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Preface

These Philippine Bidding Documents (PBDs) for the procurement of Infrastructure
Projects (hereinafter referred to also as the “Works™) through Competitive Bidding have been
prepared by the Government of the Philippines for use by all branches, agencies, departments,
bureaus, offices, or instrumentalities of the government, including government-owned and/or
-controlled corporations, government financial institutions, state universities and colleges,
local government units, and autonomous regional government. The procedures and practices
presented in this document have been developed through broad experience, and are for
mandatory use in projects that are financed in whole or in part by the Government of the
Philippines or any foreign government/foreign or international financing institution in
accordance with the provisions of the 2016 revised Implementing Rules and Regulations (IRR)
of Republic Act (RA) No. 9184.

The PBDs are intended as a model for admeasurements (unit prices or unit rates in a
bill of quantities) types of contract, which are the most common in Works contracting.

The Bidding Documents shall clearly and adequately define, among others: (i) the
objectives, scope, and expected outputs and/or results of the proposed contract; (ii) the
eligibility requirements of Bidders; (iii) the expected contract duration; and (iv) the obligations,
duties, and/or functions of the winning Bidder.

Care should be taken to check the relevance of the provisions of the PBDs against the
requirements of the specific Works to be procured. If duplication of a subject is inevitable in
other sections of the document prepared by the Procuring Entity, care must be exercised to
avoid contradictions between clauses dealing with the same matter.

Moreover, each section is prepared with notes intended only as information for the
Procuring Entity or the person drafting the Bidding Documents. They shall not be included in
the final documents. The following general directions should be observed when using the
documents:

a. All the documents listed in the Table of Contents are normally required for the
procurement of Infrastructure Projects. However, they should be adapted as
necessary to the circumstances of the particular Project.

b. Specific details, such as the “name of the Procuring Entity” and “address for
bid submission,” should be furnished in the Instructions to Bidders, Bid Data
Sheet, and Special Conditions of Contract. The final documents should contain
neither blank spaces nor options.

c. This Preface and the footnotes or notes in italics included in the Invitation to
Bid, BDS, General Conditions of Contract, Special Conditions of Contract,
Specifications, Drawings, and Bill of Quantities are not part of the text of the
final document, although they contain instructions that the Procuring Entity
should strictly follow.

d. The cover should be modified as required to identify the Bidding Documents as
to the names of the Project, Contract, and Procuring Entity, in addition to date
of issue.



Modifications for specific Procurement Project details should be provided in the
Special Conditions of Contract as amendments to the Conditions of Contract.
For easy completion, whenever reference has to be made to specific clauses in
the Bid Data Sheet or Special Conditions of Contract, these terms shall be
printed in bold typeface on Sections I (Instructions to Bidders) and III (General
Conditions of Contract), respectively.

For guidelines on the use of Bidding Forms and the procurement of Foreign-
Assisted Projects, these will be covered by a separate issuance of the
Government Procurement Policy Board.
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Glossary of
Terms, Abbreviations, and Acronyms

ABC — Approved Budget for the Contract.
ARCC - Allowable Range of Contract Cost.
BAC — Bids and Awards Committee.

Bid — A signed offer or proposal to undertake a contract submitted by a bidder in response to
and in consonance with the requirements of the bidding documents. Also referred to as
Proposal and Tender. (2016 revised IRR, Section 5[c])

Bidder — Refers to a contractor, manufacturer, supplier, distributor and/or consultant who
submits a bid in response to the requirements of the Bidding Documents. (2016 revised IRR,
Section 5[d])

Bidding Documents — The documents issued by the Procuring Entity as the bases for bids,
furnishing all information necessary for a prospective bidder to prepare a bid for the Goods,
Infrastructure Projects, and/or Consulting Services required by the Procuring Entity. (2016
revised IRR, Section 5[e])

BIR — Bureau of Internal Revenue.
BSP — Bangko Sentral ng Pilipinas.
CDA - Cooperative Development Authority.

Consulting Services — Refer to services for Infrastructure Projects and other types of projects
or activities of the GOP requiring adequate external technical and professional expertise that
are beyond the capability and/or capacity of the GOP to undertake such as, but not limited to:
(1) advisory and review services; (ii) pre-investment or feasibility studies; (iii) design; (iv)
construction supervision; (v) management and related services; and (vi) other technical services
or special studies. (2016 revised IRR, Section 5[i])

Contract — Refers to the agreement entered into between the Procuring Entity and the Supplier
or Manufacturer or Distributor or Service Provider for procurement of Goods and Services;
Contractor for Procurement of Infrastructure Projects; or Consultant or Consulting Firm for
Procurement of Consulting Services; as the case may be, as recorded in the Contract Form
signed by the parties, including all attachments and appendices thereto and all documents
incorporated by reference therein.

Contractor — is a natural or juridical entity whose proposal was accepted by the Procuring
Entity and to whom the Contract to execute the Work was awarded. Contractor as used in these
Bidding Documents may likewise refer to a supplier, distributor, manufacturer, or consultant.

CPI — Consumer Price Index.

DOLE — Department of Labor and Employment.
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DTI — Department of Trade and Industry.

Foreign-funded Procurement or Foreign-Assisted Project — Refers to procurement whose
funding source is from a foreign government, foreign or international financing institution as
specified in the Treaty or International or Executive Agreement. (2016 revised IRR, Section
5[b)).

GFI — Government Financial Institution.
GOCC - Government-owned and/or —controlled corporation.

Goods — Refer to all items, supplies, materials and general support services, except Consulting
Services and Infrastructure Projects, which may be needed in the transaction of public
businesses or in the pursuit of any government undertaking, project or activity, whether in the
nature of equipment, furniture, stationery, materials for construction, or personal property of
any kind, including non-personal or contractual services such as the repair and maintenance of
equipment and furniture, as well as trucking, hauling, janitorial, security, and related or
analogous services, as well as procurement of materials and supplies provided by the Procuring
Entity for such services. The term “related” or “analogous services” shall include, but is not
limited to, lease or purchase of office space, media advertisements, health maintenance
services, and other services essential to the operation of the Procuring Entity. (2016 revised
IRR, Section 5[r])

GOP - Government of the Philippines.

Infrastructure Projects — Include the construction, improvement, rehabilitation, demolition,
repair, restoration or maintenance of roads and bridges, railways, airports, seaports,
communication facilities, civil works components of information technology projects,
irrigation, flood control and drainage, water supply, sanitation, sewerage and solid waste
management systems, shore protection, energy/power and electrification facilities, national
buildings, school buildings, hospital buildings, and other related construction projects of the
government. Also referred to as civil works or works. (2016 revised IRR, Section 5[u])

LGUs - Local Government Units.

NFCC — Net Financial Contracting Capacity.

NGA — National Government Agency.

PCAB - Philippine Contractors Accreditation Board.

PhilGEPS - Philippine Government Electronic Procurement System.

Procurement Project — refers to a specific or identified procurement covering goods,
infrastructure project or consulting services. A Procurement Project shall be described,
detailed, and scheduled in the Project Procurement Management Plan prepared by the agency
which shall be consolidated in the procuring entity's Annual Procurement Plan. (GPPB Circular
No. 06-2019 dated 17 July 2019)

PSA — Philippine Statistics Authority.

SEC — Securities and Exchange Commission.



SLCC - Single Largest Completed Contract.

UN — United Nations.



Section I. Invitation to Bid

Notes on the Invitation to Bid
The Invitation to Bid (IB) provides information that enables potential Bidders to decide
whether to participate in the procurement at hand. The IB shall be posted in accordance with

Section 21.2 of the 2016 revised IRR of RA No. 9184.

Apart from the essential items listed in the Bidding Documents, the IB should also indicate
the following:

a. The date of availability of the Bidding Documents, which shall be from the time the
IB is first advertised/posted until the deadline for the submission and receipt of bids;

b. The place where the Bidding Documents may be acquired or the website where it
may be downloaded;

c. The deadline for the submission and receipt of bids; and
d. Any important bid evaluation criteria.
The IB should be incorporated into the Bidding Documents. The information contained in

the IB must conform to the Bidding Documents and in particular to the relevant information
in the Bid Data Sheet.




Republic of the Philippines
Tourism Infrastructure & Enterprise Zone Authority

Invitation to Bid

SUPPLY ,DELIVERY AND INSTALLATION OF SOLAR STREETLIGHTS SAN JUAN, BATANGAS

Project Identification/Invitation to Bid No. 24-11-0001

1. The Tourism Infrastructure and Enterprise Zone Authority, through the Approved
Corporate Budget, intends to apply the sum of Thirty Nine Million Nine Hundred
Ninety Seven Thousand Two Hundred Seventy Three Pesos and Fifty Two
Centavos Only (P 39,997,273.52) being the Approved Budget for the Contract (ABC),
as payment contract for the SUPPLY ,DELIVERY AND INSTALLATION OF SOLAR
STREETLIGHTS SAN JUAN, BATANGAS bids received in excess of the ABC shall be
automatically rejected at Bid Opening.

2. The Tourism Infrastructure and Enterprise Zone Authority now invites bids for the above
procurement project. Completion of the works is required within One Hundred Fifty
(150) calendar days. Bidders should have completed, within five (5) years period from
the date of submission and receipt of bids, a contract similar to the Project. The
description of an eligible bidder is contained in the Bidding Documents, particularly, in
Section II. Instructions to Bidders.

3. Bidding will be conducted through open competitive bidding procedures using non-
discretionary pass/fail criteria as specified in the Implementing Rules and Regulations
(IRR) of Republic Act 9184 (R.A. 9184), otherwise known as the “Government
Procurement Reform Act”.

4. Bidding is restricted to Filipino citizens/sole proprietorships, partnership, or
organizations with at least seventy-five percent (75%) interest or outstanding capital
stock belonging to citizens of the Philippines.

5. Interested bidders may obtain further information from the TIEZA BAC Secretariat

(please see contact details below) and inspect the Bidding Documents on our

website and at the posting on the Philippine Government Electronic Procurement
Service (PhilGEPS) website.

6. A complete set of bidding documents may be acquired by interested Bidders through
the following modes:

ON-PREMISE:

The prospective bidders shall accomplish the issued Authority to Accept
Payment (ATAP) form for payment at the Treasurer’s Office.

The bidding documents will be issued to the prospective bidder upon
settlement of the Order of Payment.

[0) é6th & 7th Floors, Tower 1, Double Dragon Plaza, Double Dragon Meridian Park
Macapagal Avenue cormner EDSA Extension Bay Areaq, Pasay Cily 1302, Philippines .- S
e (+632) 8249-5900 fo 79 @ www.lieza.gov.ph THE SHlLlpplNES
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ONLINE:

The Authority to Accept Payment (ATAP) is available at TIEZA’s website.
Interested bidders can download the ATAP, completely fill out the form and
send the scanned copy to the BAC Secretariat’s email. An instruction to settle
thru bank deposit will be given thereafter.

Bidders who will buy the bidding documents shall deposit the amount in either
one of the following TIEZA bank accounts:

Account Name: TIEZA
Development Bank of the Philippines (DBP) Account #: 0405-018676-030

(Makati Branch)
Land Bank of the Philippines (LBP) Account #: 1782-1046-47 (Pasong Tamo
Branch) The deposit slip shall be kept and a scanned

copy shall be sent totieza.bacsecretariat@gmail.com.

Please note further that purchase of the bidding documents are available on
November 15, 2024 to December 8, 2024 at 8:00 am to 5:00 pm, except
Fridays, Saturdays, Sundays and Holidays and on December 09, 2024 from
8:00 to 9:00 a.m. Please note the payment for the bid documents is a non-
refundable fee in the amount of Twenty Five Thousand Pesos Only (PhP
25,000.00).

It may also be downloaded free of charge from the website of the Philippine
Government Electronic Procurement System (PhilGEPS) and the website of the
Procuring Entity, provided that bidders shall pay the applicable fee for the
Bidding Documents not later than the submission of their bids. Bidders must
submit to the BAC Secretariat a copy of the official receipt as proof of the
purchase of bidding documents on or before 5:00 p.m. on the day of bidding.

7. The Tourism Infrastructure and Enterprise Zone Authority will hold face to face Pre-Bid
Conference on November 25, 2024 @ 10:00 A.M. at 7t Floor TIEZA TEZ Conference
Room Double Dragon Plaza Pasay City

8. Bids (Technical and Financial) in hard copies (one original and two duplicates,
sealed in their respective envelopes) enclosed in one outer envelope must be
submitted face toface and duly received by the BAC Secretariat at the address
below on or before December 09, 2024 @ 9: 30 A.M. Proper tabbing of every
requirement is encouraged.

Bidder shall submit its bid in one (1) outer envelope containing three (3)
envelopes (Original, Copy 1, and Copy 2). Each of the three (3) envelopes shall
contain two envelopes corresponding to Technical and Financial Proposals. Soft
Copy of Financial Proposal in the form of Flash Drive (USB) shall be submitted
during the opening of bids. Failure to comply with this requirement shall render
the bidder disqualified from the bidding.

9. All bids must be accompanied by a bid security in any of the acceptable forms and
inthe amount stated in ITB Clause 16.

[0) é6th & 7th Floors, Tower 1, Double Dragon Plaza, Double Dragon Meridian Park N v A5 N
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10. Bid opening shall be done face to face on December 09, 2024 @10: 00 A.M. at
the TEZ Conference Room on the 7th Floor, Tower 1 Double Dragon Plaza Double
Dragon Meridian Park Macapagal Avenue corner EDSA Extension Bay Area Pasay
City. Bidswill be opened in the presence of the bidders’ representatives who
choose to attend theactivity. Late bids shall not be accepted.

11. The Tourism Infrastructure and Enterprise Zone Authority reserves the right to reject
any and all bids, declare a failure of bidding or not award the contract in accordance with
the applicable provision of the 2016 Revised IRR of R.A. 9184.

For further information, please refer to:

BAC Secretariat

7th Floor, Tower 1 Double Dragon Plaza Double Dragon Meridian Park Macapagal
Avenue corner EDSA Extension Bay Area Pasay City

(+632) 249-5986 loc. 713 or 714

bacsecretariat@tieza.gov.ph

http.//www.tieza.gov.ph

12. You may visit the following websites:
For downloading of Bidding Documents:
https://notices.philgeps.gov.ph/stieza.gov.ph
For inquiries/concerns: bacsecretariat@tieza.gov.ph
For purchase of bidding documents: tieza.bacsecretariat@gmail.com

ATTY.NINOR
Chairperson, Bi

O F. AQUINO
and Awards Committee

I
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Section I1. Instructions to Bidders

Notes on the Instructions to Bidders

This Section on the Instruction to Bidders (ITB) provides the information necessary for
bidders to prepare responsive bids, in accordance with the requirements of the Procuring
Entity. It also provides information on bid submission, eligibility check, opening and
evaluation of bids, post-qualification, and on the award of contract.




1.

Scope of Bid

The Procuring Entity, /[Tourism Infrastructure and Enterprise Zone Authority] invites Bids for
the SUPPLY ,DELIVERY AND INSTALLATION OF SOLAR STREETLIGHTS SAN JUAN,
BATANGAS. with Project Identification Number /[Invitation to Bid no.. 24-11-0001

[Note: The Project Identification Number is assigned by the Procuring Entity based on
its own coding scheme and is not the same as the PhilGEPS reference number, which
is generated after the posting of the bid opportunity on the PhilGEPS website.]

The Procurement Project (referred to herein as “Project”) is for the construction of
Works, as described in Section VI (Specifications).

Funding Information

2.1.  The GOP through the source of funding as indicated below for /2024] in the
amount of Thirty Nine Million Nine Hundred Ninety Seven Thousand
Two Hundred Seventy Three Pesos and Fifty Two Centavos Only (P
39,997,273.52) The source of funding is:

a. the Corporate Operating Budget.
Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 9184 and
its 2016 revised IRR, including its Generic Procurement Manual and associated
policies, rules and regulations as the primary source thereof, while the herein clauses
shall serve as the secondary source thereof.

Any amendments made to the IRR and other GPPB issuances shall be applicable only
to the ongoing posting, advertisement, or invitation to bid by the BAC through the
issuance of a supplemental or bid bulletin.

The Bidder, by the act of submitting its Bid, shall be deemed to have inspected the site,
determined the general characteristics of the contracted Works and the conditions for
this Project, such as the location and the nature of the work; (b) climatic conditions;
(c) transportation facilities; (c) nature and condition of the terrain, geological conditions
at the site communication facilities, requirements, location and availability of
construction aggregates and other materials, labor, water, electric power and access
roads; and (d) other factors that may affect the cost, duration and execution or
implementation of the contract, project, or work and examine all instructions, forms,
terms, and project requirements in the Bidding Documents.

Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices
The Procuring Entity, as well as the Bidders and Contractors, shall observe the highest

standard of ethics during the procurement and execution of the contract. They or
through an agent shall not engage in corrupt, fraudulent, collusive, coercive, and
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obstructive practices defined under Annex “I”” of the 2016 revised IRR of RA No. 9184
or other integrity violations in competing for the Project.

Eligible Bidders

5.1.  Only Bids of Bidders found to be legally, technically, and financially capable
will be evaluated.

5.2.  The Bidder must have an experience of having completed a Single Largest
Completed Contract (SLCC) that is similar to this Project, equivalent to at least
fifty percent (50%) of the ABC adjusted, if necessary, by the Bidder to current
prices using the PSA’s CPI, except under conditions provided for in Section
23.4.2.4 of the 2016 revised IRR of RA No. 9184.

A contract is considered to be “similar” to the contract to be bid if it has the
major categories of work stated in the BDS.

5.3.  For Foreign-funded Procurement, the Procuring Entity and the foreign
government/foreign or international financing institution may agree on another
track record requirement, as specified in the Bidding Document prepared for
this purpose.

5.4.  The Bidders shall comply with the eligibility criteria under Section 23.4.2 of
the 2016 IRR of RA No. 9184.

Origin of Associated Goods

There is no restriction on the origin of Goods other than those prohibited by a decision
of the UN Security Council taken under Chapter VII of the Charter of the UN.

Subcontracts

a. Subcontracting is not allowed
Pre-Bid Conference
The Procuring Entity will hold face to face Pre-Bid Conference on November 25, 2024
@ 10:00 A.M. at its physical address at 7th Floor TIEZA TEZ Conference Room Double
Dragon Plaza Pasay City as indicated in paragraph 6 of the IB.
Clarification and Amendment of Bidding Documents
Prospective bidders may request for clarification on and/or interpretation of any part of
the Bidding Documents. Such requests must be in writing and received by the
Procuring Entity, either at its given address or through electronic mail indicated in the

IB, at least ten (10) calendar days before the deadline set for the submission and receipt
of Bids.
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10.

11.

12.

Documents Comprising the Bid: Eligibility and Technical
Components

10.1.

10.2.

10.3.

10.4.

10.5.

The first envelope shall contain the eligibility and technical documents of the
Bid as specified in Section IX. Checklist of Technical and Financial
Documents.

If the eligibility requirements or statements, the bids, and all other documents
for submission to the BAC are in foreign language other than English, it must
be accompanied by a translation in English, which shall be authenticated by the
appropriate Philippine foreign service establishment, post, or the equivalent
office having jurisdiction over the foreign bidder’s affairs in the Philippines.
For Contracting Parties to the Apostille Convention, only the translated
documents shall be authenticated through an apostille pursuant to GPPB
Resolution No. 13-2019 dated 23 May 2019. The English translation shall
govern, for purposes of interpretation of the bid.

A valid PCAB License is required, and in case of joint ventures, a valid special
PCAB License, and registration for the type and cost of the contract for this
Project. Any additional type of Contractor license or permit shall be indicated
in the BDS.

A List of Contractor’s key personnel (e.g., Project Manager, Project Engineers,
Materials Engineers, and Foremen) assigned to the contract to be bid, with their
complete qualification and experience data shall be provided. These key
personnel must meet the required minimum years of experience set in the BDS.

A List of Contractor’s major equipment units, which are owned, leased, and/or
under purchase agreements, supported by proof of ownership, certification of
availability of equipment from the equipment lessor/vendor for the duration of
the project, as the case may be, must meet the minimum requirements for the
contract set in the BDS.

Documents Comprising the Bid: Financial Component

11.1. The second bid envelope shall contain the financial documents for the Bid as
specified in Section IX. Checklist of Technical and Financial Documents.

11.2.  Any bid exceeding the ABC indicated in paragraph 1 of the IB shall not be
accepted.

11.3. For Foreign-funded procurement, a ceiling may be applied to bid prices
provided the conditions are met under Section 31.2 of the 2016 revised IRR of
RA No. 9184.

Alternative Bids

Bidders shall submit offers that comply with the requirements of the Bidding
Documents, including the basic technical design as indicated in the drawings and
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13.

14.

15.

16.

17.

specifications. Unless there is a value engineering clause in the BDS, alternative Bids
shall not be accepted.

Bid Prices

All bid prices for the given scope of work in the Project as awarded shall be considered
as fixed prices, and therefore not subject to price escalation during contract
implementation, except under extraordinary circumstances as determined by the NEDA
and approved by the GPPB pursuant to the revised Guidelines for Contract Price
Escalation guidelines.

Bid and Payment Currencies

14.1. Bid prices may be quoted in the local currency or tradeable currency accepted
by the BSP at the discretion of the Bidder. However, for purposes of bid
evaluation, Bids denominated in foreign currencies shall be converted to
Philippine currency based on the exchange rate as published in the BSP
reference rate bulletin on the day of the bid opening.

14.2.  Payment of the contract price shall be made in:

a. Philippine Pesos.

Bid Security

15.1. The Bidder shall submit a Bid Securing Declaration or any form of Bid Security
in the amount indicated in the BDS, which shall be not less than the percentage
of the ABC in accordance with the schedule in the BDS.

