded to massive, cheity- -
like beds (silexites), mictitic sand, dolomitic towards the base (Buipe Mb’ of the Kodjati

Formation) Basal tillite-like conglomerate

412 Yapei

Belongs to the Tamale/Obosum group, undifferentiated comptising mudstone, siltstone,

sandstone and othet rock fragments.

"The formation lies at the lowest sequence of the Obosum group and lies unconformly on

the Oti-Pendjari group.

XXXV
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Manufactures’s authorization/wasranty

12, CONFIGURATION

The vehicle should sit 5 persons including the driver

The vehicle should have 2 persons in front and 3 persons at the back

The vehicle should have 4 doors

The vehicle should have first aid box fully equipped ,2 warning triangles, Jack and Bat, wheel
spanner, set of hand tools, set of floor mats

The vehicle must have Powet window, power doot lock, Power retiactable reat-view mirror,
arinrests, intetior reat-view mirror, central remote-control lock systein

KXl
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Rear Window defogget

Exterior Light Indicator conform with Ghanaian regulations

8, STEERING

Power steering ,

SUSPENSION

Front: Double wishbone

Reat: Heavy duty tigid leaf spuing

9, TYRES AND WHEELS
Tubeless 4 Radial tyres suitable to the full load rating and for/off highway ground

conditions.

Rim size; 16/17in mounted

Full size spate tyre mounted on a suitable carrier with security lock

Alloyed tim

Mud gﬁai'd at all tyres

10. ELECTRICAL AND ANCILLARIES
12 volts. All electrical components tropicalized

Heavy duty battery: 64Ah rating

Heavy duty alternator

Hazard warning light

3.speed electric windshield with intermittent feature and electtic windshield washet

11, INSTRUMENT MONITORS AND WARNING DEVICES
All calibrations on gauge/metess to be in metric units

Speedometet, odometer, trip metet

Engine coolant temperatute gange and tempetature warning light

Engine oil low pressute warning light

Battery chatging indicator

Fuel level gauge and low fuel warning light

Optimum and guatanteed body protection is provided. Galvanize anti-coptosion treatment
process is provided in respect of boedy, frame, floor and undetbody

Operating manual in English

A6-months 100,000-km warranty whichever comes fitst

wxxii
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Body Rust Protection

AM/FM Radio with CD player, 4 Speakers, USB, AUX @MP3/WIMA capable).Antenna

Spare Wheel Anti-Theft Lock (with spate tyre)

High Mount Stop Lamp

Diesel Engine: 2500 - 3000cc

GVW (kg): 2700-3000 kg

2. INSTRUMENTS

Speedormeter, Odometer, Tachometet etc. on the dashboard

Engine Temperature Gauge

Oil pressure indicatot

Battety changing meter

3. ENGINE

4 cylinder in-line Diesel Bngine

Engine capacity:2500- 3000cc

Natural aépj;.'l'at'i‘(ﬁn o

Maximum Power :100- 60Kw @ 3000- 4000 tpm
Maximum torque :300- 200Nm @ 2000-2300 rpm

4, Transmission

Five (5) forward gears one (1) reverse gear

5. BRAKES

Ventilated Disc (Front) Power assisted

Drum (Rear)

Mechanical Patking Brake

6. ACCESSORIES

Digital Clock

Seat Belt on all seats

Fabric seats

7. ELECTRICALS

Heavy-Duty Battery

Heavy-Duty Statter

Heavy-Duty Alternator

Hazard warning lights
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Separate bucket seats for drivet and front passenger

Driver and passenger sun visox; assist grip for all passengers

Seat belts on all seats

Driver and Passenger Air bag

Power mitror

Central Doot locking system

Side step/ grill/ back bumper

Full tropicalized ventilation and Two(2) zone Air Conditioner (Front and Back Controls)

FM/AM radio/ CD player with auxiliaty input/ USB, Bluetooth phone connectivity and 6
speakers : o

Digital clock

Power widow front tear

Power rear view mitrors (left & right)

7. BODY EXTERIOR

Laminated windshield and safety glass throughout

Horizontal opening (swing-type) tear doots

Rear Step

Colout finish to be determined by the client. Bidde to specify colour and trim options available.

Fuel tank with security lock and keys

9, MISCELLENIOUS

Rechargeable fire extinguisher

Warnifig triangle

First Aid Kit

Heavy duty vehicle jack, wheel spanner and all accessotes

Makess standard toolkit

Chassis: Ladder type box scction preferred. Makers standard to be specified

Protection against cotrosion: Optimum and guaranteed protection is requited

Operating manual in Enplish

36-months 100,000-km warranty

Type 2: 4 X 4 Double Cabin Pick Up

No.: 9 No.

Minimum Specification

1, General Featutes

Air conditioned (multt outlet)

Left Hand Deive

Owerall dimensions (LXBXH) : min mm:5330x1850x1810

Front Headrest (Deiver +1 passenger)

Seat Cover Matetial — Fabric

Front Seat Belt

Seat Belt on all seats
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1. ENGINE

Diesel 4 stroke 4 cylinder DOHC In-line, Turbo aspiration

Engine capacity: Max 2986cc (4 cylinder engine)

Maximum Qutput 127kW/ 3400rpm

Maximum torque, 410Nm @2800pm

Puel systemn: Common rail type

Heavy duty dry tape air cleanet with replaceable element

Positive oil and fuel filtering systems with replaceable elements

Dust proof crankease breather and oil filter cap/ heavy duty, tropicalized engine cooling systemn
with direct drive cooling fan

3. TRANSMISSION, TRANSFER AND DRIVELINE

Auto transmission; minimum 5 speeds forward all synchromesh and one reverse

Full dme 4WD

Automatic free running hubs

4 STEERING SYSTEM
Left hand side control :

Power assisted tilt steering

4. BRAKE SYSTEM

Dual citcuit hydraulic system with vacuum booster

Front brake: Ventilated disc brakes,
Rear brakes: Ventilated disc

Anti Lock Brake System (ABS)

Mechanical patking brake

6. SUSPENSION

Front: Heavy duty double wishbone suspension with coil spring and double acting, telescopic

shock absorhers
Rear: 4 link lateral rod

5. TYRES AND WHEELS

Radial tubeless tyres snitable to the full load rating and for/off highway ground conditions

Rim size: 177

Full size spare tyre mounted on a rear carrier with cover

7. ELECTRICAL AND ACCILLARIEGS

12 volts, All electrical components tropicalized

Heavy duty battery

Heavy duty alternator

Exterior lights and indicatots to confirm with Ghanaian regulations

Hazard warning light

2-speed electric windshicld wiper with intermittent feature and electeic windshield washer

Rear wiper and washer

6. INSTRUMENT MONITORS AND WARNING DEVICES

All calibrations on gauge/ metets to be in metric units

Speedometer, Odometer, Tripmeter

Engine coolant temperature gauge and temperature wamning light

Engine oil pressure gauge and/ or low pressure warning light

Battery chasging metet:

Fuellevel gauge and low fuel warning light

3. CAB AND ACCESSORIES

Seating capacity: 7 petsons

Fabric upholstered seats
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Schedule 2

Type 1: Cross Country Vehicle 4%4 Automatic (Diesel)

No.: 3 No.

Minimum Specification

1. MAKE AND MODEL
Equipment offered should be from the manufactuter’s own standard range of production in current
supply and conforming as neat as possible to the following specifications. Vehicles should be
suitable fot continuous operation in tropical conditions altitudes 1,500 M above sea level. Bidder
shall ensure the vehicle offered complies with the stipulated requirements of law pertaining to
opetation vehicles in Ghana o1 any modification there in effected at the time of submitting the bid.
All items to be fully assembled with all the normal standard fittings and tested ready for immediate

usc.

2. PRINCIPAL FEATURES SOUGHT
-Left-hand diive, power assisted steering

-Diesel turbo engine with maximum output powet of 127kW (SAE)

-GVW 2850-2990 kg approx.

-FM/AM radio/ CD playet with auxiliaty input/USB, 6 speakers maximum
-Courtesy lights on front + rear doots

-4 Wheel Deive Station wagon

-Chrome plated side mirrors with integrated side turn signals

-2 zone ait conditionet (From “left and right and back Cantrals)

-Fabrie Upholstery

Driver And Passenget Ait bags + Side impact beams on all doots’
-Cool Box

-Side Step

-Body sttipe

‘Integrated antenna in rear and side glass

-Spatc tyre mounted on suitable catriet undetneath vehicle

-Ground clearance: 220mm
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Item Desctiption Qty
11 Hand-held GPS suitable for site conditions inclusive of car fitting
utensils .
12 Walkie-talkie radios, 20 km range, with chargers
13 Blectronic / Electsical Equipment

Personal computers, Intel i7-2600, 3.4GHz with minimum 750GB
hard disc,

8 GB RAM, 19” TFT screen, 1 setial and 1 parallel port, 4 USB potts,
4 in 1 card reader, DVDRW Drive, fix modem, mouse and keyboard

inclusive of the latest versions of Windows

MS Office Professional latest softwate together with licences and user

tnanuals for all software.

14 Intel i7 3.7 GHz with minimum 1TB hatd disk, 16 GB Ram, 15.6”
TFT screen, DVD-RW diive and fax  modern, 4 USB poris, LAN
connecton, inclusive of the of latest edidon of Windows and MS

Office latest software, inclusive of all licences and manuals.

15 Latest versions of MS Project, AutoCAD and AutoCAD 3D Civils

software, inclusive of licenses and manuals.

16 A3/A4 size colour and black and white laser printer, laser copier,

scannet with auto feeder and collatog, including toner cartridges

(b) The Contractor shall supply new vehicles and maintain them for the exclusive use of the
Engiheer and his staff This shall be provided as a Provisional Sum of {JSE 900,000.00 m the

Contractor’s Contract Price.

A description of the number and types of vehicles to be provided is given in Schedule 2 to this
Employer’s Requirement. The vehicles offered should be based on the manufacturer’s curtent

standatd production models, which conformns as neat as possible to the minimum specifications.
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Jtem

Description

Qty

speciﬁcations.

847646 GeoMax Zenith35 Pro GNS5 receiver, 555 channels
with internal 3.75G GSM, WLAN, Bluetooth and UHF module
with TAG (tilt & go) functionality, GPS+GLONASS, Muld
Frequency, 20Hz positioning rate 1

832426 Zenith35 Standard Accessory Kit for Zenith GSM-UHF
Variant, Includes hard container, charget, 2 batteties, GSM
antenna and USB cable Quick Guide and CD. 1

760259 ZRA 100, Gainflex UHF Antenna-frequency 435-470
MHz 1.

811926 P$336, Getac rugged handheld. For the use with
Mictosoft Windows, Mobile compatible software. Includes Li-
Ton battery and charget. 1

789350 ZFR200, Holdet for attaching Handheld telescopic pole.
1

8240853 Geomax X-Pad Field “GNSS Standard” 1

789349 ZPPC200, Telescopic Cathon Fibre and Aluminium pole
with 5/8” screw for GNSS. Extends to 2.5m 1

832481 ZVC 601 Compass Calibration tool for GeoMax Zenith
35 TAG GNSS seties 1

3 CTW100 Wooden Tripod or similar specifications.

4 ZST100 Pole Suppott ot similar specifications.

5 CTP106-2 Tripod 100-165cm ot sitnilas specifications.

6 ZCA100 Catter w. 5/8” screw for GNSS Antenna or siinilar
specifications.

7 BeiDou option, enables tracking of BeiDou satellites with a Zenith35
Pro GNSS receiver ot similar specifications.

3 Galileo option, enables tracking of Galileo satellites with a Zenith35
Pro GNSS receiver ot similar specifications.

9 ZTR101 Standard Ttibrach without optical plummet, black ot similar
specifications.

10 Softwate — Geomax Post Processing Software (GGO Full Package) ot

similar specifications.
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The land for the residentia} acconunodation shall be provided by the Ermployer. The buildings

must be gated and fully fenced.

(b) Office Accommodation for the Engineer and his Staff
The Contractor shall provide a fully furnished office accommodation of area 200m’® with toilet
facilities for the Bngineer and his staff, He shall provide the equipment according to Schedule 1

to the Employer’s Requirements.

The residential and office accommodation for the Engineer and his staff shall be provided as a

Provisional Sumn of US$ 390,000.00 in the Contractor’s Contract Price.

SCHEDULE 1: EQUIPMENT FOR THE ENGINEER’S OFFICES

Item Description Qty

1 Zenith35 Pro GSM-UHF Base Set with ext. radio or similar 3
speci_ﬂc_ations.
847645 GeoMax Zenith35 Pro GNSS receiver, 555 channels with

internal 3.75G GSM, WLAN, Bluetooth and UHF module, GPS +
GLONASS, multi-frequency, 20Hz positioning rate 1

832426 Zenith35 Standard Accessory Kit for Zenith35 GSM-ULIF
Vatant. Includes hard container, charger, 2 batteties, GSM antenna
and USB cable, Quick Guide and CD 1

760259 ZRA 100, Gainflex UHF Antenna — frequency range 435-

470 MHz 1

789359 HPR2, SATEL 35W EASyPro high powe radio with a 403-
473 MHz tuning range. Includes power cable for connecting to a
12V battery 1

839820 ZRA 104 UHF whip antenna 430-450 MHz 5db gain for
use with external radio 1

839819 ZAR201 Adaptor for mounting ZRA 104/105 antenna to a
5/8” thread, including 5m antenna cable 1

792382 Z1DC221, Cable for connecting the Zenith 10/20/35
teceiver to an external power supply to the EASy Pro radio. Can
also be sue for only external poweting the receiver. 1

645616 Measusing Tape 1
760269 ZCA 100 Cattier w. 5/8” screw for GNSS Antenna 1
790770 ZTR 103 Standard Tribrach with optical plommet, black 1

832513 ZPC201, Pole 25cm for mounting of Zenith receiver for
Base setup 1

2 Zenith35 Pro GSM-UHFE-TAG Flexible Rover Set or similar J
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3. Facilities for the Engineet’s Representatives
The Contractor shall provide and maintain accommodation, offices, equipiment and furnished

housing for the Engineer and his staff, including seniot staff, junior staff and technicians.

(1) Housing Accommodation fot the Engineer and his Staff
(@) Residential Accommodation Type I: 3 No. 3-Bedroom House fully furnished with
all the hard and soft furnishings. The building must have 2 common living room
dining area, kitchen, and all the bedrooms must have en-suite bathrooms.

The approximate internal floor arrears of the main components of the house shall be as

follows:
Desctiption Area (m®)
Living — Dining Roomn 36
Master Bedroom (with en-suite toilet, bath, shower & whb) 30
Other Bedrooms (2¥261n% (with en suite toilet, bath/shower & whb) 52
Kitchen and food store/pantry | 16
Toilet cubicle with whb 3
Circulation area (internal) 20
(i Residential Accommodation Type II: 3 No. 2-Bedtoom House fully furnished with

all the hard and soft furnishings. The building must have a living arca, dining room

and 2 kitchen. The bedrooms must have en-suite bathrooms.

The approgimate internal floor arrears of the main components of the house shall be as

follows:

Desctiption Area (m?
Living - Dining Room 36
Other Bedrooms (2*26m? (with en-suite toilet, bath/shower & whb) 52
Kitchen and food stote/pantry 16
Toilet cubicle with whb 4
Circulation area (internal) 10
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'The Health and Safety Plan shall consider and respond to the specific Health & Safety hazards and
issues relevant to the Works and shall document the systems and methods to be implemented in

accordance with the Contract. GHA shall review the Health and Safety Plan and to give formal
approval.
2,7 Special Specification

The Contractor shall provide a Special Specification detived from the Genetal Specification -
Ministry of Roads and Highways Standatd Specification for Road and Bridge Works, edition of

July 2007 in relation to the proposal and the works undestaken.
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2.4

2.5

2.6

Bridge Furniture and Equipment

For the draining of the deck an adequate draining system shall be provided. No treatment
of the run-off watet is required.

Adequate lighting shall be installed on the bridge and its approaches.

Handrails shall be provided according to Eutocode.

Traffic signs shall be installed in accordance to the local requirements.

Mobile inspection platform capable of going the full centre span of the bridge shall be
provided.

The Contractos shall produce 2 video documentary of the Works.

The Design shall make provision for accommodation of utility lines on both sides of the
Bridge.

The Conttactor shall provide a petmanent inspection platform for regular inspection and
maintenance by the Employer after Taking Over of Works. Such inspection platform may
be used by the Contractor during the Works. The inspection platform shall be designed in
a2 mannes to be used a permanent inspection platform for regulas inspection and
maintenance by the Employer after Taking Ovet. The inspection platfotm shall be handed

over by the Contractor to the Employer upon Taking Ovet.

Maintenance of Existing Bridges
The Contractot shall be responsible for the maintenance of the existing bridge. The
Contractor shall submit to the Engineer a programme for the maintenance of the existing

bridge. He shall also undertake the following activities

»  Conduct an assessment of the state of the existing bridges at Buipe andYapel.
*  Schedule and conduct regular maintenance activities on the existing bridge.
«  Hnsute that the closute of the existing bridge for any maintenance works at any

point in time shall not be mote than 24 houss.

Health and Safety

Within a month aftet coming into force of Contract the Contractor shall submit to Ghana Highway

Authotity (GHA) a Health and Safety Plan specific to the Contract and Works. The Contractor

shall complete the Health and Safety Plan in confottance with any national requirements for

prepating Health and Safety Plans.
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Water collection points and deck falls shall be designed to facilitate concealed pipework.

Stractural lines shall be kept clean, clear and unintertupted. ‘Blisters” in the structure /
soffit, special cover panels and other additions to conceal pipework are not permitted.

Water shall not discharge over ot onto beatings. Joints shall not be located ditectly over
bearings.

Manage water flow to stop leakage from construction and movement joints.

Special attention shall be paid to watetrproofing of movement joints. Water shall be
collected at movement / expansion joints. Movement joints shall prevent the passage of

moisture,

Access to drainage routes is to be at deck and ground level only. Access at ground level is

to be through manhole pits not access panels in piess.
Access hatches, todding eyes, etc. ate not petmitted in the surface of piets.

Setvice conduits and rainwater pipes should be fully recessed into the piets and completely
concealed behind tobust panels that are temovable for access.

Ensute that robust kerbs and mast bases ate catefully detailed to avoid comproimising deck

waterproofing systems and drainage falls.

Flexible joint / funnel details in drainage pipework may be needed at movement / beating

locations.

2.3 Construction Works

The Contractor shall

Construct the bridge and the approach toad in accordance to the designs submitted,
Employer’s Requirements and the provision of the Conditions of Contract.

Provide adequate advance direction signs should be considered for installation along the
road cotridot during construction
Provide for road line marking and road signs for the works
Construction of the bridge(s) and approach road(s).
" Bridge at Buipe of width 12.5m and approx. length of 240m
® DBridge at Yapei of width 12.5m and approx. length of 240m
* Bridge at Daboya of width 12.5m and approx. length of 240m
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¢ Unplanned cold / day-work joints are not acceptable in any visible works. If construction

joints are unavoidable conceal with appropriate detailing,

¢ Matching pre-cast and in-situ concrete colowss will be very difficult. Design structures and

production methods to avoid visible diffesences in colous.

o Whete pre-cast elements are joined end to end, in-situ conctete ‘stitching’ shall not be

visible in the completed outex faces (e.g. edge beains).

o Prevent rust staining from temporaiily exposed reinforcing bars and other mild steel

components.

+ Design pre-cast units’ size, shape and layout to be sympathetic in proportion and scale to

the whole structure.

¢ Whete the ‘rear’ face of pre-cast units will be visible to the pubiic, ensure that the finish is
high quality.
» Consider application of texture and patterning to conctete sutfaces, especially to break up

large sutfaces. Patterning and applied finishes provide an oppottunity for local

custoinisation.

e Whete a higher quality finish is fequited considet these concrete finishes before

considering cladding:
i castin concrete finishes and / o pattetns if) post-casting finishes: e.g. acid wash, polish

., Whete cladding is considered refer to the considerations in ‘Materials and maintenance’

above

2.2,10 Rainwater management

Design Principle
Al water run-off, including from bridge decks, shall be fully managed, controlled and
collected to prevent staining of finishes and damage to materials.

Design Considerations
o Al rainwater on bridge decks shall be collected and discharged temotely from the

stractuates.

o Watetptoofing systems shall be complete, and dusable for theit intended design life.

e All rainwater pipes shall be concealed within the normal structural profiles.
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Fastenets and accessories for weathering steel structures shall be in compatible matetials.

Consider weathering steel columns to mitigate the risk of concrete columns being stained

by water run-off from weatheting steel,

All metatwork installations shall isolate dissitnilar metals to prevent electrolytic corrosion.

Water run-off from one type of metal to another shall also be carefully considered and

managed.

In utban locations, weathering steel may be felt to be inappropriate in pedestrian accessible
locations due to risk of rust marking to clothing. Where necessaty, physical separation by

handrail and/or balustrade design or paint the inside face of weathering steel parapets.

Cleaning of grafiti from weathering steel can remove patt of the sacrificial surface layer.

Define how this will be dealt with if the structure is located in a high risk area for grafiti.

Smaller components could be galvanised or zinc coated (eg fame sprayed). Galvanised

steel is unlikely to provide a service life of 100 yeats, therefore resolve how galvanised

components will be replaced or painted.

2,29 Conctete
Design considerations

Visible concrete should be Class F3: the finish should be sinooth and of uniform texture

and appearance.

Conctete colour shall be consistent within each structute. Concrete colous shall be
consistent across all structutes that can be seen together.

Control aggregate choice and conctete batching to ensure colour consistency.

Formwotk lining shall not stain the conctete and shall be joined and fixed to prevent

blemishes. Use one formwork type and soutce in each structute.
Plan shuttering to define all joints and to prevent minor variations causing pattern staining.
Do not use internal ties and embedded metal parts.

Avoid hotizontal construction joints. Whete possible, pout walls and piers full-height or

pre-cast.
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s Do not use paint finishes where access for te- painting requires perppanent way
possessions.

o On-site cutting ot drilling of coated (galvanised, painted, etc) components is not
petmitted: this will require cateful detailed design and fabrication.

+ Movement joints should be minimised. Whese they ase essential, they should be propetly
detailed to be concealed or coordinated with the geometry and appeatance of the whole
structute.

o Detail structutes, including piets and abutments, to avoid creating ledges which could be
used by roosting bitds or for climbing the structure.

s Deck finishes should be compatible with the surtounding envitonment. They shall provide
good slip resistance and be well drained, with consideration to mud. Deck finishes should
also be resistant to small scale residue.

s Large ateas of plin finishes may suffer from grafiti: they shall be easy to clean. Consider
anti-grafid coatings for concrete, but there shall not affect the concrete’s appeatance.
Higher quality finishes should be considered in intensely used locations.

o Assess and mitigate vandalism risks including litter, grafiti, malicious damage (e.g to
lumninaites), theft (e.g. of metal components) and arson.

e Integrate design of secure access to beating locations / abutments for inspection and
maintenance. Maintenance access toutes, steps and handzails should be included in the
designs.