15.2. The Bid and bid security shall be valid until /120 Calendar Days]. Any bid not

accompanied by an acceptable bid security shall be rejected by the Procuring
Entity as non-responsive.

Sealing and Marking of Bids

Each Bidder shall submit one copy of the first and second components of its Bid.

The Procuring Entity may request additional hard copies and/or electronic copies of the
Bid. However, failure of the Bidders to comply with the said request shall not be a
ground for disqualification.

If the Procuring Entity allows the submission of bids through online submission to the
given website or any other electronic means, the Bidder shall submit an electronic copy

of its Bid, which must be digitally signed. An electronic copy that cannot be opened or
is corrupted shall be considered non-responsive and, thus, automatically disqualified.

Deadline for Submission of Bids

13



18.

19.

20.

21.

The Bidders shall submit on the specified date and time and either at its physical address
or through online submission as indicated in paragraph 7 of the IB.

Opening and Preliminary Examination of Bids

18.1. The BAC shall open the Bids in public at the time, on the date, and at the place
specified in paragraph 9 of the IB. The Bidders’ representatives who are present
shall sign a register evidencing their attendance. In case videoconferencing,
webcasting or other similar technologies will be used, attendance of participants
shall likewise be recorded by the BAC Secretariat.

In case the Bids cannot be opened as scheduled due to justifiable reasons, the
rescheduling requirements under Section 29 of the 2016 revised IRR of RA No.
9184 shall prevail.

18.2. The preliminary examination of Bids shall be governed by Section 30 of the
2016 revised IRR of RA No. 9184.

Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity’s BAC shall immediately conduct a detailed evaluation of
all Bids rated “passed” using non-discretionary pass/fail criteria. The BAC
shall consider the conditions in the evaluation of Bids under Section 32.2 of
2016 revised IRR of RA No. 9184.

19.2. If'the Project allows partial bids, all Bids and combinations of Bids as indicated
in the BDS shall be received by the same deadline and opened and evaluated
simultaneously so as to determine the Bid or combination of Bids offering the
lowest calculated cost to the Procuring Entity. Bid Security as required by ITB
Clause 16 shall be submitted for each contract (lot) separately.

19.3. In all cases, the NFCC computation pursuant to Section 23.4.2.6 of the 2016
revised IRR of RA No. 9184 must be sufficient for the total of the ABCs for all
the lots participated in by the prospective Bidder.

Post Qualification

Within a non-extendible period of five (5) calendar days from receipt by the Bidder of
the notice from the BAC that it submitted the Lowest Calculated Bid, the Bidder shall
submit its latest income and business tax returns filed and paid through the BIR
Electronic Filing and Payment System (eFPS), and other appropriate licenses and
permits required by law and stated in the BDS.

Signing of the Contract

The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184 shall
form part of the Contract. Additional Contract documents are indicated in the BDS.
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Section III. Bid Data Sheet

Notes on the Bid Data Sheet (BDS)

The Bid Data Sheet (BDS) consists of provisions that supplement, amend, or specify in
detail, information, or requirements included in the ITB found in Section II, which are
specific to each procurement.

This Section is intended to assist the Procuring Entity in providing the specific information
in relation to corresponding clauses in the ITB and has to be prepared for each specific
procurement.

The Procuring Entity should specify in the BDS information and requirements specific to
the circumstances of the Procuring Entity, the processing of the procurement, and the bid
evaluation criteria that will apply to the Bids. In preparing the BDS, the following aspects
should be checked:

a. Information that specifies and complements provisions of the ITB must be
incorporated.

b. Amendments and/or supplements, if any, to provisions of the ITB as necessitated by
the circumstances of the specific procurement, must also be incorporated.
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Bid Data Sheet

ITB Clause

52 For this purpose, contracts similar to the Project refer to contracts which have
the same major categories of work, which shall be:
Civil Works

7.1 Subcontracting is not allowed.

10.3 Preferred Contractors License
Building — small B
Electrical works- Medium A

10.4 The key personnel must meet the required minimum years of experience set
below:
Key Personnel General Experience Relevant Experience
See attached end-user requirements
In addition the bidder must certify that the foregoing personnel shall perform
work exclusively for the project until completion of the project. Please see the
attached Form for the purpose.

10.5 The minimum major equipment requirements are the following:
Equipment Capacity Number of Units
See attached end-user requirements
In addition the bidder must certify under oath that the equipment shall be
exclusively used for the project until completion of the project. Please see
attached Form for the purpose
Not Applicable

15.1 The bid security shall be in the form of a Bid Securing Declaration or any of the
following forms and amounts:

a. The amount of not less than 2% if bid security is in cash,
cashier’s/manager’s check, bank draft/guarantee or irrevocable letter of
credit;

b.  The amount of not less than 5% if bid security is in Surety Bond.

19.2 Partial bids are allowed, as follows:
[Insert grouping of lots by specifying the items and the quantity for every
identified lot.]

20 Not Applicable

21 Additional contract documents relevant to the Project as required by existing

laws and/or the Procuring Entity, such as construction schedule and S-curve,
manpower schedule, construction methods, equipment utilization schedule, and
PERT/CPM, and a copy Construction Safety and Health Program shall be
included in the submission of Technical Proposal.
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Construction Safety and Health Program approved by the Department of
Labor and Employment or proof of application with DOLE shall be
submitted as part of the contract with winning bidder.
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Section IV. General Conditions of Contract

Notes on the General Conditions of Contract

The General Conditions of Contract (GCC) in this Section, read in conjunction with the
Special Conditions of Contract in Section V and other documents listed therein, should be a
complete document expressing all the rights and obligations of the parties.

Matters governing performance of the Contractor, payments under the contract, or matters
affecting the risks, rights, and obligations of the parties under the contract are included in
the GCC and Special Conditions of Contract.

Any complementary information, which may be needed, shall be introduced only through
the Special Conditions of Contract.
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Scope of Contract

This Contract shall include all such items, although not specifically mentioned, that can
be reasonably inferred as being required for its completion as if such items were
expressly mentioned herein. All the provisions of RA No. 9184 and its 2016 revised
IRR, including the Generic Procurement Manual, and associated issuances, constitute
the primary source for the terms and conditions of the Contract, and thus, applicable in
contract implementation. Herein clauses shall serve as the secondary source for the
terms and conditions of the Contract.

This is without prejudice to Sections 74.1 and 74.2 of the 2016 revised IRR of RA No.
9184 allowing the GPPB to amend the IRR, which shall be applied to all procurement
activities, the advertisement, posting, or invitation of which were issued after the
effectivity of the said amendment.

Sectional Completion of Works

If sectional completion is specified in the Special Conditions of Contract (SCC),
references in the Conditions of Contract to the Works, the Completion Date, and the
Intended Completion Date shall apply to any Section of the Works (other than
references to the Completion Date and Intended Completion Date for the whole of the
Works).

Possession of Site

4.1.  The Procuring Entity shall give possession of all or parts of the Site to the
Contractor based on the schedule of delivery indicated in the SCC, which
corresponds to the execution of the Works. If the Contractor suffers delay or
incurs cost from failure on the part of the Procuring Entity to give possession in
accordance with the terms of this clause, the Procuring Entity’s Representative
shall give the Contractor a Contract Time Extension and certify such sum as fair
to cover the cost incurred, which sum shall be paid by Procuring Entity.

4.2.  If possession of a portion is not given by the above date, the Procuring Entity
will be deemed to have delayed the start of the relevant activities. The resulting
adjustments in contract time to address such delay may be addressed through
contract extension provided under Annex “E” of the 2016 revised IRR of RA
No. 9184.

The Contractor’s Obligations

The Contractor shall employ the key personnel named in the Schedule of Key Personnel
indicating their designation, in accordance with ITB Clause 10.3 and specified in the
BDS, to carry out the supervision of the Works.

The Procuring Entity will approve any proposed replacement of key personnel only if
their relevant qualifications and abilities are equal to or better than those of the
personnel listed in the Schedule.

Performance Security
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10.

5.1.  Within ten (10) calendar days from receipt of the Notice of Award from the
Procuring Entity but in no case later than the signing of the contract by both
parties, the successful Bidder shall furnish the performance security in any of
the forms prescribed in Section 39 of the 2016 revised IRR.

5.2.  The Contractor, by entering into the Contract with the Procuring Entity,
acknowledges the right of the Procuring Entity to institute action pursuant to
RA No. 3688 against any subcontractor be they an individual, firm, partnership,
corporation, or association supplying the Contractor with labor, materials and/or
equipment for the performance of this Contract.

Site Investigation Reports

The Contractor, in preparing the Bid, shall rely on any Site Investigation Reports
referred to in the SCC supplemented by any information obtained by the Contractor.

Warranty

7.1.  In case the Contractor fails to undertake the repair works under Section 62.2.2
of the 2016 revised IRR, the Procuring Entity shall forfeit its performance
security, subject its property(ies) to attachment or garnishment proceedings, and
perpetually disqualify it from participating in any public bidding. All payables
of the GOP in his favor shall be offset to recover the costs.

7.2.  The warranty against Structural Defects/Failures, except that occasioned-on
force majeure, shall cover the period from the date of issuance of the Certificate
of Final Acceptance by the Procuring Entity. Specific duration of the warranty
1s found in the SCC.

Liability of the Contractor

Subject to additional provisions, if any, set forth in the SCC, the Contractor’s liability
under this Contract shall be as provided by the laws of the Republic of the Philippines.

If the Contractor is a joint venture, all partners to the joint venture shall be jointly and
severally liable to the Procuring Entity.

Termination for Other Causes

Contract termination shall be initiated in case it is determined prima facie by the
Procuring Entity that the Contractor has engaged, before, or during the implementation
of the contract, in unlawful deeds and behaviors relative to contract acquisition and
implementation, such as, but not limited to corrupt, fraudulent, collusive, coercive, and
obstructive practices as stated in ITB Clause 4.

Dayworks
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11.

12.

13.

14.

15.

Subject to the guidelines on Variation Order in Annex “E” of the 2016 revised IRR of
RA No. 9184, and if applicable as indicated in the SCC, the Dayworks rates in the
Contractor’s Bid shall be used for small additional amounts of work only when the
Procuring Entity’s Representative has given written instructions in advance for
additional work to be paid for in that way.

Program of Work

11.1. The Contractor shall submit to the Procuring Entity’s Representative for
approval the said Program of Work showing the general methods, arrangements,
order, and timing for all the activities in the Works. The submissions of the
Program of Work are indicated in the SCC.

11.2. The Contractor shall submit to the Procuring Entity’s Representative for
approval an updated Program of Work at intervals no longer than the period
stated in the SCC. If the Contractor does not submit an updated Program of
Work within this period, the Procuring Entity’s Representative may withhold
the amount stated in the SCC from the next payment certificate and continue to
withhold this amount until the next payment after the date on which the overdue
Program of Work has been submitted.

Instructions, Inspections and Audits

The Contractor shall permit the GOP or the Procuring Entity to inspect the Contractor’s
accounts and records relating to the performance of the Contractor and to have them
audited by auditors of the GOP or the Procuring Entity, as may be required.

Advance Payment

The Procuring Entity shall, upon a written request of the Contractor which shall be
submitted as a Contract document, make an advance payment to the Contractor in an
amount not exceeding fifteen percent (15%) of the total contract price, to be made in
lump sum, or at the most two installments according to a schedule specified in the SCC,
subject to the requirements in Annex “E” of the 2016 revised IRR of RA No. 9184.

Progress Payments

The Contractor may submit a request for payment for Work accomplished. Such
requests for payment shall be verified and certified by the Procuring Entity’s
Representative/Project Engineer. Except as otherwise stipulated in the SCC, materials
and equipment delivered on the site but not completely put in place shall not be included
for payment.

Operating and Maintenance Manuals

15.1. If required, the Contractor will provide “as built” Drawings and/or operating
and maintenance manuals as specified in the SCC.
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15.2. If the Contractor does not provide the Drawings and/or manuals by the dates
stated above, or they do not receive the Procuring Entity’s Representative’s
approval, the Procuring Entity’s Representative may withhold the amount stated
in the SCC from payments due to the Contractor.
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Section V. Special Conditions of Contract

Notes on the Special Conditions of Contract

Similar to the BDS, the clauses in this Section are intended to assist the Procuring Entity in
providing contract-specific information in relation to corresponding clauses in the GCC
found in Section IV.

The Special Conditions of Contract (SCC) complement the GCC, specifying contractual
requirements linked to the special circumstances of the Procuring Entity, the Procuring
Entity’s country, the sector, and the Works procured. In preparing this Section, the following
aspects should be checked:

a. Information that complements provisions of the GCC must be incorporated.

b. Amendments and/or supplements to provisions of the GCC as necessitated by the
circumstances of the specific purchase, must also be incorporated.

However, no special condition which defeats or negates the general intent and purpose of
the provisions of the GCC should be incorporated herein.
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Special Conditions of Contract

GCC Clause

2

Completion of work shall be within One Hundred Fifty (150) calendar days

4.1

The Procuring Entity shall give possession of all parts of the Site to the
Contractor upon receipt of the Notice to Proceed.

6

The site investigation Report is: Technical Evaluation Report

7.2

[Select one, delete the other.]

[In case of permanent structures, such as buildings of types 4 and 5 as
classified under the National Building Code of the Philippines and other
structures made of steel, iron, or concrete which comply with relevant
structural codes (e.g., DPWH Standard Specifications), such as, but not
limited to, steel/concrete bridges, flyovers, aircraft movement areas, ports,
dams, tunnels, filtration and treatment plants, sewerage systems, power
plants, transmission and communication towers, railway system, and
other similar permanent structures:] Fifteen (15) years.

[In case of semi-permanent structures, such as buildings of types 1, 2, and
3 as classified under the National Building Code of the Philippines,
concrete/asphalt roads, concrete river control, drainage, irrigation lined
canals, river landing, deep wells, rock causeway, pedestrian overpass, and
other similar semi-permanent structures:] Five (5) years.

[In case of other structures, such as bailey and wooden bridges, shallow
wells, spring developments, and other similar structures:] Two (2) years.

10

Dayworks are applicable at the rate shown in the Contractor’s original
Bid.

11.1

The Contractor shall submit the Program of Work to the Procuring
Entity’s Representative within ten (10) calendar days after receipt of the
Notice of Award.

11.2

The amount to be withheld for late submission of an updated Program of
Work is one tenth (1/10) of one percent (1%) per day of delay chargeable
against the current progress billing

13

The amount of the advance payment is no more that fifteen percent (15%)
of the Contract Price subject to approval by the Authority and compliance
with the conditions under RA 9184 and its IRR.

14

No further instructions.

15.1

The date by which operating and maintenance manuals are required is
thirty (30) days from the receipt of Notice to Proceed.

The date by which “as built” drawings are required is required as part of
final payment.

15.2

The amount to be withheld for failing to produce “as built” drawings
and/or operating and maintenance manuals by the date required is ten
percent (10%) of the Contract Price.
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Section VI. Specifications

Notes on Specifications

A set of precise and clear specifications is a prerequisite for Bidders to respond realistically
and competitively to the requirements of the Procuring Entity without qualifying or
conditioning their Bids. In the context of international competitive bidding, the
specifications must be drafted to permit the widest possible competition and, at the same
time, present a clear statement of the required standards of workmanship, materials, and
performance of the goods and services to be procured. Only if this is done will the objectives
of economy, efficiency, and fairness in procurement be realized, responsiveness of Bids be
ensured, and the subsequent task of bid evaluation facilitated. The specifications should
require that all goods and materials to be incorporated in the Works be new, unused, of the
most recent or current models, and incorporate all recent improvements in design and
materials unless provided otherwise in the Contract.

Samples of specifications from previous similar projects are useful in this respect. The use
of metric units is mandatory. Most specifications are normally written specially by the
Procuring Entity or its representative to suit the Works at hand. There is no standard set of
Specifications for universal application in all sectors in all regions, but there are established
principles and practices, which are reflected in these PBDs.

There are considerable advantages in standardizing General Specifications for repetitive
Works in recognized public sectors, such as highways, ports, railways, urban housing,
irrigation, and water supply, in the same country or region where similar conditions prevail.
The General Specifications should cover all classes of workmanship, materials, and
equipment commonly involved in construction, although not necessarily to be used in a
particular Works Contract. Deletions or addenda should then adapt the General
Specifications to the particular Works.

Care must be taken in drafting specifications to ensure that they are not restrictive. In the
specification of standards for goods, materials, and workmanship, recognized international
standards should be used as much as possible. Where other particular standards are used,
whether national standards or other standards, the specifications should state that goods,
materials, and workmanship that meet other authoritative standards, and which ensure
substantially equal or higher quality than the standards mentioned, will also be acceptable.
The following clause may be inserted in the SCC.

Sample Clause: Equivalency of Standards and Codes

Wherever reference is made in the Contract to specific standards and codes to be met by the
goods and materials to be furnished, and work performed or tested, the provisions of the
latest current edition or revision of the relevant standards and codes in effect shall apply,
unless otherwise expressly stated in the Contract. Where such standards and codes are
national, or relate to a particular country or region, other authoritative standards that ensure
a substantially equal or higher quality than the standards and codes specitied will be accepted

25




subject to the Procuring Entity’s Representative’s prior review and written consent.
Differences between the standards specified and the proposed alternative standards shall be
fully described in writing by the Contractor and submitted to the Procuring Entity’s
Representative at least twenty-eight (28) days prior to the date when the Contractor desires
the Procuring Entity’s Representative’s consent. In the event the Procuring Entity’s
Representative determines that such proposed deviations do not ensure substantially equal
or higher quality, the Contractor shall comply with the standards specified in the documents.

These notes are intended only as information for the Procuring Entity or the person drafting
the Bidding Documents. They should not be included in the final Bidding Documents.
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Republic of the Philippines
Tourism Infrastructure & Enterprise Zone Authority

PROJECT SPECIFICATIONS

I GENERAL CONDITIONS

The work to be undertaken shall include the furnishing of tabor, materials, tools and
equipment for the following:

Project : Supply Delivery and Installation of Solar Streetlights
Location  :San Juan, Batangas

A Standalone Solar Photovoltaic street lighting system is an outdoor lighting unit used for
illuminating a street or an gpen area. A Solar street lighting system consist of a PV
Module, control etectronics, storage battery W-LED Based Luminaire, inter cannecting
cables and module mounting pole including hardware and battery box. The luminaire is
based on white light emitting diode {W-LED}, a solid state device which emits light when
electric current passes through it. The luminaire is mounted on the pole at a suitable
angle to maximize iflumination on the ground. The PV Module is placed at the top of the
pale facing south direction at an inclination of 10 degree horizontal. The system should
be installed at a place where direct sunlight falls on the PV Module without any
hindrance. There should not be any shadows falling on the PV module during day time.
The battery placed inside the battery box is charged by electricity generated by the PV
module during daytime and the luminaire provides light from dusk te dawn. The system
lights at dusk and switches off at dawn automatically. Battery should conform to the
latest BIS/International standards (IEC 62133)

[l. FIELD QFFICE FOR THE ENGINEER

The Contractor shall construct field offices, laboratories and living guarters, including all
the necessary air conditioning, electricity, water, and drainage and security services for
the use of the Engineer and his staff for 24 h a day or provide the same on a rental basis
until end of Contract. All offices, laboratories and living quarters shall be ready for
occupancy and use by the Engineer immediately for rental basis; or i to be constructed
within 3 monihs vpon the cormmencement of the Works. Their iocation and final plan
shall require the approval of the Engineer prior to the start of construction, It is the
intent of this Specification to locate the field offices, laboratories and living quarters in
Government owned lots so that the use by the Government of these facilities can be
maximized even after the completion of the project. In the selection of construction site
of the Engineer's Building/s and Recreational Facilities, first priority shall be on DPWH
property lots, second is public scheool lots, third is public health lots, fourth is Local

Government Unit {LGU) lots, and then other government property lots. The proximity,
access road and cost of development of the propased site shall be properly evaluated,
The construction of building/s and recreational facilities on property other than DPWH-
owned shall be covered by an approved Memorandum of Agreement (MOA} between the
concerned parties. The Implementing Office shall be allowed to use the other government
lots for the construction of the field offices, laboratories and living guarters free of charge



until the completion of the project and shall be turned over without cost, effective after
completion or acceptance of the project from the Contractor. The transfer/turnover shall be
supported by applicable document and shall be a requirement to support the issuance of
project Completion Certificate of the Contractor. If no Government ot is available, and these
structures are to be eracted on private property, it is the responsibility of the Contractor to
make the necessary arrangements for the negotiation with the property owner for the
lease/rental of the lot. The field office shall display an appropriate sign that identifies the
DPWH faciiity to the public in locating it. The field offices, laboratories, and living quarters,
the improvements thereon, including appurtenances shail be removed or transferred if so
required in the Contract upon completion of the project. All facilities provided by the
Contractor shali be within the 5 km radius or preferably near the job site, where necessary
and shall conform to the best standard for the required types., On completion of the
Contract, the facilities provided by the Contractor including wtilities shall revert fo the
Government including office equipment, apparatus, pieces of furniture, laboratory
equipment, etc. unless otherwise specified in the Contract documents. The Contractor shail
he responsible for raising the ground {if necessary), grading and drainage in the vicinity of
each facility with suitable access 2 walkways, seeding and sodding of the ground around as
directed and approved by the Engineer. Also, the Contractor shall construct a parking area
for the compound near the buildings and a satisfactory access road to the parking areas. The
whole area of the Engineer’s compound shall be fenced with barbed wire {or equivalent)
with necessary gates as directed by the Engineer.

. PERMITS AND CLEARANCES
A. General Requirements

The concerned DPWH Implermenting Office (central, regional, district, project
management office) shall be responsible for securing all necessary permits and
clearances related to the project, which shall include but not timited to building
permits, occupancy permit, excavation permit, locational clearances and
environmental compliance certificate, etc. Contractors All Risk Insurance & Third
Party Liability and Workman's Compensation Insurance (CARI}, and other insurances
required by the Local Government Unit {(LGU) among others, including payment of
assessed fees as may be reguired by the LGU and/or Regulating Agencias before the
implementation of the project. However, for projects implemented by DPWH but
owned by other agencies, the owner shall secure all the necessary permits and
clearahces. All heads of Regional/District/Project Management Offices of the DPWH
are enjoined to review, and fully familiarize themselves with, the requirements of
and proceduras for application for Building Permits pursuant to Rules 1 and | of the
implementing Rules and Regulations of the Naticnal Building Code, such as
conformity to local Jand use plan and zoning and ownership of the building site.
Pubtic buildings and traditional indigenous family dwelling shall be exempt from
payment of building permit fees.

B. Method of Measurement

Permits and Clearances shall be measured by lurmp sum.

C. Basis of Payment

The accepted quantities, measured as provided in Section B.3.2, Method of
Measurement shall be paid for at the Contract Unit Price of the Pay ltem listed beiow
that is included in the Bill of Quantities. The unit price shall cover full compensation
for all related services necessary to complete the Item.



Payment shall be made under:

I
Pay Item . Unit of
NRumber Description . Measurement
83 Parmits and Clearances Lump Sum

1V. PROJECT BILLBOARD / SIGNBOARD

A. General Requirements

The Contractor shall instal two {2} Project Information Signs at/or near the
beginning and the end of the project or upon the discretion of the Engineer.

The signs are prescribed separately by the Department of Public Works and
Highways {DPWH} for government Infrastructure projecis to inform the public of
the implementation of the project and to advise the road users of the ongoing
construction.

The new billbeoard design layout, dimension and letter sizes on white background,
shall be depicted on a standard billboard measuring 1,220 mm x 2,440 mm using
12.50 mm thick marine plywood or tarpaulin of the same size posted on 5 mm
marine plywood. For each building project, the billboard shall be installed in front of
the project site. For each road/bridge/fiood control project, two billboards shall be
instatled, one (1) at the beginning and one {1} at the end of the project.

For road projects with a length of 10 km or more, additional billboard shall alse be
instatled at every five {5) km interval. Name(s} and/or picture(s} of any personages
should not appear in the biliboard.

No other billhoards shall be allowed to be installed 100 m before and 100 m after
all DPWH projects and in-between the project limits or within the road right-of-way.
DPWH contractors shail not be ailowed to place names of politicians or carry
political billbeard on their equipment.

The Contractor shall also instali one {1) Billboard as per COA Circular No. 2013-004,
Information and Publicity on Programs/Prajects/Activities of Government Agencies,

Upon completion of the work, all signs installed shall be removed from the site.
B. Method of Measurement

All expenses incurred in the furnishing/installation/illumination of the signs shall be
paid for each billboard instatled.

C. Basis of Payment

The accepted gquantities, measured as provided in Section B.5.2, Method of
Measurement shall be paid for at the Contract Unit Price of the Pay ltem listed
below that is included in the 8} of Quantities. The unit price shall cover full
compensation for all related services necessary to complete the Itam.

Payment shall be made under:



I T
Pay Itam < tnit of
Number Description ' Measurement
B.5 Profect Biltboard f Signboard Each

V. OCCUPATIONAL SAFETY AND HEALTH
A. Description

This Item covers the implementation of construction safety in all stages of project
procurement {design, estimate, construction and maintenance), requirements,
provisions, and instructions for the guidance of the Engineer.

B. Construction Safety and Health Program {CSHP)

Every construction project shall have a suitable and approved Construction Safety
and Health Program (CSHP) as required in all projects regardless of amount, funding
source and mode of implementation which shail comply with the minimum safety
and health requirements as specified in the Occupational Safety and Health
Standards.

The required CSHP shall include but not limited to the following:

1. Composition of the Safety and Health personnel responsible for the proper
implementation of CSHP.

2. Specific safety policies which shall be undertaken in the construction site,
including frequency of and persons responsible for conducting toolbox and gang
meetings.

3. Penalties and sanctions for violations of the CSHP.

4. Freguency, content and persons responsible for orienting, Instructing and training
all workers at the site with regard to the CSHP which they operate,

5. The manner of disposing waste arising from the construction.
C. Construction Safety and Health Personnel

At the start of the project, the Contractor shall establish construction safety and
health committee composed of the following personnel:

1. Project Manager/Project Engineer

The Contractor must provide for a full time Project Manager/Project Engineer, whao is
tasked to observe, monitor and supervise if the enforcement of CSHP was being
followed strictly and correctly.

2. General Safety Engineer/Officer

The General Contractor {under which are a number of subcontractors} must provide
for a fuil time Officer, who shalt be assigned as the CSHP to oversee and enforce full
time the overall management of the CSHP. Furthermore, deployment of part-time or
full-time safety man depending on the number of workers shall be complied in
accardance with Rule 1033 of the Occupational Safety and Hezith Standards (OSHS)
and applicable provisions under 26 Section 7.0, Safety Personnei of Department of
Labor and Employment (DOLE) Department Order (D.0.) 13 Series of 1998.



F.

3. Health Personnel

The Contractor's health personnel may be full time or part time certified first-aider,
registered nurse, physician and dentist depending on the total number of workers
conforms to Section 8.0, Emergency Occupational Health Personnel and Facilities or
DOLE D.0. 13, Series of 1988.

3, Safaty Practitioner

The Contractor must provide a full time or part time Safety Practitioner, who shall
initiate and supervise safety and health training for employaes.

Supervision, Contro! and Monitoring

Qverall supervision, controf and tmonitoring of the implementation of CSHP for
projects undertaken by administration/contracts shall be under the implementing
Office.

Construction Safety and Health Training

The Construction Safety and Health Seminar {COSH) shali be a 40 h training course as
prescribed by the DOLE-Bureau of Working Conditions {BWC). All safety personnel
involved in a construction project shall be required to complete such basic training
course. The Contractor shall provide continuing construction safety and health
training to all technical personnel under his organization. Continuing training shall be
a minimum of 16 h per year for every full-time safety personnei.

Construction Safety and Health Reports

The Contractor shall be required to submit a monthly construction safety and health
report to the DOLE Regional Office concerned. The report shall include a monthly
summary of all safety and health committee meeting agreements, a summary of all
accident investigations/reports and periodic hazards assessment with the
corresponding remedial measures/action £or each hazard. In case of any dangerous
occurrence or major accident resulting in death or permanent total disability, the
concerned employer shalt initially notify the DOLE Regional Office within 24 h from
occurrence, After the canduct of investigation by the concerned construction safety
and health officer, the employer shall report all permanent total disabilities to DOLE
Regional Office on or before the 20th of the month following the date of occurrence
of accident using the DOLE Employer’s Work Accident Ifiness Report.

Personal Protective Equipment {PPE} and Devices

The Contractor shall furnish his workers with protective equipment for eyes, face,
hands and feet, lifeline, safety belt/harness, protective shieids and 27 barriers
whenever necessary by reason of the hazardous work process or environment,
chemical or radiological or other mechanical irritants of hazards capable of causing
injury ot impairmient in the function of any part of the bady through absorntion,
inhalation or physical agent. All PPE and Devices shall be in accordance with the
requirements of the OSHS and should pass the test conducted and/or standards set
by the Occupational Safety and Health Center (OSHC). For General Construction
Work, the required basic PPEs for all workers shall be safety helmet, safety gloves
and safety shoes. Specialty PPEs shall be provided to workers in addition to or in lieu



of the corresponding basic PPE as the work or activity requires. Workers within the
construction project site shall be required to wear the necessary PPE at all times.
Moreover, all other persens who are either authorized or alfowed to be at a
construction site shall also wear appropriate PPEs. Construction workers who are
warking from unguarded surfaces 6 m or more above water or ground, temporary or
permanent floor platform, scaffold or where they are exposed to the possibility of
falls hazardous to life ar limb, must be provided with safety harnesses and life lines.

. Signages and Barricades

Construction Safety Signages and Barricades shall be provided as a precaution and to
advice the workers and the general public of the hazards existing in the worksite.
Signages shall be posted in prominent positions at strategic location and as far as
practicable, be in the language understandable to most of the workers employed.
For road projects, it shall be in accordance with the DPWH Road Works Safety
Manual,

Facilities

The Contractor shall provide the following welfare facilities in order to ensure
humane working conditions:

1. Adeguate supply of safe drinking water.

2. Adequate sanitary and washing facilities,

3. Suitable living accommodation for workers and as may be applicable for their
famities.

4. Separate sanitary, washing and sleeping facilities for men and women workers.

The services of a full time registered nurse, a full time physician, a dentist and an
infirmary or emergency hospital with one (1) bed capacity when the number of
employees exceed 300. In addition, there should be one (1) bed capacity for every
100 emplayees in excess of three hundred (300).

Costing

The cost for the implementation of construction safety and health shall be
integrated to the overall project cost under the prescribed pay item. in consideration
of the cost involved of providing the necessary safety equipment and manpower for
an effective implementation of safety in the workplace, the following shall be used
as a guide:

1. Personal Protective Equipment (PPE) The PPEs shall be provided by the
Contractor, and its cost shall be duly quantified and made part of the overall cost of
ltem B.7, Occupational Safety and Healith. The use of PPEs shail conform to Section
B.7.7 Personal Protective Equipment and Devices.

2. Clinical Materials and Equipment Clinical materials and equipment such as
medicinas, beds and linens, other related accessories shall be to the account of the
Contractor implementing the project and shall be in accordance with the
Occupational Hezlth Services of OSHS.

3. Signages and Barricades The quantities and cost of signages and barricades
necessary for a specific item of work shall be quantified and made part of that
particular pay item of work. For general signages and barricades not included in
specific pay item of work but necessary for promoting safety in and around the



construction site, the guantities and cost shall be a separate pay item and included in
the overall cost of Item B.7, Cccupational Safety and Health.

4. Facilities Facilities such as portable toilets, waste disposal, sanitary and washing
facilities, convenient dwellings and office, adequate lighting, and other facilities
related to construction safety and health shall be in accordance with QSHS and
previously approved guidelines of the Department and shall be quantified and the
cost thereof be made a separate pay item under “Facilities for the Engineers" and
"Other General Requirements" as required in the DPWH Standard Specifications.

5. Salaries Labor cost for the medical and safety personnel actually assigned in the
field shalt be included in the overall cost of Item B.7, Occupational Safety and Health.
Manpower cost shall be established based on the cast of labor in the area. Duration
of empioyment shall be based on project duration of the particular project. 29

6. Safety and Hesalth Training Cost associated for the provision of basic and
continuing construction safety and health training to all safety and technical
personnel shall be made part of the indirect/overhead cost of the project.

Safety on Construction during Heavy Equipment Operation

in relation to heavy equipment operation in all construction sitas, the following are
reguired in the different phases of the project.

1. Pre-Construction

The Contractor must ensure that appropriate certification is obtained from DOLE duly
accredited organizations for the following:

a. All heavy equipment operators assigned at the project site must be tested and
certified in accordance with a standard trade test prescribed by Technical Education and Skills
Development Authority (TESDA) in coordination with its accredited organization.

b. Alt heavy equipment must be tested and certified in accordance with the standards
prepared by DOLE or its recognized organization prior to commissioning of said equipment.

2. During Construction
The Cantracter rmust ensure that the following conditions are met or complied with:

a. For mokilization or transport of heavy equipment, load restrictions, height and width
clearances as imposed by Department for all roads and bridges to be utilized during transport.
Moreover, only duly certified operators are allowed o load and unipoad heavy eguipment to
low-bed trailer.

b, During erection and set-up of heavy equipment, existing hazards must be avoided.
Siandard checkiist of steps and procedures must be observed. List of necessary equipment,
tools and materials must be available and properly utilized.

t. In the interest of accident prevention, duly certified mechanics and operators shall
conguct daily routine inspection of all heavy eguipment depioyed at the site in accordance with
standards set by TESDA in coordination with the Association of Construction Equipment Lessors
{ASCEL, Inc.). During routine inspection all equipment which do not comply with the minimum
safaty standards for equipment certification shall be immediately removed from the work site
for restoration or repair until they meef said standards or requirements. The Contractor and the



equipment cwner shall maintain a separate logbook for data on maintenance, repair, tests and
inspections for each heavy 30 equipment. Such logbook shall be used as a necessary reference
during the conduct of equipment inspection.

3. Post Operation and Post Construction
The procedures for dismantling and demobilization of heavy equipment shall follow the same
requirements as listed under provisions of mobilization or transport of heavy equipment and
erection and set-up of heavy equipment.

L. Violations and Penalties

The Contractor if found violating safety rules and regulations shall be meted
sanctions depending on the gravity of offense. The amount corresponding to non-
compliance shall be deducted from the Contracior’s billing.

M. Method of Measurement
Occupational safety and health program shall be measured by lump sum.

N. Basis of Payment

The accepted guantities, measured as prescribed in Section B.7.13, Method of
Measurement shall be paid for at the Contract Unit Price or for the pay item listed
below that is included in the Bill of Quantities. Such payment shall be full
compensation for furnishing, maintaining and ensuring against loss of the
equiprment/tools.

Payment shall be made under:
I

Pay | Unit of
Itam Dascription Measuremvent
Number |
B.7 Occupational Safety and Health Lusvp Sum

VI STRUCTURE EXCAVATION
A. Description
This item shall consist of the necessary excavation for foundation of bulldings,
culverts, underdrains, and other structures not otherwise provided for in the
Specifications. Except as otherwise provided for pipe culverts, the backfilling of
completed structures and the disposal of all excavated surpius materiais, shall be in
accordance with the Plans and this Specification.

This Item shall include necessary diversion of live streams, dewatering, pumping,
draining, sheeting, bracing, and the necessary construction of cribs and cofferdams,
and furnishing the materials therefore, and the subsequent removal of cribs and
cofferdams and the placing of all necessary backfill.

it shall also include the furnishing and placing of approved foundation fill material to
reptace unsuitable materia) encountered below the foundation elevation of
structures,



No allowance shall be made for classification of different types of material

encounterad.

B. Construction Requirements
a. Clearing and Grubbing
Prior to starting excavation operations in any area, all necessary clearing and
grubbing in that area shall have been performed in accordance with Item
BUD, Clearing and Grubbing.

b. Excavation
i. General, All Structures

i

The Contractor shall notify the Engineer sufficiently in advance at
the beginning of any excavation so that cross-sectional elevations
and measurements may be taken on the undisturbed ground. The
natural ground adjacent to the structure shall not be disturbed
without permission of the Engineer.

Trenches or foundation pits for structures or structure footings shall
be excavated to the lines and grades or elevations shown on the
Plans or as staked by the Engineer. They shall be of sufficient size to
permit the placing of structures or structure footings of the full
widih and lengih shown. The elevations of the bottoms of footings,
as shown on the Plans, shall be considered as approximate only and
the Engineer may order, in writing, such changes in dimensions or
elevations of foofings as may be deemed necessary, to secure a
satisfactory foundation. 101 Boulders, logs, and other objectionable
materials encountered in excavation shall be removed.

After each excavatian is completed, the Contractor shall notify the
Engineer to that effect and no footing, bedding material or pipe
culvert shalt be placed until the Engineer has approved the depth of
excavation and the character of the foundation material.

Structures Other than Pipe Culverts

All rock or other hard foundation materials shali be cleaned of all
laose materials, and cut to a firm surface, elther level, stepped, or
serrated as directed by the Engineer. All seams or crevices shall be
cleaned and grouted. Al loose and disintegrated rocks and thin
strata shzll be removed, When the footing is to rest on material
other than rock, excavation to final grade shall not be made until just
before the footing is 1o be placed. When the foundation material is
soft or mucky or otherwise unsuitable, as determined by the
Engineer, the Contractor shall remove the unsuitable materiai and
baclfill with approved granular material. This foundation fill shall be
placed and compacted in 150 mm layers up to the foundation
elevation.

When foundation piles are used, the excavation of each pit shall be
completed before the piles are driven and any placing of foundation
fitl shall be done after the piles are driven. After the driving is
completed, all loose and displaced materials shall be removed,
leaving a smooth, solid bed to receive the footing.

iii. Pipe Culverts



C.

The width of the pipe trench shall be sufficient to permit satisfactory
jointing of the pipe and thorough tamping of the hedding material
under and around the pipe.

Where rock, hardpan, or other unyielding material is encountered, it
shall be remaved below the foundation grade for a depth of at least
300 mm or 4 mm for each 100 mm of fill over the top of pipe,
whichever is greater, but not to exceed three-quarters of the vertical
inside diameter of the pipe. The width of the excavation shall be at
least 300 mm greater than the horizontal outside diameter of the
pipe. The excavation below grade shall be backfilied with selected
fine compressible material, such as siity clay or leam, and lightly
compacted in layers not over 150 mm in uncompacted depth to
form a uniform but yielding foundation.

Where a firm foundation is not encountered at the grade
established, due to soft, spongy, or other unstable soil, such
unstable soil under the pipe and for a width of at least one diameter
on each side of the pipe shail be removed to the depth direcied by
the Engineer and replaced with approved granular foundation fill
material properly compacted to provide adeguate support for the
pipe, unless other special construction methods are called for on the
Plans. 102

The foundation surface shall provide a firm foundation of uniferm
density throughout the length of the culvert and, if directed by the
Engineer, shail be cambered in the direction parallet to the pipe
centerline.

Where pipe culverts are to be placed in trenches excavated in
embankments, the excavation of each trench shall be performed
after the embankment has beaen constructed te a plane parallel to
the proposed profile grade and to such height above the bottom of
the pipe as shown on the Plans or directed by the Engineer.

Utilization of Excavated Materials

Al\ excavated materials, so far as suitable, shall be utiized as backfill or
embankment. The surplus materials shall be disposed of in such manner as
not to abstruct the stream or otherwise impair the efficiency or appearance
of the structure. No excavated materials shall be deposited at any time so as
1o endanger the partly finished structure.

Trimming Works
The excavation shail conform fo the lines, grades, cross sections and
dimensions shown on the Plans. The Engineer shall order the removal of any
soft spots, debris or organic material exposed when excavated areas shall
have been trimmed to finished formation levels. Subgrade In earth shall be
trimmed cut to an even surface free of loose material and compact as
specified by the Engineer to the density prescribed in in the Plans.
f. Trimming and Finishing of Surfaces
Unless otherwise specified, all areas within the limits of clearing and
outside the limits of earthworks shali be graded to an even surface.
Ridges shall be trimmed and depressions shall be filled as necessary
to preduce a surface which witl drain freely and is suitable for the
operation of tractor mounted mowers. Batters in cut and fill shall be



trimmed to shapes shown on drawings. Cut and fill batters shall he
trimmed as specified in the Plans.

C. Method of Measurement
a. Structure Excavation

The volume of excavation to be paid for shall be the number of cubic meters
measured in original position of material acceptably excavated as shown on
the Plans or as directed by the Engineer, but in no case, except as noted, shall
any of the following volumes be included in the measurement for payment:

i. The volume outside of vertical planes 450 mm cutside of and parallel
to the neat lines of footings and the inside walls of pipe and pipe-
arch culverts at their widest harizontal dimensions.

ii. The volume of excavation for culvert and sections outside the
vertical plane for culverts stipulated in (1) above.

iii. The volume outside of neat fines of underdrains as shown on the
Plans, and outside the limits of foundation fill as ordered by the
Engineer.

iv. The volume included within the staked limits of the excavation,
contiguous channel changes, ditches, and the like, for which
payment is otherwise provided in the Specification.

v. Volume of water or other liquid resulting from construction
operations and which can be pumped or drained away.

vi. The volume of any excavation performed prior to the taking of
elevations and measurements of the undisturbed ground.

vii. The volume of any material rehandled, except that where the Plans
indicate or the Engineer directs the excavation after embankment
has been placed and except that when installation of pipe culverts
by the impesfect trench method specified in Subsection 1718.3.7,
imperfect Trench of Itam 1718, Pipe Culverts and Storm Drains is
required, the volume of material reexcavated as directad will be
included.

viii. The volume of excavation for foctings ordered at a depth more than
15 m below the lowest elevation for such footings shown on the
original Contract Plans, unless the Bill of Quantities contains a pay
item for excavation ordered below the elevations shown on the
Pians for individual footings.

b. Shoring, Cribbing and Related Work

Shoring, cribbing and related work whenever included as a pay item in Bill of
Quantities shall be paid for at the lump sum bid price. This wark shall include
furnishing, constructing, maintaining, and removing any and alf shoring,
cribbing, cofferdams, caissons, bracing, sheeting, water contral, and other
operations necessary for the acceptable completion of excavation included
in the work of this Subsection, to a depth of 1.5 m below the lowest
elevation shown on the Plans for each separable foundation structure,

¢. Trimming Works
Trimming shall include all activities associated with the excavaticn of any

material, the haulage of material, and trimming of batters that conform to
the lines, grades, cross sections and dimensions shown on the Plans.

D. Basis Of Payment



The accepted quantities, measured as prescribed in Section 1702.3, Method of
Measurement shall be paid for at the Contract Unit Price for each of the particular
pay itemns listed below that is included in the Bill of Quantities. The payment shali
constitute full compensation for the removal and disposal of excavated materials
including sl labor, eguipment, toals, and incidentals necessary to complete the work
prescribed in this item, axcept as follows:

A. Any excavation for footings ordered at a depth more than 1.5 m below the
lowest elevation shown on the original Contract Plans shall be paid for as
provided in the Part K of Volume | Requirements and Conditions of Contract,
uniess a pay item for excavation ordered below plan elevation appeats in the Bill
of Quantities.