¢ Whete exposed conctete finishes ate not acceptable, consider:

i masonty cladding (brick, block or stone)
ii. other cladding (timbet, metal, mesh, etc.)

iii.  screening with vegetation

2.2.8 Steelwork
Design considerations
«  Use weathering steel to minimise maintenance requitements in steel and steel composite

structures.

o Note that weatheting steel is produced as at plate. Rolled hollow sections ate not produced.
e Detail weathering steel structures to fully manage, collect and direct water: run-off.

o Prevent staining of adjacent sutfaces and finishes.
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Design Considerations
* Minimise and avoid the use of vertical walls (including abutments, wing walls, side walls
and retaining walls) so that they will not be visible to the public: they are an alien element.
*  Wing walls for abutments shall preferably be parallel to the road alignment.
* Wing walls in embankments should be aligned at approximately 45 degtees so that a
slope continues in front of the wing wall, minimising the overall length of wall.
¢ Minimise hard landscape finishes around abutments. Use vegetated earth slopes. Use
tiptap in areas where planting will not thiive,
* In urban areas with hard Jandscaping, vertical faces for abutments and wing walls are
preferred.
* Design and detailing shall manage water flow to prevent leakage from drainage behind
walls and prevent staining or poor weatheting of front faces.
* Design pre-cast units’ size, shape and finish to be in proportion and scale to the whole
sttucture and sympathetic to the location.
* Details at edges / interfaces will have a considetable impact upon appearance and
weathering, Careful coordinate copings, handrails, connections to other construction,

access / inspection hatches, etc,

2.2,7 Materials and Maintenancee
Design Principles

All materials, components and systems shall be capable of providing a service life of as
close as possible to 100 years,

subject to approptiate maintenance.

The need for maintenance shall be minitnised, especially whete it fequites petmanent way
access or line possessions.

Although thete is an engineeting presumption that steuctures should be accessible for
inspection, some elements will inevitably be concealed, for example foundations and the
back of retaining walls. Where cladding of sttuctures is proposed pay special attention to
dugability of the structute and consider how the cladding may be temoved for maintenance
ot repait of the structute.

Design considerations

Self- finished materials are strongly prefetred. If coatings ate used, vety long life factory

applied coatings (e.g. galvanising, anodising) ate preferred to paiat, powder coating, etc.
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s Beasings shall be accessible for inspection, maintenance and replacement. A consistent
beating zone should be used across all piets.

¢ Do not place bearings directly under movement joints / vulnerable waterptoofing details.

s Where bridges are close or alongside each other, ensute that the piet designs and

locations are coordinated and aligned. Promote open views below the bridge decks.

225 Parapets

Design Principle

Parapets shall have a consistent identity across a range of span lengths and structural cross-

sections / forms, ~

Design considetations
e Pagapet panels shall be a siandardized design and sizes, used across the entire systetn.

s The parapet design shalt be flexible enough to cope with structures that have curved

setting- out, either in plan or cambet in Jong section.

o Parapet lines shall be clean, simple and uninterrupted. Parapets shall be set-out to use

whole panels only. ‘Blisters’ in the parapet line or special parapet panels are not petmitted.

«  Furniture and all accessories shall be fixed on decks between and within the deck parapets

only. Nothing should be mounted on the top, outet face or underside of parapets.

e« Patapets should have a down-stand that extends below deck edge cantilever. The down-
stand should incotporate diip gtooves to control water discharge and the potential for

staining structures below.

e Parapets shall prevent trespass by eliminating climbable ledges and toe-holds on the outer

faces whete they ate accessible from embankments ot adjacent structures.

e Parapets providing guarding for personnel shall extend to at least 1100mm above the

adjacent wallcway sutface

22,6 Abutments and walls
Design principle
The visible extent of concrete walls and abutments shall be minimized, before

considesing cladding or screening
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If crossheads ate required to link pier heads to multiple deck beams, the crosshead should
be contained within the overall depth of the deck to maintain continuity of the bridge soffit
line,

Decks for bridges that ace set-out to a curve in plan shall be designed to provide a
continuous smoothly curved appearance. Whilst straight components may be suitable, the
extent of any faceting shall be carefully assessed and controlled to achieve the required
appeatance. Fot example, 3m long pre-cast bridge scgments aze acceptable on a curve.

30m long straight pre-cast beams would not be acceptable unless the curve was of very

large radius.
2.24 Piers and bearings

Design Principles

Piers design shall be consistent within each structure and comply with an overall GHA

line- wide identity.

Design considerations
Pier aesthetics and setting-out shall be consistent within each structure. The number of
vatiants within any sttucture shall be minimnised. Pier proposals will be subject to design
review by GHA,
Pier desipn should be propottionally elegant and must be able to accommodate
significant variation in their heights.
Pier sizes should be minimised and piers set Dack from the edge of deck structuges,
A clean, simple, uncluttered appeatance is tequired. No handrails, ladders, pipes, cables,
etc. are to be fixed to any piets (ot portal structures).
The use of Jeaf piets shall be minimised, especially whete skewed geometty creates long
leaf piers.
Exposed pile caps, sheet piles and foundations are not permitted in any location.
Where practicable, place piers outside train impact protection zone to avoid increased
pier sizes.
The pier surface atea needed for bearing replacement / jacking should be defined to
permit consistent maintenance procedures. Thete is an option for bolt on jacking frames
to minimise pier top size, but this will need line- wide coordination across line to avoid

multiple different sohations.
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¢ Thermal Effects:

Minimum temperature = 8°C
Maximum temperature = 60°C

o  Wind Loads:
Wind speed duting service v = 27,50 m/sec.

» Earthquake Effects:

Shall be considered as 8% of total dead load applied as equivalent lateral load on beatings for

exceptional load case.

« Ioad on parapets
A line force of 0,80 kIN/m, acting as a vagable load, hotizontally on the top of the patapet shall

be applied.

* Flood Levels
A flood with 2 50 yeats probability shall be considered in the Design.

This flood level shall be obtained by the Contractor from Volta River Authority.

s For this exceptional load case a wind load for 20% and no traffic load has to be considered.

2.2.3  Dececk Structurcs

Design Principle
The form and detail of spanning structures shall be sitnple, continuous profiles modeled

to minitnise bulk and visual impact.
‘Design considerations

e Deck soffits should provide a clean, stmooth continuous profile. Multi-beam decks are
acceptable in this context.

o Deck edges should be cantilevered, with beams set back from deck edges, creating a
shadow line to break up the bulk of the elevations. Set-backs should vary to suit different
beam depths and deck widths.

¢ Standardised pre-cast cantilever units should be used to fotm deck edges.

e Visible down-stand ctossheads ate strongly discouraged and shall be subject to design

review,
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2.2.2 LOADINGS
Design for the Works shall be based on below defined standards and criteria however subordinated

to the lumiting factors of existing foundations, substructures and arch structure.

* Dead Load:
Fot dead load the unit weights given in EN 1991-1-1, past 2 shall be applied.

s Traffic Loads:
Load model 1: (shall be used for the deck)

Traffic load is applied as defined in EN 1991-2 chapter (4)

Load adjustment factor: In accordance to the limitation capacities of the remaining structures

(foundation, substtucture, arch), o factor «=0,80, whichever is lower.

Lane 1: Axle loads 300 kNN, untformly distributed loads 9,0 kN/m?
Lane 2: Axle loads 200 kN, uniformly disttibuted loads 2,5 kIN/m?
Reinaining area: uniformly distributed loads 2,5 kiN/m?
Foot-walk loading: uniformly distributed loads 2,5 kIN/m?

lmpact: The dynamic amplification is included in the above values for traffic load.
Load model 2: (additionally used for conctete slab, stringers and cross girders)
Load Model 2 shall be used for local assessment only,

Load Factor of p=0,80 shall be applied.

Load maodel 3: (UK National Annex) to

Butocode 1:  Actions on structures

Part 2 Traffic Loads on bridges

* Horizontal forces - Braking and Acceleration

EN 1991-2 clause 4.4 shall be applied, using a load factor =0,80. The maximum biaking force
shall be limited to 900kN.

» Fatigue Loads
The structural details shall be designed including the consideration of fatigue effects.
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s

2.1.3 Topogtaphical Sutvey

The Contractor shall undertake topog:taphical sutvey in accordance with the MRH Standard
Specification for Road and Bridge Works, 2007.

2.2 Design Works

The Contractor shall be responsible for

¢ Detailed engineering design of the bridge(s) and apptoach road(s).
The Contractot shall be responsible for the design and the preparation of all drawings of

the Works.
¢ Production of construction and/or shop drawings

e+ Provide a maintenance manual for the completed new bridge with the provision of the

necessary equipment fot maintenance activities.

2.2,1 Design Parametets
¢ Carriageway width ~ 8.50im
¢ Foot Path 2.00m
e TFffective Temperature Range +8°C and 51 °C

e  Seismic Loading is taken as 8% total dead load.
¢ New bridge deck and girders must be reinforced concrete units or composite decking with

steel girder system on teinforced concrete piets and abutiments

¢ The bridge should be designed to a free board of 12m above the water level at mean flow
ot 1.5m above the exiting bridge level, whichever ie higher.

o Detailed engineeting design of the bridge and approach road(s).

The Contractot shall be responsible for the design and the preparation of all drawings of
the Works.
e Production of construction and/or shop drawings

s Construction of the bridge(s) and approach road(s).

= Bridge at Buipe of width 12.5m and approx. length of 240m

»  Bridge at Yapei of width 12.5m and approx. length of 240m

» Bridge at Daboya of width 12.5m and approx. length of 240m
o Pavement design for the approach roads

s Protection of Embankment
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* Review of the field and laboratory work by the Geotechnical Engineer, In cases where there are
limited of pattial data, the Geotechnical Engineer should state this. If in the Geotechnical
Engineer’s opinion, the data are defective, irrelevant, insufficient or inaccurate; he/she should
point this out and qualify comments accordingly. Any particular advetse test results should be
consideted carefully in order to determine whethes they are misleading or represent a real

phenomenon that must be accounted for in the design.

Tabulation and graphical presentation of the tesults of the field and laboratory work in relation

to the requirements of the projects.

" Determination of the depth to the groundwater table and its seasonal fluctuations.

* Sub-sutface profile(s) in graphic form (geotechnical profile ot model), showing the disposition
of the various sub-sutface formations. Detailed description of all sub-surface formations in
telation to their physical properties and their comptessibility and strength characteristics.

Comments on irtegulatities such as pockets, cavities etc,

* Collating and presentation of the geotechnical data for each sub-sutface formation. This

presentation should be in a form which would enable sclection of characteristic values for
design.
* Submission of proposal(s) for further field and labotatory wotk, if deemed necessary, with

comnments justifying the need for this extrd work.

{b) Conclusions and Recommendations

* The conclusions and recommendations of a geotechnical repost will include, but not be limited
to the following:

* Classification of the project according to geotechnical complexity.

* Selection of suitable characteristic values for the tequitements of the project (geotechnical
design pataineters),

* Settlement and stability computations,

* Recommendations concerning problems that may be encountered during excavations, pumping

operations, construction of retaining structures and ground anchors, placement of earth
materials etc.

* Comiment on likely interaction of wotk on nearby structuses.

* Recommendations on any other issues e.g. for sutface drainage if required. Comments on

liquefaction potential, scour depth, unsuitable soil etc. if applicable.
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Patt 1 Presentation of Site Investigation

The presentation of factual geotechnical information will include, but not be limited to, the

following;

Puzrpose and scope of the geotechnical investigation, including a discussion on the extent and

scope of the investigation.

Brief description of the project for which the geotechnical report is being compiled giving

infotmation about the location of the project, its size and geometry, anticipated loads, structural
clements, materials of construction, etc, and also giving a statement of the anticipated

geotechnical complexity and risk associated with the project.

Dates between which field and Iabotatory work were performed.

Detailed description of methods used for the field and the laboratory wotk with reference to
aéccptcd standards followed, and with discussion on rationale used to determine type, spacing,
frequency and locations of all tests.

Types of field equipment used.

Presentation of field observations which wete made by the supervising field personnel duting
the execution of the sub-surface explosations.

Data on fluctuations of groundwatet table with time in the boseholes duting the performance
of the fieldwork and in piezometets after completion of the fieldwork.

Compilation of individual boting logs, penetrometes rvesults etc. for each of the test locations
with desctiptions of sub-surface formations based on field descriptions and on the results of
laboratoty testing, In addition, the location and level of each of the test locatons shall be
accutately defined by sutvey control.

Colout photogtaphs of rock cote.

Gtouping and presentation of field and laboratory test results in appendices and as summary
tables.

Names of the petsons responsible for geotechnical site investigations and report writing.

Part 2 = Presentation of Evaluations, Conclusions and Recommendations

(a) Bvaluation of geotechnical information

The evaluation of geotechnical information will include, but not be limited to, the following:
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* the presence of sub-attesian conditions
* the potential aggressiveness of the soil and groundwatet, for example SO4, C, pH and Total

Dissolved Solids (IDS) to butied concrete and steel.

For most cases it will be necessaty to install standpipes in selected boreholes to enable sampling

and obscrvations of water to be made. An allowance in cost estimates must be given to these

installations.

(d) Laboratory Testing (Post Contract Stage)
In conducting laboratoty testing, procedures to be applied shall be in accordance with MR

Standards and Specifications, or American Standards (ASTM) and other relevant registered
procedutes. Because inost biidge investigations are based upon MRH Standards requirements,
those shall be applied whete possible. Laboratory testing shall only be catried out in GHA

accredited laboratories for the particular tests in question. All test results shall be presented as

GHA endorsed tepotts

It is advisable to stote all soil and rock samples for projects; at least until construction of the sub
structute is completed. They ate also valuable in the event of engineering problemms ot contractual
disputes duting construction and useful in establishing relationships between site investigation data

and in situ conditions,

, 2.1.2.4 Geotechnical Reposts (Post Contract Stage)

The information contained in the geotechnical report would be used for design, and construction
putposes. The report sh;auld be prepated in two parts:

Part 1 — (“Site Investigations Report”} details of all field and laboratory test data to be reptesented

Part 2 — (“Interpretative Report”) the geotechnical evaluation, interpetation, conclusions and

recommendations

Hach past should be complete in itself with Part 2 containing all the information presented in Part
1, Site Investigations Report. Both parts should contain keys to all symbols, terms and

abbreviations used, together with a clear statement of any limitations which apply.




Jeape of Works Employer’s Requirement

understood. Comimuaication between the bridge design engineer and the geotechnical engineer to

achieve an appropriate undesstanding is imperative.

The types of geotechnical field investigation should be discussed with the structural and engineets.

The numbet, location and depth of tests is to consider:

+ expected sub-sutface conditions

+ ptevious geotechnical information available

+ likely extent of zones in ground influenced by loading

+ need to achieve a reliable geotechnical model for analysis

* size and impottance of the structure

* tequirement to minimise Contractos and Employer tisk of changes during the construction
progtatnme due to variations in the subsutface conditions ftom that reported during the

investigation stage.

Allowance should be made for the anticipated levet of vagiability in ground conditions and possible
changes to the design. An experienced geotechnical engineer must make these decisions and
discussion on the numbes, location and depth of the selected tests must be a part of the
geotechnical tepott. This discussion must enable the reader of the report to understand what

factors wete used to assess these variables and provide a cleat understanding of the deliverables,

While the above points should be covered by a well-planned investigation thete may be situations
where duting the investigation stage it is comsidered by the Employer ot the geotechnical
consultant that additional investigation will be required to generate a mote reliable model and
minimise risk. This wotk shall be undertaken at 2 schedule of rates agteed upon ptior to the

commencement of the investigation.

All in situ testing, for example Standard Penetyation Test (SPT), etc, should be caried out in

sccordance with the selevant MRH Standards and supetvised accordingly. The puspose of in situ

testing is to determine the soil patameters necessaty for the design of foundations.

Groundwater must be investigated to determine:

+ the level of the permanent watet table at the time of the investigation occurrence of a perched
water table condition and its level

* estimated rates of inflow to excavations

v effects of de-wateting on water table levels and on adjacent structuses
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* Notes on any exposed geology, for example the presence of boulders, bedrock exposure,
swamps etc.
* The physical relationship of the proposed construction to the immediate natural
surtoundings and any existing developments.
The field reconnaissance survey must be diligently prepared and conducted. Experienced and
suitably qualified personnel should petform the survey. Futther stages of the investigation should
be held until the field reconnaissance survey has been completed and reported to the Ghana

Highway Authority,

(b) Desk Top Study
At the preliminary design stage site investigation should commence with a desk study ditected

towards collecting, collating and reviewing the following if available:
¢ Design diawings from any previous structure at the site.
. Geoiogical and Topographical maps, survey data and records, Hydrological data.
¢ Aerial photogtaphs.
* Regional seistnicity data.

® Sutvey records, local knowledge and resources.

The collection and collation of the above information, where possible, could be undertaken during
the field reconnaissance survey stage. However, further work to fully explore the extent of
information available may be required.

Duting the desk study stage, an ovetview of complexity and tisks associated with the geotechnical

design should be cleatly identified.

() Sampling and Testing

This stage of the Geotechnical Investigation will be carried out post contract stage. It involves the
exploration of subsurface conditions and retrieval of test data for generating geotechnical
pdtameters and geotechnical profiles.

Central to the investigation and subsequent design stage, an understanding of the ultimate limit
state design to be adopted for design is essential. This should be done by a suitably qualified and
experienced geotechnical engineer and conveyed to the personnel conducting the investigation
ptior to the commencement of site woks. The selection of Characteristic Values of geotechnical
parametess, the modification of these values by using Geotechnical Strength teduction factors and

the use of these modified values in calculating ultimate limit state design capacity must be fully

vid
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+ Mitigation measures in contract clauses . {
¢  Ozganisation structute & responsibilities E
«  Safe work practices and procedures

+ Consultation procedures and |

+ Petformance monitoting

2.1.2 Geotechnical Investigation
2,1.2.1  Introduction

This document has been prepared to assist in the planning, cost estimation, conduct and reporting

of geotechnical investigations at the Buipe, Yapei and Daboya bridge sites.

2.1.2.2  Objectives

The objectives for the guidelines ate to:
» Desctibe processes or stages of work to be followed for the bridge site investigations.
¢ Describe information required to design bridge foundations.

e Indicate standards of skill, workmanship and reporting, which are to be applied.

2123 Stages Of Investigation

(a) Field Reconnaissance Survey

It is expected that access and environmental constraints would have major influences on cost of
bridge investigations. It is therefore necessaty for a field reconnaissance sutrvey to be conducted
as the first stage of a geotechnical investigation. This may be undettaken by contractor or by a
consultant engaged by the contractot specifically for this survey. Information gathered from the
field reconnaissance sutvey should provide the following results:
» Legal and physical aspects of access to site and bridge alignment — both tiverbed and
adjoining properties.
o Availability of any setvices ot supplies of water, electricity, earthworks plant. Butied or
ovethead services,
e Photographs of sutface conditions.
e Taffic control requivements.
o The possible effects of altesnative investigation techniques on the environment (for
example, ground disturbance, vegetation removal, watet dischatge, noise etc).

o On-ground survey details. - Tide, river level or other natutal constraints,
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2.0 Scope of the Wotks

The wotk is a design and build contract based on the FIDIC 1999 Yellow Book Conditions of
Conttact. The Wotks generally consists of designing and construction of the bridge (s) and the
approach roads. It includes the engineering, construction, labout, matetials and equipment to build
new bridges and foll booths at Buipe, Yapei and Daboya and constiuction of at Buipe, a

weighbridge and a rest stop.

2.1 Engineering Studies
The Contractor shall undertake various engineering studies for the Works, These shall be, but not
limited to

211 Environmental Studies

The Ghana Highway Authority is obligated to provide and maintain, so far as is practicable, a
working environment for its employees and members of the public, that is safe and without tisk
to health. As a condition of this Contract, the GHA requires that the Contractor or its
Subconttactors that may be engaged to petform a service on its behalf will at all times identify and
exercise all niecessary precautions for the environment, health and safety (EH&S) of all persons

inchading Contractor’s Employees and membets of the public who may be affected by the Works.

The Contractor will acquaint himself of all environmental, health and safety policies, procedures
ot measutes implemented and adopted by the GHA of any premises at or within which the
Contractor will perform Works under this Contract. The Contractor will comply with all such
policies, guidelines, tegulations, procedures ot measures of the Environmental Protection Agency
(EPA) of Ghana; and in the event of any inconsistency, will comply with such procedutes ot

measures as they produce the highest level of environmental, health and safety.

Environmental and Social Impact Assessment

The Contractor shall prepare and submit an Environmental and Social Impact Assessment (BSIA)
teport within 4 months after Contract Coming into Force prior in line with Act 490. The ESIA

shall be used to obtain an Environmental Permit (BP) from the BPA for the commencetnent of

the Works.

The ESIA shall contain an Environmental Management Plan that shall be subinitted to GHA for

review and approval ptiot to commencement of Works under the Contract. The Management Plan

must include 25 a mininum requirement:
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1.2.1

1.2.2

1.2.3

The Emplover's Requirements covers the works for the desi and construction of Bridge
1oy q gn 2

at Buipe, Yapei and Daboya

1.2 Project Outline

Construction of Bridge at Buipe
The new bridge to be constructed will be on 2 new alignment close to the existing bridge
and link to the existing alignment. The existing bridge is to be maintained during the

construction of the new bridge. The recommended span for the bridge is 240m

Constraction of Bridge at Yapei

The new bridge to be constructed will be on a new alignment close to the existing bridge
and link to the existing alignment. The existing bridge is to be maintained during the

construction of the new bridge. The recommended span for the bridge is 240m.

Construction of Bridge at Daboya

The bridge site is located close to the town of Daboya which is on the southern
embankment. The access road is elevated on both embankments. The ramp length of

about 100m cach leads down to the Rivet. The recommended total span of the proposed

bridge is between 250 — 300m
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1.0 Description of the Works
1.1 Project Background

The key policy for the road sectot as contained in the Highway Network Master Plan (2001-2020,

“Vision 2020”) is to develop an efficient and integrated transport netwotk for the safe movement

of people and goods.

The Highway N10 is a major route which connects Kumasi (second largest city in Ghana) the
capital of the Ashanti Region with Tamale the capital of the Northern Region. This route is the

main transpottation route for goods and passengers to access the northetn part of Ghana.

The section between Kintampo and Tamale has two main beidges located at Buipe and Yapei.
These bridges are over the Black and White Volta sespectively. These bridges were constructed in
1964 by Cementation International a UK based company. The bridges ate six span steel trusse

with teinforced concrete decks on reinforced concrete abutments and two reinforced concrete

colwmn pier supports.

Over the years the biidges have developed structural problems. The reinforced concrete decks are
in 2 bad condition especially with the details of the open plate joints. There is also substantial

corrosion of the steel truss component. (Flanges of the uppet chord).

The Ghana Highway Authotity route IR109 connects the town of Busunu with Tolon and then to
Tamale, This toad also serves as a detour to the Upper East and Upper West Regions of Ghana.

‘The White Volta crosses the road neat the town of Daboya.

In view of these, the Government of Ghana wishes to construct bridges at Buipe and Yapei to

teplace the existing bridges and also construct 2 new bridge at Daboya. Currently, there is no bridge
at Daboya.

The project is the Finance, Design and Construction of Three (3) Bridges in Northern Ghana at

Buipe, Yapei and Daboya and has been packaged into three (3) lots, namely;

* Lot 1: Design and Construction of Biidge over Black Volta at Buipe approx. span (240m)
with approach roads.

* Lot 2: Design and Construction of Bridge over White Volta at Yapei approx. span (240m)
with apptoach roads.

* Lot 3: Design and Construction of Bridge over White Volta at Daboya approx. span

(300m) with approach roads.
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SECTION 7- EMPLOYER’S REQUIREMENTS
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SECTION 6 — GENERAL CONDITIONS OF CONTRACT

FIDIC CONDITIONS OF CONTRACT FOR PLANT & DESIGN-
BUILD
For Electrical & Mechanical Plant and for Building & Engineering
Works, Designed by the Contractor
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“(ii) rebellion, terrorism, sabotage by persons othet than the Contractor’s Personnel, revolution,
inswrrection, military or usurped power, or civil war,

“(iii) riot, commotion, disorder, strike or lockout by persons other than the Contractor’s
Personnel (except for the Contractor’s Personnel riot, commotion, disorder or strike caused by a
national, regional or sector-wide event of riot, commotion, disorder or strike).”
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18, Insurance
18,1 General Requirements for Insurances
Delete Second and Third Paragraphs of Sub-Clause 18.1 and t'epfa;:e with the following:

“The Contractor is the insuring Paity regarding the insurances included in Schedule T -
Insurances which terms shall take precedence over the provisions of this Clause. Such insurances
shall be effected with insurers and in terms approved by the Employer.”