B. Concrete will be measured and paid for as provided under ltem 800, Structural
Concrete. The guantity of structural concrete to be paid for shali be the final
quantity placed and accepted in the completed structure. No deduction shall be
made for the volume occupied by pipe less than 100 mm in diameter or by
reinforcing steel, anchiors, conduits, weep holes or expansion joint materials.

C. Any excavation or borrow excavation required in excess of the quantity
excavated for structures shall be measured and paid for as provided under Item
1702, Excavation.

D. Shoring, cribbing, and related work required for excavation ordered more than
1.5 m below plan eievation shall be paid for in accordance with Part K.

Payment shall he made under:
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Wil. EMBANKMENT

A. Description
This Item shall consist of the construction of embankment using suitable materials of
various composition and compacted in accordance with this Specification and in
conformity with the lines, grades and dimensians shown on the Plans or established
by the Engineer. '



B. Material Requirements

a.

Suitable Material
Embankments shall be constructed of suitable materials and materials
meeting with the following requirements;

i. Seclected Borrow — sail of such gradation that ail particles will pass a

ii.

iii,

b. Unsuita
Materia

i

ii.

fii.
v,

sieve with 75 mm square openings and not more than 15 mass
percent will pass the 0.075 mm {No. 200) sieve, as determined by
AASHTO T 11, Standard Method of Test for Materials Finer Than 75-
i (No. 200} Sieve in Mineral Aggregates by Washing. The material
shal have a plasticity index of not more than six (&) as determined
by AASHTO T 80, Standard Method of Test for Determining the
Plastic Limit and Plasticity Index of Soils and a liguid limit of not
mare than 30 as determined by AASHTO T 89, Standard Method of
Test for Determining the Liquid Limit of Soils.

Gravel fill shall consist of crushed, partially crushed, or naturally
gccurring granutar material. The abrasion loss as determined by
AASHTO T 96, Standard Method of Test for Resistance to
Degradation of Smali-Size Coarse Aggregate by Abrasion and tmpact
in the Los Angeles Machine shall not exceed 40 mass percent.

The gravel fill material grading requirements shall conform to Table
804.1.

Table 804.1 Grading Requirements

Sieve Designation Mass Percent Passing

 Starwdard, mm  Afternate US Standard Grading A
= 63.5 2 7" : 100

S8 2" 6% - 108

250 i 20 - 85

4.75 No. 4 26-44

0435 No. 40

P L N A

Rock fill matesial shall be hard, sound and durable material, free
from seams, cracks, and other defects tending to destroy its
resistance to weather. Specific gravity of rock fill materials shall be
above 2.40.

ble Material

Is that are not acceptable for use are the following:

Organic soils such as peat and muck.

Soils with liquid limit exceeding 80 and/or plasticity index exceeding
55.

Soils with a natural water content exceeding 100%.

Soils with very iow natural density, 800 kg/m3 or lower.

Materials containing detrimental quantities of organic materiais,
such as grass, roots, sewerage, and other materiais that cannot be
properly compacted as determined by the Engineer.

C. Construction Requirements

a, General




Prior to placing of embankment materials, all necessary clearing and
grubbing in that area shall have been performed in conformity with Item
800, Clearing and Grubbing.

Embankment construction shall consist of constructing embankments,
including preparation of the areas upon which they are to be placed; the
construction of dikes within or adjacent to any structures; the placing and
compacting of approved material within areas where unsuitable material has
been removed: and the placing and compacting of embankment material in
holes, pits, and other depressions within the area.

Embankments and backfills shall contain no muck, peat, sed, roots or other
deleterious matter. Rocks, broken concrete or other solid, bulky materials
shall not be placed in embankment areas where piling is to be placed or
driven.

Where shown on the Plans or directed by the Engineer, the surface of the
existing ground shall be compacted to a depth of 150 mm and to the
specified requirements of this item.

Where provided on the Plans and Bill of Quantities the top portions of the
roadbed in both cuts and embankments, as indicated, shall consist of
setected borrow for topping from excavations.

Methods of Construction

Where there is evidence of discrepancies on the actual elevations and that
shown on the Plans, a preconstruction survey referred to the datum plane
used in the approved Plan shalt be undertaken by the Contractor under the
control of the Engineer to serve as basis for the computation of the actual
volume of the embankment materials. 109

wWhen embankment is to be placed and compacted on hillsides, or when new
embankment is to be compacted against existing embankments, or when
embankment is built ¥% of the width at a time, the existing slopes that are
steaper than 3:1 when measured at right angles to the roadway shall be
continuously benched over those areas as the work is brought up in layers.
Benching will be subject to the Engineer’s approval and shall be of suificient
width to permit operation of placement and compaction equipment. Each
horizontal cut shall begin at the intersection of the original ground and the
vertical sides of the previous cuts. Material thus excavated shall be placed
and compacted along with the embankment material in accordance with the
procedure described in this Section.

Unless shown otherwise on the Plans or Special Provisions, where an
embankmant of less than 1.2 m below subgrade is to be made, all sod and
vegetable matter shall be removed from the surface upon which the
embankment is to be placed, and the cleared surfaced shall he completely
broken up by plowing, scarifying, or steeping to a minimum depth of 150
mm except as provided in Subsection 802.2.2, Conservation of Topsoil. This
area shall then be compacted as provided in Subsection 804.3.3,
Compaction. Sod not required to he removed shali be thoroughly disc
harrowed or scarified before construction of embankment. Wherever a
compacted embankment containing granular materials lies within 900 mm of
the subgrade, such old embankment shall be scarified to a depth of at least
150 mm whenever directed by the Engineer. This scarified material shall
then be compacted as provided in Subsection 804.3.3, Compaction.



When shoulder excavation is specified, the shoulders shall be excavated to
the depth and width shown on the Plans, The shoulder material shall be
removed without disturbing the adjacent existing base course material, and
all excess excavated materials shall be disposed of as provided in Subsection
802.2.3, Utilization of Excavated Materials. If necessary, the areas shall be
compacted before being backfilled.

Embankment of earth material shall be placed in horizontal layers not
exceeding 200 mm, loose measurement, and shall be compacted as specified
before the next layer is placed. However, thicker layer maybe placed if
vibratory rofler with high compacting effort is used provided that density
requirement is attained and as approved by the Engineer. Trial section to
this effect must be conducted and approved by the Engineer. Effective
spreading equipment shall he used on each lift to obtain uniform thickness
as determined in the trial section prior to compaction. As the compaction of
each layer progresses, continuous leveling and manipulating will be required
to assure uniform density. Water shall be added or removed, if necessary, in
order to obfain the required density. Removal of water shall be
accomplished through aeration by plowing, blading, disking, or other
methods satisfactory to the Engineer.

Where embankment is 1o be consiructed across fow swampy ground that
will not support the mass of trucks or other hauling equipment, the lower
part of the fill may be constructed by dumping successive loads in a
uniformly distributed layer of a thickness not greater than necessary to
support the hauling equipment while placing subsequent layers, Fill material
shall be placed 110 in a way It effectively displaces unsuitable material from
within unstable area of the proposed embankment.

When excavated material contains more than 25 mass percent of rock larger
than 150 mm in greatest diameter and cannot be placed in layers of the
thickness prescribed without crushing, pulverizing or further breaking down
the pieces resulting from excavation methods, such materials may be placed
on the embankment in layers not exceeding in thickness the approximate
average size of the larger rocks, but not greater than 600 mm.

Even though the thickness of layers is limited as provided above, the placing
of individual rocks and boulders greater than 800 mm in diameter shall be
permitted provided that when placed, they do not exceed 1,200 mm in
height and provided they are carefully distributed, with the interstices filled
with finer material to form a dense and compact mass.

Each layer shall be leveled and smoothed with suitable leveling equipment
and by distribution of spalls and finer fragments of earth. Lifts of material
containing more than 25 mass percent of rock larger than 150 mm in
greatest dimensions shall not be constructed above an elevation 300 mm
below the finished subgrade. The balance of the embankment shall be
composed of suitable material smoothed and placed in layers not exceeding
200 mm in loose thickness and compacted as specified for embankments.

Dumping and rolling areas shall be kept separate, and no lift shall be covered
by another untii compattion complies with the requirements of Subsection
804.3.3, Compaction,

Hauling and leveling equipment shall he so routed and distributed over each
layer of the fill in such a manner as to make use of compaction effort
afforded thereby and to minimize rutting and uneven compaction.



C.

Compaction

i

18

Compaction Trials

Befare commencing the formation of embankments, the Contractof
shall submit in writing to the Engineer for approval his proposals for
the compaction of each type of fill material to be used in the works.
The proposals shall inctude the relationship between the types of
compaction eguipment, the number of passes required and the
method of adjusting moisture content. The Contractor shail carry out
full scale compaction trials an areas not less than 10 m wide and 50
m long as required by the Engineer and using his proposed
proacedures or such amendments thereto as may be found necessary
to satisfy the Engineer that all the specified requirements regarding
compaction can be consistently achieved. The compaction
equipment shall be equivalent or higher than the reguired capacity
prescribed in the Cantract. Compaction trials with the main types of
fill material to be used in the works shall be completed before work
with the corresponding materials shall be allowed to commence.
When embankment dimension is jess than 10 m wide and 50 m long,
the Engineer may waive the construction of compaction trials. 111
Throughout the periods when compaction of earthwork is in
progress, the Contractor shall adhere to the compaction procadures
found from compaction trials for eacth type of material being
compacted, each type of compaction equipment employed and each
degree of compaction specified.

Earth

The Contractor shall compact the material placed in all embankment
layers and the material scarified to the designated depth helow
subgrade in cut sections, until a uniform density of not less than 95
mass percent of the maximum dry density determined by AASHTO T
99, Standard Method of Test for Moisture Density Relations of Soils
Using a 2.5 kg Rammer and a 305 mm Drop - Methad C, is attained,
at a moisture content determined by Engineer to be suitable for
such density.

The Engineer shall, during progress of the Work, make density tests
of compacted material in accordance with AASHTQO T 191, Standard
Method of Test for Density of Soil In-Place by the Sand-Cone
Method, AASHTO T 205, Soil - Field density test sets: Batloon density
apparatus or other approved field density tests, including the use of
properly calibrated nuclear testing devices, If, by such tests, the
Engineer determines that the specified density and moisture
conditions have not been attained, the Contractor shali perform
additional work as may be necessary fo attain the specified
conditions.

At lzast one group of three {3) in-situ density tests shall be carried
out for each 500 m2 of each layer of compacted fili.

Gravel Flil

Gravel fill shall be constructed below the original ground elevation.
The maximum compacted thickness of any layer shall not exceed
150 mm. All subsequent layers shall be spread and compacted in a
sintilar manner. Gravel fill shalf be in accordance with the approved



d.

e.

2.

Plan and conform to the applicable requirements of earth
embankment.

iv. Broken Concrete
Pieces of concrete not exceeding 20 cm in diameter can be mixed if
approved by the Engineer. Any exposed rebar on broken concrete
pieces shall be cut and disposed of properly.

v. Rock

Density requirements will not apply to portions of embankments
constructed of materials which cannot be tested in accardance with
approved methods. Embankment materials containing rocks shall be
deposited, spread and leveled the full width of the fill with sufficient
carth or other fine material so deposited to fill the interstices to
produce a dense compact embankment. In addition, one of the
rollers, vibrators, or compactors shall compact the embankment full
width with a minimum of three (3) complete passes for each layer of
embankment.

Protection of Embankment During Construction

During the construction, the in-placed embankments shall be maintained in
such condition that it will be well drained at all times. Side ditches or gutters
emptying from cuts to embankments or otherwise shall be so constructed as
to avoid damage to embankments by erosion.

Protection of Structure

If embankment can be deposited on one (1} side of adjoining structure, care
shall be taken that the area adjacent to the structure shall not be compacted
to the extent that it will cause damages against the structure.

When embankment is o be placed on both sides of a concrete structure,
operations shall be so conducted that the embankment is always at
approximately the same elevation on both sides of the structure unless
atherwise specified in the Plans.

Embankment shall not be placed in areas where the materials will be
submerged in water. The area shall be pumped dry and any mud or loose
material shall be removed.

Rounding and Warping Slopes

Rounding except in solid rock, the tops and bottoms of ali slopes, including
the slopes of drainage ditches, shall be rounded as indicated on the Plans. A
fayer of earth overlaying rock shall be rounded above the rack as done in
earth stopes.

Warping adjustments in slopes shall be made to avoid injury in standing
trees or marring of weathered rock, or to harmonize with existing landscape
features, and the transition to such adjusted slopes shall be gradual. At
intersections of cuts and fills, slopes shall be adjusted and warped to fiow
into each other ar into the natural ground surfaces without noticeable break,

Serrated Siopes

Cut slopes in rippable material (soft rock) having slope ratios between 0.75:1
and 2:1 shall be constructed so that the final slope line shall consist of a
series of small horizontal steps. The step rise and tread dimensions shall be
shown on the Plans. No scaling shall be performed on the stepped slopes



except for removal of large rocks which will cbviously be a safety hazard if
they fall into the ditch line or roadway.

h. Earth Berms
When called for In the Contract, permanent earth berms shall be
constructed of well graded materials with no rocks having a maximum
diameter greater than 25% the height of the berm. When local material is
not acceptable, acceptable material shall be imported, as directed by the
Engineer.

i. Compacted Berm

Compacted berm construction shall consist of moistening or drying
and placing material as necessary in locations shown on the drawings
or as established by the Engineer. Material shall contain no roots, sod,
or other deleterious materials. Contractor shal take precaution to
prevent material from escaping over the embankment slope. Shoulder
surface beneath berm will be roughened to provide a hond between
the berm and shoulder when completed. The Contractor shall compact
the material placed until at least 95 mass percent of the maximum
density is obtained as determined by AASHTO T 99, Standard Method
of Test for Moisture-Density Refations of Soils Using a 2.5 kg Rammer
and a 305 mm Drop - Method C. The cross-section of the finished
compacted berm shall reasonably conform to the typical cross-section
as shown on the Plans.

ii. Uncompact Berm

Uncompact berm construction shall consist of drying, if necessary and
placing material in locations shown on the Plans or as established by
the Engineer. Material shall contain no roots, sod or other deleterious
materials. Contractor shall take precautions to prevent material from
escaping over the embankment slope.

i. Visual Inspection

Prior to final acceptance, the inspector shall wisually inspect the entire
section of the compacted embankment. It visual inspection shows that the
course is not uniform or that the test values may nat he representative of
the entire section, additional tests may be performed and deficiencies shall
pe corrected by the Contractor. Deficiencies identified by visual inspection,
such as laminations, dimensional deficiencies, soft areas, etc. shall be
corrected before the section will be accepted. The section must be accepted
prior to the placement of the next tift.

j- Dust Control

Adequate dust control must be maintained by the Contractor at all times during
the earth-moving operations. Dust shall be controlied exclusively through the
use of water unless otherwise indicated in the Contract documents or authorized
by the Eogineer,

k., Stockpiling
The Contractor shall not place stockpiles at locations where they are subject to

erosion. The Contractor shall maintain erosion and drainage control near all
stockpiles to the satisfaction of the Engineer and shall ensure that surface



drainage does not adversely affect adjacent lands, watercourses ofr future
+ reclamation sites.

Stockpiles shall not be situated at locations or by methods that will interfere or
cause damage to any uiilities such as power lines, telephone lines, pipelines, and
underground utifities, among others.

Sites shal! be cleared to the required dimensions. Topsoil and subsoit shall be
separately excavated to the full depth or 300 mm, whichever is greater, and
stockpiled separately.

Stockpites shall not be situated within 30 m of a watercourse or permanent
structure or within 4 m of adjacent property boundary unless otherwise
permitted in writing by the property owner.

D. Method of Measurement
The quantity of embankment to be paid for shall be the volume of material
compacted in place, accepted by the Engineer and formed with material obtained
from an approved source.

The volume of embankment matetials can be calculated using cross-sectional end
area method or by the prismoidal formula method with the assistance of computer
aided design program.

Material from excavation per item 802, Excavation which is used in embankment
and accepted by the Engineer will be paid under Embankment and such payment will
be deemed to include the cost of excavating, hauting, stockpiling and all other costs
incidental to the work.

¥. Basis Of Payment
The accepted quantities, measured as prescribed in Section 1704.4, Method of
Measurement shall be paid for at the Contract Unit Price for each of the Pay 885
itams listad below that is included in the Bill of Quantities. The payment shall
continue full compensation for placing and compacting all materials including all
labor, equipment, toals, and incidentals necessary to complete the work prescribed
in this ltem.

Payment shall be made under:

‘;la:m Description | Meal;rl:i:;r;an_t
l 1704 {112 IE'::E:?;&S‘; {From roadwayistracture Cubic Meter !
T4t Embarkment (From Borrow) Cubic Meter [
" 1704 (22 Selected Borow fot topping {Case 1) Cubic Mater |
" 1704 (21h  Selected Borrda far topping {Case 1) Cubic Meter |
" 1704(3) Earth Berm | Cubic Meter |
1704 (43 IGravel Fill Cuibic Meter




VIiL, STRUCTURAL CONCRETE

A. DESCRIPTION

a.

Scope

This Item shall consist of furnishing, placing and finishing concrete in
buildings and related structures, flood control and drainage, ports, and
water supply structures in accordance with this Specification and canforming
to the lines, grades, and dimension shown an the Plans.

Classes and Uses of Concrete

Five classes of concrete are provided for in this item, namely: A, B, C, P and
Seal. Each class shall be used in that part of the structure as calied for on the
Plans.

The classes of concrete will generzlly be used as follows:

Class A — All superstructures and substructures which include the important
parts such as siabs, beams, girders, columns, arch ribs, box culverts,
abutments, retaining walls, shearwalis, pedestal and footings.

Class B — Pier shafts, pipe bedding, slab on fill, gravity walls (unreinforced or
with only a small amount of reinforcement), and other miscellaneous
concrete structures.

Class € — Thin reinforced sections, railings, precast R.C. pifes and cribbing and
for filler in steel grid floots. Class P —~ Prestressed concrete structures and

members.

Seal — Concrete deposited in water

B. Materials Reguirements

a.

Portiand Cement
Cement shall conform to the requirements of the following cited
Specifications for the type specified or permitted:

Concrete Aggregates

Concrete aggregates shall conform to ASTM C33M, Standard Specification
for Concrete Aggregates, and lightwelght concrete aggregates shall conform
to ASTM C330M, Standard Specification for Lightweight Aggregates except
that aggregates falling to meet these specifications, but which have been
shown by special test or actual service to produce concrete of adequate
strength and durability may be used under Method 2 of Subsection 900.3.2,
Methods of Determining the Proportions of Concrete, when authorized by
the Engineer in writing.

Except as permitted elsewhere in this Subsection, the maximum size of the
aggregate shall be or not larger than 1/S of the narrowest dimensions
between sides of forms of the member for which the concrete is to be used
nor larger than 3/4 of the minimum clear spacing between individual
reinforcing bars or bundies of bars or pre-tensioning strands

1. Fine Aggregates



Fine aggregates shall consist of natural and crushed sand,
stone screenings or other inert materials with similar
characteristics, or combinations thereof, having hard, strong
and durable particles. Fine aggregates from different sources
of supply shall not be mixed or stored in the same pile nor
used alternately in the same c¢lass of concrate without the
written approval of the Engineer.

It shalt not contain more than three {3) mass percent of
material passing the 0.075 mm {No. 200 sieve) by washing
nor more than one {1} mass percent each of clay lumps or
shale. The use of beach sand will not be ailowed without the
written approval of the Engineer.

If the fine aggregate is subjected to five {5) cycles of the
sodium sulfate soundness test in accordance with AASHTO T
104, Soundness of Aggregate by Use of Sodium Sulfate or
Magnesium Sulfate and ASTMV (88, Standard Test Method
for Soundness of Aggregates by Use of Sodium Sulfate or
Magnesiurmn Suifate, the weighted loss shall not exceed ten
{10} mass percent.

Fine aggregates shall be free from injurious amounts of
organic impurities. If subjected to the colorimetric test for
organic impurities and a color darker than the standard is
produced, it shall be rejected. However, when tested for the
effect of organic impurities on strength of mortar by
AASHTO T 71, Standard Method of Test for Organic
Impurities in Fine Aggregate on Strength of Mortar (ASTM
{87, Standard Test Method for tffect of Organic Impurities
in Fine Aggregate on Strength of Mortar) the fine aggregate
may be used if the relative strength at 7 and 28 days is not
fess than 95%.

The fine aggregate shall be well-graded and shall conform to
Table Below:

Grading Requirements for Fine Aggregate

Sieve Designation {mm) Mass Percent Passing
.50 . 106
4.75 35 — 180
2.36 - -
1.18 : 45 — 30
.60 . -
030 . 530
0.1% | 0—10

2. Coarse Aggregates

Coarse Aggregates shall consist of crushed stone, grave!,
biast furnace slag, or other approved inert materials of
similar characteristics, or combinations thereof, having hard,
strong, durable pieces and free frorm any adherent coatings.



It shall contain no more than one (1) mass percent of
material passing the 0.075 mm comment sieve, not more
than 0.25 mass percent of clay lumps, nor more than 3.5
mass percent of soft fragments.

If the coarse aggregate is subjected to five {5) cycles of the
sodium sulfate soundness test in accordance with AASHTO T
104, Soundness of Aggregate by Use of Sodium Sulfate or
Magnesium Sulfate and ASTM C88, Standard Test Method
for Soundness of Aggregates by Use of Sodium Sulfate or
Magniesium Sulfate, the weighted loss shall not exceed 12
mass percent.