Atthe end of Sub-Clause 18.1 insert:

“The Contractor shall be entitled to place all insurances relating to the Contract (including, but
not limited to the insurance referred to Clause 18 [Iusurance] with insurers approved by the
Employer from the country,”

13.2 Insurance for Works and Contractor’s Equipment
Delete Sub-Clause 18.2 (c) and replace with the following:

“(c}  shall cover loss or damages according to Schedule 1 coverages and limits,”

184 Insurance for Contractor’s Personnel

Delete the second paragraph of Sub-Clause 18.4 and replace with the following:

“The insurance shall cover the Employer and the Engineer against liability for claims, damages,
losses and expenses (including legal fees and expenses) arising from injury, sickness, disease or
death of any person employed by the Contractor or any other of the Contractor’s Personnel,

except that this insurance may exclude losses and claims to the extent that they arise from any
act or neglect of the Employer or of the Employer’s Personnel.”

19.  Force Majeure
19.1  Definition of Force Majeure

Delete Sub-Clause 19.1 (ii) and (iii} and replace with the following:
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entitlement to financing charges under Sub-Clause 14.8 {Delayed Payment), take one of the
following actions, namely (i) suspend work or reduce the rate of work, or (ii) terminate his
employment under the Contract by giving notice to the Employer, with a copy to the Engineer,
such termination to take effect 14 days after the giving of the notice; or

() The Contractor does not receive the Engineet’s instruction recording the agreement of
both Parties on the fulfilment of the conditions for the Commencement of Works under Sub-

Clause 8.1 [Commencement of Works].”

17.  Risk and Responsibility

17.2 Contractor’s Care of the Work

Delete third paragraph of Sub-Clause 17.2 and replace with the following:

“If any loss or damage happens to the Works, Goods or Contractor’s Documents dwring the
period when the Contractor is responsible for their care, from any cause (i) not listed in Sub-.
Clause 17.3 [Employer’s Risks ], (ii) not consideted as an event of Force Majeure, and (iii) any
actions not attributable to the Employer, the Engineer, or any of their respective personnel or
agents, the Contractor shall rectify the loss or damage at the Contractor’s risk and cost, so that

the Works, Goods and Contractor’s Documents conform with the Contract,”

17.6 Limitation of Liability

Delcte the sccond and third paragraphs of Sub-Clause 17.6 and replace with the following:

“The total liability of the Contractor to the Employer, under or in connection with the Contract
other than under Sub-Clause 4.19 [Electricity, Water and Gas], Sub-Clause 4.20 [Employer's
Equipment and Free-Issue Materials], Sub-Clause 17.1 [Indemnities] and Sub-Clause 17.5
[Intellectual and Indusirial Property Rights], shall not exceed the sum stated in the Appendix to

Tender.

This Sub-Clause shall not limit liability in any case of fraud or deliberate default by the
defaulting Party.”
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Arrangements] or Sub-Clause 14.7 [Payment], the Contractor may, after giving not less than 21
days’ notice to the Employer, suspend work (or reduce the rate of work) unless and until the
Contractor has received the Payment Certificate, reasonable evidence or payment, as the case
may be and as described in the notice,

Notwithstanding the above, if the Bank has suspended disbursements under the loan or credit
from which payments to the Contractor are being made, in whole or in part, for the execution of
the Works, and no alternative funds are available as provided for in Sub-Clause 2.4 [Employer’s
Financial Arrangements], the Contractor may by notice suspend work or reduce the rate of work
at any time, but not less than seven days after the Borrower having received the suspension

notification from the Bank.

The Contractor’s action shall not prejudice his entitlements to financing charges under Sub-
Clause 14.8 [Delayed Payment] and to termination under Sub-Clause 16.2 [Termination by

Conitractor].

If the Contractor subsequently receives such Payment Cettificate, evidence or payment (as
described in this relevant Sub-Clause and in the above notice) before giving a notice. of
termination, the Contractor shall resume normal working as soon as is reasonably practicable,

If the Contractor suffers delay and/or incurs Cost as a result of suspending work (or reducing the
rate of work) in accordance with this Sub-Clause, the Contractor shall give notice to the Engineer
and shall be entitled subject to Sub-Clause 20.1 [Contractor’s Claims] to:

{(a) an extension of time for any such ﬂelay, if completion is or will be delayed, under Sub-

Clause 8.4 [Extension of Time for Completion], and
(b payment of any such Cost plus rcasonable profit, which shall be included in the Contract

Price,

After receiving this notice, the Engineer shall proceed in accordance with Sub-Clause 3.5
[Determinations] to agree or determine these matters.”

16.2 Termination by Contractor

Add new Sub-Clause 16.2 (h) and Sub-Clause 16.2 (i) after Sub-Clause 16.2 (g) as follows:

“th) In the event the Bank suspends the loan or credit from which part or whole of the
payments to the Contractor are being made, if the Contractor has not received the sums due to
him upon expiration of the 14 days referred to in Sub-Clause 14.7 [Payment] for payments under
Interim Payment Certificates, the Contractor may, without- prejudice to the Contractor's
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[Suspension and Termination by Contractor] ot Clause 19 [Force Majeure] (as the case may be),
the whole of the balance then outstanding shall immediately become due and in case of
termination under Clause 15 [Termination by Employer] and Sub-Clause 19.6 [Optional
Termination, Payment and Release], payable by the Contractor to the Employer.”

14.7 Payment
Delete Sub-Clause 14,7 and replace as follows:

The Employer shall pay to the Contractor:

(a)  The advance payment within 56 days after notification of acceptance of the documents
in Sub-Clause 4.2 [Performance Security] and Sub-Clause 14.2 [Advance Payment].

(by  the amount ccrtificd in cach Interim Payment Certificate within 90 days after the
Engineer reccived the Statement and supporting documents; and

(¢}  the amount certified in the Final Payment Certificate within 90 days after the Employer
received this Payment Certificate.

Payment of the amount due in each currency shall be made into the bank account, nominated by
the Contractor, in the payment country (for this currency) specified in the Contract.

14.15 Currencies of Payment

Delete the first paragraph and sub-paragraph (a) of Sub-Clause 14.15 and replace as follows:
«The Contract Price and the Advance Payment shall be paid in the currency or currencies named
in the Appendix to Tender. Unless otherwise stated in the Particular Conditions, if more than one

cutrency is so named, payments shall be made as follows:”

As a result of the above, sub-paragraphs (b), (c), (d) and (e) shall be read as (a), (b), (¢) and (d).

16.  Suspension and Termination by Contractor
16,1 Contractor’s Entitlement to Suspend Work
Delete Sub-Clause 16.1 and replace with the following:

“If the Engineer fails to certify in accordance with Sub-Clause 14.6 [Issue of Interim Payment
Certificates] or the Employer fails to comply with Sub-Clause 2.4 [Employer’s Financial
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The Engineer shall agree or determine the value of those parts of the Works which are to be
measured, in accordance with Sub-Clause 3.5. Measurement shall be made of the net actual

quantities of those parts, notwithstanding local practice.

Whenever the Engineer requires any part of the Works to be measured, reasonable notice shall be
given to the Contractor’s Representative, who shall:

a) Promptly either attend or send another qualified representative to assist the Engineer in
making the measurement, and
b) Supply any particulars requested by the Engineer.

If the Contractor fails to attend or send a representative, the measurement made by (or on behalf
of) the Engineer shall be accepted as accurate,

Except as otherwise stated in the Contract, wherever any Permaneint Works are to be measured
by records, they shall be prepared by the Engineer. The Contractor shall, as and when requested,
attend to examine and agree the records with the Engineer, and shall sign the same when agreed,
If the Contractor does not atted to examine and agree these records, they shall be accepted as

accurate,

If the Contractor examines and disagrees the records, and/or does not sign them as agreed, then
the Contractor shall notify the Engineer of the respects in which the records are asserted to be
inaccurate, After the receiving the notice, the Engineer shall review the records and either
confirm or vary them. If the Contractor does not so notify the Engineer within 14 days after
being requested to examine the records, they shall be accepled as accurate.

14.2  Advance Payment

Delete Sub-paragraphs (a) and (b) of Sub-Clause 14.2 and replace with the following:

“(a)  deductions shall commence in the next interim Payment Certificate following the
Advance Payment; and

(b)  deductions shall be made af the amortisation rate stated in the Appendix to Tender of the
amount of each Interim Payment Certificate (excluding the advance payment and deductions for
its repayments) in the currencies and proportions of the advance payment until such time as the
advance payment has been repaid; provided that the advance payment shall be completely repaid
when 80 percent (80%) of the Accepted Confract Amount has been paid.

If the Advance Payment has not been repaid prior to the issue of the Taking-Over Certificate for
the Works or prior to termination under Clause 15 {Termination by Employer], Clause 16
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in accordance with the Contract. The Engineer shall within 14 days issue a Test on Completion
Certificate to the Contractor stating that all Works have been substantially completed in

accordance with the Contract.

Delete sub-clause 9.1 — paragraph 4 ‘During....."" and 5 Trial.........
Delete sub-clause 9.1 — paragraph 6 ‘Described in sub-paragraph (a), (b) or (e}’
Insert after end of sub-clause 9.1

During Test on Completion a load bearing test shall be executed in according to the Employer’s

Requirements.
13, Variations and Adjustments

13.1 Right to Vary

Delete the second paragraph of Sub-Clause 13.1and replace with the following:

The Contractor shall execute and be bound by each Variation, unless the Contractor promptly
gives notice to the Engineer stating (with supporting particulars) that (i) the Contractor cannot
readily obtain the Goods required for the Variation, (i} it will reduce the safety or suitability of
the Works, (iii) it will have an adverse impact on the achievement of the Schedule of Guarantees
“(iv) such Variation result in the cumulative reduction in the Accepted Contract Amount by more
than 15% (fifteen percent), or (v) such Variation triggers a substantial change in the type,
sequence or progress of the Works.

Upon receiving this notice, the Engineer shall cancel the instruction unless, in case of any of the
events described in items (iv) and (v), the Contractor agrees with the Employer the amount of
any adjustment to the Contract Price and to the Time for Completion that shall apply and/ot, as
the case may be, the cortesponding changes to the relevant Tests on Completion.

The Contractor shall not make any alteration and/or modification of the Permanent Works,
unless and until the Engineer instructs or approves a Variation.”

14.  Confract Price and Payment
14.1 The Contract Price

At the end of the last paragraph of Sub-Clause 14.1 add
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(b) in a proper workmanlike and careful manner, in accordance with recognised good

practice, and
(c) with properly equipped facilities and non-hazardous Materials, except as otherwise

specified in the Contract.”

7.2 Samples
Delete Sub-Clause 7.2 and replace with the following
The Contractor shall provide the necessary documents/ certificates relating to materials and plant

incorporated in the Works,
8. Commencement, Delays and Suspension

8.1 Commencement of Work
Delete Sub-Clause 8.1 and replace with the following:

“The Commencement Date shall be the date at which the following condjtions precedent have all
been fulfilled and the Engineer’s instruction recording the agreement of both Parties on such
fulfilment and to commence the Work ( “Notice to Commence”) is received by the Contractor:

(a) signature of the Contract Agreement by both Parties, and if required, approval of the

Contract by relevant authorities of the Country;

(b) delivery to the Contractor of reasonable evidence of the Employer’s Financial
arrangements (under Sub-Clause 2.4 [Employer’s Financial Arrangement]),

(c) possession of the Site has been given to the Contractor together with such permission(s)
under (a) of Sub-Clause 1.13 [Compliance with Laws] as required for the commencement of the
Works, including the Environmental Permit to be obtained by the Employer.

(d)  the receipt by the Contractor ot the Advance Payment under Sub-Clause 14.2 [Advance

Payment]; and

The Contractor shall commence the design and execution of the Works as soon as is reasonably
practicable after the Commencement Date, and shall then proceed with the Works with due

expedition and without delay.”

9. Tests on Completion

9.1 Contractor’s Obligations

Delete paragraph 3 item (a), (b), (¢) and replace with the following;

The Test on Completion shall be carried out jointly by the Engineer and the Contractor as a final
check of the Works or parts thereof to certify that the Works have been substantially completed
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“The Contractor shall conduct an HIV-AIDS and malaria awareness progranune either via
Contractor’s Personnel or via an approved service provider, as required by the HSP to be
approved by the Employer, and shall undertake such other measures as are specified in this
Contract to reduce the risk of the transfer of the HIV virus between and among the Contractor’s
Personnel and the local community, to promote early diagnosis and 1o agsist affected individuals
as well provide measure to reduce the incidence of malaria,

In the event of any outbreak of illness of a pandemic nature, the Contractor shall comply with
and carry out such regulations, orders, protocols and requitements as may be made by the
Government, health authorities or the local medical or sanitary authorities for the purpose of

dealing with and overcoming the same”

Add a new Sub-Clause 6.12 as follows:

6.12  Foreign Personnel

The Contractor may bring in to the Country foreign personnel who are necessary for the
execution of the Works to the extent allowed by the Applicable Laws. The Contractor shail
ensure that these personnel are provided with the required residence visas and work permits. The
Employer may, if requested by the Contractor, in a timely and expeditious manner use his best

endeavours to assist the Contractor in obtaining any local, state, national, or government
permission required for bringing in the Contractot’s personnel.

The Contractor shall be responsible for the return of these foreign personnel to the place where
they were recruited from or to their domicile. In the event of the death in the Country of any of

these personnel or members of their families, the Contractor shall similarly be responsible for
making the appropriate arrangements for their return or burial.”

7. Plant, Materials and Workmanship
7.1  Manner of Execution
Delete Sub-Clause 7.1 and replace as follows:

“The Contractor shall carry out the design, fabrication, construction and erection of the bridge
structure and the execution of all other Works:

() in the manner (if any) specified in the Contract,
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without limitation, detailed plans, drawings, specifications, manuals, and related materials
prepared by or on behalf of the Contractor.

5.5 Training
Delete Sub-Clause 5.5
5.7  Operation and Maintenance Manuals

Delete the first paragraph of Sub-Clause 5.7 and replace with the Jollowing:

“Prior to commencement of the Tests on Completion, the Contractor shall supply to the Engineer
provisional maintenance manuals in sufficient detail for the Employer to maintain and repair the
Works.”

6. Staff and Labour
6.1  Engagement of Staff and Labour
Delete Sub-Clause 6.1 and replace with the following;

“Bxcept as otherwise stated in the Appendix to Tender, the Contractor shall make arrangements
for the engagement of al] staff and labour, local or otherwise, and for their payment, feeding,
transport and, when appropriate, housing,

The Contractor is encouraged, to the extent practicable and reasonable, to employ staff and
labour with appropriate qualifications and experience fiom sources within the Country.”

6.7  Health and Safety

Delete the first paragraph of Sub-Clause 6.7 and replace with the following:

“The Contractor shall at al] times take all reasonable precautions to maintain the health and
safety of the Contractor’s Personnel. In collaboration with local health authorities, the Contractor
shall ensure that inedical staff, first aid facilities, sick bay and ambulance service are available at
all times at the main Camp Sites, and that suitable arrangements are made for all necessary

welfare and hygiene requirements and for the prevention of epidemics.”

Add the following at the end of Sub-Clause 6.7;
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(iii) Draft Design drawings and specifications illustrating and describing the en gineering,
architectural and drainage systems of the Works;

(iv) Any other documents or things required to illustrate, describe or depict the Draft
Design and the conformity of same with the requirements of the Employer’s
Requirements and this Contract. The Draft Design shall include the final Cost
Component Breakdown, that s, a proposed draft final cost of the Work.

(c) The Contractor shall review the report with the Engineer within twenty-one (21) days after
submission of same for Engineer’s approval, which shall not be unreasonably withheld. In the
event the Paities agree that a modification in this report is required, Contractor shall implement
such changes within fourteen (14) days or any other period as agreed between the Parties.

(d) After review of the Draft Design and incorporation of any changes agreed, the Engineer shall,
within 5 (five) days from the receipt of the modified Draft Design, authorize the Contractor in
writing to commence preparing the Final Design, or such part thereof as directed by the

Engineer.
5,2.3 Detailed Design Report

(a) Not later than two (2) months, after the Engineer has authorized the Contractor pursuant to
Sub-clause 5.2.2(d) above, the Contractor shall prepare and submit to the Engineer the complete
Final Detailed Design incorporating all the modifications deemed necessary arising from the
Engineer’s comments in the draft final report. The proposed draft final price of constructing the
designs based on the Cost Component Breakdown shall be finalized and submitted.

If the Engineer and the Contractor cannot mutually agree on the Final Detailed Design Report
and Cost Component Breakdown within the Accepted Contract Amount, any of the Parties shall
notify the other Party in writing, granting a period of 7 days for the other Party analysis and
response of the matter. If the Party that received the notice does not provide a response and/ ot
the Parties do not reach an amicable solution for this dispute in 30 days from the receipt of such
notice, then the dispute shall be resolved in accordance with Clause 20.

(b) The Final Detailed Design Report shall include all Design Documents which shall describe
with specificity all elements, details, components, materials, and other information necessary for
the complete construction of the Project and the rendering of the Project fully operational and in
accordance with Employer’s Requirements, including satisfaction of all testing, permitting,
qualifications, certifications, validations, and obtaining regulatory approvals by all applicable
regulatory authorities required to render the Project and all its components operational and
functionally and legally usable in accordance with Employer’s Requirements. Subject to the
provisions of this Contract, the Employer shall review and approve, where appropriate, the

Design Documents, or any portion thereof.
(c) Design Documents means all the design documents provided by the Contractor and approved

by the Engineer pursvant to the Contract including, without limitation those for use in
constructing the Works, and the rendering of the Works fully operational, and shall include,
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4.24 Fossila

Delete the first paragraph of Sub-Clause 4.24 and replace as follows:

“All fossils, coins, articles of value or antiquity, and structures and other remains or items of
geological or archaeological interest, graves, tombs, and religious or ancient or archeologically
important monuments found on the Site shall be placed under the care and authority of the
Employer. The Contractor shall take reasonable precautions to prevent Contractor’s Personnel or
other persons from removing or damaging any of these findings.”

5. Design
5.1 General Design Obligation

“Upon receiving notice under Sub-Clause 8.1 [Commencement of Works], the Contractor shall
scrutinize the Employer's Requirements (including design criteria and calculations, if any) and
the items of reference throughout the Design Phase, as provided in Sub-Clause 5.2.1, 5.2.2 and
5.2.3. The Contractor shall give notice to the Engineer of any unforesecable errors, faults and
defects in the Employer’s Requirements or these items of reference within ninety (30) days from
the Commencement Date.”

5.2 Contractor’s Documents
Add the following Sub-Clauses (5.2,1-5.2.3) to Sub-Clause 5.2

5.2,1 Design Reports
“The Contractor shall prepare and submit to the Employer a Draft Design Report and a Final

Detailed Design Report”,

5.2.2 Draft Detailed Design Report

“(a) Not later than three (3) months afier the Employer has received the notice of the
Commencement Date, pursuant to sub-clause 8.1, the Contractor shall submit to the Engineer the
Draft Detailed Design Report for the Works.

(b) The Draft Design Report shall address all requirements of the Works and shall include,

without limitation, the following:
(i) Draft Design drawings which illustrate each of the basic components of the Works
including the size, scale, location, dimensions, and character of each relevant structure or

component;

(ii) Draft Design drawings which illustrate each exterior view of the Works;
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At the end of Sub-Clause 4.3, add:
“the Contractor’s Representative, or these persons, is not fluent in English, the Contractor shall

make a competent interpreter available during all working hours.

4.4  Subcontractors

Add to the first paragraph of Sub-Clause 4.4

Subcontracting shall not exceed 40% of the Accepted Contract Amount
4.6  Co-operation

Delete the first sentence of Sub-Clause 4.6 and replace with the following:

“The Contractor, as specified in the Contract or as instructed by the Engineer, may be required to
allow appropriate access for”

4.8  Safety Procedures
Replace Sub-Clause 4.8 (e) with the following:

(e) provide any Temporary Works (including temporary diversions for traffic and
pedestrians, guards and fences) which may be necessary, because of the execution of the Works,
for the use and protection of the public and of owners and occupiers of adjacent land.

The Contractor shall nolify the Engineer within 48 hours or #s soon as reasonubly pussible after
the ocourrence of any accident which has resulted in damage or loss of property, disability or
loss of human life, or which could reasonably be foreseen to have a material impact on the
environment and shall submit to the Engineer and Employer no later than 28 days after the
occurrence of such an event, a summary report thereof.”

4.16, Transport of Goods
Delete Sub-Clause 4.16(a) and replace with the following:
“(a)  the Contractor shall give the Engineer not less than 21 days’ notice of the date on which

any Plant or a major item of other Goods will be delivered to the Site, so the Employer can assist
the Contractor to obtain the necessary security approvals and escort whenever necessary;”
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The Employer shall not replace the Engineer with a person against whom the Contractor raises
reasonable objection by notice to the Employer, with supporting particulars.

The Employer shall not remove that first Engineer until a replacement has been appointed. In
case of resignation or refusal to act of a duly appointed Engineer, the Employer shall ensure that
a replacement Engineer is appointed within 14 days.”

Insert a new Sub-Clause 3.6 as follows:

3.6 Management Meetings

“The Engineer or the Contractor’s Representative may require the other to attend a management
mesting in order to review the arrangements for future work, The Engineer or the Contractor, as
agreed between both, shall record the business of management meetings and supply copies of the
record to those attending the meeting and to the Employer. In the record, responsibilities for any
actions to be taken shall be in accordance with the Contract.”

4, The Cont-ractor

4.2  Performance Security
Delete the first and the second paragraphs of Sub-Clause 4.2 and substitute with the following:

“The Contractor shall obtain (at his cost) a Performance Security in the form of the document
attached as Schedule VI for proper performance, in the amount and currencies stated in the

Appendix to Tendet.

The Contractor shall deliver any such Performance Security to the Employer before the
disbursement of the Advance Payment, and shall send a copy to the Engineer, The Performance
Security shall be issued by a bank located in the Country or by a foreign bank acceptable to the
Employer. Any such Performance Security shall be in the form and substance of the Schedule VI
to the Appendix to Tender.”

4,3 The Contractor’s Representative

At the end of paragraph 2 add the following
he Contractor shall not fater than 30 days prior to the Commencement Date notify the Employer
of the names, addresses and particulars of the Representatives of the Contractor. The

Contractor’s Representatives shall be fluent in English.
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a) Sub-Clause 4.12 (Unforeseeable Physical Conditions): Agreeing to or determining an
extension of time and/or additional cost.

(b) Sub-Clause 13.1 (Right to Vary): Instructing 2 Variation, except;
(i) in an emergency situation as determined by the Engineer, or
(ii) if such a Variation would increase the Accepted Contract Amount by 5%.

(c) Sub-Clause 13.3 (Variation Procedure): Approving a proposal for Variation submitted by
the Contractor in accordance with Sub-Clause 13.1 (Right fo Vary) ot 13.2 (Value Engineering).

(d)  Sub-Clause 13.4 (Payment in Applicable Currencies): Specifying the amount payable in
each of the applicable currencies.