Coarse Aggregates shall have a mass percent of wear not
exceeding 40 when tested by AASHTO T 96, Standard
Method of Test for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles
Machine (ASTM C131, Standard Test Method for Resistance
to Degradation of Smail-Size Coarse Aggregate by Abrasion
and tmpact in the Los Angeles Machine),

if the slag is used, its density shall not be less than 1,120
kg/m3,

Gradiation shall conform to next table.

Grading Requirements for Coarse Aggregate

] 4.75 | 0-5 | 0-5 | o-15*] o-10* | 0-10*
Noba: = The measucad cement contant shaif be Rothin plus £+ or mines (<) 2 mass parcent
of the design cement condord
Sieve ' Mass Percent Passing
Designation | | Class
{(mm) - ClassA | ClassB | ClassC | Class P
i Seal
63.00
50.00 ; 100 100
37.50 95 -100 - . _ 100
25.00 S 35-70 ! 100 | 95100
19.08 35 ~ 70 -~ i W - -
12.50 : - 10-30 ; 20 - 1530 51 - 25 — 60
9.50 | 10— - 4070 | 20-55 -
3, Aggregate Tesis

Samples of the fing and coarse aggregates 1o be used shall
be selected by the Engineer for tests at least 30 days before
the actual concreting operations shall begin. It shall be the
responsibiiity of the Contractor to designate the source or
sources of aggregates to give the Engineer sufficient time to
obtain the necessary samples and submit them for testing.



No aggregates shall be used unless official advice has been
received that it has satisfactorily passed all tests, at which
time written authority by the Engineer shall be given for its
use.

c. Water

Water used in mixing, cufing or other designated application shall be
reasonably clean and free of oil, salt, acid, alkali, grass or other substances
injurious to the finished product, Water which is drinkable may be used
without test. Where the source of water is shallow, the intake shall be so
enciosed as to exclude silt, mud, grass or other foreign materials.

if it contains guantities of substance that discolor it or make it smell or taste
unusual or objectionable, or cause suspicion, it shall not be used unless
service records of concrete made with it {or other information) indicated
that it is not deleterious to the quality, shail be subject to the acceptance
criteria as shown in Table 900.4 and Table 800.3 or as designated by the

Engineer.
_ Table 900.4 Acceptance Criteria for Water Supply _
L Physical Property Limit )
| Compressive strength, min, % control 8t 90
! 7 days _
;m;‘:f Setting deviation from control, from 1:00 eardier to 1:30 later

Mata: A omoarisons shall be based on fixed proporiions for cantrete or martsr arixtures. Tie
control shivkura shall be made with 309 potaie or diitog ywatar, The fost mixiure sha be
e with the miveg water thiat is beimg #valigted.

Table 900.5 Chemical Limitation for Water

Limits Test
Chemical Property (parts per mitlion, '
_ Method
_ _ ppin ), Max.
A, Chloride as CI-
1. Prestressed concrete 500 ASTMCI14
© 2. Other reinforced congrete in moist
- gpwironments or containing
aluminum embeadrients or 1000 ASTM C114
dissimilar metals or with stay-in-
place
 B.Sulfate as 50, 3000 ASTM C114
- C. Alkalies as (Na;0 + 0.658 K.O) 600 ASTM C114
D Total Solids by mass 50000 - ASTM C1603

Note: ASTid 0119 - Standard fest Methods fx Chomical Analysis of Hydrawdic Cerment
B5TM C1603 - Standand Test Metihod for Measurernent of Salis in Weter
Non-potable water will be tested in accordance with, and shall meet the
suggested requirements of ASTM C1602M, Standard Specification for Mixing
Water Used in the Production of Hydraulic Cement Concrete.

d. Metal Reinforcement
Reinforcing steel bars shail conform to the requirements of Subsection 902.2, Material

Requirements of ltem 802, Reinforcing Steel.
e. Admbitures



Air-entraining admixtures, if used, shall conform to ASTM (C260M, Standard
Specification for Air — Entraining Admixtures for Concrete. Air-entraining admixture
shall conform to the requirements of AASHTO M 154, Standard Method of Test for
Time of Setting of Hydraulic Cement Paste by Gillmore Needles. Chemical Admixtures,
if used, shall conform to the requirements of ASTM C494M, Standard Specification for
Chemical Admixtures for Concrete or AASHTC M 194, Standard Specification for
Chemical Admixtures for Concrete. Fly Ash, if specified or permitted as & mineral
admixture and not exceeding 20% partial replacement of Portland Cement in concrete
mix shall conform to the requirements of ASTM C618, Standard Specification for Coal
Fly Ash and Raw or Calcined Natura! Pozzclan for Use in Concrete. Chemical
Admixture/s maybe added to the concrete mix to produce some desired modifications
to the properties of concrete if necessary, but not as partial replacement of cement. If
specified, monofilament polypropylene synthetic fibrin fibers, which are used as
admixture to prevent the formation of temperature/shrinkage cracks and increase
impact resistance of concrete stabs shall be applied in the dosage rate recommended
by its manufacturer.

Storage of Cement and Aggregates

All cement shall be stored immediately upon delivery at the site in a weatherproof
building which will protect the cement from dampness. The fioor shall be raised from
the ground. The buildings shall be placed in locations approved by the Engineer.
Pravisions for storage shall be ample, and the shipments of cement as received shall be
separately stored in such a manner as to allow the earliest deliveries to be used first
and to provide easy access for identification and inspection of each shipment. Storage
buildings shall have capacity for storage of a sufficient quantity of cement to allow
sampling at least 12 days before the cement is to be used. For 2 storage peried of less
than 60 days, stack the bags no higher than 14 layers, and for longer periods, no higher
than seven (7) layers. As an additional precaution the oldest cement shall be used first.
Bulk cement, if used, shall be transferred to elevated air tight and weatherproof bins.
Stored cement shall meet the test requirements at any time after storage when retest
is ordered by the Engineer. At the time of use, all cement shall be free flowing and free
of lumps. The handling and storing of concrete aggregates shali be such as to prevent
segregation or the inelusion of foreign materials. The Engineer may require that
aggregates be stored on separate platforms at satisfactory locations. [n order to secure
greater uniformity of concrete mix, the Engineer may require that the coarse aggregate
be separated into two (2) or more sizes. Different sizes of aggregate shall be stored in
separate bins or in separate stockpiles sufficiently removed from each other to prevent
the material at the edges of the piles from becormning intermixed.

Curing Materials

Curing materials shall conform to the following requirements as specified;

1. Burlap cloth - AASHTO M 182, Standard Specification for Burlap Cloth Made from
Jute or Kenaf and Cotton Mats

2. Liquid membrane forming compounds - ASTW C309, Standard Specification for Liquid
Membrane-Forming Compounds for Curing Concrete

3. Sheeting (film) materials - AASHTO M 171, Standard Specification for Sheet Materials
for Curing Concrete



h. Expansion loint Materials

Expansion joint materials shall be:

1. Preformed Sponge Rubber and Cork, conforming to AASHTO M 153, Standard
Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for
Concrete Paving and Structurat Construction (ASTM D1752, Standard Specification for
Preformed Sponge Rubber Cork and Recycled 151 PVC Expansion Joint Fillers for
Cancrete Paving and Structural Construction)

2. Hot-Poured Elastic Type, conforming to ASTM D8690, Standard Specification for Joint
and Crack Sealants, Hot-Applied, for Concrete and Asphait Pavement.

3. Preformed Fillers, conforming to AASHTO M 213, Standard Specification for
Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction
(Non-extruding and Resilient Bituminous Types), ASTM D994M, Standard Specification
for Preformed Expansion Joint Filler for Concrete {Bituminous Type)

C. Construction Requirements

The notation used in these regulations is defined as follows:
f¢’ = compressive strength of concrete

a.

Concrete Quality

All Plans submitted for approval or used for any project shall clearly show the specified
strength, fc’, of concrete of the specified age for which each part of the structure was
designed,

Concrete that will be exposed to sulfate containing or other chemically aggressive
solutions shall be proportioned in accordance with “Recommended Practice for
Setecting Proportions for Concrete {ACI 613)” and Recommended Practice for Selecting
Proportions for Structural Lightweight Concrete (ACI 613A).”

Methods of Determining the Propertions of Concrete

The determination of the proportions of cement, aggregate, and water to attain the
required strengths shall be made by one of the following methods:

Method 1. Without preliminary test

Where preliminary test data on the materials to be used in the concrete have not been
obtained, the water-cement ratio for a given strength of concrete shail not exceed the
vajues shown in Table 900.6. When strengths in excess of 27.58 MPa are required or
when lightweight aggregates or admixiures {other than those exclusively for the
purpose of air entraining) are used, the required water-cement ratio shall be
determined in accordance with Method 2.

Method 2. For combination of materials previously evaluated or to be established by
trial mixtures.

Water-cement ratios for strengths greater than that shown in Table 800.6 may be used
provided that the relationship between stremgth and water-cement ratio for the
materials to be used has been previously established by reliable 152 test data and the
resulting concrete satisfies the requirements of concrete quality. Where previous data
are not available. Concrete trial mixtures having proportions and consistency suitable



for the work shall be made using at least three (3) different water cement ratios (or
cement content In the case of lightweight aggregates} which wilt produce a range of
strengths encompassing those required for the work. For each water-cement ratio (or
cement content) at least three {3} specimens for each age to be tested shall be made,
cured and tested for strength in accordance with ASTM C39M, Standard Test Method
for Compressive Strength of Cylindrical Concrete Specimen and ASTM C192, Standard
Practice for Making & Curing Concrete Test Specimens in the Laboratory. The strength
test shall be made at 7, 14 and 28 days at which the concrete is to receive load, as
indicated on the Plans. A graph shall be established showing the relationship between
water-cement ratio {or cement content} and comgpressive strength. The maximum
permissible water-cement ratio for the concrete 1o be used in the structure shail be
that shown by the curve to produce an average strength to satisfy the requirements of
the strength test of concrete. Where different materials are to be used for different
portions of the work, each combination shall be evaluated separately.

Table 900.6 Maximum Permissible Water-Cement Ratios
for Concrete {Method No. 1)
Maximom Permissible water-cement ratio

Specified g Non-air-antrainacd - Air-entrained concrete
i R S .
g Absolute  Liters per | Absolute

28 days, MPa Liters per

40 kg bag ; ratioby  40kg bag | ratio by

of cemant | weight @ of cament | weight
17.24 ™77 bedz - 2 0.554
070 | 2341 0.576 18.66 B.465
2413 | 2044 | U510 . 1589 0.399
2758 17.77 0.443 1422 | 0354

Concrete Propertions and Consistency

The proportions of aggregates to cement for any concrete shall be such as to produce a
mixture which will work readily into the corners and angles of the form and around
reinforcement with the method of placing employed on the work, but without
permitting the materials to segregate or excess free water to collect on the surface.
The methods of measuring concrete materials shall be such that the proportions can be
accurately controlied and easily checked at any time during the work.

Sampling and Testing of Structural Concrete

As work progresses, at least ane {1) sample consisting of three (3) concrete cylinder
test specimens, 150 mm x 300 mm, shall be taken from each 75 m3 of each class of
concrete or fraction thereof placed each day. Samples from which compression test
specimens are molded shall be secured in accordance with ASTM C172M, Standard
Practice for Sampling Freshly Mixed Concrete. Specimens made to check the adequacy
of the proportions for strength of concrete or as a basis for acceptance of concrete
shall be made and faboratory-cured in accordance with ASTM C31M, Standard Practice
for Making and Curing Concrete Test Specimen in the Field. Additional test specimens
cured entirely under field conditions may ke required by the Engineer to check the
adequacy of curlng and protection of the concrete. Strength tests shail be made in
accordance with ASTM C39M, Standard Test Method for Compressive Strength of
Cylindrical Concrete Specimen. Compliance with the reguirements of this Subsection
shall be determined in accordance with the following standard methods of AASHTO:



“Sampling of  fresh

- concrete

ARSHTO R 80, Standard Practice for
Sampling Freshly Mixed Corcrete

: Weight per cubic meter
‘and air content (gravi-
- mefric) of concrete

AASHTO T 121M, Standard Methoed of Test
for Density (Unit Weight), Yield, and Air
Content {(Gravimetric) of Conerete

Slump  of
Cement Concrete

Portland

AASHTO T 119M, Standard Method of Test
for Stump of Hydraulic Gement Conarete

Tests for strength shall be made In accordance with the following:

 Making and curing of
compressive

concrete _
specimen in the field

AASHTO T 23, Standard Method of Tesk for
Making and Curing Concrete  Test
Specimens in the Field (ASTM (31, Standard
Practice for Making and Curing Concrete
Test Specimens in the Field}

mroided
Cylinders

Compressive strength of
concrete

AASHTO T 22, Standard Method of Test for
Compressive  Strength  of  Cylindrical
Concrete Specimens [ASTM C39M, Standard
Test Method for Compressive Strength of
Cvlindrical Concrete Specimens)

Proportioning and Strength of Structural Concrete

The concrete materials shall be proportioned in accordance with the requirements for
each class of concrete as specified in Table 900.7, using the gbsolute volume method as
outlined in the American Concrete Institute (ACt) Standard 211.1, Recommended
Practice for Selecting Proportions for Normal and Heavyweight Concrete. Other
methods of proportioning may be employed in the mix design with prior approval of
the Engineer. A change in the source of materials during the progress of work shall
hecessitate a new mix desigh. 154 The strength requirements for each dass of concrete

shall be as specified in Table 900.7.
Table 900.7 Composition amd Strength of Concrete for Uise in

Structuras . .
. . . Minimum
E . D'Q“md;Cmnpmsivej
, Minimum; Maximum Consistency)| Seof o - . of
Cement | Water/ Rangein Coarse 150“31‘121 x ;
_ | Comtent| Cemant  Slump | Aggregate
Classof | T s |  Ratie 300 mm
Concrate: Concrete
aokg/ | | Square -.Sp;ceﬁm:at"
{bag**}| (kg/kg) . {mm) | Opening ™, -
' Std, mm . 25 days,
: ' MN/
. 364 : _ 37.50 -
A (5.1 bags) 0.53 50 ~ 100 75 20.7
320 —_— . 50,00 -
B | (8 bags) 0.58 50 ~ 100 475 16.5
| 380 _ 1250 - . _
(9.5 bags) 0.55 50— 160 475 20.7
. 440 | 1900~
p {11 bags} 0.49 100 max, 4.75 37.7
380 | ) 25.00 - ,
Seal (5.5 bags) 0.58 100 - 200 475 20.7

Nota: * The measuesd cement comtant shall be within plus or qiinus 2 mass percent of the
design camait conient,
¥ gased on 0 karbag




f. Consistency

Concrete shall have a consistency such that it will be workable in the required position
and will flow around the reinforcing steel but individual particles of the coarse
aggregates, when isolated, shall show a coating of mortar containing its proportionate
amount of sand. The consistency of concrete shall be gauged by the ability of the
equipment to properly place it and not by the difficulty in mixing and transporting
concrete mix. The quantity of mixing water, which shall be determined by the Engineer
and shafl not be varied without his consent. Concrete as dry as it is practicai to place
with the equipment specified shall be used.

g Strength Test of Concrete

As basis of acceptance, strength test shail generally be made with the frequency of not
less than one (1} test {three {3) specimens] for each 75 m3 . Each test shall be made
from a separate batch. One each day concrete is delivered, at least one (1) strength
test shall be made for each class of concrete. The age for strength tests shall be 28 days
or, when specified in the Plan, the earlier age at which the concrete is to receive its full
load or maximum stress. 155 Additionat test may be made at earlier ages to obtain
advance information on the adequacy of strength development where age-strength
relationships have been established for the materials and proportions used. For
structures designed in accordance with the ultimate strength design method, and for
prestressed structures the average of any three (3} consecutive strength test of the
laboratory cured specimens representing each class of concrete shall be equal to or
greater than the specified compressive strength, fc’ and not more than 10% of the
strength tests shall have values less than the specified strength. When the fa boratory-
cured specimens failed to conform to the requirements for strength, the Engineer shall
have the right to order changes in the concrete sufficient to reguirements. If the cured
specimen had attained the intended minimum strength requirement, the removal of
forms and falseworks may take place and shall conform to the requirements of Item
903, Formworks and Falseworks. When in the opinion of the Engineer, the strengths of
the jobcured specimens may not likely be achieved, the Contractor may be required to
improve the procedures for protecting and curing the concrete spacimen, or when test
of field-cured cylinders indicate deficiencies in protection and curing, the Engineer may
require test in accordance with ASTM C42M, Standard Test Method for Obtaining and
Testing Drilled Cores and Sawed Beams of Concrete or order load tests as outlined in
the load tests of structures for that partion of the structure where the questionabie
concrete has been placed.

h. Batching
Measuring and batching of materials shall be done at a batching plant.

1. Portland Cement

Either sacked or bulk cement may be used. No fraction of a sack of cement shall be
used in a batch of concrete unless the cement is weighed. All bulk cement shall be
weighed on an approved weighing device. The bulk cement weighing hopper shall be
properly sealed and vented to preclude dusting operation. The discharge chute shall
not be suspended from the weighing hopper and shall be so arranged that cement will
neither be lodged in #t nor leak from it.

Accuracy of batching shall be within plus (+) or minus {-) one (1) mass percent.



2. Water

Water may be measured either by volume or by weight. The accuracy of measuring the
water shall be within a range of error of not more than 1%.

3. Aggregates Stockpiling of aggregates shall be in accordance with Subsection 900.2.6,
Storage of Cement and Aggregate. All aggregates whether produced or handled by
hydraulic methods or washed, shall be stockpiled or binned for 156 draining for at least
12 hours prior to batching. Shipment reguiring more than 12 heours will be accepted as
adequate hinning only if the car bodies parmit free drainage. If the aggregates contain
high or non-uniform moisture content, storage or stockpite period in excess of 12 hours
may be required by the Engineer.

Batching shall be conducted as to result in a two (2) mass percent maximum tolerance
for the required materials,
4. Bins and Scales

The batching plant shall include separate bins for bullk cement, fine aggregate and for
each size of coarse aggregate, a weighing hopper, and scales capable of determining
accurately the mass of each component of the batch,

Scales shall be accurate to 0.5% throughout the range used.
5. Batching

When batches are hauled to the mixer, bulk cement shall be transported either in
waterproof compartments or between the fine and coarse aggregate. When cement is
placed in contact with maist aggregates, batches will be rejected unless mixed within
one and 1.5 h of such contact. Sacked cement may be transported on top of the
aggregates,

Batches shall be delivered to the mixer separate and intact. Each batch shall be
dumped cleanly into the mixer without loss, and, when more than one {1) batch is
carried on the truck, without spilling of material from one (1) batch compartment inte
another,

6. Admixtures

The Contractor shall follow an approved procedure for adding the specified amount of
admixture to each batch and will be responsible for its uniform operation during the
progress of the work. He shall provide separate scales for the admixtures which are to
be proporticned by weight, and accurate mesures for those to be proportioned by
volume, Admixtures shall be measured into the mixer with an accuracy of plus or minus
3%.

The use of Calcium Chloride {CaCl2) as an admixture will net be permitted.

Mixing and Delivery

Cancrete may be mixed at the construction site, at a central point or by a combination
of central point and truck mixing or by a combination of central point mixing and truck
agitating. Mixing and delivery of concrete shall be in accordance with the appropriate
requirements of AASHTO M 157, Standard Specification for Ready-Mixed Concrete
except as modified in the following paragraphs of this Subsection, for truck mixing or a
combination of central point and truck mixing or truck agitating. Delivery of concrete



shall be regulated so that placing is at a continuous rate unless delayed by the placing
157 operations. The intervals between deliveries of batches shall not be so great as to
allow the concrete in place to harden partially, and in no case, shall such an interval
gxceed 30 min.

Volumetric measurement shall be used only if by weight batching plant is located more
than 1 h travel from the project site,

Concrete mixing, by chute is aliowed provided that a weighing scales for determining
the hatch weight will be used.

For batch mixing at the construction site or at a central point, a batch mixer of an
approved type shall be used. Mixer having a rated capacity of less than a one-hag batch
shall not be used. The volume of concrete mixed per batch shall not exceed the mixer’s
nominal capacity as shown on the manufacturer’s standard rating plate on the mixer
except that an overload up to 10% above the mixer's nominal capacity may be
permitted, provided concrete test data for strength, segregation, and uniform
cansistency are satisfactory and provided no spiflage of concrete takes place. The batch
shall be s¢ charge into the drum that a portion of the water shall enter in advance of
the cement and aggregates. The flow of water shall be uniform and all water shali be in
the drum by the end of the first 15 s of the mixing period. Mixing time shall be
measured from the time all materials, except water, are in the drum. Mixing time shall
not be less than 60 s for mixers having a capacity of 1.5 m3 or less. For mixers having a
capacity greater than 1.5 m3 , the mixing time shall not be tess than 90 s. If timing
starts, the instant skip reaches its maximum raised position, 4 s shall be added to the
specified mixing time. Mixing time ends when the discharge chute opens.

The mixer shall be operated at the drum speed as shown on the manufacturer’s name
plate on the mixer. Any concrete mixed less than the specified time shall be discarded
and disposed of by the Contractor at his own expense.

The timing device on stationary mixers shall be eguipped with a bell or other suitabie
warning device adjusted to give a clearly audible signal each time the lock is released.
in case of failure of the timing device, the Contractor will be permitted to continue
operations white it is being repaired, provided he furnishes an approved timepiece
equipped with minute and second hands. If the timing device is not placed in good
working order within 24 h, further use of the mixer will be prohibited until repairs are
made.

Retempering concrete will not be permitted. Admixtures for increasing the workability,
for retarding the set, or for accelerating the set or improving the pumping
characteristics of the concrete will be permitted only when specifically provided for in
the Contract, or authorized in writing by the Engineer.

Mixing Cancrete:

General Al concrete batching plant prior to use shall be accredited by the DPWH-
Bureau of Research and Standards.

1. Mixing Concrete at Site

Concrete mixers may be of the revolving drum or the revolving blade type and the
mixing drum or blades shall he operated uniformly at the mixing speed recommended
by the manufacturer. The pick-up and throw-over biades of mixers shall be restored or
replaced when any part or section is worn 20 mm or more below the original height of



the manufacturer’s design. Mixers and agitators which have an accumulation of hard
concrete or mortar shall not be used.

When bulk cement is used and volume of the batch is 8.5 m3 or more, the scale and
weigh hopper for Portland cement shall be separated and distinct from the aggregate
hopper or hoppers. The discharge mechanism of the bulk cement weigh hopper shali
be interlocked against opening before the full amount of cement is in the hopper, The
discharging mechanism shall also be interlocked against opening when the amount of
cement in the hopper is underweight by more than one (1) mass percent or overweight
by more than three (3) mass percent of the amount specified.

When the aggregate contains more water than the quantity necessary to produce a
saturated surface dry condition, representative samples shall be taken and the
moisture content determinad for each kind of aggregate,

The batch shall be so charged into the mixer that some water will enter in advance of
cement and aggregate. All water shall be in the drum by the end of the first quarter of
the specified mixing time.

Cement shall be batched and charged into the mixer so that it will not result in loss of
cement due to the effect of wind, or in accumulation of cement on surface of
conveyors or hoppers, or in other conditions which reduce or vary the required
quantity of cement in the concrete mixture.

The entire content of a batch mixer shall be removed from the drum before materials
for a succeeding batch are placed therein. The materials composing a batch except
water shall be deposited simultanegusly into the mixer.

All concrete shall be mixed for a period of not less than 90 s after all materials,
including water, are In the mixer. During the period of mixing, the mixer shall operate
at the speed for which it has been designed.

Mixers shall be operated with an automatic timing device that can be locked by the
Engineer, The time device and discharge mechanics shall be so interlacked that during
nermal operation no part of the batch will be charged until the specified mixing time
has elapsed.

The flrst batch of concrete materials placed in the mixer shall contain a sufficient
excess of cement, sand, and water to coat inside of the drum without reducing the
required mortar content of the mix. When mixing is to cease for a period of 1 hour or
more, the mixer shall be thoroughly cleaned.

2. Mixing Concrete at Central Plant

Mixing at central ptant shall conform to the requirements for mixing concrete at site.

3. Mixing Concrete in Truck

Truck mixers, uniess otherwise autharized by the Engineer, shall be of the revolving
drum type, water-tight, and so constructed that the concrete can be mixed to insure a
uniform distribution of materials throughout the mass. All solid materials for the
concrete shall be accurately measured and charged into the drum at the proportioning
plant. Except as subsequently provided, the truck mixer shall be equipped with a device
by which the guantity of water added can be readily verified. The mixing water may be
added directly to the batch, in which case a tank is not required. Truck mixers may be



required to be provided with a means of which the mixing time can be readily verified
by the Enginger.

The maximum size of batch in truck mixers shall not exceed the minimum ratad
capacity of the mixer as stated by the manufacturer and stamped in metal on the mixer.
Truck mixing, shall, unfess otherwise directed be continued for not less than 100
revolutions after all ingredients, Including water, are in the drum. The mixing speed
shall not be less than 4 rpm, nor more than 6 rpm.

Mixing shall begin within 30 min after the cement has been added either to the water
or aggregate, but when cement is charged into 2 mixer drum containing water or
surface wet aggregate and when the temperature is above 32 oC, this limit shall be
reduced to 15 min. The [imitation in time between the introduction of the cement to
the aggregate and the beginning of the mixing may be waived when, in the judgement
of the Engineer, the aggregate s sufficiently free from moisture, so that there will be no
harmful effects on the cement.

When a truck mixer is used for transportation, the mixing time specified herein at a
stationary mixer may he reduced to 30 s and the mixing completed in a truck mixer. The
mixing time in the truck mixer shall be as specified for truck mixing.

4, Transporting and Delivery of Mixed Concrete

Mixed concrete may only be transported to the delivery point in truck agitators or truck
mixers operating at the speed designated by the manufacturers of the equipment as
agitating speed, or in non-agitaiing hauling equipment, provided the consistency and
woriahility of the mixed concrete upon discharge at the delivery point is suitable point
for adequate placement and consolidation in place.

Truck agitators shall be loaded not to exceed the manufacturer’s guaranteed capacity.
They shall maintain the mixed concrete in a thoroughly mixed and uniform mass during
hauling. 160 No additional mixing water shall be incorparated into the concrete during
hauling or after arrivat at the delivery point,

The rate of discharge of mixed concrete from truck mixers or agitators shall be
controlled by the speed of rotation of the drum in the discharge direction with the
discharge gate fully apen.

When a truck mixer or agitator is usad for transporting concrete to the delivery point,
discharge shall be completed within 1 h, or before 250 revelutions of the drum or
blades, whichaver comes first, after the introduction of the cement to the aggregates.
Under conditions contributing to quick stiffening of the concrete or when the
temperature of the concrete is 30°C, or above, a time less than 1 h will be reguired.

The maximum temperature of concrete produced with heated aggregates, heated
water, or both, shall at no time during its production ar transportation exceed 32°C.

The Contractor shall have sufficient plant capacity and transportation apparatus to
insure continuous delivery at the rate required. The rate of delivery of concrete during
concreting operations shall be such as to provide for the proper handling, placing and
finishing of the concrete. The rate shall be such that the interval between batches shall
rnot exceed 20 min. The methods of delivering and handling the concrete shall be such
as that will facilitate placing of the minimum handling.



Handling and Placing Concrete: General

Concrete shall not be placed until forms and reinforcing steel have been checked and
approved by the Engineer.

If lean concrete is required in the Plan or as directed by the Engineer prior to placing of
reinforcing steel bar, the lean concrete should have a minimum compressive strength
of 13.8 MPa.

In preparation for the placing of concrete, all sawdust, chips and other consiruction
debris and extrangous matter shall be removed from inside the formwerk. Struts, stays
and braces, serving temporarily to hold the forms in correct shape and alignment,
pending the placing of concrete at thelr locations, shall be removed when the concrete
placing has reached an elevation rendering their service unnecessary. These temporary
members shail be entirely removed from the forms and not buried in the concrete.

No concrete shall be used which does not reach its final position in the forms within the
time stipulated under “Time of Hauling and Placing Mixed Concrete”,

Concrete shall be placed so as to avoid segregation of the materials and the
displacement of the reinforcement. The use of long troughs, chutes, and pipes for
conveying concrete to the forms shall be permitted only on written authorization of the
Engineer. The Engineer shall reject the use of the equipment for concrete
transportation that will allow segregation, loss of fine 161 materials, or in any other
way will have a deteriorating effect an the concrete guality.

Open troughs and chutes shall be of metal lined; where steep slopes are reguired, the
chutes shall be equipped with baffles or be in short {engths that reverse the direction
of movement 1o avoid segregation.

All chutes, troughs and pipes shall be kept clean and free from coatings of hardened
concrete by thoroughly flushing with water after each run. Water used for flushing shall
be discharged clear of the structure,

When placing operations would invelve dropping the concrete more than 1.5 m,
concrete shall be conveyed through sheet metal or approved pipes. As far as
practicable, the pipes shall be kept full of concrete during placing and their lower end
shall be kept buried in the newly placed concrete. After initial set of the concrete, the
forms shall not be jarred and no strain shall be placed on the ends of projecting
reinforcement bars.

The concrete shall be placed as nearly as possible to its final position and the use of
vibrators for moving of the mass of fresh concrete shall not be permitied.

1. Placing Concrete by Pheumatic Means

The equipment shail be so arranged that vibration will not damage freshly
piaced concrete. The capacity of equipment shall be 0,30 to 1.00 m3 . Where
concrete is conveyed and placed by pneumatic means, the equipment shail be
suitable in kind and adequate in capacity for the work. The machine shall be
located as close as practicable to the work, The discharge lines shall be
horizontal or inclined upwards from the machine. The discharge end of the line
shall not be more than 3 m from the point of deposit. At the conclusion of
placing the concrete, the entire equipment shall be thoroughly cleaned.

2. Placing of Concrete by Pumping



The equipment shall be so arranged that vibration will not damage freshly
placed concrete, The discharge capacity of the equipment shall be 1.5 to 10.0
m3/h. The minimum pressure capacity of the equipment shall be 0.60 MPa,

Where concrete is conveyed and placed by mechanically applied pressure the
equipment shall be suitable in kind and adequate in capacity for the work. The
operation of the pump shall be such that a continucus stream of concrete
without air pockets is produced. Whan pumping is completed, the concrete
remaining in the pipeling, if it is to be used, shall be ejected in such a manner
that there wili be no contamination of the concrete or separation of the
ingredients. After this operation, the entire eguipment shall be thoroughly
tleaned.

3. Placing Concrete in Water

Concrete deposited in water shall be Class Seal concrete with a minimum
cement content of 380 kg/m3 of concrete. The slump of the concrete shall be
maintained between 4 and 8 cm, whichever is called for in the Bili of
Quantities. To prevent segregation, concrete shall be carefully placed in a
compact mass, in its final position, by means of a tremie, 3 hottom-dump
bucket, or other approved means, and shall not be disturbed after being
placed.

A tremie shall consist of a tube having a diameter of notf less than 250 mm
constructed in sections having flanged couplings fitted with gaskets with a
hopper at the top. The tremie shall be supported so as to permit free
movement of the discharge and over the entire top surface of the work and so
as to permit rapid lowering when necessary to retard or stop the flow of
concrete. The discharge end shall be closed at the start of work so as to
prevent water entering the tube and shall be completely submerged in
concrete at all times. The tremie tube shall be kept full to the bottom ot the
hopper. When a batch is dumped into the hopper, the flow of concrete shall be
induced by lightly raising the discharge end, but always keeping it in the placed
concrete. The flow shall be continuous until the work is completed.

When the concrete is placed with a bottam-dump bucket, the top of the bucket
shall be open. The bottom doors shall open freely downward and oQutward
when tripped. The buckets shall be completely filled and slowly lowered to
avoid backwash. It shall not be dumped until it rests on the surface upon which
the concrete is to be deposited and when discharged shall be withdrawn slowly
until well above the concrete.

Consolidation of Concrete

The consolidation method should be compatible with the concrete mixture, placing
conditions, and degree of air removal desired. When concrete comes down the chute
and flows inte forms it carries entrapped air. The entrapped air shail be removed to
prevent voids in concrete, Poorly consclidated concrete will be weak, perous and
poorly bonded to the reinforcement.

Poured concrete shall be immediately and thoroughly consclidated. The concrete in
walls, beams, columns and the like shall be placed in horizontal layers not more than 30
cm thick except as hereinafter provided. When less than a complete layer is piaced in
one aperation, it shall be terminated in a vertical bulkhead. Each tayer shalt be placed



and consolidated before the preceding layer has taken Initial set to prevent injury to
the green concrete and avoid surfaces of separation between the layers. Each layer
shall be consolidated so as to avoid the formation of a construction joint with a
preceding layer,

The consolidation shall be done by mechanical vibration. The concrete shall be vibrated
internally unless special authorization of cther methods is given or is provided herein.
The intensity of vibration shall be such as to visibly affect a mass of concrete with a 3
cm slump over a radius of at least 50 cm. A sufficient number of vibrator shall be
provided to properly consolidate each batch immediately after it is placed in the forms.
Vibrators shall be manipulated so 163 as to thoroughly wark the concrete around the
reinforcement and embedded fixtures and into the corners and angles of the forms and
shall be applied at the point of placing and in the area of freely placed concrete. The
vibrators shall be inserted into and withdrawn from the concrete slowly. The diameter
of the steel tube calted poker depends on the spacing hetween the reinforcing bars in
the form-work. In no case shall the vibrator be operated longer than 15 s in any one
location. The vibration shal! be of sufficient duration and intensity to consolidate the
concrete thoroughly but shall not be continued so as to cause segregation and at any
one point to the extent that localized areas of grout are formed. Application of
vibrators shall be at points uniformly spaced, and not farther apart than twice the
radius over which the vibration is visibly effective. Vibration shall not be applied
directly or thru the reinforcement to sections or layers of concrete that have hardened
to the degree that the concrete ceases to be plastic under vibration. it shall not be used
to make concrete flow in the forms over distances so great as to cause segregation, and
vibrators shall not be used to transport concrete in the forms of troughs or chutes.

Concrete Surface Finishing: General
1. Float Finish

Surface shall be consolidated with power-driven fioats or by hand floating. Surfaces
shall be left uniform, smooth and granular texture.

Float finish shafl be applied to the surfaces indicated, to surfaces to receive trowel
finish, and to floor and slab surfaces to be covered with fluid-applied or sheet
waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

2. Trowel Finish

After applying float finish, trowel shall be applied first then concrete shall be
consolidated by hand or power —driven trowel. Continue troweling passes and
restraigthen until surface is free of trowel marks and uniform in texture and
appearance. Grind smooth any surface defects that would telegraph through applied
coating or flocr coverings.

3. Concrete Rubbed Finish

After removal of forms, the rubbing of concrete shall be started as soon as its condition
will permit. Allow the concrete to cure hefore the final rubbing with a fine
carberundum stone and water. The concrete shall be kept damp while rubbing. This
rubbing shali be continued unti! the entire surface is of smooth texture and uniform
color.

After the final rubbing is completed and the surface has dried, it should be rubbed with
burlap to remove loose powder and shall be left free from all unsound patches, paste,



powder and objectionabte marks. Surface coating of cementitious material which a.
thickness to the original surface is not acceptable.

. Curing Concrete

1. All newly placed concrete shall be cured in accordance with this Specification, untess
otherwise directed by the Engineer. The curing method shall be one or more of the
following:

i

Water Method

The concrete shall be kept continuously wet by the application of water for a
minimum  period of 7 days Jfter the concrete has been placed.

The entire surface of the concrete shall be kept damp by applying water with an
atomizing nozzle. Cotton mats, rugs, carpets, or earth or sand blankets may be
used to retain the molsture. At the expiration of the curing period the concrete
surface shall be cleared of the curing medium.

Curing Compound

surfaces exposed to the air may he cured by the application of an impervious
membrane if approved by the Engineer.

The membrane forming compound used shall be practically colorless liquid. The
use of any membrane-forming compound that will alter the natural color of the
concrete or impart a slippery surface to any wearing surface shall be prohibited.
The compound shall be applied with a pressure spray th such a manner as w0
cover the entire concrete surface with a uniform flm and shall be of such
character that it will harden within 30 min after application. The amount of
compound applied shall be ample to seal the surface of the concrete
thoroughly. power-operated spraying equipment shall be equipped with an
aperational pressure gauge and means of controiling the pressure.

The curing compound shall be applied to the concrete following the surface
finishing operation immediately after the moisture sheen begins to disappear
from the surface, but before any drying shrinkage or craze cracks begin o
appear. In the event of any delay, in the application of the curing compound,
which results in any drying or cracking of the surface, application of water with
an atomizing nozzle as specified under “Water Method”, shall be started
immediately and shall be continued until the application of the compound is
resumed or started, however, the compound shail not be applied over any
resulting free-standing water. should the film of compound he damaged from
any cause before the expiration of 7 days sfrer the concrete is placed in the
case of structures, the gamaged portion shall be repaired immediately with
additional compound.

Curing compound shall not be diluted or altered in any manner after
manufacture. At the thme of use, the compound shall be in a thoroughly mixed
condition. i the compound has not heen used within 120 days after the date of
manufacture, the Engineer may require additional testing before the use 1o
determine compliance 1o requirements. 160 An anti-setting agent or 2
combination of anti-setting agents shall be incorporated in the curing
compound to prevent caking.



iji.

The curing compound shall be packaged in clean harrels or steel containers v

shall be supplied from a suitable storage tank focatéd on the site. Storage tank
shall have a permanent system designed to completely redisperse any settled
material without introducing air or any other foreign substance. Containers
shall be well-sealed with ring seals and fug type crimp lids. The linings of the
containers shall be of & character that wili resist the solvent of the curing
compound. Each container shall be labeled with a manufacturer’s name,
specification number, batch number, capacity and date of manufacture, and
shali have label warning concerning flammability. The labe! shall also warn that
the curing compound shall be well-stirred before use. When the curing
compound is shipped in tanks of tank trunks, a shipping invoice and Material
Safety Data Sheet {MSDS) shall accompany each lcad. The invoice and MSD3

shall contain the same information as that required herein for container labels.

Curing compound may be sampled by the Engineer at the source of supply
and/or on the site.

Waterproof Membrane Method

The exposed finished surfaces of concrete shall he sprayed with water, using a
nozzle that so atomizes the flow that a mist and not a spray is formed until the
concrete has set, after which a curing membrane of waterproof paper of plastic
sheeting shail be placed. The curing membrane shall remain in place for a
period of not less than 72 h.

Waterproof paper and plastic sheeting shall confarm to the specification of
AASHTO M 171, Standard Specification for sheet Materials for Curing Concrete.

The waterproof paper or plastic sheeting shall be formed into sheets of such
width as to cover completely the entire concrete surface.

All joints in the sheets shall be securely fastened together in such a manner as
10 provide a waterproof joint. The joint seams shall have a minimum lap of 100
ram,

The sheets shall he securely weighed down by placing 3 hank of earth materials
on the edges of the sheets of by other means satisfactory to the Engineer.

should any portion of the sheets be broken or damaged within 72 hours after
peing placed, the braken or damaged portions chall be immediately repaired
with new sheets properly fastened in piace.

Sections of membrane which have lost their waterproof qualities or have been
damaged to such an extent as to render them unfit for curing the concrete shall
not be used.

Forms-in-Place Method

Formed surfaces of concrele may be cured by rataining the form-in-place. The
forms shall remain in place for a minimum period of 7 days after the concrete
has been placed, except that far members over 50 cm in east dimensians, the
forms shall remain in place for a minimum period of 5 days. wooden forms
shall be kept wet by watering during the curing period.



V.

Steam Curing Method
Steam curing for pre-cast members shall conform to the following provisions:

(a) After placement of the cancrete, members shali be held for a minimum 4 h
pre-steaming period.

(b) To prevent moisture loss on exposed surfaces during the pre-steaming
period, members shall be covered immediately after casting or the exposed
surface shall be kept wet by fog spray or wet blankets.

(c) Enclosures for steam curing shall allow free circulation of steam about the
member and shall be constructed to contain the live steam with a minimum
moisture loss. The use of tarpaulins or similar flexible covers will be
permitted, provided they are kept in good condition and secured in such a
manner to prevent the loss of steam and moisture.

(d) Steam at jets shall be low pressure and in a saturated condition. Steam jets
shall not impinge directly on the concrete, test cylinders, or forms. During
application of the steam, the temperature rise within the enclosure shall
not exceed 200C per hour. The curing temperature throughout the
enciosure shall not exceed 65 C and shall be maintainad at a constant level
for a sufficient time necessary to develop the required compressive
strength. Control cylinders shall be covered to prevent moisture loss and
shall be placed in a location where temperature of the enclosure will be the
same as that of the concrete.

() Temperature recording devices that will provide an accurate continuous
permanent record of the curing temperature shall be provided. A minimum
of one {1) temperature recording device per 50 m of continuous bed length
witl be required for checking temperature.

(H Curing of pre-cast concrete will be considered completed after the
termination of the steam curing cycie.

2. The application far curing methad shall be one or more of the following:

i.

il

Curing Cast-In-Situ Concrete

All newly placed concrete for cast-in-situ structures, shall either be cured by
the water method, the forms-in-place method, or as permitted herein, by the
167 curing compound method, all in accordance with the requirements of
Subsection 900.3.13, Curing Concrete.

The curing compound methed may be used on concrete surfaces which are to

be buried under ground and surfaces where cnly Ordinary Surface Finish is to
be applied and on which a uniform color is not required, and which will not be
visible from public view.

When deemed necessary by the Engineer during periods of hot weather, water
shall be applied to concrete surface being cured by the curing compound
method or by the forms-in-place method until the Engineer determine that a
cooling effect is no longer required.

Curing Pre-Cast Cancrete (except piles)



Pre-cast concrete members shall be cured for not Jess than 7 days by the water
method, Subsection 900.3.13 (1), Water Method or by steam curing,
Subsection 900.3.13 {5), Steam Curing Method. 3. Curing Pre-cast Concrete
Piles All newly placed concrete for pre-cast concrete piles, conventionally
reinforced or prestressed shall be cured by the “Water Method” as described in
Subsection 900.3.11, Curing Concrete, except that the concrete shall be kept
under moisture for at least 14 days. At the option of the Contractor, steam
curing may be used in which case the steam curing provisions of Subsection
900.3.13(5), Steam Curing Method shal} apply except that the concrete shall be
kept wet for at least 7 days including the holding and steaming period.

iti. Curing Pre-cast Concrete Piles

All newly placed conerete for pre-cast concrete piles, conventionally reinforced
or prestressed shall be cured by the “Water Method” as described in
Subsection 900.3.11, Curing Concrete, except that the concrete shall be kept
under moisture for at least 14 days. At the option of the Contractor, steamn
curing may be used in which case the steam curing provisions of Subsection
900.3.13(5), Steamn Curing Method shall apply except that the concrete shall be
kept wet for at least 7 days including the holding and steaming period.

n. Acceptance of Concrete

The strength of concrete shall be deemed acceptable if the average of three (3)
consecutive strength test results is equal to or exceed the specified strength and no
individual test result falis below the specified strength by more than 15%,

Concrete deemed to be not acceptable using the above criteria may be rejected unless
the Contractor can provide evidence, by means of core tests, that the gquality of
concrete represented by the failed test result is acceptable in place. Three {3} cores
shall be obtained from the affected area and cured and tested in accordance with
AASHTO T 24, Standard Method of Test for Gbtaining and Testing Drilled Cores and
Sawed Beams of Concrete (ASTM CAZ, Standard Test Method for Ghtaining and Testing
Drilled Cores and Sawed Beams of Concrete. Concrete in the area represented by the
cores will be deemed acceptable if the average of cores is equal to or at jeast 85% and
no sample core is less than 75% of the specified strength otherwise it shall be rejected

D. Method of Measurement

The guantity of concrete to be paid shall be the number of cubic meters placed and accepted in
the completed structure. No deduction will be made for the 168 volume occupied by the pipe
less than 101 mm outside diameter nor for reinforcing steel, anchors, weephole{s) or expansion
materiats.