Notwithstanding the obligation, as set out above, o obtain approval, (i) to avoid doubt the
preceding provisions of this Sub-Clause 3.1 relating to deemed approval shall in any event apply
and (ii) if, in the apinion of the Engineer, an emergency occurs affecting the safety of life or of
the Works or of adjoining property, he may, without relieving the Contractor of any of his duties
and responsibility under the Contract, instruct the Contractor to execute all such work or to do all
such things as may, in the opinion of the Engineer, be necessary to abate or reduce the risk. The
Contractor shall forthwith comply, despite the absence of approval of the Employer, with any
such instruction of the Engineer. The Engineer shall determine an addition to the Contract Price,
in respect of such instruction, and such instruction shall be regarded as a Variation initiated by
the Engineer, in accordance with Clause 13 [Pariations and Adjustments] and shall notify the

Contractor-accordingly, with a copy to the Employer.”
3.2 Delegation by the Engineer
Al the end of Sub-clause 3.2 add the following;

The Employer shall, not later than 30 days prior to the Commencement Date, notify the
Contractor of the names, addresses and particulars of the representatives of the Engineer

appointed for the project.
3.4 Replacement of the Engineer
Delete and replace Sub-Clause 3.4 as follows:

“If the Employer intends to replace the Engineer, the Employer shall, not less than 21 days
before the intended date of replacement, give natice to the Contractor of the name, address and
relevant experience of the intended replacement Engineer.
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2.4 Employer’s Financial Arrangements
Add the following at the end of Sub-Clause 2.4:

“In addition, if the Bank has notified the Employer that the Bank has suspended disbursements
under its loan, which finances in whole or in part the execution of the Works, the Employer shall
give notice of such suspension (o the Contractor with detailed particulars, including the date of
such notification, with a copy to the Engineer, within 7 days of the Borrower having received the
suspension notification from the Bank. If alternative funds will be available in appropriate
currencies to the Employer to continue making payl'nents to the Contractor beyond a date 60
days afier the date of Bank notification of the suspension, the Employer shall provide reasonable
evidence in such notice of the extent to which such funds will be available.

If at any time and from time to time it should appear that the sum of the Contract Price plus any
other amount to be paid by the Empioyer to the Contractor pursuant to this Contract is
reasonably likely to exceed the Accepted Contract Amount, then the Contractor may give notice
to the Employer requesting for reasonable evidence that financial arrangements have been made
and are being maintained which will enable the Employer to pay the final Contract Price. For the
purpose of this sub-paragraph “reasonable evidence” means the existence of an escrow account
with the requisite funding level immediately accessible by the Contractor upon a payment default
of the Employer, or any other evidence acceptable to the Contractor.”

3. The Engineer

3.1 Engineer’s Duties and Authority
Substitute the first sentence of the first paragraph of Sub-Clause 3.1 with the following:

“The Employer shall at least 28 days before the Commencement Date give notfice to the
Contractor of the name, address and relevant experience of first Engineer intended to be
appointed.”

Add the following at the end of Sub-Clause 3.1;

“(d}  Any act by the Engineer in response to a Confractor’s request except otherwise expressly
specified shall be notified in writing to the Contractor within 28 days of receipt.”

The Engineer shalt obtain the specific approval of the Employer before taking action under the
following Sub-Clauses of these Conditions, provided always that the preceding provisions of this
Sub-Clause relating to deemed approval shall in any event apply:
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“The Contractor’s and the Employer’s Personnel shall disclose ail such confidential and other
information as may be reasonably required in order to verify compliance with the Contract and
allow its proper implementation.

In addition, the auditors appointed by the Bank shall have access to all information it may
require about the Contract.

Each of them shall treat the details of the Contract as private and confidential, except to the
extent necessary to carry out their respective obligations under the Contract or to comply with
applicable Laws. Each of them shall not publish or disclose any particulars of the Works
prepared by the other Party without the previous agreement of the other Party. However, the
Contractor shall be permitted to disclose any publicly available information, or information
otherwise required to establish his qualifications to compete for other projects.”

Add a new Sub-Clause 1.15 as follows:
“1.15 Inspection and Audit by the Bank

If required by the Employer, the Contractor shall permit the Bank and/or persons appointed by
the Bank to inspéct the Site and/or the Contractor's records relating to the performance of the
Contract and to have such records audited by auditors appointed by the Bank if required by the

Bank.”

2, The Employer

2.2 Permits, Licences or Approvals
Delete Sub-Clause 2.2 and replace with the foliowing:

“The Contractor shall be responsible exclusively for obtaining the permits, licences and
approvals stated in the Appendix to Tender.

The Employer shall provide, at the request of the Contractor, such reasonable assistance as to
allow the Contractor to obtain any permiits, licences or approvals required by the Laws of the
Country:

6} which the Contractor is required to obtain, as indicated in the Appendix to Tender;

(i)  for the delivery of Goods, including clearance through customs, and

(iiiy  for the export of Contractor’s Equipment when it is removed from the Site.”
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1.1.6.8 “Unforeseeable” means not reasonably foresceable by an expetienced contractor by the
Base Date.

At the end of Sub-Clause 1.1 insert:
1.1.7 Additional Definitions
1.1.7.1 ‘Bank’ means the financing institution (if any) named in the Appendix to Tender

1.1.7.2 ‘Financial Clesing’ means the signature of the contract for financing the Works between
the Employer and the Bank, and the satisfaction or waiver of any conditions precedent to its full
effectiveness.

1.2 Interpretation
Add a new Sub-Clause 1.2 (&) as follows:

‘(e) in these conditions, provision including expression ‘cost plus reasonable profit* require this
profit to be five percent (5%) of this cost,

1.5 Priority of Documents
Replace the list as follows:

(a) the Contract Agreement,

(b}  the Letter of Acceptance

{(c) the Appendix to Tender

(d)  the Particular Conditions

(e)  the FIDIC Conditions of Contract for Plant and Design-Build General Conditions, First
Edition, 1999

() the Employer’s Requirements

(g) the Contractor’s Proposal

(h) any othet documents forming part of the Contract.

1.12. Confidential Details

Delete Sub-Clause 1.12 and replace with the following:
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PARTICULAR CONDITIONS

1. General Provisions
The following definitions shall be amended as follows:
1.1.  Definitions

1.1.1 The Contract

1.1.1.6 “Schedules” means the document(s) entitled schedules, completed by the Contractor and
submitted with the Letter of Tender, as included in the Contract. Such documents may include
data, lists and schedules of payments andfor prices comprising, among others, the Bills of
Quantities.”

1.1.4 Money and Payments

1.1.4.1 “Accepted Contract Amount” means the amount accepted in the Letter of Acceptance for
the execution and completion of the Works and the remedying of any defects. The Parties
acknowledge and agree that the Accepted Contract Amount is an estimate of costs for the
execution and completion of the Works and the remedying of any defects, subject to the
provisions of this Contract.

1.1.6 Other Definitions

1.1.6.1 “Contractor's Documents” means the designs, calculations, computer programs and
other software, drawings, manuals, models and other documents of a technical nature (if any)
supplied by the Contractor under the Contract as described in Sub-Clause 5.2 (Contractor’s

Documents).
1.1.6.3 Replace “Specification” with “Employer’s Requirements”

1.1.6.7 “Site” means the places where the Permanent Works are to be executed, including
storage and working areas, and to which Plant and Materials are to be delivered, and any other
places as may be specified in the Contract as forming part of the Site.
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SECTION 5 — PARTICULAR CONDITIONS OF CONTRACT

28




For and On Behalf ofi-
Name of Bank or Financial Institution:
Address:

Seal:
Name of Authorised Representative of the Bank or Fi nancial Institution

Signature of Authorised Representative:

Designation of Authorised Representative:

Date:

Witness:

Name:

Signature:

Designation:

Date:

Note: Al italicized text (including footnotes) is for use in preparing this form and shall be delefed
Jrom the final product,
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RETENTION MONEY SECURITY
- DEMAND GUARANTEE

{LETTER HEAD OF GUARANTOR]

Retention Money Guarantee No.: Date:

TO:
THE HONCURABLE MINISTER
MINISTRY OF ROADS AND HIGHWAYS

ACCRA

THROUGH:

THE CHIEF EXECUTIVE
GHANA HIGHWAY AUTHORITY
ACCRA

Dear Sir,
NAME OF CONTRACT: 1ivuiciirririrrerironiissisenioiesersinssesssessorssens PR st he e aaeas
We have been informed that fmame of Contracior] (hereinafter called "the

Contractor"} has entered into Contract No. {reference number of the contract] dated
with you, for the execution of [name of contract and brief

description of Woiks/ (hereinafter called "the Contract"),

Furthermore, we understand that, according to the Conditions of the Contract, {name and address of
Contractor] (hereinafter called “the Contractor”) shall deposit with MINISTRY OF ROADS AND
HIGHWAYS an unconditional and jrrevocable Bank Guarantee to guarantee the payment of Retention
Money amounting to {amount of Guarantee] [amount in
words] which would have been retained.

We [name of Bank or Financial Institution], as instructed by the Contractor, hereby
irrevocably undertake to pay you any sum or sums not exceeding in total an amount of
[amownt in figures)] ( ) famount in words]' upon receipt by us of your first demand

in writing accompanied by a written statement stating that the Confractor is in breach of its obligation
under the Contract.

This guarantee shall expire, at the latest, 28 days afier the date when the Employer has received a copy of
the Defects Liability Certificate issued by the Engineer. Consequently, any demand for payment under
this guarantee must be received by us at this office on or before that date,

! The Guarantor shall insert an amount representing the amount the Retention Money denominated either in
the cwrrency(ies) the Retention Money as specified in the Contract, or in a freely convertible curvency accepiable to

the Employer.
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Seal of the Guarantor
Name of Bank
Address

Date

SIGNED ON on behalf of the Guarantor

By (Name and Signature) in the capacity of

In the presence of (Wimess) (Name and Signature) in the capacity of

Note: All italicized text (including footnotes) Is for use in preparing this form and shall be deleted
from the final product.
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PERFORMANCE GUARANTEE
DEMAND BANK GUARANTEE

[LETTER HEAD OF GUARANTOR]

FERFORMANCE GUARANTEE No. Date:
—_—

TO:

THE HONOURARLE MINISTER

MINISTRY OF ROADS AND HIGHWAYS

ACCRA

THROUGH:

THE CHIEF EXECUTIVE
GHANA HIGHWAY AUTHORITY
ACCRA - '

NAME OF CONTRACT:..... b e

Whereas fname and address of Contractor] (hereinafter called “the Contractor”) has undertaken, in

pursuance of Contract No. {mimber] dated {date] to execute [name of Contract ang brief description of
Works] (hereinafter called “the Contract™);

And whereas it has been stipulated by you in the said Contract that the Contractor shall furnish you with a
Bank Guarantee by a recognized bank for the sum specified therein as security for compliance with his
obligations in accordance with the Contract;

And whereas we have agreed to give the Contractor such a Bank Guarantee;

Now therefore we hereby affirm that we are the Guarantor and responsible to you, on behalf of the
Contractor, up to a tota] of [amount of Guarantee] famowunt in words], such sum being payable in the
types and proportions of cutrencies in which the Contract Price is payable, and we undertake to pay you,
upon your first written demand and without cavil or Argument, any sum or sums within the limits of
{amount of Guarantee] as aforesajd without your needing to prove or to show grounds or reasons for your
demand for the sun specified therein,

We hereby waive the necessity of your demanding the said debt from the Contractor before presenting us
with the demand,

We further agree that no change or addition to or other modification of the terms of the Contract or of the
Works to be performed thereunder or of any of the Contract documents which may be made between you
and the Contractor shall in any way release us from any liability under this Guarantee, and we hereby
Waive notice of any such change, addition, or modifi cation,

This Guarantee shal] be valid until a date 28 days from the date of issue of the Performance Certificate.

—

' An amount is {0 be inserted by the Guarantor, representing the pereentage of the Contract Price specified in the
Coniract, and denominated either in the currency(ies) of the Contract or in a fieely convertible currency acceptable
to the Employer.
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This Guarantee shall remain valid and in full effect from the date of the advance payment under the
Contract until MINISTRY OF ROADS AND HIGHWAYS recovers full repayment of the said amount
from the Contractor,

For and On Behalf of-

Name of Bank:
Address:
Seél:
Name of Authorised Representative of the Bank:

Signature of Authorised Representative:

Designation of Authorised Representative:

Date:

Witness:

Name:

Signature:

Designation: -

Date:

Note: All italicized text is for indicative purposes only to assist in preparing this form and shall be
deleted.
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ADVANCE PAYMENT GUARANTEE
[LETTER HEAD OF GUARANTOR]
Advance Payment Guarantee No.: Date:
TO:.

THE HONOURABLE MINISTER
MINISTRY OF ROADS AND HIGHWAYS

ACCRA

THROUGH:

THE CHIEF EXECUTIVE
GHANA HIGHWAY AUTHORITY
ACCRA,

Dear Sir,

NAME OF CONTRACT: .......vvveeee, Crerraree NPT Crrereer s

BANK GUARANTEE FOR ADVANCE PAYMENT

In accordance with the provisions of the Conditions of Contract, Clanse 14.2 (“Advance Payment”) of the

above-mentioned Contract,
[1ame and address of Contractor] (hereinafter called “the Contractor”) shall deposit with MINISTRY OF

ROADS AND HIGHWAYS an unconditional and irrevocable Bank Guarantee to guarantee the
Contractor’s proper and faithful repayment of the Advance Mobilisation monies amounting to

famount of Guarantes] [amount in words],

We, the {Bank or Financial Institution], as instructed by
the Contractor, agree unconditionally and irrevocably to guarantee as primary obligator and not as Surety
metely, the payment to MINISTRY OF ROADS AND HIGHWAYS on their first demand without
whatsoever right of objection on our part and without their first claim to the Contractor, in the anount not

exceeding the outstanding balance of the Advance Mobilisation monies.

We further agree that no change or addition to or other modification of the tetms of the Contract or of
Works to be performed thereunder or of any of the Contract Documents which may be made between
MINISTRY OF ROADS AND HIGHWAYS and the Contractor, shall in any way release us from any

liability under this Guarantee, and we hereby waive notice of any such change, addition, or modification.
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SCHEDULE IV TO THE APPENDIX TO TENDER

FORMS OF GUARANTEES
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7

CONTRACTOR PERMITS

The Contractor shall obtain the following licenses, permits and approvals:

*  Building Permits for the Camp Sites; and
»  Quarries Licenses.

+ All such permits and approvals as per Section 6 of Ministry of Roads and Highway Specification,
July 2007
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SCHEDULE I1I TO THE APPENDIX TO TENDER

CONTRACTOR PERMITS
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SCHEDULE IT TO THE APPENDIX TO TENDER

SCHEDULE OF PAYMENTS

18




Automatic Reinstallment after loss To be included
Tmminent Petils (Sue and Labor) 5,000,000
Advance Payments 50%
DEDUCTIBLES

Natural Perils - Design Fault — Maintenance ' 50,000
Other Events 50,000
TPL (for property damage only) 5,000
TPL {for bodily injury) NIL

+  Exclusions of coverage from the CAR/EAR Policy shall be approved by Employer
2. Insurance for Third Party Liabilities (to be arranged and maintained by Contractor)

Included under CAR/EAR policy above

3. Insurance for Equipment — CPE Policy (to be arranged and maintained by the owner of the
equipment }

Sum Insured Value of machinery at new condition considering the same specification and
same capacity, including all freight cost to site, erection cost and customs ;
duties and other due

Term While staying at Site |

4. Insurance for Personnel (to be arranged and maintained by both Contractor and Employer,
cach one in relation to their respective employces)

Insurance for personne] required by faw and required to cover employer’s liabitity. i
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1. Insurance for Works, Plants and Materials — CAR/TEAR Poalic

maintained by Contractor)

y (to be arranged and

Coverage and Limits

Sum Insured

Full Contract Value

Term

According to program

Extended Maintenance

12 months

Basic All Risk Full Contract Value
Barthquake Value at risk
Storm, cyclone, flood inundation, land slide Value at risk
Clearance of Debris - 775,000,000
TPL & Cross Liability 20,000,000
Faulty Design - DES Value at Risk
Inland Transit -MR113 500,000
" Bxpediting Expenses - MROOG 500,000
Airfreight -MR007 500,000
Existing property -MR119 10,000,000
Riots, Strike, Terrorism, Vandalism 5,600,000
Off Site Storage -MR013 3,000,000

Vibration, removal or weakening of support-MR 120

To be included

Architects, Consulting Engineers Fees

1,000,000

72 hours

To be included

Automatic Sum Insured Increase

15%




SCHED'ULE I TO THE APPENDIX TO TENDER

INSURANCES

15




I
|
| .
] -
-
f} -

iy

Maximum amount of
deductibles

Minimum amount of third-
party insurance

Number of DAB

Appointment (if not agreed)
to be made by

Language of Arbitration

Place of Arbitration

18.2(d)

18.3

20.2

20.3

20.6

20.6

Equivalent of USD  5,000.00 per
occurrence

Equivalent of USD 1,000,000.00 per
occurrence  with  the number  of

oceurrences unlimited

DAB shall be 3 Members

President, Ghana Institution of Engineers

English

Accra, Ghana

14




Currencies of Advance
Payment

Start repayment of Advance
Payment

Repayment amortisation of
advance payment

Retention Money

Minimum amount of Interim
Payment Certificates

Publishing source of
commetcial interest rates for
financial charges in case of
delayed payment

Currencies of Payment

Limitation of Liability

Insurance — Periods for
submission of insurance

a. Bvidence of insurance
b. Relevant policies

14.2

142

14.2(b)

14.3 (c)

14.6

14.8

14.15

17.6

18.1

Euros

Deductions commence in the next Interim
Payment Certificate  following  the
Advance Payment

20.0%

10% of each invoice until it reaches 5% of
the Accepted Contract Amount. The
retention may be replaced by a Retention
Demand Security in the form indicated in
Schedule TV,

4% of the Accepted Contract Amount

Local Currency: Bank of Ghana (BOG)

published
Construction

Local  currency: BOG
commercial rates  for
Industry + 2%

Foreign Currency: London Inter-bank
Offered Rate (Libor) plus two percent (2%)

Buros

The product of 1.6 and the Accepted
Contract Amount.

14 days
30 days

13




P

-y

—

Time for Completion of

" Works

Delay Liquidated Damages

—

Delay Liquidated Damages
TLiinit

__Defects Notification Period

Provisional Sums

—

Adjustments for Changes in
_Cost

Advance Payment
Number and timing of

Advance Payment
Tinstalments

8.7

8.7

11.1

13.5

13.8

Independence Day (6" March)
Good Friday

Easter Monday

Labour Day (1% May)

Africa Unity Day (25" May)
Republic Day (1* July)
Founder’s Day (21* September)
Farmer’s Day (1% Friday in December)
Christmas Day (25" December)
Boxing Day (26™ December)
1d-ul-Fitr

Id-ul-Adha

The Contractor shall also allow for a
further two unspecified public holidays
per calendar year that may be announced
by the Republic of Ghana with no prior
notification,

730 days

0.01% of the Accepted Contract Amount

per day

10% of the Accepted Contract Amount,

365 days
15%

Not Applicable

15% of the Accepted Contract Aniount

1 instalment
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Country

Communication
Governing Law
Ruling Language
- Language for

Communication

Contractor Permits

Right of access to the Site

Performance Security

Normal hours/working days

1.1.6.2

1.3

1.4

1.4

1.4

1.13

2.1

4.2

6.5

Over White Volta at Yapei, Span 240m,

Lot 3: Design and Construction of Bridge
Over White Volta at Daboya, Span 300m

Ghana

By hand against receipt, mail, courier or
fax

The governing law of the Contract shall
be laws of Ghana.

The ruling language of the Contract shall
be English.

The language for all communications
made under Contract shall be English

The Contractor shall be responsible for
obtaining the permits, licenses, and
approvals listed in Schedule III fo this
Appendix to Tender.

The Employer shall give the Contractor
right of access within 21 days of the
Comimencement Date

A Performance Security in the form
indicated in Schedule [V to this Appendix
to Tender, in the amount equivalent to
10% of the Accepted Contract Amount.

8hrs per day Monday to Friday, Saturdays
and Sundays set aside for rest.
National Hoelidays in Ghana:

New Year’s Day (1¥ January)

11
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ltem
Employer’s name and
— address

Contractor’s name and
™ address

Engineer’s Name and
~ Address

— Time for Completion
Defects Notification Period

Foreign Currency

Local Currency

Section

APPENDIX TO TENDER

Sub-Clause
1.122

1.3

[.1.2.3

1.1.3.3
1.1.3.7

1.1.4.6

1.1.4.6

1.1.5.6

Entry
Employer's Name: Ministry of Roads and
Highways represented by Ghana Highway

Authority

Employer’s Address: P O Box M57,
Accra, Ghana

Contractor’s Name: QGMI
Construcciones e Infraestructuras
Globales SLU

Contractor’s Address: House No. 22¢ North
Ridge Extension, Accra PMT CT 221,
Cantonments

Chief Executive
Ghana Highway Authority
P.O.Box 1641, Accra

Email ce@highways.gov.gh
730 days

The Defects Notification Period shall be
365 calendar days.

To be determined in accordance with the
Financing Arrangement which has been
approved and acceptable by Ministry of
Finance

Ghana Cedis

Lot 1: Design and Construction of Bridge
Over Black Volta at Buipe, Span 240m

Lot 2; Design and Construction of Bridge

10
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DESIGN AND CONSTRUCTION OF BRIDGES OVER THE BLACK VOLTA AT BUIPE,
OVER THE WHITE VOLTA AT YAPEI AND OVER THE WHITE VOLTA AT DABOYA

Volume 2
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QGMi CONSTRUCCIONES E INFRAESTRUCTURAS GLOBALES S.L.U. presents to the Government
of Republic of Ghana acting by and trough It's Ministry of Roads and Highways hereinafter
referred to as the “MRH”, presents his Technical Proposal to impfementation of the Finance,
Design and construction of three (3) Bridges in the Northern Region,

1. INTRODUCTION

The Gavernment of Ghana recoghizes the provision of infrastructure as crucial for sustainable
socio- ecohomic development

The Government is pursuing a rigorous program for lmprovement and development of country’s
road network and transportation facilities

The Ministty of Roads and Highways Is the sector Ministry charged with oversight responsibility for
the development and management of the country's road infrastructure and related facilities

QGMI CONSTRUCCIONES E INFRAESTRUCTURAS GLOBALES S.LU.,, a limited Habiiity company s
engaged In planning , designing , supervision and construction of transport infrastructure
including roads, bridges, harbors, railways and other related facilities

2, KNOWLEDGE OF PROBLEM

2.1, PROJECT OVERVIEW, GENERAL BIO-PHYSICAL CHARACTERISTICS
2,1.1, PROJECT OVERVIEW

2.1.1.1, Location Map

YAPE] BRIDSE

Figure 1-Praject Location
2.1.1.2. GENERAL BIO-PHYSICAL CHARACTERISTICS
2.1.1.2.1, CLIMATE

The project locatlon lies within the Northern Ghana that is classified as “Aw" according to Kbppen

YGMI




climate classification. The classification “Aw” is charactlerised as “Tropical wet and dry climates”.

The K8ppen climate classification is one of the most widely used climate classification systems, It
was developed by Wiadimir Kdppen, a German climatologist, around 1900, 1t is based on the
concept that native vegetation Js the best expression of climate; thus, climate zone boundaries have
been selected with vegetation distribution In mind. It combines average annual and monthly
temperatures and precipitation, and the seasonality of precipitation. KSppen climate classification
scheme divides the climates into five maln grotps and several types and subtypes. Each particular
climate type Is represented by a 2 to 4 letter symbot.

The “Tropical wet and dry climates”” are characterized by constant high temperatures (at sealevel
and tow elevations) — all 12 months of the year have average temperatures of 18 °C or higher. The
climates have a pronounced dry season, with the driest month having precipitation less than 60 mm
and also less than 1/25 the total annual precipitation.

) DATA SOURCE . GHGM v2.0 #13bh data
cts MR oee Do R Ofs (25 7| Tompatalurs (1 = 4 44} andt

g o
G5 oo 520 o M oo FBEE vt [N o O e V0”2

=, B o 1Y oo M o X o I 0 PERIOD OF RECORD AH avaiakie
T LRIVER A REER 0wt NOWN 0= I 07 MIN LENGTI 210 foe cachs monih

MELBOLIRNE Contast s Mumsy © Paat {mpratgmimet pdu ou) for farher tbormalion RESOLUTION . 91 dcrod Bong

Figure 2-Warld Map of Koppeng-Gelger cilmate classification

The dry tropical ciimate of the reglon Is influenced in particular by the Harmattan, a seasonal hot
dry wind coming from the Sahara.

The dry season is usually from November to early April, influenced by the dry North-Easterly
(Harmattan) winds. The rainy season Is Influenced by the moist South Westerly winds.

2.1.4.2.2. TOPQGRAPHY AND DRAINAGE

The project is located in the narth of the country and it's the largest of the 10 existing regions which
are generally flat with few isolated hills except in the north-eastern corner with the Gambaga
escarpment and along the western corridor.
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The Regions is drained by the Black and White Voltas and their tributaries {p.e. Nasia, Daka),

The metropolis is poorly endowed with water bodies. The region is drained by the Black and White
Voltas and their tributaries, Rivers Nasia, Daka, etc.This is attributed to the low underground water
table. The only natural water systems are a few seasonal streams which have water during the rainy
season and dries up during the dry season. Notable among these streams are the Pasam, Dirim-
Nyogni and Kwaha, All these streams have their headwaters from Tamale which is situated on a
higher elevation. These aside, some artificlal dams and dug-outs have been constructed either by
individual community members or by non-governmental organizations {NGOs) in the metropolis,
Two of such dams are the Builpela and Lamashegu dams. These dug-outs serve as watering sources
for animals as well as for domestic purposes,

2.1.1.2.3. GEOLOGY AND SOILS

In the Northern region the rocks are mainly of the Voltaian formation, with isolated Cambrian racks
which may contain valuable minerals,

Limestone occurs towards the southern tip of the Voltaian formation. The main sall types in the
Metropolis are sandstone, gravel, mudstone and shale that have weathered into different soil
grades. Generally, the soils are fertile for agricultural activities and purposes. Due to seasonal
erosion, soll types emanating from this phenomenon are sand, clay and laterite ochrosols. The
availability of these soil types have contributed to rapid real estate development in the area where
estate developers have resorted to the use of local bullding materials such as sea sand,gravel and
clay.

Geology of the Northern Region
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Figure 3- Geological Mop Northern Reglon

2.1.1.3. OBIECTIVES OF THEPROJECT

The overall objective of the project this study is to develop an efficient and integrated transport
network for the safe movement of people and goods.




This is sub- divided into the following specific objectives:

¢ Detailed engineering design of the bridge(s) and approach road(s);
s Production of construction and/or shop drawings;

« Construction of the bridge(s) and approach road(s});
o Bridge at Buipe of width 12.5m and approx. length of 240m.
o Bridge at Yapel of width 12.5m and approx, length of 240m.
o Bridge at Daboya of width 12.5m and approx. length of 300m.

«  Provision of street lighting for the bridge;

+ Maintenance;
o Conduct an assessment of the state of the existing bridges at Buipe and
Yapei.
o Schedule and conduct regular maintenance activities on the bridges
o Provide a maintenance manual for the completed bridge with the
provision of the necessary equipment for maintenance actlvities.

« Pavement design for the access roads
¢ Protection of Embankment

+ Geotechnical report for Buipe and Yapei

2.2, BACKGROUND OF THE PROJECT

The Ghana N10 Highway is a major route which connects Kumasi, in the Ashanti Region, with
Tamale In the Northern Region. This Route Is the main transportation route for goods and
passengers to access the northern part of Ghana,

The N10 Highway section between Kintampo and Tamale has two maln bridges located at Buipe
and Yapel.

Figure 4-Aerlal view of Bulpe Bridge over Black Volta, towards south
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Figure 5- Aerial view of Yapel Bridge over White Volta, towards west

Both -the Bridge Qver Black Volta at Buipe and the Bridge Over White Volta at Yapei were
constructed In 1964 by CEMENTATION INTERNATIONAL, a UK based Company.

Both bridges are appraximately 240 m long. Each hridge has six spans. Each bridge deck Is formed
by a steel truss that supports a reinforced concrete deck,

The Ghana Highway Authority route IR109 connects the town of Busunu with Tolon and then to
Tamale. This road also serves as a detour to the Upper East and Upper West Reglons of Ghana. The
White Volta crosses the road near the town of Dahoya,

Flgure &- Aerlal view of Daboya
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In conclusion, the project overall scope will be to construct bridges at Buipe and Yapel to replace
the existing bridges and also to construct a new bridge at Daboya (Currently, there is no bridge at
Daboya). The project wlll be essential for improving the quality of fife of the population from the
region as well widening trade routes contributing to the increase of the region's ecanomy.

2.3, PROPQOSED DESIGN SCHEME

The structural solution chosen to cross the Black Volta River in Yapel Is an extradosed bridge, with a
total length of 240 meters, which corresponds to the most modern structural bridge type.

The extradosed bridges first appeared in Europe in the late 20th century although they have had their
biggest development in Japan, This bridge typology can be described in practice as an intermediate
solution between variable-depth girder bridges and cable-stayed bridges, in which two resistant
mechanisms are combined efficiently: the bending capacity of the deck and the support of the cable
system, The optimal main span jength of extradosed bridges is between 100 meters and 200 meters,
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Flgure 7 - Common configurotions of prestressed box girder, extradosed bridges and cable-stayed

Initially, the concept of extradosed bridges was assoclated with above-deck cable-stayed bridges
featuring the following characteristics: their pylons were shorter, their cables were less Indined and
their decks were mare rigid than in usual cable-stayed bridges. But eventually, the concept evolved to
include new structural solutions with rigid stays or cable-panels, including solutions with dorsal fin
beams, which are usual when vertical clearance Is a llmitation,




Figure 8 - Extradosed bridges with righd stays or cable-panels {lower Images) us an evol
fonger spans [upper images).

ioh from drsal fn beams for

Cable-stay systems are supplied worldwide by a small number of companies and these solutions
require a careful instailation sequence as well as a demanding malintenance after construction.
Consequently, the participation of one of these companles is required which makes this solution less
competitive for smaller spans.
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. Figure 8 - Cable-stayed bridges maintenance: Inspection cable with speclal vehicle; thermograp
damage and patented system of stay replacement.

On the other hand, the same materfais are used for the deck and cable-panels of extradosed hridges
with rigid stays: prestressed concrete or structural steel. This characteristic makes easier their
construction and their maintenance during its service life, :

A steel deck sdTutio?r\w. has been selected for an extradosed bridge with“(:riéfd stays. In this way, the
uncertainties refated to the construction over an abundant river are limited. The fabrication at a
workshop of the deck-segments, with complete independence of weather conditions, will assure,
firstly, a better quality and durability of the completed structure and, secondly, a reduction in the
construction time of the bridge. Steel solutions provide lighter deck-segments which facilitate
assembly operations and reduce foundation requirements. Additionally, steel decks can be
strengthened and widened more easily to adjust for future traffic increments.

In order to assure the durability of the bridge, protection of the steel structure against corrosion Is
mandatory. The antl-corrosive paint system is the most commonly used worldwide system against
corrosfon. Anti-corrosive paint systems are comprised of three layers (primer, Intermediate coat, and
finish coat) and their composition is defined according to the aggressiveness of the atmosphere at
bridge location, The service life of the new anti-corrosive paint systems, before they have to be
cornpletely restored, can reach up to thirty (30) years if applied correctly and periodic inspections
detect and correct local damages of the protection system,

The new bridge in Yapei will cross the Black Volta River, near an existing bridge, with a total length
close to 240 meters. The road surface will be one and a half meters abave the road surface of the
existing bridge and thus the intrados of the deck will be twelve meters above the normal level of the
river,




©

The span distribution adopted is the following: 60 meters - 120 meters - 60 meters, With this span
distribution, the bridge spans the majority of the riverbed, minimizing the affection to navigation and
rlver flow. The new bridge will be situated downstream of the existing bridge, between it and a
covered pipeline, due to the presence of a high voltage line upstream of the existing bridge. To avoid
damagling the covered pipeline, the embankments will be contalned by relnforced-soil walls. These
walls will be covered by gabions to decrease their visual impact.

I kg,

Figure 10 — Bridge Plan.

Visits to the location site, as well as geotechnical Investlgations conducted, confirm the beginning of

a siltstone and claystone layer at the bottom of the riverbed. Consequently, the piers can have shallow
foundations by means of concrete footings. Pile-abutments have been chosen in order to avold
affecting the ambankrments of the existing bridge, although they could have been shallow foundations :
in consonance with the geotechnical conditions,

Figure 10 -Proposals with one plane of sy—rabfes o with two planes of stay-cobles

Solutions with one and two planes of rigid stays have been studied. The chosen solution, for
aesthetic reasons, has only one plane of rigld stays.

Krwn1-§ -1 R AT

Flgure 31 - Bridge elevation

The composite deck will be composed of a steel box and a reinforced concrete slab on top. The final
configuration of the deck is the following:
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Figure 12 — Deck typical section

v teft footpath: 2,00m
o *  Left [ane and shoulder: 4,50 m

e «  Barrier; 0,50 m
»  Right lane and shoulder: 4,50 m
= Right footpath: 2,00 m

The extradosed supporting system comprises a composite (concrete and steel) pylon and two steel
box-section stays. The system helght is 12,50 meters.

The deck and the stays will be inside accessible for inspection which will ease its maintenance.

The piers will have a rectangular cross-section varying from 6,3 meters depth at the top level to 5,0
o meters at the foundation level. The connection betWeen the piers and the deck can be rigid or simply
supported by elastomeric bearings.
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Figure 13 - Proposed bridge conffgufation
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Figure 14— Bridge night view

2.4, GENERAL TECHMICAL APPROACH

2.4.1. INTEGRATION CGF PROJECT TEAM PERSONNEL

As the project preparation work for the assignment reguires the Inputs of Engineers/Specialist in
varlous fields, a well-coordinated and interdisciplinary approach Including regular and close
interface and coordination with the Client and the counterpart staff will be ensured. By this
approach, all the key personnel would be assimilated into one team where each one is aware of
one's own and others responsibilities and authority, the overall objectives of the services and the
benchmark levels of the quality. To achieve this, the followlng would be done:

« Selection of a strong and balanced team of suitably qualified and experienced expatriate and local
professionals for each type of services to address requirements as per the objectives and
Client’s Terms of the prequalification document and to fit the team into an organization which
will ensure:

- Delivery of the services in accardance with highest professional standards and practices;
— Adoption of appropriate technology and methods;

—~  The closest lialsing with the Client;

-~ Sound management practices.

« Proposal to develop a contract management tool which drives, monitors, reports and manages
the assignment;

o Regular meetings with the Cllent (at least one meeting each month) to facilitate expeditious
decisions / approval as may be necessary to remove bottlenecks in the progress of work;

s As part of technology transfer, lacal professionals as part of the team and Ministry of roads and
highway authority counterpart staff shall fully participate in varlous activities and thus acquire
a thorough understanding of the methods and the technicques for carrying out the study.

2.4.2. TIME COMPLETION OF THE PROJECT
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The team will ensure that the project preparation work is completed in time and as per the work
plan. This will be possible through constant and clese monitoring during all stages. The delay in
execution of assignments of this nature is common knowledge and accurs usually due to:

» Delays in mobilization;

¢ Non-availability of sufficient experlenced staff for the study which involve planning,
engineerin surveys, investigations, structural analysis/ deslgn etc.;

s Lack of coordination with other agencies;

Delay in response from the Client and other agencies;

Delays in analysis and preparation of draft reports and approvals.

The Team has adequate campetent staff to carry out all the tasks / activities required to complete
the assignment within the time schedule. There is also the availability of adequate in- house
resources and capabilities for conducting all field surveys and investigations. The Team has also
the requisite experience of working in Ghana and is familiar with the lacal conditions, rules /
regulations and other pertinent requirements. The Team will take the following measures to
complete the-assignment within the time schedule: co S
» Mobilizations as per plan and commencement immaediately on formal signing of the contract,
The Team for this reason has proposed the international key experts largely from among their
full time staff to ensure availability without any delay;

« To ensure the availability of resources in a timely manner as is required for the engineering
surveys/ investigations and other surveys, a number of teams will be deployed simultaneously
for field work to have the necessary data within the earliest possible time;

+ Regular monitoring of the work plan / schedule and make revisions wherever necessary to catch
up with slips if any;

» Analyze data and prepare various reports and documents as per work plan;

» Regular meetings with the Client and counterpart staff,

2.4.3. QUALITY ASSURANCE

Effective quality management on the Project will be achieved by the application of relevant
procedures which Include definition of responsibilities and duties, implementation of project

planning and review, appropriate verification of inputs and project work, quality auditing and
where necessary, corrective action,

2.4.4, INNOVATIVENESS

The team Intends to apply the latest and innovative approaches that have proven and produced
positive impacts in the smooth execution of similar projects. Some of the innovative approaches to
be applied for this project would be

13




245, VANAGEMENT APPROACH ;

The emphasis of the team will be to ensure a proper management of all the issues and obligations
under the assignment. The Team’s approach to proactive management of services will be based on :
the following actions

2.4.8, SUPPORT FROM HEAD OFFICE

Taking into account the scope of the Project, the Time Frame and Work Schedules for
implementation and the need to maintain proper quality control, the team will make pertinent
arrangements for providing a continuous technical, administrative and management support from
our headquarters in Brazil, Accra and associates as required.

3. PLANNING AND CONTROL
3.1, PROJECT THELINE AND RESOURCEALLOCATION

341, BASIC PREMISES

in order to complete a construction project of this scale, perfect planning of the undertaking is
necessary. A thorough project Plan depends on project camplexity, profect location, chaice of
construction methods and processes the detailed analysis of resources required to carry out the
project. .

Based on the company's expetience, a construction plan was efaborated detailing works to be
executed. Guiding these studies are the considerations listed below:

« Attention to scheduled dates, timelines, and milestones in the project plans;
e Malntain a consistent standard of quality in all works required by the contractor; '

s Preserve the environment;

(Industtialize construction methods and processes where applicable)

« Detalled study of budget plan from the bidding process;

+  Proximity of works to both local labor force and adequate system of communication systems

and service;
¢ Adequata size of stone quarry for supporting construction works;

» Predicted workshift of 8 hours daily.

14
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The planning and control of a project require the possibly best detailed knowledge about the project
itself, what can only be reached through a careful analysis of its composing elements. Therefore,
such analysis Is the first step for the best planning,

3.1.2, PLANNING AND CONTROLSYSTEM

oy O o
i

3
)

The Project Analytical Structure - PAS is a hlerarchical way of showing the Project division Into levels
= of information detail, compatible with the different Project implementation phases.

Planning: Starts from a logically established initial plan, based on the knowledge of all data
referring to the Project, in such a way that these data be available at the time of the inltial plan.
This plan constitutes the Preliminary Master Plan and will serve as a guideline for the Project
implementation during it's first stages, and will vary according to the precision involving the
- estimated attributes of the Project’s different activities, After checking the Inftial hypothesis, the
Preliminary Master Plan s transformed into the Definitive Master Plan, when a fraction of the total
term foreseen for Project completion is reached and the information necessary to the forecast for
completion is considered reliable enough.

) D

The Master Plan includes, without limitation, the following elements:

» Project descriptive summary;

Specifications of the characteristics and levels of performance of the end product;

« Definltlon of the methodology for performing the works;

« Allocation of resources for labor, materials and equipment with the relevant distribution

histograms and "S” curves;

o O CO C3 Co

e Matrix of responsibilities;

» Organization of the Project, with it's operational structure;

« Supervisiont Management Plan

Project Information System;

+  Project Control System.

= O X &3

(.
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The Methodology for Project Planning shail follow these steps:

a) Identify the activities to be performed through the analysis of the elements and
information available: basic or detailed design, specifications, ete.:

b) arrange the identified activities in a logical sequence, in accordance with the methodology and
the performance process defined for the Project (PAS to be used as a matrix making all possible
combinations);

¢} establish benchmarks and objectives;
d) determine the performance time for each activity;
8) ‘determine the Project Performance Term;

f} allocate and level resources for the fabor, materials and equipment as well as re-evaluate the
Project Performance Term;

g) determine the Project Basic Cost Estimate;

h} establish the Project Controf System,

Control: Consequently, during its development, the Project is expected to present deviations
relatively to the Master Plan. In order to measure these deviations, it is necessary to control the
significant Project parameters and compare them with the goals established in the Master Plan for
such parameters, along the different phases of the Project.

Depending on the magnitude of the verified deviation, the Master Plan is then reformulated and
measures are taken in order to adapt the subsequent activities to the verlfying date in order to
attend the final aim. Both the control and planning activities must be developed in a continuous
way, being mutually complementary, and their linking in the Master Plan constitute the Project
Feedback Cycle,

Monthly updating of the services scheduling, comparing “performed x “programmed”

Monthly checking of the compatibliity of the services scheduling and thelr effective performance
regarding to equipment, personnel, environmental protection measures, quality control programs
and other relevant items

In this activity, it s essentlal that the measurement of the performed services be monthly made,
in order to supply the necessary data for the physicat and financial follow-up of the works, and
from there the following information will be extracted

Physical Control: initlal Forecast, quantitles performed during the aggregate period, quantities yet
to perform, physical advance per activity and the Project as a whote,

Financial Control: Budget Farecast for each Item of service; values performed within the period
and accumulated up to date, balance of each activity and financial progress for service, contract
or the Project,

The performance Indicators for the works and services shall be calculated from the Physical and
Financial Controls, where the difference between the planned and performed progress will
indicate the deviation for a given activity.

Data and information from the measurements of performed services and on site follow-up will
arise, which will enable the planning cycle feedback, aiming mainly to the following points;

17




Weekly services schedule updating, comparing “performed” x “programmed”;

Monthly checking of the compatibility of the services scheduling and it's performance
regarding equipment, personnel, environmental protection measures, programs for the
guality control and other relevant items.

The operational planning network will utilize PERT/CPM technique, defining a logical sequence for
the performance of the services and guarantying perfect integration among the several phases of
Project Implerentation, becoming an essential tool for decision making against the possible
variations and deviations in order to make up for them.

The operational planning netwark will be structured through the use of the specific software, the
so calted Primavera Project Planner for Windows, which main characteristics are (See Figures 9, 10
and 11):

Windows Standard Interface - friendly and interactive, enabling the planning staff to perform
his/her functions easily, quickly, safely and with creatively;

Network Management with a high number of activities;
Precedence Diagram Method (PDM]);
Determination of the project critical path;

Multl-user utifization, Including e-mail addresses for updating information in local network
environments;

Control of access through a password and management of logged-Inusers;
Multiple calendars by project;
Following up through titne units;

Enabling severat “targets”, for comparisans and simulations;

UnHmited utilization of resources by project, enabling the cost varlation and avallability by
resource;
Creation of severa) control structures - WBS, EAP;

Costs Management;

Non-linear resource assignment;

A large number of pre-formatted graphics, reports and time schedules;
Total customization of the output reports;

Enables the exchange of information with other systems and databases - ODBC {Open Data
Base Connectivity).
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Figure 18- Analyzing and Optimizing Resources

3.2, PROCUREMENT PLAN

Due to the location of the works, 1t Is necessary to prepare a good procurement plan and keep
reasonable stocks at the site to minimize the effects of additional traffic In an area alteady
extremely busy.

Introduction

The procurement process includes all the stages related to obtaining material, from acqulsition to
application, which means transportation, handling, storage, quality control and stock control.

The BIDODER will use the Support Gffice to the Administration and Procurement in Accra, where the
Contract Manager, the technician responsible for the works before Ghana Government and the
CLIENT will be based. :

This office will have the support of the BIDDER’s main office In Rio de Janetro and that of the 5o
Paulo branch, the maln supply centers In Brazil.

Avaitability and limitations for acquisition and transportation of all materials at the relevant supply
centers complying with the specifications were taken into due account for the preparation of thls
Proposal. .
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At first, the Company intends to acquire the materials necessary for current use at regional
sources, always giving priority to suppliers located in Ghana.

Steel and materials of greater responsibility (scaffolding, sliding forms, etc.) will be acquired or
leased in Ghana or other city’s in Europe.

After recelpt of the Service Order, the program for contracting supply and transportation of
materials will immediately be put into action by the Works Supply Sector,

Objectives of the Procurement

Basic Objectives

Normally the objectives of the activities of the procurement process aim at the following basic
points:

« Competitive prices;

«  Maximum turnover of stocks;

» Lowest cost 6f acquisition;

« Quality compatible with Ghanaian regulations and design specifications;
« Uniformity of suppliers;

s Transportation of material;

+ Control of stock:

» Storage;

Limits of the Organization

In the case of construction, the focus of the procurement process must be analyzed including the
various undertakings that are normally outside the headquarters, which means, each work is
practically an isolated point of activity and requires “sui generls” procedures, involving specialized
personnel, otherwise problems may occur with the supply and continuity of the performance of
the services.

In a broader manner one can consider the activities of supply according to the following basic
points:

»  Work under direct influence of headquarters, branch or office. In this case, the systemn of
suppiy is practically deflned at the headquarters of the company and purchasing office in Accra
and the work Is restricted to small activities of supply, meaning that the acquisition of
materials will be under total responsibllity of the management of the company. This Is the case
of this job.

«  Work far from the main points of support of a company isolated from the major production
centers, inthese cases, the procurement actlvities must be implemented in a nearby city with
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better resources, associated with the command of the job itself and connected to the
management of the company. it Is the case of planning a supporting office in Accra.

Sensitivity
It is necessary for the company and the leaders of the work, especially from the procurement
sector, to have sensitivity relatively to the market, in order to avoid unexpected situations in the
progress of the Project construction. Thus, it is necessary to establish clear rules that are
independent of any market, taking into consideration the reactlon of suppliers and the

competition among them, besides interventions and Inevitable activities on the part of the
canstructor himself.

The supply sector must be attentive to the changes that can occur in the market of materials due

to abnormal consumptions and which can become critical, exceeding the original budget and
making Impracticabte the performance of the services,

Trends

The procurement sector must do a research of the trends of the market related to production, as
well as prices, in order to prevent surprises during the implementation of the Project.

Starting from the type of works, the location, the materfals consumption histogram, the
construction details, the culture of the company, the economic analysis, a plan of supply is
prepared, taking into account the following basic points:

+ Classification of materials as of absolute, average or little importance;

+ Consideration of dimensions, unit weight, shape and perishabllity of materials to be used;
+ Flow of supply, terms and speed of deliverles, occasional deliveries, discontinuances, etc.;
«  Analysis of the warks progress, as it determines the rhythm of the supply of materials;

« Conslderation of local conditions: topography, means of access, avaliability;

+ Classification of spare parts for equipment as of absolute, average or littleimportance;
+ Convenience of acquiring materlals in advance;

+ Global and specific foreseen budget for certain materials

Schedule

The engineering sector will prepare a materials use schedule, which means the breakdown of the
exact moments when the materfals must be available at the work, their volume and technical
specifications as per the Ghana Highways Authority regulations and design specifications.

The supply schedule s the main working Instrument for the acquisition of materlals and the
following points must be observed:

« Preparation of the schedule with sufficient time in advance with regard to the performance of
the services, so that the procurement sector may interpret it, checking whether it has all the
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basic information so as not to be obliged to take hasty decisions hoping to beright.