Basis of Payment

The accepted quantities, measured as prescribed in Section 900.4, Method of Measurement
shall be paid for at the Contract Unit Price for each of pay item listed below that is included in
the Bill of Quantities of structural concrete and/or reinforced concrete completed in place will
be paid for at the contract unit price for cubic meter as indicated on the Bid Schedule.



Payment shall be made under:

f T
| Pay Item . . Unit of
. Number Description Meaasurement
900 (4)c | Structural Concrete, Class P, 28 days Cubic Meter
900 (5) | Seal Concrefie Cubic Meter
9p0 (6 | Reinforced Concrete Qubic Meter
!
Pay Itam o Unit of
Number Description Measurament
! _ . )
900 (13 . 1:5!*;:_;{15;:{ural Cancrete, Class A, 3000 psi, 7/ Cubic Meter
| _ .
900 (Ljb structural Concrete, Class A, 3000 psi, 14 Cubic Meter
: days
900 (1)c fi gg;ugctmaf Concrete, Class A, 3000 psi, 28 Cubic Meter
|
900 (1)d gtrqctural Concrete, Class A, 4000 psi, 28 Cubic Metar
- days
900 (e gtar;:turai; Concrete, Class A, 5000 psi, 28 Cubic Meter
500 (1) gtfuctural Concrete, Class A, 6000 psi, 28 Cubic Meter
: Y3
900 {1)g  Structurai Concrete, Class A, 7 days | Cubic Meter
50U {1}h !_ Structural Concrete, Class A, 14 days Cubic Meter
900 (1) - Structural Concrete, Class A, 28 days Cubic Meter
_i
900 {(2ja . Structural Concrete, Class B, 7 days Cubic Meter
900 {2)b l structural Concrete, Class B, 14 days Cubic Meter
500 (2)c ' Structural Congrete, Class B, 28 days Cubic Meter
300 (3)a | Structural Concrete, Class €, 7 days | Cubic Meter
900 (3} Structural Concrete, Class C, 14 days Cubic Meter
T
900 (3)c . Structural Concrete, Class C, 2B days Cuhic Meter
i
960 {4)a : Structursl Concrete, Class P, 7 days Cubic Meter
| 908 {4)b I| Structural Concrete, Class P, 14 days Cubic Meter




IX. REINFORCING STEEL

A. Description

This Item shall consist of furaishing, cutting, bending, fabricating, welding, and placing of steel
reinforcement with or without epoxy coating of the type, size, shape and grade required in
accordance with this Specification and in conformity with the requirements shown on the
Plans.

B. Material Requirements

Reinfercing steel shall conform to the requirements of the following Specifications:

Table 902.1 Reinforcing Steel Bars Requirements

Typeof |
Reinforcing . Specification

Steel "
Deformed | AASHTO M 31M, Standard Specification for Deformed and
Biet Steel  Plain Carbon and Low-Alloy Steel Bars for Concrete
Bars Reinforcement
far Concrete  TASTM AB15M, Standard Specification for Deformed and Plain
Reinforcement :Carbon-Steel Bars for Concrete Reinforcement

PIS 49, Philippine National Standard, Steel Bars for Concrate
‘Reinforcement - Specification
Deformed -AASHTO M 336M, Standard Specification for Steel Wire and
Steel Wire for iWelded Wire,  Plain and Deformed, for Concrete
Concrete {Reinforcement (ASTM A1064M, Standard Specification for
reinforcement | Carbon-Steel Wire and Welded Wire Reinforcement, Plain and
‘Deformed, for Concrete) .
Welded Steel |ASTM A1064M Steel Wire and Welded Wire Reinforcement,
Wire Fabric  Plain and Deformest, for Concrete
for Concrete |
Reinforcement |
Cold-Drawn  AASHTO M 336M, Standard Specification for Steel Wire and
Steel Wire for \Welded Wire, Plain  and Deformed, for Concrete
Concrefe ‘Remforcement
Reinforcement |(ASTM A1D64M, Standard Specification for Carbon-Steel Wir@
and Welded Wire Reinforcement, Plain and Deformed, for
Concrete)
cabricated AASHTD M 54M, Standard Specification for Welded Deformed
Steel Bar or  iStesl Bar Mats for Concrete Reinforcement (ASTM A1B4M,
Rod Mats for | Standard Specification for Welded Deformed Steel Bar Mats

Concrete for Concrete Reinforcement)
Reinforcement
Wealded AASHTO M 336M, Standard Specification for Steel Wire and

Deformed Welded 'Wire, Plain and Deformed, for Concrete
Steel Wire Reinforcerent {ASTM 1064M, Standard Specification for




If reinforcing bars are to be welded, these ASTM specifications shall be supplemented by
reguirements assuring satisfactory weldability.

Dowel and tie bars shail conform to the requirements of AASHTO M 31 {ASTM AG15)/PNS 49
except that rail steei shall not be used for tie bars that are to be bent and straightened during
construction. Tie bars shall be deformed bars. Dowel bars shall be plain round bars, They shall
be free from burring or other deformation restricting slippage in the concrete. Before delivery
to the site of the work, & minimum of 1/2 the length of each dowel bar shall be painted with
one coat of approved lead or tar paint.

The steeves for dowel bars shall be meta! of an approved design to caver 50 mm, plus or minus
6.3 mm of the dowel, with a closed end, and with a suitable stop to hold the end of the sleeve
at least 25 mm from the end of the dowel bar. Sleeves shall be of such design that they do not
coliapse during construction.

Plastic coated dowel bar conforming to AASHTO M 254M may be used.
1. Wire Rope or Wire Cable

The wire rope or wire cable shall conform to the requirements of AASHTO M 30, Standard
Specification for Zinc-Coated Steel Wire Rope and Fittings for Highway Guardrail for the
specified diameter and strength class.

2. Prestressing Reinforcing Steel
Prestressing reinforcing steel shall conform to the requirements of the following Specifications:

High-tensile wire : AASHTO M 204M, Standard Specification for Uncoated Stress
Relieved Steel Wire for Prestressed Concrete ASTM A421M,
Standard Specification for Stress-Relieved Steel Wire for
Prestressed Concrete

High-tensile wire strand or rope : AASHTO M 203 M, Standard Specification for Steel Strand,
Uncoated Seven-Wire for Concrete Reinforcement ASTM
A416M, Standard Specification for Low-Relaxation, Seven-Wire
Steel Strand for Prestressed Concrete

High-tensile-strength atloy bars shall be cold stretched 1o a minimum of 895.7 MPa.
The resultant physical properties shali be as follows:

Table 902.2 Resiftant Physical Propertias of High Tensile Strength

Alloy Bars

Physical Property Reguirement

1,000 MPa followed by

Minimum ultimate tensile strength

stregs relieving
Minimurn yield strength, measured by the 0.7%
extension under load method B95.7 Mpa
Minimurn modulus of slasticity 25,000,000
Minimum elongation in 20 bar diameters after ' 4%
ruipture
Diameters tolerance [0.254 mm to .762 mm

If shown on the Plans, Type 270 k strand shall be used, conforming to AASHTO M 203M. Where
strands are to be used for post-tensioning, the same shail be cclddrawn and either stress-
relieved in the case of uncoated strands, or hot-dip galvanized in the case of galvanized strands.
High strength alloy steel bar for post-tensioning shall be proofstressed to 90% of the granted



tensite strength. After proofstressing, the bars shall conform to the following minimum
properties:

Table 902.3 Minimum Reguirements for High Strength Alloy Steel

Bar for Post-Tensioning
Property Reguirement
Tensile Strength, 5 1000 MPa
Yield Strength (0.2 offset) 0.50 fs’
Elangation at Rupture in 20 diameter 4%
Reduction of Area at Rupture 25%

3. Epoxy Coated Reinforcing Steel Bars

Epoxy coated reinforcing steel bars shall be applied with protective epoxy coating by the
electrostatic spray methed to strengthen the concrete and protect against corrasive conditions
that will be exposed to the aggressive slements,

Epoxy coated reinforcing steel bars shall conform to ASTM A775M, Standard Specification for
Epoxy-Coated Steel Reinforcing Steel Bars for steel bars coated in straight condition and then
bent, and ASTM A934M, Standard Specification for Epoxy-Coated Prefabricated Steel Bars for
steel hars that are bent prior to coating.

The powder coating shall be of organic composition except for the pigment which may be
inorganic if used.

The following kinds of reinforcing steel bars are allowed to be applied with epoxy coating.

Table 902.4 Kinds of Reinforcing Steel Bars are allowed to be

applied with epoxy coating
Reinforcing Steel Standard Designation
e s 2 B | s sersassro w 3
Bars or Goncrete Renforcement ASTM A705
t;::}jﬁ&éﬂs;iﬁﬁgﬁ;’?gimgggrmed ASTM A9SE/AASHTO M 322

a, Surface Prepsration

The surface of the steel reinforcing bars to be coated shall be cleaned hy abrasive blast
cleaning to a near white metal. It is recommended that reinforcing steel bars and blast
media be checked for contamination by any foreign materials ang gil impurities prior to
use. Blast media found t¢ be salt contaminated should be rejected. Reinforcing steel
bars and blast media found to be contaminated shall be rejected or washed cleaned
prior to haating thru the use of methods suitzble to remove the contamination.

Manufacturers shall be permitted to use a chemical wash or blast-cleaned steel
reinforcing bar surface, or both, to enhance coating adhesion. This pretreatment shall
be applied after abrasive cleaning and before epoxy coating, in accordance with the
written application instructions specified by the pretreatment manufacturer,

b. Coating Application

if pretreatment is used in the preparation of the surface, the powder coating shall be
applied to the cleaned and pretreated steel reinforcing bar surface as soon as possibie



after surface treatments have been completed, and before visible oxidation of the
surface occurs as discernible to a person with normal 178 or corrected vision. in no
case shall application of the coating be delayed more than 3 hours after cieaning.

The fusion-bonded epoxy powder coating shall be applied in accordance with the
written recemmendations of the manufacturer of the powder coating for initial surface
temperature range and post application curing requirements. During continuous
operations, the temperature of the surface immediately prior to coating shall be
measured using infrared guns or temperature indicating crayans, or both, at least once
every 30 minutes. The powder coating shall be applied by electrostatic spray or other
suitabie method.

¢. Curing

Following powder application, the coating is allowed to cure at approximately 30
seconds during which time it hardens to a solid. In some plants, the curing is often
followed by an air or water quench that quickly reduces the bar temperature to
facilitate handling.

d. Requirements for Epoxy-Coated Reinforcing Steel Bars

i.  Coating Thickness

For acceptance purpose, at least 90% of all recorded thickness
measurements of the coating after curing shall be 175 yum to 300 pm.
Thickness measurements below 125 pm shall be considered cause for
rejection. The upper thickness limit does not apply to repaired areas of
damaged coating.

A single recorded coated reinforcing steel bar thickness measurement is
the average of three (3) individual gauge readings obtained between four
{(4) consecutive deformations. A minimum of five (5) recorded
measurements shall be obtained approximately evenly spaced along each
side of the test bar {& minimum of ten (10) recorded measurements per
bar).

The coating thickness shall be measured on the body of a straight length of
reinforeing steel bar between the deformations.

il Coating Continuity

Holiday checks to determine the acceptability of the reinforcing steel bars
prior to shipment shall be made at the manufacturer’s plant with a 67.5V,
80,000 [, wet-sponge type direct-current holiday detector or equivalent
method.

On average, there shall not be more than three (3) holidays per meter on a
coated steel reinforcing bar. The average applies to the full production
length of a bar.

A wetting agent shalt be used as per applicable requirements of Test
Method of ASTM G62, Standard Test Methods for Holiday Detection in
pPipeline Coatings in the inspection for holidays on the coated steel
reinforcing bars.



iii.  Coating Flexibility

(a) The coating flexibility shall be evaluated by bending production coated
reinforcing steel bars at a uniform rate around a mandrel of specified
size within a maximurmn specified time as prescribed in the applicable
requirements of bend test requirements of ASTM A775M, Standard
Specification for Epoxy-Coated Steel Reinforcing Bars. The two (2)
longitudinal ribs shall be placed in a plane perpendicular to the
mandre! radius. The test specimen shall be between 20° Cand 30° C.

(b} No cracking or disbonding of the coating shall be visible to the unaided
eye on the outside radius of the bent bar. Evidence of cracking or
disbanding of the coating shall be considered cause for rejection of the
coated reinforcing stee! bars represented by the bend test sample.

(¢) Fracture or partial failure of the reinforcing steel bar, or cracking or
disbending caused by imperfections in the bar surface visible after
performing the bend test shall not be considered a flexibility failure of
the coating, but shall require testing two (2) additional specimens.
These two {2) specimens shall then meet the requirements of (b).

(d) The requirements for coated reinforcing steel bars shall be met at the
rmanufacturer's plant prior e shipment.
C. Construction Reguirements

1. Order Lists

Before materials are ordered, all order lists and bending diagrams shall be furnished by the
Contractor, for approval of the Engineer. The approval of order lists and bending diagrams by
the Engineer shall in no way relieve the Contractor of responsibility for the correctness of such
fiists and diagrams. Any expense incident to the revisions of materials furnished in accordance
with such lists and diagrams to make them comply with the Plans shall be borne by the
Caontractor.

2. Protection of Material
a. Steel Relnforcement

Steel reinfarcement shall be stored above the surface of the ground upon platforms,
skids, or other supperts and shalf be protected as far as practicable from mechanical
injury and surface deterioration caused by exposure to conditions producing rust. When
placed in the work, reinforcement shall be free from dirt, detrimental rust, loose scale,
paint, grease, ail, or other foreign materials. Reinforcement shall be free from injurious
defects such as cracks and laminations. Rust, surface seams, surface irregularities or
mili scale will not be cause for rejection, provided the minimum dimensions, cross
sectional area and tensile properties of a hand wire brushed specimen meets the
physical requirements for the size and grade of steel specified.

b. Epoxy-Coated Reinforcing Steel Bars

i, If rainy or exceptionally humid weather occurs or is anticipated, bars shall
be stored under cover immediately upen delivery to site. Epeoxy bars shail
be covered with polyethylene or other materials to prevent exposure to
direct sunlight.



ii.  Epoxy coated steel stored at the site shall be placed on timber sills suitably
spaced so that no stee! shall be laid upon or come in contact with the
ground and elevated sufficiently to prevent sags in the bundles and from
workers walking on the steel.

iii.  Reinforcement steel bars shall be handled and stored in manner to prevent
damage to bars or the epoxy coating.

iv.  Coated reinforcing steel bars, whether individual bars or bundies of bars or
both, shall be covered with opague pelyethylene sheeting or other suitabie
opaque protective material. For stacked bundles, the protective covering
shall be draped around the perimeter of the stack. The covering shalf be
secured adequately, and allow for air circulation around the bars to
minimize condensation under the covering.

V. All systems for handling the epoxy coated bars shall have padded contact
areas to eliminate damage.

vi., Al bundling bands shall be padded or suitable banding shall be used to
prevent damage to the coating. All bundles of coated reinforcing steel bars
shall be lifted with a strong back, spreader har, multiple supports, or a
platform bridge to prevent bar to bar abrasion from sags in the bundles of
coated reinforcing steel bars,

3. Bending

All reinforcing bars requiring bending shali be cold-bent to the shapes shown on the Plans. Bars
shall be bent arcund a circular pin having the following diameters [D) in relation to the nominal
diameter of the bar (d} as shown in Table 302.5.

Table 902.5 Pin Diameter for Bending Bars

Nominal Diametar {(d}, mm .5 Pint diameter {D}
10 to 20 ' &d
25 ¢ 28 8d
32 argt greater 10

Bends and haoles in stirrups or ties may be bent to the diameter of the principal bar enclosed
therein.

4, Placing and Fastening

All stee! reinforcement shall be accurately placed in the position shown on the Plans and firmly
held there during the placing and setting of the concrete. Bars shall be tied at all intersections
except where spacing is less than 300 mm In each direction, in which case, alternate
intersections shall be fied. Ties shall be fastened on the inside.

Distance from the forms shall be maintained by means of stays, blocks, ties, hangers, or other
approved supports, so that it doas not vary from the position indicated on the Plans by more
than 6 mm. Blocks for holding reinforcement from contact with the forms shall be precast
mortar blocks of approved shapes and dimensions. Layers of bars shall be separated by precast
mortar blocks or by other equally suitable devices. The use of pebbles, pieces of broken stone



or brick, metal pipe and wooden blogks shall not be permitied. Unless otherwise shown on the
Plans or as required by the Engineer, the minimum distance between bars shall be 40 mm.
Reinforcement in any member shall be placed and then inspected and approved by the
Engineer before the placing of concrete begins, Concrete reinforcement placed in violation of
this provision shall he rejected and removal shall be reguired unless otherwise structural
integrity of the structure was proved adequate by the Contractor in writing and approved by
the Engineer, If fabric reinforcement is shipped in rolis, it shall be straightened before being
placed. Bundled bars shall be tied together at not more than 1.80 m intervais.

5. Splicing

All reinforcement shall be furnished in the full lengths indicated on the Plans. Splicing of bars,
except where shown on the Plans, will not be permitted without the written approval of the
Engineer. Splices shall be staggered as far as possible and with 2 minimum separation of not
less than 40 bar diameters.

Bars shall be lapped in accordance to Tabie 902.6
_Table 9026 Bars Minirmum Lap Distance

| | Grade280  Graded20 | Butnotless |
| Splica Type (40) : (60) than
! Tension = 24bardia. 36 bardia. 300 mm
| Compression |  20bardis. | 24 bar dia. 300 mm

In lapped splices, the bars shall be placed in contact and wired together. Lapped splices will not
be permitted at locations where the concrete section is insufficlent to provide minimum clear
distance of 1 1/3 the maximum size of coarse aggregate between the splice and the nearest
adjacent bar. Welding of reinforcing steel shall be done only if detailed on the Plans. Spiral
reinforcement shall be spliced by lapping at least 1 ¥ turns or by butt welding unless otherwise
shown on the Plans. Splicing shall conform to the following requirements unless otherwise
shown on the Plans.

a. Lap splices shall not be permitted for bars larger than 36 mm @.

b. For contact iap splices, minimum clear spacing between the contact lap splice and
adjacent splices or bars shall be in accordance with the requirements befow.

i. For parallel non-prestresed reinforcement in a horizontal layer, clear spacing
shall be st least the greatest of 50 mm, nominal diameter of bar(db) and {4/3)
norminal maximum size of coarse aggregates {dagg).
c. For non-contact splices in flexural members, the {ransverse center-tocenter spacing
of spliced bars shall not exceed the lesser of one-fifth the required lap splice length and
150 mm.

d. Lap splices of bundled bars shall be in accordance with the requirements below.

i. Lap splices of bars in the bundle shall be based on the fap splice length
required for the individual bars within the bundle.

i, Individual bar splices within a bundle shall not overiap.



iii. Entire bundles shall not be lap spliced.
6. Lapping of Bar Mat

Sheets of mesh or bar mat reinforcement shall overiap each other sufficiently to maintain a
uniform strength and shall be securely fastened at the ends and edges. The averiap shall not be
less than one (1) mesh in width.

7. Welding

Weiding of reinforcing steel bars shall conform to American Welding Society, AWS D1.4M,
Structural Welding Code - Reinforcing Steel.

For steel bars conforming to ASTM A706M, Standard Specification for Deformed and Plain Low-
Alloy Steel Bars for Concrete Reinforcement the bars can be welded without preheating. Steel
bars conforming to ASTM A615M, Standard Specification for Deformed and Plain Carbon-5teel
Bars for Concrete Reinforcement shali be preheated to 260°C.

After completion of welding on epoxy-coated bars, the damaged areas shall be repaired using

patch materials conforming to ASTM A47M, Standard Specificatian for Ferritic Malleable iron
Castings.

D. Method of Measurement
The guantity of reinforcing steel to be paid for will be the final quantity placed and accepted in
the completed structure as shown on the Plans.
E. Basis of Payment
The accepted quantity, measured as prescribed in Section 302.4, Method of Measurement shail
be paid for at the Contract Unit Price for reinforcing steel which price and payment shall be full
compensation for furnishing and placing all materials, including ali labor, equipmant, tools and

incidentals necessary to complete the work prescribed in this Item.

Payment shall be made under:

H
| Pay Item | N Unit of
Number I Description Measurement
a02 (1) al ‘ Reinforcing Steed (Deformed) Grade 40 Kilogram
907 {1) a2 ' Reinforcing Skeel {Deformed) Grade 60 Kilogram
907 (1} b | Reinfoscing Steel (Plain/Round) Kilogram
| Epoxy-Coated Reinforcing Gteal s
: 902 (2} al | netormed) Grade 40 Kilograrm
! b .
: ___ | Epoxy-Coated Reinforcing Steel \
902(2) 82 ; (Deformed) Grade 50 Kilogram
Epoxy-Coated Reinforcing Steel :
902 (23 b (Plain/Round) Kitogram




iti, Entire bundles shall not be lap spliced.
6. Lapping of Bar Mat

Sheets of mesh or bar mat reinforcement shall overlap each other sufficiently to maintain a
uniform strength and shall be securely fastened at the ends and edges. The overlap shall not be
jass than one (1) mesh in width.