» The schedule must be ready In due time, so that the procurement sector may analyze the
commercial conditions and the relationship of offer-demand of the specified materials.

* The schedule must be prepared In advance so that the procurement agents give their opinien
beforehand on the best price within the delivery terms and quality of product,

- » The schedule must clearly and exactly indicate the quantities so that the procurement sector
be able acquire lots on an economic scale.
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+ The schedule must indicate the estimates of monthly consumption, so that the procurement
sector may group the purchases in economic lots, in accordance with the financial area of the
J campany.

Procurement Chart

- The engineering sectot, together with the areas of production, procurement and maintenance, will
prepare a chart of supply of materials and basic spare parts in accordance with the volumes
- foreseen during the months of the work and their origin. EIEERTT ;

This chart is the starting point for Procurement to define, together with the Financial Sector of the
Campany, the guidellnes for the acquisition of these products.

Transportation
] T The activity of transporting a product to the Jobslite Is fundamental for the construction activity. The
transportation sector is responsible for the interaction of the problems that occur in alf phases, such
as: hiring or using own means of transportation, selection of means of transportation,
- accompaniment and dispatch, reception, handling and storage in the warehouse of the jobsite.

] Warzhouse - Parts - Materials
Due to the great affinity between the maintenance and procurement sectors, it is common to store
‘materlal and equipment spare parts In the same building, under the responsibility of the sector
} - that controls the assets of the works,

These facllities must be well sized to provide efficient service to the job.

23
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3.3 SITE'S INSTALLATION

3.3.1. PREPARE AND LOCATION QF LINITS

For a start, the area where the works will be carried out may be isolated, depending on the
permission granted by the Ministry of Roads and Highways due to the vulnerability of the Area.

An area of approximately 11,250 m2 {125mx90m) will be available, on an unused terrain near the
construction site, for the Proponent build its installations of the Construction slite, Initially named
a5 Maln, and lts lay out corresponds to the Construction Site Type |, presented ahead.

Before the installation of the construction site, the area will be cleaned, flattened and, if necessary,
land filled to make compatible the elevation with the other instaliations.

it is foreseen the Installation of support containers near the wark front.

The site’s area, at first, will be located in an existing free area nea rby the construction site.

Figure 18- Contalners structures

[h any case, the definitlve position of the work site will be In a place to be chosen by common consent
with the Contractor Surveillance.

The site’s premises Include the administrative and industrial premises that will be necessary for the
execution of the work,

These premises are planned bearing In mind to benefit the work with an efficient support structure in
such a way that all of them are able to Immediately respond to the requests regarding supplies, labar,
malntenance, communication, water, energy, fuel supplies, etc.

24




LN | S | [N L_..M_i L,

e T T VU O U

Thus, it may be confirmed that the carrectly dimensioning of the premises, a lay-out in conformity
with the work’s purpose and its implementation on the appropriate period of time are the main factors
to meet the needs of production and determinant for the good progress of the services.

Therefore, during the initial phase of the implementation, when several problems usually arise, such
as the mobilization of resources, team building, and setting up an infrastructiure to meet meals
requiremeants, clearance of the Implementation areas, recrultment and selection of staff, basic
support for the first mobilized equipment, quick and safe solutions will be adopted to settle the
problems.

Inthe intended area for the administrative site, the Builder's and Surveillance’s back offices, refectory,
infirmary/CIPA, toflettes and dressing rooins, entrance hall / card holder compartment, cistern and
elevated water tank, etc. will be distributed In temporary constructions - containers. Al area
comprehended by the site will be protected against any type of pollution and will be properly
discharged by the end of the works,

Premises will be distributed in a way to offer full work conditions, minimizing the distances and
providing a safe scheme for the development of the several work phases, Likewise, water and energy
will be made available at a point to be established by common consent with the Survelllance. All
premises will comply with ASTM and Ghana Design Standards., '
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332, CONSTRUCTION SITES

3.3.2.1 SUPPORT LOGISTICS

a} Administration of Human Resources

One of the bases of the enterprise policies from the Proponent is to search satisfaction of its
employees, which constitutes the mativation agent for quality, efficiency and interest in the job.
This posture to form a stable and motivated human asset has characterized its action along time,
with excellent results, due to the offer of:

s Opportunities for development and tralning;
¢ Adequate remuneration levels;
*  Anample social beneflts’ program,

Actuating In this form it became possible to constitute, on each worksite, a motivated crew with
low rotation indexes and have an effective return of the investment through the work productivity
and quality. The policies and general directions from the company referring ta those topics are
described in this item, together with those developed specifically for this project.

« Recruitment and selection

The selection of the availabilities for transferences and local recruitment will be the responsibility
of the personnel sector on the worksite, who wilt use the most efficient communication systems for
each type of personnel which will be needed {announcement in major regional newspapers,
particularly those preferred by social position to which the professionals belong, and community
entities) and will forward the candidates to the selection process, which will be made by specialized
personnel, by means of interviews, practical tests, analysis of previous experience and medical
examinations prior to admittance, besides psychological tests for candidates to positions which
present risks foraccldents,

Those candidates approved in all phases will be contracted and directed to the initial training.

s Meals
Bafanced meals wil he served, with a diversified menu and contalning an adequate content in
calaries. The meals will be supplied without charges.

The meals will be produced in the worksite area with own personnel or leased to a qualified
reglonal supplier. The company will follow up the quality of the meals, maintaining contact with
the supplier, whenever necessary. The meals will be consumed in the mess room to be bullt inthe
construction site, in accordance with description provided in the specific ltem.

It Is forecasted the supply of breakfast and funch for the whole crew. The dinner will be served
only for those which will be working during the night shift (security personnel} and for the
transferred personnel, living in the camp, ’

+ Transportation
For the transportation of the personnel hired In the vicinity of the worksite, buses will be used to
transport persannel from the lodging area to the work places and from the nearby communities
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to the construction site or to the work fronts.

For the part of the administration personnel which live in places nearby the construction site, will
be used station wagons or pickup trucks, which will collect the personnel from certain
predetermined point, and wili be transported up to the construction site. This transportation will
be without any charges.

s Supplies
To provide technically satisfactory alternatives, a preliminary survey of existing inputs in both
reglonal and outside the country will be made, selecting suppliers based on the quality of products
and delivery punctuality.

This cadaster will be complemented with information about the performance of those suppliers
and with new alternatives which may be identified,

As verified, the Tamale city has a commerclal structure which allows not only the assurance of the
supply conditions of Inputs, as well as providing trustworthy alternatives, as is the case with
crushed stone and natural material for construction, food, etc..

“Purchases will be made by supply sector of the worksite, following the usual company routines.

It will have a control of stock which will allow the administration of the adequate fevels for each
iter, taking into conslderation its use, time for reposition and degree of urgency for its delivery.

The transportation of materials purchased in Ghana will be made, whenever possible, by the
suppliers. In case this is not possible, adeguate own vehicles wilt be used to collect the materials
from the suppliers.

The mess room was dimensioned with 1,00 m? per employee per shift, and it may operate with up
to 3 sequent serving shifts and is positioned such as to not Interfere with the operation of the other

units.

This unit will consist of a building set up as one single pavement, containing:
e Mess room;
*  Pantry;
» Bathroom;
¢ lavatory;

e Drinking fountain;

+ Bathroom/Dressing Room

The bathrooms are dimensianed taking Into consideration the use of toilets, a washbasin, besides
individual lockers and circulation aveas, for each group of 20 employees, hesides a shower for each

group of 10 employees, resulting in approximately 7.00 m? per each group of 10 employees.

This will be a single pavement building, containing 4 tollets, washbasins, urinals, 8 showers and
individual lockers for each group of 80 employees,

The sanitary instaliations will be built with resistant and washable materials, waterproof and anti
slip, with adequate lighting and ventilation in order to proportionate well-being for users,
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For sanitary sewage, the Proponent will provide septic tanks, anaerobic filters and/or septic drain
pits in number and dimensions compatible with the number of employees.

The septic tank will be used to receive the raw sewage, separating through decantation, the heavier
solids from the tiquid, which will be transported through pipes to the anaerobic filter and/or to the
septic drain pit.

Utilities

It Is Proponent’ responsihility to provide the supply for the needs of water, as well as the complete
installation of the water and sewage network. it is responsibility of the Proponent the care for the
needs of power for the worksite, including tension reduction, If necessary, installation of poles and
a distribution network,

The other needs for the Construction Site, such as: sealing, treatment and/or supply of drinking
water, collection and drainage of sanitary and/or Ihdustrial effluents, communication, security,
maintenance, operation, etc,, will also be under the responsibility of the Proponent.

‘the installations of the Construction Site will fully comply with the dispositions of the safety, quality
and environment norms and will include, whenever applicable, the items below listed:

L]

Field drinking fountains;

Mess room, bathrooms and dressing rooms;

Work benches for molds, rebar setting, assembling, under others, properly covered;
Security and access control for the Construction Site;

Safety and tralning room;

Storage for gases, paints, flammabte materials and fuels, in accordance with the pertaining
legistation;

Stalls for the storage of bulk matetials, such as sand, crushed stone and others;
Fire fighting system;
Parking areas coverad, at least, with crushed stone;

Perimeter of the area of the Construction Site will be properly fenced,

Directives for Canstruction of the Construction Site

The Proponent will use following directives and recommendatlons:

Al bulldings from the Construction Site shall contain the following minimum specifications:

Containers with steel plates with walls in some places, with masonry and smooth cement floor,
ceramle, PVC plastic or wood, always without saliencies and waterproofed against soil

humidity;

Cemented walkway around with, at least, 80 cm width;

Coverage of the industrial installatlons with fibrocement (without asbestos) or metallic tiles,
with internal finishing in order to guarantee the appropriated thermal comfort;

40




e

o

b)

lt will be the responsibility from the Proponent the operation, maintenance and preservation
of its worksite Installations, maintaining them always in the best work and hygiene conditions,
eliminating all work methods and environments favorable to proliferation of vectors (noxious
insects and rodents).

The offices will have compartments with a minimum area of 7 m? each {except bathrooms)
and will have furniture, equipment’s and accessorles which are adequate for its use, and there
are also forecasted 4 (four) cabinets with 3.0 x 3.0 m size, equipped with furniture, air
conditioning, point for power plugs, telephone and for the web (Internet), for the use of
Ministry of Roads and Highways inspectors,

It is also foreseen the installation of chemical toilets along the work fronts, in a proportion of
1:20 employees complying with the requirements and environmental norms in force and they
shall have reservoirs with a capacity for 7 (seven} days. The collection of the chemical sanitary
effluents will be made by the Proponent, by means of companies properly licensed and
approved by Ministry of Roads and Highways. The contracts referring to the rental of the
toilets and the collection of effluents will be available on the work fronts for the proper

checking byinspection.

The Proponent will provide an appropriated and exclusive space where the employees may
have their meals, and will be responsible for the maintenance, hyglene and dally cleaning of the
place, and it will not be allowed to prepare, heat up or have any type of meal or lunch outside .
the mass hall, considering also:

Besides the meal room, the mess hall will have also a reception area and one for the reception
and conditioning of food to be served, and an area for collection and defivery of used cups and
utensils;

Washbasins are foreseen at the entrance, in a number proportional to the demand, provided
with paper towels, soap and rubbish baskets, and on the way out, baskets for selective rubhish
will be available; '

The mess room will have equipment to heat up food (when necessary), drinking water served
in plastic cups, desks covered with plastic washable materlal, and Individual chairs;

The sewage of the residual waters, after the proper treatment for grease, will be Interconnected
to the adopted sewage system;

The Proponent will be responsible for the management of residues from the Construction Site,
forwarding them to places properly licensed or indicated by Ministry of Roads and Highways.

For the Collection and Treatment of Efffluents system, the Proponent will adopt following
procedures;

Effluents will never be directed to water bodies {lakes ar rivers) or to the raln water drainage
network;

Effluents from showers and washbasins, are also considered sanltary effluents, and as such wiil
be chject of treatment;

The sanitary sewage and residual waters will be conducted and interconnected to the existing
collector system, In case this option doas not exist, the Propanent will bullt a sewage treatment
system, dimensioned to collect all sewage and served waters genarated in the Construction

Site, which do not generate effluents, and those will be collected by adequate companies,
properly licensed for this activity, in accordance with the existing environmental norms;

In places where oil spilling may occur {service shops, garages, areas of mechanical maintenance,
under others} a specific drainage with water and oil separators will beinstalled;
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e) The oil collected in the separators will be removed from the site in appropriated containers, by
credentialed transport means.

» The stores {warehouses), service shops, carpentry, industrial installations In general, as well as
those almed for the cutting and bending of construction steel, various welding, use of rotary
toals in sheds and similar, will comply with following conditions:

a) Will be preferably built with metallic structures, properly grounded;
by All benches will have appropriate grounding;

c) Lghts inside the installations will be protected against impacts originated by cutting and
grinding of pleces;

d) Under no hypothesis the storage of flammable ligquid fuels will be made inside the shops.

¢ For the electric power installations, will be considered following procedures:

a) For transformers, they will be fixed in Isolated places, fenced and with restricted access, and
with signs identifying tension and pointing out the risks;

b) For oil transformers are foreseen boxes for the collection and later treatiment of the spills;

¢} The distribution panels will be grounded, with residual circuit breakers, and must have-
Individual circuits for lighting and for plugs for each unit of the Construction Site;

d) The distribution panels will be built in steel and closed;

&) The cables for interconnection or distribution will be mounted on poles and, in open areas, all
plugs will be fixed on easels and protected against water;

) Installations for Protection Against Atmospheric Discharges are foreseen, in accordance with
the present narms.

3.3.2.2, COMPOSITION AND DESCRIPTIGN OF THE UNITS OF THE CONSTRUCTION 3ITE

The Construction Site is constituted by units for Administration and Production, Industrial Area
and Community Area, whose numbering of the units indicate its position in the Construction Site
Plan, involving:

» Administrative area and production of Rebars and Molds / Carpentry
a) Entrance Control (S);

b} Office (1);

¢) Infirmary (12};

d) Bathrooms [11);

e} Generators (17);

f} Store/warehouse {2);

@) Kitchen and Mess Room {7);

h) Carpentry (3);

1) Rebar Setting Shop {4);
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¢ Industrial Worksite

The industrial worksite Includes the support installations aiming the construction activities of the
work iself. It will be composed by the fallowing units:

a) Parking for Machines and Trucks {20);
b} Mechanical Shop (15);

¢} Batching Plant {14);

d) Laboratory (6);

e) Fuel Service Station (16).

s+  Community Area

a) Recreation Area {13);
b} todgings typei(8);
¢} Lodgings type Il (9);
d} Lodgings type Il {10);

e Description and Objective of Proposed {nstallations

a) Entrance Control

Its objective is to make the access control of vehicles, equipment and persons circulating within the
internal area of the Construction Site and for the frequency control of employees besides
maintaining the security of the site, It will have the proper signaling, 2 entrances for persons, and
punch card terminals,

b) Management Office

This office was prepared to comply with the needs of the crews responsible for the technical-
administrative works on the civil works, The dimensioning, as well as the necessary Sectors, were
defined in accordance with the forecasted Indirect Labor.

This Unit will consist of one building with one sole pavement and will contain rooms for the
technical- administrative sectors, meetings, toilets and pantry for the employees of the Sector.

The usage coefficlent for spaces will be 4 m* per employee.

¢} Inspection Office

The Inspectors Office will take into consideration the needs for the Construction control,
supervision and Inspection crews,

It will consist of a single pavement building, dimensioned in accordance with the specific needs,
containing work and meeting rooms, tollet and pantry for the Sector employees.

d) Physiclan Ambulatory and Labor Safety

This unit has the objective to comply with the needs of the GQSMA crew {Quality, Safety, Health
and Environment), within the safety, hygiene and comfort standards required by the Norms,
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providing proper installations for the activities of the medical crew and the labor
e) Safety crew.

The Unit has toilet, waiting room, medical ambulatory and rooms for labor safety.

f) Store/Warehouse
The Stare/Warehouse was planned for the storage and In and out control of materials to be used
during Construction.

It consists of closed and covered buildings, dimensioned to comply with the Wark needs, containing
shelves, balcony, tool shop and room for the warehouse keeper, Outside, It will have a patio for the
storage of non-perishable materlals. This area will be isolated by a fence, in order to promote
greater security and control of stored materlals.

g) Mechanical Shop _
The Shop was planned for the maintenance and lubrication of equipments to be used on the
Construction. It consists of a closed and covered building, dimensioned to be adequate for the
construction needs, contathing shelves for spare parts, tools and a room for the maintenance

foreman.

h) Kitchen and Mess Room
The kitchen and mess room were conceived to serve meals to everybody allocated to the
Canstruction Site.

The mess room was dimensioned considering 1.00 m? per employee per shift, and may operate
with up to 3 shifts per meal to be served and positioned In order to not intetfere in the operation

of the other units.

This Unit will consist of a building with a single pavement, containing:
a) Mess Room;

b} Pantry;

c} Tollets;

d) Washbaslins: located on the external part;

e) Drinking fountains;

i} Bathrooms

The bathrooms were dimensioned to take into conslderation the use of tollet, a washbasin, besldes
individua! lockers and circulation areas, for each group of 20 employees, besides a shower for each

group of 10 employees, resulting in approximately 7.00 m? per each group of 10 empldyees,

It corresponds to a building with a single pavemerit, containing washbasins, lavatories, urinals,
showers and Individual lockers for each group of 80 employees.

The sanitary Installations will be executed in resistant and washable materials, watertight and antl
slip floors, adequate lighting and ventilation in order to proportionhate the well-being of users.

For the sanitary sewage, the Proponent has foreseen the installation of septic tanks, anaerobic
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filters andfor septic drain pits, compatible in number and dimensions with the number of
employees. The septic tanks will have the function to receive the raw sewage, separating through
decantation, the heavier solids from the liquid, which will be transported through pipes to the
anaerobic filter and/or septic drain pits.

3.4, ORGAMIZATION, MOBILIZATION AND PERSONNAL SCHEDULLE
3.4.1. ORGANIZATION

34,11, ORGANIZATION CHART

The tearms to be employed in the constructions activities for this works were dirmensioned for the
perfect attending of the works necessities detected, regarding to the foreseen terms and the local
conditions, based on the experience of the PROPONENT COMPANY In the conduction of works of
similar size and object to the ones in this current Tender,
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3.4.1.2. DESCRIPTION OF ATTRIBUTIONS AND TASKS OF KEY ELEMENTS

+ Project Manager

The Project Manager will be in charge of the work Involving coordination of the technical-
administrative teams foreseen for the performance of services, as well as the relationship and
representation of the PROPOSING PARTY at the CONTRACTING PARTY.,

Such manager will also be in charge of executive planning and scheduling of production services,
labor and materials forecasts and administration of human and financial resources, and
maintenance of machines, vehicles and equipment, service measurements and sub-contractor
agreements,

The Project Management Engineer will be an engineer with vast technical and adminlsirative
knowledge, with ieadership skills and of easy relationship and shall bear the general responsibility,
being the representative of the PROPOSING PARTY, In matters regarding performance of works.
Such englineer bears direct command of Operation Coordination at company ievel, represented by
the Technical Director,

Will count with three sections, suh-divided Into the following sectors listed below so as to obtain
efficient performance of his/her tasks:

e« Production

o Production Engineer
The production sections will be lead by Senior Engineers bearing the denomination of Production
Engineers, who will be in charge, at technical and decision levels, of al activities related to
performance of such services foreseen for the works,

The tasks of such engineer will basically comprise coordination of the raspective production and
technical areas seeking to comply with the executive scheduling and the cost control goals and pre-

established quality guarantees,
This engineer will count with the support of 3 {three) Production Engineers and of masters from

various Fronts;

o Praduction Sections
Such will be responsible, at executive level, for the performance of al activities regarding the
constructlon works,

The Production Sections will be lead by Production Engineers and with Medium Level Masters and
Foremen, with vast experience in production areas of works construction,

+ Transportation and Maintenance Section
Will be in charge for deployment of materials and labor for the performance of services, including
external personnel, materials and equipment transportations,

Shall have, also, the basic attribution of rendering support to all preventive and corrective
maintenance services of equipment and vehicles of the PROPOSING PARTY, allocated at the works.

« Technical Area
Support attributes for the Production Engineers, the Technical Area include the Sections of Planning
and Control, Topography, Desigh and Quality Control,
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Works of relative complexity, such as those currently bid, demand maintenance of a work site, a
technical team speclalized in interpretation of projects, topography, scheduling of service
performance, dimensioning of resources and other activities related to the perfect planning of
huilding services. Such supervision alms at performance of this roll at the work slte, solving the
problems that take place in such situations, The following sections are available for support so as
to obtain perfect performance;

a) Planning and Control: In charge of controlling human resources and the materials used In the
productive activity, and for the physical follow-up of services performed, as well as for the
control of operating costs.

b) Topegraphy; in charge of performing topographic services, developing such activities inherent
to the location of axles and leveling of quotas established in the project, for the protection and
preservation of all marks and references, as welias for the relocations or re-markings deemed
necessary, as well as for the elaboration of all physical measurements deemed necessary for
topographic surveys ta be carried out,

¢) Design: in charge of reception, analysis and distribution of works projects, detailing of
executive methods for construction, guidance of topographic services and technical file.

d) Quality Control: in charge of implementation of quality assurance processes, especially the
Technological Control performance coordination for the works.

«  Administration

To render administrative-financial support to the Production and Technical Areas, lead by person
with vast experience in works of similar size.

In charge of all administrative actlvities that involve human and financlal resources, and the
auxliiary services that comprise surveillance, meals, lodging do company working contingent,
hygiene, occupational health and safety and such actlvities inherent to provisioning of materials
for the works.

There witi be four sections available f‘or support for the development of such actlvities:
Occupational Labor Health and Safety; Supplies; General Services and Human Resources,

a) Occupational Health and Safety: will bear the objective of developing activities that directly
contribute to enhance the safety condition of personnel involved in the works, as well as avoid
accidents and damage to equipment, installations and services of the works already performed
or in progress. The Labor Health area will be in charge of carrying out pre-admisslon and
periodic tests, first ald attendances and attendance and administrative guidance of benefits at
social security entities.

b} Supplies: will be in charge of all activities inherent to the provision of materials for the works,
their movement and storage.

¢} Personal: In charge of human resources management;

General Services: will be in charge of developing such activities involving the relationship in all
functional, jurldical and social aspects, in addition to being responsible for the financlal movement
destined to payment of employees and suppliers located in the region of the works, and by the
surveiltance services.
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3.4.2. WORKSITE PERSONNEL SUPPORT LOGISTICS
3.4.2.1, LABOR RECRUITMENT AND SELECTION PLAN

In accordance with bidder philosophy, human resources are the essential base for production and
success of any enterprise. Special attention will be given to mobllization of human resources for this
job, by allocation of personnel, which is part of company permanent staff, or by proper selection of
external resources.

in this way, staff crew for this job and their direct auxiliaries (management, specialized technicians,
sector heads, supervisors, etc.) will be mobilized from permanent human resources lists of bidder,
and will have provable experience in jobs similar to that of present Bid,

Since it is bidder’s policy, in relation to human resources, to add value to local Jabor, personnel
recruitment will be made preferably near the work area and nearby areas in the Northern Region.

But, whenever it will become impossible to obtain local labor, due Yo specialization of tasks,
necessary work markets will be activated.

Selection of personnel to be contracted will involve qualification of candidates. Labor mobilization
will be based of Labor Time Chart, '

3.4.2.2. MEDICAL/SOCIAL ASSISTANCE

Within adopted policy, to support allocated human resources on the work, it is forecasted, besides
medical assistance, also preventive medicine. Medical assistance will include an ambulatory on the
wark site, with physician present twice a week. Emergency and hospital support will be provided by
clinics convened with Bidder. For development of preventive medicine, within present legislation,
following program is forecasted:

* Pre-admission examination;
¢ Perlodical examinations;
* Attendance and control of work accidents aiming preventive measures;

» Inoculation campalgns.

In this form, bidder will be prepared to comply with proposed objectives and prevent health
problems, which may occur with human resources allocated to the job, making possible productivity
levels that are compatible with forecasted terms,

3.4.2.3, PERSONNEL LIVING QUARTERS, TRANSPORTATION AND MEALS

This procedure, although preliminary, consists basically In creating “embarking/disembarking
points” for employees, in strategically distributed locations and as near as possible to the living
areas. For those living at greater distances from “embarking/disembarking points”, they will be
supplied with “transport tickets” In order that employees sacrifice Is the least possible,

This study will be complemented after Personnel Selection and Recrultment, since anly then,

knowing living place of each employee, the strateglc embarking/disembarking points will be known
or, another alternative system will be activated,
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Vehicles for mass transportation will be buses, which must offer comfort and safety for
employees, Same criteria will be used for specialized personnel; vehlcles to be used are type
Plick-up.

Bidder unit responsible for this task will be composed by trained employees to comply with
pertinent legislation as well as norms stipulated by bidder,

Strategy to be adopted to solve food supply for personnel will be to supply meals in a mess hall
work site.

It is common practice the correlation between meals/kitchen sector and Medicine and Labor
Department, through existing regulatory norms, to exercise strict control on hygiene, food
balance, etc.

3.4.2.4. EQUIPMENT MOBILIZATION

Mobilization of equipment’s will be responsibility of Project Manager, together with industrial
Manager, as indicated in Equipment Mobilization and Sojourn Period Table, presented In item
3,1.4, prepared by technical division,

Maln equipmant’s forecasted to be used on the job are bldder’s property and are available on
equipment yards works in close,

Equipment’s reserved for this job and which will be transferred to the work site, will be repaired
and or corrected, if necessary, at origin, so they arrive on destination point in perfect work
conditions.

it should he stressed that all bidder equipment, undergo preventive and corrective maintenance,
and it can be sald they are in good warking conditions and, consequently, with full operational
capacity.

3.4.2.5, SECURITY ON WORK AREAS AND WORK POINTS

Property Security aims ta preserve collectivity well-being, the property of Bidder as well as respect
within work areas,

Security will be responsible for control of entry and outgolng of materials, equipment’s and
persons, on work areas.

Policy to be adopted will be surveillance by Company personnel, without use of guns, distributed
in 12 hours shifts, Including Sundays and Holidays, according to a “Shift Scale Table”, prepared and
released previously. .

Since this Is an activity of extreme Importance for the job, special attention will be given to
selection process and personnel tralning, so they become a specialized group.

3.4,2.6. MEDICINE, WORK SAFETY AND ENVIRONMENTAL PRESERVATION
342,61, OBILCTIVES

The specialized services within the Engineering areas of Work Safety and Medicine will have as a
main objective to promote health and to protect the workers integrity in their working place.
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This Sector, also subordinated to the Resident Engineer, will be responsible for the daily
verification of the work conditions, besides tha inspection of the mandatory use of Individual
protection equipment by all the employees. .

This Sector will have as atiributions:
a) to prepare, install and maintain all the plates, advertising and signalizing posters, etc., b} study
and investigate the causes of eventual work accidents, searching

solutions for such possible failures;

¢} to elaborate statistics about work safety;

d) promote lectures and films presentations about this subject.

C.1.P.A, (Internat Commission for Accident Prevention)

CIPA has the purpose of observing and reporting risks conditions in the working environment and
request measures taken in order to reduce - tilf their elimination - the existing risks and/or
neutralize them, discuss the accldents occurred, sending the results of the discussion to the
speclalized Work Safety and Medicine Engineering and to the Employer requesting measures that
can avoid similar accidents and still orientate the other workers about the accidents prevention,

CIPA will be composed by the Employer’s and Employees’ representatives.

*

Ambulatory

There will be a place for the Physician and the Auxiliary to Work Nurse, impltanted with all the
sub- structure for the perfect performance of the Work Medicine.

Work Safety Technician
The Work Safety Technictan will undertake the responsibility for:

Inspecting the Individual protection equipment, mechanical equipment, electrical equipment,
hydraulics equipment and construction;

Analyze the risks at work and determine the causes of accidents;
Evaluate the rates about particular hazardous areas and suggest preventive measures;

Revise, periodically, the safety installations and equipment,

Work Physician
The Work Physician will undertake the responsibility for:

Proceed the pre-admission exams to the candidates for the jobs In the company, ahalyzing
the results of the complementary exams and Issuing a final technical report;

Attend, diagnose and treat professional diseases and the urgent cases in the event of
oceurrence of work accidents;

Proceed, periodically, exams in all the employees in order to detect diseases that can
impede the exerclse of the profession or that put in risk the health of the other employees.
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3,4.2.6.2, RESOURCES FOR THE PREVENTION OF ACCIRENTS, CONSIDERING THE RISK GRADES
INHERENT TO THE NATURE AND CONDITIONS OF THE FORESFEN CONSTRUCTIONS

The material resources for the prevention of accidents that the Builders will use during the
development of the works shall the most technologically modern and will avoid accidents in the
transport, handling and hoisting of cargos and work materials.

3.4.2.6.3. INDWIDUAL AND COLLECTIVE PROTECTION

The utilization of Individual Protection Equipment - 1.P.E. depending on the tasks being performed,
wilt be mandatory and shall be In the correct manner, in accordance with the British Regulation
and Environment Standard.

If it is not possible to ellminate the risks, the |.P.E.s necessary to each type of service will be planned
hased on the Environmental Risk Map. The supplying, controf and the obligation of use shall be in
compliance to the British Regulation and Environment Standard.

A minimum spare stock of LP.E. and working suits equals to 20% of the totalnumber of employees
in that function, shall be kept ready for use,

» Specific Conditions for Machinery, Equipment and Tools Safety
Will be attended regarding to machinery, equipment and tools.

3.4.2.6 4 ENVIRONMENTALPRESERVATION

The “Environmental Programs®, recontmended at the time of the Works License shall be attended
as well as the special measures adopted regarding to the maintenance of work sites, safety of
vehicles within the work site and the accesses, disposition of golng-away areas.

4. BLHLDING PROCESS

4.1, LAND CLEANING

Tree cuttling, pulling tree stumps and general cleaning will be made with use of caterpillar dozers,
complemented with use of manual services.

This will involve following activities:
» Cut and remaval of all vegetation, whatever Its density;

s Cutand removal of tree stumps and roots;

+ Removal of soil or organic matter layer, up to 20 cm, as well as any other materials and
undesirable objects eventually exlstent:

» Material deriving from above mentioned operations wlll be removed or stored, in
accordance with criteria defined in environment prevention specifications;
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*  Minimum area in which above mentioned operations will be done is that between off-
sets, adding 2 m to each side;

o Along cuts care will be exercised so that layer up to 60 cm below land grading grade is
exempt of stumps and roots;

TRATOR DE ESTEIRA / CATERPILLAR DOZER

BASCULANTE { DUMPER TRUGK CARREGADE|RA { FRONT LOADER

Figure 22- DEFORESTATION AND MECHANICAL CLEANING OF LAND

4.2, EARTHWORKS

4,2.1. MECHANICAL EXCAVATIONS

As a rule, all excavation will be executed by means of mechanical processes, wherever the access
of equipment is possible, except in the following cases where the excavation will be manual:

» Areas where the access of equipment is not allowed;
e Registered or detected nearness of the interferences;
+ Regularization of hottom of trench;

»  Stub pipes for the execution of piping connections;

¢ QOther areas according to the criterla estahlished by Inspection.
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Figure 23-Mechanical excovation

The materials inadequate to compacting and considered not stable to support the required loads,
shall be removed and taken to the waste area, which localization will be previously approved by
Inspection.

The bottom of the excavations will be leveled in accordance with the elevations indicated in the
engineering design, allowing for a small variation below the required elevation, in accordance with
the Inspection criteria, without being considered as an extra payment.

The earth coming from the excavations will be utilized for embankment, re-embankment backfill
or taken to the waste area as indicated by Inspection,

4,2.2. MANUAL EXCAVATIONS

Manual excavations will be performed In the foundations and trenches, whenever no conditians
are present for the safe performance of mechanical excavation. The manual excavations will be
executed In compllance with the areas, alignments, dimensions, shapes and elevations established
by the engineering design for the works. The dimensions of the manual excavations will be the
minimum compatible with the execution of the services and in accordance with the Inspection’s
criterla. The manual excavations will be executed in such a way to prevent Interruption of the
works, in order to avoid erosion or slips that can might damage future services,
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4.2.3, BACKFILL

Earth backfill next to concrete structures or piping will be performed with soll free of stones,
wood, debris or any material that might damage the Installations, equipment or any other element
inside the trench.

The soil necessary to the backfill will come from the excavation itself or from selected sand or clay
pits. :

Earth backfill close to structures shall only be started after completion of the necessary time for the
development of enaugh resistance of the structural concrete and after the necessary tests.

Backfilt shall also be developed at the same time of the removal of occasional bracings

FOEE A T SRR ap T

Figure 24- Backfill

4.2.4, DRAINAGE

Drainage will be performed whenever hecessary at the bottom of the trepches/lateral open ducts,
in order for the water to be collected by the pumps at adequate paints. Pump sieves shall be placed
in small internal wells to these drains and covered with crushed rock in order to avold erosion.

After the rains and after completion of the drainage of trenches/open ducts flooded by the water
torrent, any pipes already set shall be cleaned internally. Pipes with closed ends shall be duly
stabilized with ballast to prevent floating, should the trenches be flooded,

Protection of trenches against flooding by surface waters will be accomplished by the construction
of longitudinal low walls at the boards of the trenches, which will deviate the waters to the
adequate discharge place.

4.3, EXECUTION OF CONCRETES

a) Materials

The materials which will be used for the construction of eventual concrete structures on the Access
Branch and effective on the Rotary Car Turner will mainly be the following:

s Concretes and mortars;
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Rebar cages for relnforeed concrete;

Molds and centering.

a,1) Concretes and mortars
The materials which constitute those mixtures will be:

Cement, which will be the common Portland cement or blast furnace type, and which will
comply with the prescriptions of British Regulation and Environment Standard;

Small size aggregates, which will be natural sand, whose physical characteristics comply

with the prescriptions of norm British Regulation and Environment Standard or, artificial '

sand {Stone powder) which will only be used after checking the resistance of the mixture
to compression, with laboratory assays and experimental on the worksite;

Big size aggregates, which is material deriving from the crushing of untethered rock and/or
rolled pebbles, whose physical characteristics comply with the prescriptions of the British
Regulation and Environment Standard;

Water: the water to be used to prepare concretes shall have physical and chemical
characterlstics which comply with the prescriptions of norm British Regulation and
Environment Standard;

Addictive’s: the addictive, which will be of dispersant, aeration, plasticization, accelerating
or retarding type, under others, will be used with the previous authorization from the
Inspection, adequately dosed and applied, complying with the specifications fram the
suppliers.

In addition to the British standards, local standards are being respected.

a.1.1) structural Concrete

Dosing

The dosing of the structural concrete acquired from plants will be rationally made, by a speclalized
and officially recognized laboratory.

Ih the definition of dosing to establish the proportion of materlals to be used in the construction,
the followlng conditlons and requirements will be complied:

Peculiar conditlons existing on the works;
Need of weather-proofing characteristic of the concrete that will be uséd;

Resistance to wear,

Aggressiveness of the waters on the concrete to be used in structures which will stay In
contact with water;

Aesthetic aspects for the finishing of the exposed surfaces;

Local conditions which affect and define the type o usage of concrete.

The chosen proportion of components will be tested in the construction site, with the rupture of
concrete specimens molded on the site, with 7 days age and with 28 days age, to confirm their
mechanical resistance as foreseen In the project for each type of structure.

In the case of non-structural concrete, the proportion will be made experimentally, complying with
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the prescriptions of the British Regulation and Environment Standard.

The concretes to be used shall have resistance characteristics which are adeguate to the type of
structure to be executed, as defined In the project.

In addition to the British Regulation and &nvironment Standards, local standards are being
respected.

¢ Concrete manufacturing
The concrete will be prepared in the concrete mixing plant, Installed Inside of the construction site,

The preparation of the concrete will be made complying with following privileges:
» The concrete will be prepared only in quantities necessary for the Inmediate use;

» The concrete mixer truck will be of a type and characteristics adequate to the type of
concrete to be prepared

¢ The measurement of the material which cormposes the mixture will be preferahly made on
weight base using automatic or manual command gravimetrle Installations, properly
verified

For the measurement of the water volume for kneading, measurement devices which will guarantee
the measurement of the water volume with less than, or equal to 3% will be used

The introduction of the materials In the concrete mixer of the concrete truck will be made respecting
the following sequence: part of the kneading water, part of the big size aggregate, cement, sand, the
rest of water and as last, the rest of the big size aggregate

The addictive’s will be added to the kneading water

+ Concrete transportation

The concrete will be transported up to the molds in the minimum time possible,

The transportation means shall assure a minimum transportation time, to avold segregation of the
aggregates or variatlon of the workability of the mixture. The traffic of persons and equipment’s on
the concreting place will be disciplined by mean of pranks and walkways,

e laying

The concrete laying will be initiated after the previous checking of the correct assembling and
positioning of the reinforcement, and If the molds were adequately humidified and the unmolding
material was applied,
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The maximum free fall of the laying will be 2 meters, using far higher depth, devices such as gutters
or temier pipes, to avoid the segregation of the concrete.

The concrete launching process' will be chosen as function of the location and of the characteristics of
the structure to be cancreted, which may be of following types, under others:

e Using the truck tap;
« By means of dumpers, dumper cards and wheelbarrows used for transportation;

» By buckets moved by cranes of adequate slze;

+ By gutters, pipes or channels covered with metallic plates;

s Bypumping.

CONCRETE STRUCTURE

CONCREYE MXER
COCRETE PUMP .

COHCRETE MIXER
-,

",
g

" CONERETE AIXER

STANORARY

Figure 26-Concrete structure

s Increasing density
The increase in density will be made with the use of immersion vibratots or vibratory plates.

The vibrators will have the adequate size to the dimensions of the piece and ta the density of the
rebar, and will be used preferably in the vertical position, respecting a minimum distance of 10 ¢m
between to contiguous vibration points

The concrete will be laid in layers of 50 cm, which corresponds to 3/4 of the length of the vibrator
needle, which during its operation, will deepened up to the lower layer to proportionate its
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integration with the just laid layer,

Flgure 27- Concrete Leveling

& Concreting
The concrete Jaying will be made after approval from the Client, of the respective concreting plan
and checking of molds, reinforcements and cleaning.

As general, the concrete wilt be launched directly fram the concrete truck, through a tap In the
case of blocks and pieces below soll level,

For the structures out of the direct reach of the concrete mixer truck, the concrete will be launched
with the help of a concrete pump with arm launching the concrete up to 17 meters distance {which
contemplates all heights foreseen in the construction).

Concreting plans will be developed previously, studying the concreting sequences, joints, retraction
effects, hydration heat dissipation, deformations, ete.

» Preparation of concreting joints
The concrete surface will be washed with compressed air jets, while the concrete is still fresh, to
remove all the cement cream which may form over it and to not allow the adherence of two
concreting sections. This technigue is known as green cut.

Up to when the concreting is reinitiated the surface will be maintained In a saturation state with
water and, before laying the new concrete over the old one, a layer of mortar, with the same
proportions of the concrete mortar will be laid, with the objective to make the connection between

the two fayers.

* Preparing the expansion joints
On the places were expansion joints are foreseen, and the concrete is in the process of hardening,
washing of the joint surface will be made with a water and alr Jet under pressure, with the purpase
to remove any loose material and all the cement cream eventually existing making this surface the
most rugose possible.

If, eventually, the operation is only performed after the hardening of the cement, the cleaning of
the jalnt witl be made with the help of a compressed air jet, after surface pestle.

To apply the joint, the surface of the pasting areas must be exempt of concrete cream, lose or
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contaminated parts. After this stage apply the proper joint adhesive Jene or equivalent, on the wall
of the substratum. Clean the profile with the appropriate solution and apply the adhesive. Install
the profile with the same width of the joint at 202 C {(neutral point}, press and remove the excess
adhesive. After hardening of the adhesive remove the pressurization valve,

+  Finishing
The surfaces without molds, not molded, will have the finishing executed with leveling rod, wood
trowel or steel trowel, according to the case.

» Concreting Joints
The joints referred in thls topic correspond to construction joints obtained during the necessary
interruption of concreting and expansion joints according to the project.

In the case of impossibility to end the concreting in one period, or due to reasons which impede its
continuity, cancrete construction Joints will be created.

Thaose joints will be left during the concrete lay out and density increase, In order to make possible
its later preparation and continulty of concrating,

The preparation of the construction joint surface consists in the cleaning of the concrete previously
lald, by applying successive jets of alr and water under high pressure, proportioning a rough texture,
humidified and clean, immediately before the new concrete,

The expansion joints will be executed rigorously in accordance with the project, with the detalls and
technical specification indicated In the invitation letter.

During the concreting some special care will be taken during the lay out and density increase of the
concrate, in order to involve the flap of the joint along its whole extension without displacing it. For
that, the mixture will be deposited on the side of the flap, and transported through vibration in
order to obtain a complete involvement of the flap and thus the filling of both sides of the [oint.

After the proper concrete hardening period and structure unmolding, the joint will be carefully
cleaned and the still open space will be filled with elastic mastic, according to specifications from
the manufacturer together with the Inspection.

+ Construction Joints

For this case specific materials will be used, ltke: Fugenband 022 joints, polyethylene hlanket and
polystyrene plates.

Those matertals are handled and applied in accordance with recommendations of manufacturers
and project specifications.

= Hardening period
The hardening process of the concrete will extend for 7 days at least,

The processes to be used will be defined as function of the type of structure, Its geometric
characteristics, and will be from following types, under others:

« Chemical hardening with the use of a water proof membrane;

s Application of a 4 cm thick water layer {for horizontal surfaces);
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s Hardening through vapor used for reinforced concrete elements in the pre-manufacturing
phase.

* Maintaining the concrete surface continuously wet;
*  Applying a layer of sand with is maintained continuously humid;

o Application of continuously wet hurlap bags;

a.1.2) Mortars

The mortars are mechanically prepared in concrete mixer and are applied within a period of 45
minutes after preparation.

a.2) Quality Control
The technologic control of materials used will be constituted by following tests and checking:

s+ Cement: characterlzation tests as forecasted in norms British Regulation and Environment
Standard;

e Minor size aggregates: samples will be collected for each 50 m? and tested in accordance
with norm British Regulation and Environment Standard; o -

» [Major size aggregates: samples will be collected for each 50 m? and tested to comply with
British Regulation and Environment Standard;

s Water: its quality will be analyzed and tested, to provide its characterization, as Indicated in
British Regulation and Environment Standard;

+ Mechanical resistance of concrete: its characteristic will be tested with rupture of test
specimens, with 7 days and 28 days age, in accordance with British Regulation and
Environment Standard.

b} Metallic Reinforcement and Inlald

The reinforcements of the concrete structures will be executed according to the project to be
detatled. The steel used for the reinforcement of the concrete pieces, as well as the assembiing shall
comply with the prescriptions of British Regulation and Environment Standard.

The Company will supply and position all steel reinforcements, including mechanlical connections,
fixtures, wires, and anchor bars, locks, superposition or welded connections, and everything else
hecessary for the execution of those services, In accordance with indications of the project.

A rebar central strategically located in the construction site will be set up, containing all resources
necessary for the reinforcement assembling.

The rebars will present homogeneity of geometric and mechanic characteristics, besides being
exempt of failures such as hubbles, cracks and corrosion, They will be acquired cut and bended hy
a traditional supplier, in accordance with approved standards and by well-known mechanical
methods.

Before the molds' assembling and, if necessary, also before concreting, the reinforcements will be
carefully cleaned looking for dirt, grease, rust and other materials which may decrease the
adherence to the concrete,

The rebars will be carefully assembled and fixed on the crossings with annealed wire, and shall stay
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The position of the metallic pleces will be rigorously checked and, once positioned, the piece wil}
be strongly fixed to the molds, to avold displacements during the concreting.

in the positions Indicated in the project before and during the concreting.

* Executive Method

To increase the speed of works, 1t Is programmed the acquisition of bars already cut and bended by
a speclallzed company, and dellvered at the construction site, where the selection of parts,
identifled in accordance with the application site will be made.

All assembling of the pleces will be made on the construction site, either in the construction site
central, or on the application site, as a function of the complexity of the structural piece.

When there is the possibility, as a function of the projects, the rebar pieces will be pre-molded on
site and positioned in the molds,

The bars used will be exempt of dirt, grease and rust, which may compromise the adherence with
the concrete.

Eventual impuritles, such as soil, will be removed with water, tust crusts with steel brushes and, ail
and/or grease with oakum and non-oily salvent. The storage of steel will bé suspended from the
ground, In order to avold impurities.

The positioning of the rebar reinforcement will be in rigoraus concordance with the positions, sizes,
recovering and spacing defined in the project. To guarantee the minimum project overlap PV plastic
or concrete spacers will be used.

Where it is necessary to flx the negative rebar, stubs of bars of any diameter, bended will be used.

Ovetlapping of steel bars will be used, which will strictly follow the project, Anchors will also be in
accordance with the project.

Any rebar structure will have a concrete coverage, which will never be less than the thicknesses
prescribed in the project and in British Regulation and Environhment Standard. Plastic spacers will
be used to guarantee the minimum coverage forecasted in the project.
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Figure 28-Steel bors

The steel bars will be conveniently cleaned from any substance which can be harmful to the
adherence, removing layers eventually affected by axidation. The cleaning of the rebar structures
will be made outside thelr respective molds,

I case the cleaning of the rebar structures is made already inside the molds, it will be executed in
stich a way as to avold that the materfals deriving from the cleaning process do not stay retained
inside the molds.

The bending of bars, including hocks, must be made with a curve radius forecasted in the project,
respecting the minimums established in British Regulation and Environment Standard. The steel
bars are always bended cold. The bars will not be bended near the welded connections.

s Emendations

The trespassing emendations will be executed in conformity with the executive project. The
welded emendations, or of other types, will be executed In conformity with the recommendation
of British Regulation and Environment Standard,

In any case, the process shall also be approvad through executive tests, in accordance with British
Regulation and Environment Standard,

s Fixings and Spacers
To maintain the positioning of the rebar structure during the assembling, concrete launching and
condensing operations, fixings and spacers will be used, in order to guarantee the mihimum

coverage indicated in the project.

Those devices will be totally involved by the concrete, in order to not produce blurs or
deterioration of the external surfaces.

« Protection
Before and during the concrete launchlng, the service platforms must be positioned In order to not
produce the displacement of the molds.

The “waiting bars” will be protected against rust, by painting them with cement cream and, when
the concreting is reinitiated, the will be cleaned in order to allow a good adherence.
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+  Metallic Infaid g
All metallic inserts, as well as their components, will be manufactured in accordance with the |
material specifications and with the dimensions and details indlcated in the specific projects.

The pieces which will be manufactured will be checked and assembled, In order to assure the .
perfect adjustment of the component parts. Once assembled, they will be protected with grease of
the threads, tagged and transferred to the construction site.

The position of the metailic pieces will be made through their topographic control, where each piece \
will be rigorously checked once in position, Each plece Is strongly fixed to the molds in order to not
suffer displacements during concreting.

¢) Molds and Bracings

The molds will be executed and used where necessary, to confine the concrete and mold it
according to required lines, dimensions and joints. The molds will have the necessary resistance to
support the pressure resulting from launching and concrete vibration and will be totally tight to
avoid the loss of mortar or cement cream.

Without compromising the surface finishing, our intention is to use the molds as many times as
passible.

In the greatest part of the constructions, we foresee the use of molds in pre-assembled panels and
assembled in accordance with the recommendations of the manufacturer, to reach a better
productivity Index and quality of the services. When using wood molds, matertal of good quality will
be used, of plywood and/or regular and leveled planks and rafter to assure the perfect assembling.
This assembling Is completed with wood wedges and nuts working as tie rods, staying inlaid in the
concrete at a minimum distance of 5 cm from the surface. The lateral molds will be removed after
24 hours after the end of the concreting, In a carefully manner to avoid cracks and breaks In the
corners of the surfaces. This operation is made after approval from the Inspection.

¢.1) Plywood Molds

¢ [ntroduction
The material from the molds will be compatible with the finishing deslred and indicated in the
project.

The woods will be storad in covered places, where the piles will have an adequate spacing, in order
to avoid the occurrence of fires. The material deriving from the unmolding, if not anymore usahle,
will be removed from the work area.

The execution of the molds shall comply with the prescriptions of British Regulation and
Environment Standard, It will be the exclusive responsibility from the Contractor the preparation of
the project of the support and bracing structure, or centering of the molds.

A mold central was dimensioned and strategically positioned and equipped to be able to comply
with the construction demand, Inside the constructicn slte, as detailed in Chapter 6 of this proposal.

e Executive Method
Plywood plates will be used for the apparent parts and their thickness will be in accordance with
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the need of the span and height of the reinforced concrete structure piece. The mold central will
mantifactiure molds with modulated dimensions, their assembling In the field will be greatly
simplified. For those services, we foresee the use of special panels build with a wood and plywood
structure,

The panels will be perfectly cleaned and must recelve an unmalding product, not belng allowed
the use of oil. The tightness of the molds must be guaranteed, in order to not allow the loss of
ceiment cream, All molds’ water tightness will be guaranteed through juxtaposition of the pleces,
avoiding the possibility to use of calking with paper, cakum and other materials.

To guarantee the geometry of the pleces after concreting, the molds will be tied with steel tie rods
with pressure thread bolts giving thus a great stiffness to the set,

All services will be carefully inspected by a foreman in charge, to guarantee that the pieces are In
accordance with the projact,

c.2) Precast Metallic Molds

+ Introduction

The system of metallic flat mold for reinforced concrete will be executed with niodulated paneis
recovered with phenol-melamine plates equipped with size 5/8"reusable tie rods. The set of molds
of the systern will be rented from specialized companies.

Flgure 29-Metulile mold

» Advantages of the System
» The cotter pins will be fixed ta the panels eliminating the possibillty of losses and reworks.

¢ The connection between panels is made manually with the use of fixed with cotter pins to the
structure itself, and proportiohate time gain of labor, since they are already fixed on place and
the connection of one panel with another Is of fast and easy executlon.

¢ Thus the time lost with the reposition of accessories which were previously fost adds another
time reduction for the construction production,

s The positioning of the passage of the tled rods is not located on the sides of the panel, which
totally eliminates the efforts produced by the tie rods and the spilling of the concrete cream.

« The panel structures were designed with criterfa with the objective to conceive a light,
versatile and resistant mold. Following a quality pattern, all measures are tolerated and
the structures are all assembled in our deposit in templates which do not allow assembling
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Figure 34- lNustration pouring concrete phase 4

4.4.4, CONCRETING ON SITE

Once the pre-slabs are assembled, the rebar of the slab ftself Is positioned, and then the concreting
is made using a concrete pump positioned on the right margin of the river, near the construction
site,

After concreting of the stab and at the end of the period established in the project, the final pro-
tension of the longitudinai girders and the finishing of the anchor boxes are made,

Finally the beams of the para-ballast are concreted and their drainage pipes are fitted

4,4,5, CONTENTION OF BRIDGE HEADS EMBANKIVIENT WITH REH\:ET:ORCED EARTH

o Description
The Reinforced Earth massifs, with the use of steel rebar are constituted by the association of earth
and rebar, complemented by a flexible external parameter, the “skin”.

The 3 main components of Reinforced Earth ara;

e The earth: which involves the rebars and occupies a space named “relnforced volume®;

» The rebars: which are linear and flexible efements, providing traction and which must present
good resistance to corrosion. They are fixed to the skin through belts, They are normally
prepared with steel type 1010/20 up to 1045, hot galvanized, with a minimum thickness of 70
micra of zing;

* The Skin {external parameter): generally vertical, and always flexible, may be constituted by
flexible metallic scales or concrete scales which are capable to allow minor differentials
between them.
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4.4.5.1 MATERIALS
a) Scales

+ OfConcrete
These are pre-molded cross-format concrete plates made of Portland cement, which shall present:

— Characteristic resistance to compression Fck @ 25 MPa (axial compression of cylindrical
concrete specimens). The content of cement shall not be less than 350 kg/m® of concrete.

— Characteristic resistance to compression after 7 days: Fc7 @ 16 Mpa

¢ Notallowed
- Hardening Accelerators or Retarders, or air incorporators or plasticizers which contain
aggressive additives for metallic pieces in the concrete,

- Neither other additives, except with the authorization from the Designer,

» The connections {galvanized steel rods inserted in the scales)

The rods, the anchor bolts and the reinforcement rebar (steel CA50) must be positioned and
maintained in thelr places in accordance with the dimensions and tolerances of the project.

« Tests and Inspection
The scales are accepted based of compression tests of the concrete and on the visual inspection.

The scales may he accepted with ages under 28 days if the resistances to compresslon indicate that
the specified resistance will be reached.

The contractor will be in charge of all which is necessary for the sampling and test In a fast
and satisfactory manner.

»  Molding
The scales are molded in flat areas with the apparent face turned down. The concrete pouring for each
scale will be made without interruption, They will be condensed with a needle vibrator, The
condensing wilt be completed manually, whenever necessary, to force the concrete to fill the corners
of the mold and avoid the formation of cavities or cleavage planes

The oii for the molds must be:
— aspecial type for this purpose;

- always clean;

— of the same manufacturer {in each construction).

s Hardening
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The scale must harden during the time necessary to reach the specified compression resistance.

*» Unmolding

The sides of the mold are generally opened 4 hours after concreting and removing the piece after
— 20 hours {those times are subject to variation, In accordance with the local temperature and

hardening conditions).

— e Finishing

The apparent face will have a smooth finishing with a good aspect. The other face {backside) will
have a rustic finishing made with leveling rod to eliminate spaces or saliencles of more than 7 mm
height.

=  Tolerances

AH scales shall corply with following tolerances:
- Differences of not more than 10 mm, for all project dimensions;

- : —  Angular distortions cannot produce differences above 10 mm between scale diagonals,

. . = Resistdnce to compression :
=" The tests will be made on cylinder concrete specimens, in a minimum proportion of 3 concrete
specimens for each concreting, for rupture tests at 7 days, 14 days and 28 days. They shall be
hardened in the same way as the scales.

* Molding date and identification of the type of scale
They will be clearly painted on the rustic face of the scale,

» Handling, storage and transportation
- All scales are handied, stared and transported in order to eliminate risks of cracks, fractures or
breaks or even excessive flexure tensions.

The stored scale will be firmly supported on wood Joists Intercalated together with the connhection
edges in arder to avoid they are bend or crumbled.

. . " . .

s Base
Will be made of non reinfarced concrete with characteristic resistance (Fck = 15 Mpa).

+  Metals
Those are the object of a separate specification.

b) Rebars

They are steel strips with low carbon content, galvanized with a bathing in molten zinc.
They will be cut and perforated in accordance with the tolerances stipulated in the manufacturing

drawings.
All rebars must be carefully inspected to verify If they have the correct dimensions and are exempt
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of imperfections which may harm their resistance or durability (galvanization failures).
c) High resistance bolts and nuts

The balts and the heads of the nuts will be hexagonal.

They will comply with norm DIN for type 8.8., or ASTM A394. The bolts must have 12mm diameter
and 30 mm length, as nominal measures.

d) Joints

+ Vertical joints
The joints will be filled with polyurethane foam, flexible, with open cells, with 4 x 4 cm transversal
section, with filtering function.

¢ Horizontal joints

Those joints will be filled with EPDM support plates, in accordance with project dimensions and
also with the foam with filtering function.

) Material for the Filling of the Reinforced Volume

Filing material must always be exempt of organlc matter and/or other aggressive
materials. It shall satisfy, in principle, following granulometry conditions:

¢ Not contain stones greater than 350 mm;
o Not contain more than 25% of stones with dimensions greater than 150 mm;
s Not contain more than 15% of particles with dimensions of less than 0.074 mm

If the available materials do not satisfy the conditions above (sufficient, but not absofutely
hecessary), other materials may be used, If previously approved in writing by the Project designer.

4.4.5.2. CONSTRUCTION

a) Assembiing

The concrete scales will be positioned,

For assembling, the scales are lifted through the anchor bolts fixed on the upper face.

The placement of the scales will be developed in successive harizontal lines, in the sequence
indicated In the Assembling Instructions,

During the placement of the landfill layers, a set of wood wedges and alighment holders will be

temporarily installed to maintain verticality and the alignment,
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4.4.6. SUPERSTRUCTURE

4.4.6.1. Covnposite Deck Structute

The steel structure will be fabricated at a workshop and transported to the construction site where it
will be joined working on top of the embankments,

B ek, ) SR 2
Flgure 35- Fabrication and transportation

Once each half of the deck is assembled, they will be launched: the steel frame can be moved by rolling
over saddles incorporating rollers or by sliding on skids, The required pulling foree Is usually generated
by winches, less frequently by cable launching jacks or by a thrust frame, After moving the steel frame
. to a posltion vertically above its permanent hearings, it Is lowered onto [ts permanent bearings.
Finally, the slab Is poured after the reinforcement [s placed.

_qu'f 36- xmpsn slﬂar ossembly ond founching rocesses
The execttion sequence will be the following:

= Stage 1:
. Preparation of assembly and launching areas.
- Execution of temporary embankment,

. Construction of piers and abutments,
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Stage 2:

- Assembly of bridge first half over temporary supports.

. Placing of the precast concrete deck slabs in the back span,

. Partial concreting of the back span slab, to act as a counterweight.
Stage 3

. Start of bridge first half launching over sliding bearings

Stage 4

- Finish of bridge first half Jaunching

Stage 5

- Assembly of bridge second half aver temporary supports

Placing of precast concrete deck slabs in the back span

Partial concreting of the back span slab, to act as a counterweight

Stage 6

. Start of bridge second half launching over sliding bearings
Stage 7

- Finish of bridge second half launching

Stage 8

- Elevation adjustment by jacking in plers

- Central closure ‘

Stage 9

. Deck slab relnforcement and concreting

Stage 10
- Deck waterproofing, pavement, railing and other appurtenances

4.5. EXECUTION OF TRENCHES

The crossing under the track will be like concrate culvert and the central section of the
roundabout will be retaining wall in reinforced concrete,

The trenches will follow the executive sequence below:
* Execution of the lateral wall structures with concrete culvert;

» Excavation of the soil between walls with the help of water sheet lowering with help of
pumps;

+ Concreting the bottom slab;

e Execution of the slab in the covered interval.
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Figure 37- Mlustration execution of Trench

4.6, DRAING

o Excavation of trenches

Two processes are used;

—  Mechanical excavation
This will be basically made by a hydraufic excavator or backhoe loader. The material resul ing from
the excavation will be transported by dump trucks.

—  Manual excavation ,
I this work tools like picks, pickax and shovels will be usedyT hetefhoval of the material will be
made with wheelbarrows to places in which the materfal may be loaded by mechanical means info
trucks,
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, Backhoe loader Dump truck

Figure 38-tllustration execution of Mechanical excovation of trenches constructive process

- & Tubular Concrete Storm Drains

The execution of this service will be preceded by the protection of the area against the action of
ralnwaters, as well as deviation of existing watercourses. In places where the water table is
elevated, water pumps activated by engines or pneumatic pumps run by portable compressors will
be installed. ‘ T

The excavation will be made by hydraulic backhoe loaders or manually, depending on the local
conditions. All materlals considered inadequate for the foundations of the storm drains wilf be
removed and transported outside the area.

Once finished the excavation down to the project depth measurements, the foundation will be
prepared and the construction of the cradle will be initiated.

For storm drains with concrete cradles, an Initial concreting wili be made allowing the layout of the
plpes. Once finished the assembling the concreting involving the pipes wiill be made.

In the case of pipes with crushed stone cradle the procedure will be analog, initially executing the
crushed rock mattress for laylng out the pipes according to the helghts indicated in the project and
{ater, finishing the cradle, In this case the material will be compacted with vibratory plates Dynapac

CM-20.

The pipes will be lald out In the trench with the help of a crane, hydraulic excavator or fald manuaily.

Finished the layout of the pipes, the trenches will be filled with material up to 1.0 m above the
upper generatrix.

The refill will be manual, using hand compactors and the vibratory plate Dynapac CM-20,

¢ Concrete Cellular Storm Drains
The operations for the protection of the area of services, excavation and refill will be executed in a
similar way to those described for the layout of the pipe storm drains.

The concreting of the storm drains begins after conclusion of the cradle and will be made in three
phases.
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in the first phase the base of the drain will he concreted, on the second the walls and finally the
roof,

The molds will be made with wood, recovered with plywood plates and prepared in the Carpentry.
The transportation of the molds will be made with flat bed trucks equipped with a Munck vehicular
crane.

The molds will be maintained in position using convenient bracing. The correct spacing between
tmolds will be guaranteed with the use of pre-molded concrete bricks, associated to metallic tie rods
conveniently distributed.

The rebar cages will be prepared in the Rebar Central and transported to the work front by flat bed
trucks.

The concreting will be made using concrete mixer trucks coming from the batching plant or through
concrete prepared on the site. The transportation to the launching place will be made with
wheelbarrows,

e Execution of the Surface Drainage

The works include the construction of trenches recovered with a bed of concrete, descent of water
and dissipating boxes.

» Trenches
In all situations their execution will made simultaneously with the earthworks.

The small excavations, which will become necessary, will be executed manually or eventually with -
the help of backhoe loaders.

In the case of trenches, the material resulting from the excavation will be deposited aside, In
layers of 15 cm and compacted with manual vibratory plates type Dynapac CM-20.

Once finished the excavation, the pipes will be lald out over a concrete bed.

After finished the excavation surface, transversal wood templates will be fixed, spaced in order to
orient the launching operations, The spread out and finishing will be manual with the help of
appropriate tools.

+ Water Descent in half-round concrete gutter

The execution of this type of dralnage device will be Initlated as soan as sllowed by the earthworks
can allow it. Complete spans will be build, this s, sections between the base and the trenches;
between successive trenches ot yet, between the trench and the landfill border,

The construction will be made from downstream to upstream, this is, from bottomn to top,

As soon as the parts are concluded, they will be interconnected to the trenches or to the border
of the 1andfill, whichever is the case. : '

This executive sequence allows the complete control of the rainwaters outflow; protects the -
massifs against erosion and allows the device to perform its functions even during the construction
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phase,

The excavation will be made manually according to the dimension of the project.

+ Concrete Curbs and Gutters

The ground for the construction of the curbs and gutters will be prepared as the earthworks are
being concluded, The preparation will include a strip with of one meter and will include the services
of regularization, compaction and surface finishing.

The curbs, with one meter length pieces, made of pre-molded concrete of molded on site, will be
laid out over a plastic state concrete berth and will be supported on the joints. On the face aof the
sidewalk will be prepared a filling manually compacted, with a minimum width of one meter, to
avoid accidental displacements of the pieces,

The gutters will be molded on site over a base of lean concrete with a thickness of 5 crr. To limit
Its molding, wood molds will be made, fixed at a height which will allow a transversal slope of 10%
towards the curb and fixed in order to avoid any movements,

Contraction joints of the weakened section type wifl be build at every 3 meters intervals, with 1
cm thickness.

On places in which the gutter is higher than the surface of the adjacent pavement, it will be molded
with a slope towards the pavement. Such situation corresponds to the highest borders of super-
elevations or tracks with a sole transversal slope,

In any situation, the layout of the curbs precedes the construction of the gutters, and those will be
executed hefore the paving.

¢ Deep Drainage .

- The deep drainage services include the execution of longitudinal drains,

s Deep Longitudinal Drain

The trench will be excavated from downstream to upstream, using for this operation a hydraulic
backhoe loader equipped with an adapted bucket, so that the excavated trench will have the

praject width,
After the excavation a Bidin blanket and the fiiling with aggregate Initlates.

The materlal will be compacted in 20 cm layers using manual vibratory plates Dynapac CM-20.

After this the blanket is closed, involving the aggregate and the sealed trench with conveniently
compacted material.

If the project indicates longitudinal drains constituted by perforated pipes, those will be laid out
at the heights foreseen in the project.
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Flgure 39-tustration of reinforced concrete pipes canstructive process

4.7, PAVING

4,71, REGULARIZATION OF THE SUB-GRADE

e After the topographic delimitation of the sub-grade, next step will be the scarification of up to
0.20 m below the project height, using a motor grader, and then the scattering of the scarified
material up to the helght established for the loose material, so that after compaction and
finishing the project height will be reached.

« In case It becomes necessary to import materials, they will be launched after scarification and
scattering. The roots and stone blocks (B > 76 mm) eventually existent will be removed,

+ The spread out material will be homogenized with the use of a combination of disc harrow
and motor grader, The homogenization will continue up to when no more heterogenelty is
visible. This phase will be complemented with the removal of roots, stone blocks (@>76 mm)
and other strange materials.

« To distlnguish the range of humidity in which the materfal will be compacted, tank trucks (for
humidification), motor grader and disc harrow will be used. The humidity range for
compaction will be fixed through a compaction curve, considering the (ho— 1.5)% to {ha +
1.5)%interval.

+ The compaction will be preferably executed with a vibratory sheep foot rofier {with vibration
frequency control) with “short feet”. Eventually smooth vibratory rollers will be used and the
pneumatic self propelled or towed.
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» Thefinishing operation will involve compactar rollers and motor grader which will provide the
— longitudinal and transversal geometry of the surface.

The geometric conformity will be allowed only through cutting, The minor “depressions and
saliencies”, resulting from the finishing with the use of self propelied vibratory sheet foot rollers, or
towable, are not a problem for the finished surface

Figure 40-Mustration of execution of the sub Ballost

4,7.2. GRANULOMETRY STABILIZED BASE WITHOUT MIXTURE

* Thespreading out of material deposited in the platform will be made with a motor grader. The
material will be spread out so that the layer stays with a constant thickness. Compacted layers
with a thickness above 20.0 cm will not be executed, nelther thase with less than 10.0cm.

e The spread out materfal will be homogenized with the combined use of a disk harrow and
motor grader, The homogenization will cantinue up to the point in which it Is not possible to
distinguish ohe material from the other. In this phase strange materials (Stone blocks, roots,
etc.) will be removed.

¢ Toreach the range of humidity content in which the materfal must be compacted, tank trucks
{for humidifying), motor grader and disk harrow {for aeration) will be used. The range of
humidity will be preferably fixed through the CBR versus humidity curve, entering the value of
the pre-fixed CBR value and determining the range of the “compaction humidity content”,

O 0o C3 0= 03 O O 6

U + If, for any reason, it Is not possible to trace the CBR x h curve, the following range wil be
adopted; {(hot— 1.5}% t0 (hat+ 0.5)%.

J e The compaction will be preferably executed with a vibratory sheep foot self propelied roller
{shart feet} in combination with a self propelled smooth vibratory roller, but it may be possible
to use anly one of the rollers, in isolated form.
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o A list will be prepared on the track showing the “number of roller passes versus degree of
compaction” {passes over a same paint) for a same type of material.

« The finishing operation will be executed with the same compactor rollers used, which will
provide the longitudinal and transversal conformation of the platform, according to the project,
and with the help of the motor grader. The geometric conformation will be only allowed
through cutting.

3

4.3, GRANULOMETRY STABILIZED BASE OF GRADUATED CRUSHED ROCK OR UNDEFINED
GRANULOMETRY CRUSHED RQCN

o

3

» The spread out of the material deposited on the platform will be made with a motor grader.
The materiat will be spread out so that the layers will not have compacted thicknesses above
20.0 ¢ neither less than 10.0 em. For better homogeneity of the materials on the track, the
spreading of the material with more quantity will be made first and, over this layer, the other
material will be spread out.

=)

» The spreading out materials will be homogenized with the combined use of disk harrow and
motor grader, The homogenization will continue up to when It Is not anymore possible to
visually distinguish on material from the other. In this phase strange materials {Stone blocks,
roots, ete.) will be removed. C e et

o To reach the humidity tontent range in which the material will be compacted, tank trucks (for
humidifying), motor scraper and disk harrow (for aeration) will be used. The humidity range will
be preferably fixed through the CBR versus humidity curve, introducing the CBR fixed and
determining the range of the “compaction humidity content”,

NS T (D R

o If, due to any reason it will not be possible to trace the CBR x h curve, the following range will
be adopted: {hot— 1.5)% to (hot+ 0.5)%.

+ The compaction will be preferably executed with a smooth self-propelled vibratory roller in
combination with a self-propelled pneumatic roller, but it is possible to use only one of those
rollers, in isolated form,

=
[

« For a same type of mixture a [ist on the track, between the “number of roller passes versus
compaction degree” to determine the necessary number of “passes” {passes over a same point}
will be prepared.

s+ Special care will be taken with the mixtures of soll with graduated crushed rock or with total
crushed rock, in relation to compaction. Those materials have the tendency to Increase thelr
density for energies above the Modified Proctor without degradation. In this case the
compaction energy will be determined through the “density versus energy” curve, considering
the energy which practically transforms the curve, and becomes asymptotic curve.

I S B S

o The finishing operation will be executed with the compactor rollers used above, which will
provide the longitudinal and transversal geometric canformation of the platform, according to
the project, and with the help of a motor grader.

o

» The geometric conformation will only be allowed through cutting.

™

4.7.4, PRIMING

|

c

After the perfect geometric conformation of the granular layer is made, a surface sweeping will be

|

C
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made, in order to eliminate the powder and existing loose material.

* The adequate asphalt binder will be applied next, in a temperature compatible with its type,

in the right quantity and, in a uniform manner, The asphalt binder will not be distributed in
- case the air temperature Is belaw 102 C, or during ralny days, or when the rain is eminent. The
application temperature of the asphalt binder will be fixed for each type of binder, as a
function of the temperature-viscosity relation.

e?
]

— * The whole track must be primed during one same work shift and will stay closed for the traffic,

4.7.5, HOT MiX BITUMINOUS CONCRETE COATINGS ~ (HMAC)

The biturinous mixtures, prepared hot, will be processed in an asphalt plant with intermittent
production and gravimetric dosage, existing in the region.

The transpottation of the mixtures from the plant to the track is made with dump trucks, In all
accasions and under any weather condition, the material will be covered with canvas, to avoid loss
e of temperature.

On the track, the material will be spread out using self-propelled vibro-pavers AP-1050 Caterpiltar, -
- with crawlers, working in tandem. The laying temperatures are regulated so that, after
compression, the layers will have the thicknesses corresponding to the project specifications.

The laying widths of the vibro-paver will be adjusted, within its Inherent resources, to obtain the
coverage of the total width of the track with the lowest possible number a strips. It will also be
taken into consideration the need to care that the longitudinal construction joints stay situated
under the traffic lane limiting sfgnaling.

SO R — — 3 | | La— ] [

For the layers compactlon will be used a smooth vibratory compactor rofler or a variable pressure
tire compressor roller associated to a tandem roller with smooth metallic wheels

et
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