7. Welding

Welding of reinforcing steel bars shall conform to American Welding Society, AWS D1.4M,
Structurat Welding Code - Reinforcing Steel.

For steel bars conforming to ASTM A706M, Standard Specification for Deformed and Plain Low-
Alloy Steel Bars for Concrete Reinforcement the bars can be welded without preheating. Steel
bars conforming to ASTM A615M, Standard Specification for Deformed and Plain Carbon-Steel
Bars for Concrete Reinforcement shall be preheated 1o 260°C.

After completion of welding on epoxy-coated bars, the damaged areas shall be repaired using

patch materials conforming to ASTM A47M, Standard Specification for Ferritic Malleable iron
Castings.

D. Methed of Measurement
The quantity of reinforcing steel to be paid for will be the final quantity placed and accepted in
the completed structure as shown on the Plans.
E. Basis of Payment
The accepted quantity, measured as prescribed in Section 902.4, Method of Measurement shall
be pald for at the Contract Unit Price for reinforcing steel which price and payment shall be full
compensation for furnishing and placing all materials, including alt 1ahor, equipmant, tools and

incidentals necessary to complete the wark prescribed in this item.

Payment shali be made under:

i .
Pay Item | - Unit of
Number | Dascription Measurement
"902 (1) al | Reinfercing Steel (Deformed) Grade 40 Kilogram
— T '
| 9p2 (1) a2 | Reinforcing Steel {Deferrmed) Grade 60 Kitogram
902 (1} b | Reinforcing Steel {Plain/Round) Kilogram
[ : Epoxy-Coated Reinforeing Steel _
902 (2} al {Deformed) Grade 40 Kilogram
: Epoxy-Coated Reinforcing Steed . i
| 902(2) a2 {Deformed) Grade 60 Kilagrarm
_ Epoxy-Coated Reinforcing Steel \
022} b {PlainRound) Kilogram







X. FORMS AND FALSEWORKS

A. Description

This Item covers the furnishing, fabrication, instaliation, erection, and remeval of forms and
falseworks for cast-in-place concrete.

B. Material Requirements

Forms shaill be constructed with metal or timber. For timber forms, it is important that the
moisture content of the timber that will be used to make the formwork in between 15% to
20%. Low moisture content means the timber is very dry thus it can absorb moisture from the
wet concrete resuiting to swelling and bulging of timber and weak hardened concrete. Use of
tough resin as wood coating is the Treatment used to overcome the moisture problem in timber
formworks though painting the wood with varnish is an alternative cheaper treatment, Forms
for surfaces which will be exposed to view when construction is completed shall be
prefabricated piywood panel forms, job-buiit plywood forms, or forms that are lined with
plywoad or fiber board.

For metal forms, it is important that the metal used as sheating should be free from rust and
nonreactive to concrete or concrete containing calcium oxide. Plywood or lined forms will not
he required for surfaces which are normally submerged or not ordinarnily exposed to view.
Other tvpes of forms, such as steef or unlined wooden forms, may be used for surfaces which
are not restricted to plywood or lined forms, and may be used as backing for form linings.
Forms are required above all extended footings.

C. Construction Reguirements

1. General

Forms shall be furnished, fabricated, instalied, erected, and removed as specified
herain and shall be of a type, size, shape, guality and strength to produce hardened
concrete having the shape, lines and dimensions indicated on the drawings. The forms
shall be true to line and grade in accordance with the tolerances as specified for cast-
in-place concrete and shall be mortar tight and sufficiently rigid to resist deflection
during concrete placement. The surfaces of forms shall be smooth and free from
irragularities, dents, sags, and holes that would deface the finished surfaces.

The minimum thickness used for metal forms shall be 2.5 mm or 3 mm thick or of such
thickness that the forms remain true to shape. For timber formworks plywood is used
for sheating with a minimum thickness of 18 mm to 25 mm though the thickness of the
plywood to be used will depend on the pressure that the wet concrete will put en the
formwark. The design of formwork will specify the thicknass of the plywocd that will be
incarporated in the project. All tie bars with bolts used in fastening forms should be
countersunk to a depth similar to the required concrete covering and patched with
cement mortar. The 185 use of approved internal steel ties or steel or plastic spacers
shall be permitted. The fabricated spacer blocks shall have an embedded No. 16 G.I. Tie
Wire with sufficient length to be attached to the reinforcing steel bars to hold the
spacers in place after closure of forms and during pouring. Structural steel tubes used
as support for forms shall have a rninimum wall thickness of 4 mm.

The design and construction of the formworks and falseworks shall be the
responsibility of the Contractor and for approval of the Engineer. The Contractor shall



employ competent professional engineering services to design forms to be agproved by
the Engineer and supervise the erection of all formworks needed for the completion of
the project. All materiais to be incorporated to the site shall be inspected and approved
by the Engineer. '

Fabrication and Erection

Formworks to be used shall conform to ACI 347 - Guide to Formwork for Concrete.
Forms shall be substantial and sufficiently tight to prevent leakage of mortar. Forms
shall be braced or tied to maintain the desired position, shape, and alignment during
and after concrete placement. Walers, studs, Internal ties, and other form supports
shall he sized and spaced so that preper working stresses are not exceeded. Joints in
forms shall be boited tightly and shall bear on solid construction. Forms shall be
constructed so they can be remeved without hammering, wedging, or prying against
the concrete, Form ties shall be approved by the Engineer and shall be of the snap cone
or she-bolt with cone type. The spacing of form ties shall be designed to withstand
concrate pressures without bulging, spreading, or lifting of the forms. The forms shall
produce finished surfaces that are free from off-sets, ridges, waves, and concave or
convex areas.

Forms to be reused shall be thoroughly cleaned and repaired. 5plit, frayed,
delarmninaied, or otherwise damaged forms shall not be used. All form panels shall be
placed in a neat, symmetrical pattern with tevel and continuous herizortal joints, The
Contractor shall place special attention on mating forms to previously placed walls s
as to minimize steps or rough transitions. Form panels shall be of the largest practical
size to minimize joints and to improve rigidity which is to be designed by the
formworks engineer of the Contractor. For engineered wood, available panels sizes of
1.20m x 2.70 m and 3.00 m x 2.40 m can be ordered. Beams and siabs supported by
concrete columns shali be formed in a way that the column forms can be removed
without disturbing the supports of the beams or slabs.

Wherever the top of a wall will be exposed to weathering, the forms on at least one
sigde shall not extend zbove the top of the wall and shall be brought to true line and
grade. At other locations, forms for concrete which is to be finished to a specified
elevation, slope, or cantour, shall be brought to a true line and grade, or a3 wooden
guide strip shall be provided at the proper location on the forms so that the top surface
can he finished with a screed or template. At horizontal construction joints in walils, the
forms on one side shall not extend more than 7 m above the joints.

When necessary, temporary openings shall be provided at the hottom of column and
wall forms and at other points in order to facilitate cleaning and 186 inspection prior to
concrete placement. Unless otherwise shown on the drawings, all salient corners and
edges of beams, columns, walls, slabs, and curbs shall be provided with a 25 mm x 25
mm chamfer formed by a wood or metal chamfer strip.

Forms for exposed surfaces and all steel forms shall be coated with non-staining form
release agent which shali be applied just prior to placement of steel reinforcement.
After coating with industrial lubricants such as form ofl, any surplus form release
coating on the form surface shall be removed. Wood forms for unexposed surfaces may
be thoroughly wetted with water in lieu of coating with industrial lubricant
immediately before concrete placement, except in freezing weather form release
coating shall be used. Should misalignment of forms or screeds, excessive deflection of
forms, or displacement of reinforcement occur guring concrete placement, immediate
corrective measure shall be taken to ensure acceptable iines and surface to required
dimensions and cross sections, If any forms bulge or show excessive deflection, in the



opinion of the Engineer, the concrete shall be removed and the forms shall be rebuilt
and strengthened,

a. Proper foundations on ground, such as mudsills, spread footings, or pile
footings should be provided. If soil under mudsills is or may become incapable
of supperting superimposed loads without apprectable settlement, it should be
stabilized or other means of support should be provided.

Safety

Forms must be strong and sound (made of good quality and durable materials) in order
to carry the full load and side pressure from freshly placed concrete. To ensure that
forms are safe, correctly designed and strong enough for the expected load,
Occupational Safety and Health Administration (OSHA) regulations under Section
1926.703 safety and Health Regulations for Construction, American Concrete Institute
347 (ACl 347} - Guide to Formwork recommendations under Section 3.1 Safety
Precautions in Construction and Section 3.2 Construction Practices and Workmanship,
and local code requirements for formwaork should be followed.

Delivery, Storage, Maintenance and Handling

Any formwork with steel components should be stored in a dry place. Avoid direct
sunlight on timher forms. Store form materials and accessories above ground with a
minimum height of 100 mm on framewaork or blocking without twist or bend, and shall
be covered with a suitable waterproof of covering providing adequate air circulation
and free from dirt. Store and handle form coating to prevent contamination in
accordance with manufacturer's recommendation. For maintenance of the forms, use
stiff brush and clean water for the cleaning of forms, Use scrapers only as a last resort
for maintenance purposes. Keep forms well-ciled to prevent delamination of plywood
or rusting of steel and always oil the edges.

Forms, falseworks and centering shail not be removed or disturbed until the concrete
has attained sufficient strength to safely support all dead and live loads, or untii the
concrete has aitained the minimum percentage of specified design strength fisted in
the Table below. Shoring beneath beams or slabs shall be left in place and reinforced as
necessary to carry any construction equipment or materials placed thereon.

No forms shall be removed without the approval of the Engineer. In general and under
normai conditions, the Engineer will approve removal of forms after the following time
has elapsed:



.

" esription of Stractural | Period of tima | Minimurm % of

Member {days}  Design Strength |
‘. s.{olmnaﬂuvens_zal S e g T
Jsdesaf beants N e o i e
. Beam soffits {steet formuark 7 ; B0
frpmps;'sharém et undery : _
: Spffits of <labs (steel formwork 7 7%
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" Ramoval of steel formwork 7 ._ 70%

. prips{shonng to siabs; Soffits
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. props/shoning bo siabs. Soffts
~of slahs, for dabs spanning
Cover 4.5 m
. Rewnoval of shee] foranvark, 14 ’ G4
propsfshanng b beams and
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" Centoring unsder girders, boam
: frames and ashes spanning
‘uptebdm
Remoual of steel formwark
| props/shorng b beams and
artbigs:
Canmering uicder gicdess, Bodm
| framos angd arciis sganmng
_| nver B0 m 1

21 4045

Order and method of removing formwork:

a, Shuttering forming the vertical faces of walls, beams and columns sides shail be
removed first as they bear no load but only retain the concrete.

b. Shuttering farming soffit of siabs shall be removed nexi. 188

c. Shuttering forming soffit of beams, girders or other heavily loaded shuttering shall he
removed in the end.

Care shall be taken into consideration during form removal to avoid surface gouging,
corner or edge breakage, or other damage to the concrete, Immediately after form
removal, any damaged or imperfect work shall he repaired as specified by the Engineer.

Removal of Forms for Special Structures

In continuous structures, support shouid not be released in any span until the first and
second adjoining spans on each side have reached the specified strength. For
prestressed concrete construction, pre-tensioning and posttensioning of strands, cables
or rods can be done with or without side forms of the member in place. Bottom forms
and supparting shores or falsework shoutd remain in place until the member is capable
of supporting its dead lcad and anticipated construction loads, as well as any formwork
carried by the member. Side forms that remain in place during the transfer of pre-
stressing force should be designed to allow for vertical and horizontal movements of
the cast member during the restressing operation. In all cases, the deflections of
members due to pre-stressing force and the elastic deformation of forms or falsework
should be considered in the design and remaoval of the forms. For reasons of safety,
when using post-tensioned, cast-in-place elevated slabs, the Contractor should be
careful to ensure that supporting shores do not fall out due to lifting of the slab during
tensioning. For large structures where the dead load of the member remains on the
formwork during pre-stressing, displacement of the dead load toward end supports



should be considered in the design of the forms and shoring, including sills or other
foundation support.

For concrete structures with direct or indirect contact with sea water, sea water or
hrackish water shall not come in direct contact with concréte prior to the age in days
indicated in the Table shawn below.

. Regquirements for the Removal of Formwork for Concreta in
Contact with Sea Water or Brackish Water
|
' Water Salinity (ppm dissolved | Days to Elapse prior to Salt
- salts) {parts per million or mg/L | Water Contact (days)
of dissolved saits) E
D te 10,000 i Normal Curing
10,000 to 20,000 ! 15
20,000 to 30,000 25
Over 30,000 30

6. Quality Control and Inspection

Materials and components used for formworks shall be examined for damage or
excessive deterioration before use. Reuse of forms shall be allowed only if 189 found
suitable after necessary repairs. In case of timber forms, the inspection shall not only
cover physical damages but also signs of attacks by decay, rot or insect attack or the
development of splits. Reuse of job-built forms shall be permitted only when
specifically approved by the Engineer.

The Englineer shall inspect the completed formwork, before carrying out any work,
including fixing of reinforcing support,

D. Method of Measurement

Forms Installed for the cast-in-place concrete in accordance to shop drawings and design
calculations shall be reasured in sguare meters or when the contract stipulates that the
payment for formworks and falseworks wilt be an Tump sum basis, the Pay ftem will include all
materials and components used for furnishing, fabrication, installation, erection and removat of
forms. The quantity to be paid for shall be the square meters of formwork used and accepted
by the Engineer or the lump sum bid price in the Contract.

E. Basis of Payment

The quantity measured as prescribed above shall be paid for at the Contract Unit Price or lump
sum price bid for the pay item listed below that is included in the Bill of Quantities, This unit
price shall cover full compensation for all materials, abor, tools, equipment, and related
services necessary for the design, construction and removal of formwork and falsework.
Properly supported members as required until the concrete is cured, set and hardened is aiso
part of the Contract Unit Price.

Payment shall he made under:



PayItem | | . T unitof
Number ; Description Measureiment
903 (1) | Formwvorks and Falseworks | Lump Sum
903 {2} Fornmworks and Falseworks Square Meter

X1. METAL STRUCTURES

A. Description

This work shall consist of furnishing, fabricating, hauling, erecting, welding and painting of
meta! structure and accessories constructed in accordance with the Plans and this

Specifications.

B. Material Reguirements
a. Classes of Structural Steels

i

il

iil.

iv.

V.

Built — Up Shapes

Built-up shapes are defined as structural steel sections made up of steel plates
with thickness ranging from 5 mm to 45 mm, welded together to form
structural shapes. It shall conform to the requirements of ASTM A36M,
Standard Specification for Carbon Structural Steel.

Built-up cross sections consisting of plates with a thickness exceeding 50 mm,
used as members subject to primaty tensile forces due to tension or flexural
and spliced or connected to other members using complete joint-penetration
groove welds that fuse through thickness of plate, shall conform to ASTM A6M,
Standard Specification for General Reguirements for Rolled Structural Steel
Bars, Plates, Shapes and Sheet Piling, Supplementary Requirement S5, Charpy
V-Notch Impact Test and ASTM AG73M, standard Specification for Sampling
Procedure for Impact Testing of Structural Steel.

Cold Formed Plate Shapes

Cold formed plate shapes are made from steel plates with thickness ranging
from 6 mm to 20 mm formed by cold rolfing or by press brake bending into the
desired shape. It shalt conform to ASTM A36M.

Cold Formed Light Gage Shapes
Structural steel shapes cold-formed from coils or sheets with thicknesses
ranging from 2 mm to 6 mm.

Rolled Steel Plates

Rolled Stee! shapes are structural steel sections produced by passing red hot
blooms {for larger sections) or billets {for smalier sections) through rolis until
the desired shape is attained. Rolled steel shapes shall conform to the billet
specifications for PNS 48, Steel Bars for Concrete Reinforcement -
Specification, Grade 230.

Metal Decks
Metal decks or panels shall conform to ltem 1033, Metal Decks.

b. Structural Steel Materials

i.

General
For hot-rolled structural shapes, plates and bars, such tasts shall be made in
accordance in ASTM AEM; for sheets, such tests shall be made in accordance
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with ASTM AS68M, Standard Specification for Steel, Sheet, Carbon, Structural,
and High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled, General
Requirements; for tubing and pipe, such tests shall be made in accordance with
the requirements of the applicabie ASTM standards fisted for those product
farms.

Structural steel shalf be furnished according to the following applicanle ASTM
specifications:

Hot-rolled Structural Shapes
Hot-rolled structural shapes shall conform to the foliowing specifications or as
indicated in the Plans:

t 1

Designation Title

ASTM AZGM " Stanwlatd Specification for Carbon Struckurat Steel

ASTM AS3OM  Standard  Soecification  for  High-Strength  Carbon-

Manganese Steel of Struchurs Quality

:LSI M ﬁsﬁzm “Standard  Specification  for High-Stre.ng'th' Low-Alloy

Cotumbivm-Vanadivm Structural Stegd

ASTM ASEBM  Standard  Specification  for  High-Streagth  Low-Afioy

- Structural Steel, up to S0kst { 345Mpa) Minmum Yield Point,
iy ftoncsobanic Corvooon Rosighante

ASTM AZCOM  Stasdard Specification for Structural Stesl for Brigges

TASTM ABIIM  Standard Spetification for  High-Strength tow-Alloy Stee!

- shapes of Structurat Quatlity, Froduced by Quenching and
- Beif-Tempering Procass {(5T)

[ ASTM AG92M | Standard Specification for Swuctural Stedt Shapes

iii.

Structural Tubing

Structural tubing shall conform to the following specifications or as indicated in
the Plans:

I

- Designation

Title

- ASTM ASOIM

Stardard  Specification  for Hob-Formed \Welded and
Soamless Carbion et Stmc;was T_z.z‘bi_;_wg

ASTM AB1EM

Standard Specification for Hot-Formed Welded and

Seamless High-Strength Low-Alloy Structural Tubing

- ASTM AB47M | Standard  Specification for Cold-Formed Welded and

Spamless High-Strength, Lowe-Alloy Structural Tubing with
Improved Aumosphenc Cortosion Resistance

- Designation Title

TAGTN BEDOM | Stancard Specificabon for Cold-Formed Welded and |

Seamiess Carbon Steel Siructural Tubing in Rounds and
Shapes

iv.

V.

Steel Pipe
It shall conform to the requirements of ASTM A53M, Standard Specification for
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless, Grade B.

Steel Plates

Stee! piates shall conform to the following specifications or as indicated in the
Plans:



; Qesi‘g_naﬁon_ o Title N
"TASTM A3GM___Standard Spatification for Carbon Structural Steet i
- ASTM A242M standard  Specification  for High-Strength  Low-Aioy |
_ Structural Steet | |
TASTM AZBIM  Stendard Specification for Low and Intermediate Tensile
. Strengzh Carbon Stee! Plates . L _
ASTHM AS14M  Standard Specification for High-Yigi¢ Strangth, Quenched
. ard Temp&'fed Alioy Steel Plate, Suitable for Welding .
ASTM AS29M  Gtandard  Specification  for High-Strength  Carbon-
o ) Manganese Steel of Structurat Qualit*_,{_ ;
© ASTM AS72M  Standard specification  for  High-Swength LOW-BHOY |
f - Coumbium-Vanadium Struchural Steel -
- ASTHM ASBEM Standard  Specification  for High-Strength  Low-Alioy
Shucturel Steel, up to 50ks: (345Mpa} Minimum Yigdd Pame, |
_ with Atmospheric Corrosion Resistance '
 ASTH ATO9M  Standard Specification for Structural Steed for Bridges
| ASTH Aloiin | Standard Specification for Steel, Sheet and Strip, Mot
Refled, Carbon, Structural, High-Strength Low-aliay, High- :
Strengsh Low-Alloy with Improved Formability, and Litra-
High Strength

vi. Steel Bars
Steel bars shail conform to the following specifications or as indicated in the
Plans:

F o]

' Designation Titte
ASTM "._436?4' ‘Smﬁgayja Specification fof Cgrhban S{u‘g-{ﬁuri;} Shec o
"TASTM AS20M - Standasd  Specification  for High-Strength  Carban-
: . Manganese Sreel of Structisral Quality -
ASTM AS72M  Standard  Specification  for High-Strength  Low-Aligy
; - Columbium-Yanadium Structurat Stee! . )
| _ASTM A709M | standard Specification for Structurat Stee! for Bridges |

vii. Steel Sheets
steel sheets shall conform to the following specifications or as indicated in the
Pians:
Designation | Title
ASTM AGOEM | Standard Specification for Steel, Sheet and Strip, High-
Strength, Low-Alloy, Hot-Rolled ang Colg-Rotted, with
Impeaved Atmospheric, Cotrosion Resistance
AGTM A1D11M | Standard Specification for Steel, Sheet and Strip, Hot
Rolfed, Carbon, Structural, High-Stength Low-Adloy, High-
Strength Low-Alloy with troproved Formability, and Uitra-
High Strength

¢. Steel Casting and Forgings
Cast steel shali conform to ASTM AZ216M, Standard Specification for Steel Castings,
Carbon Suitable for Fusion Welding, for High Temperature Service.

Steel forging shall conform to ASTM A668M, Standard Specification for Steel Forgings,
Carbon and Alloy, for General Industrial Use.



d. Bolts, Washers and Nuts
Bolts, washers and nuts shall conform to the requirements of the following
specifications or as indicated in the Plans:

. Designation 1 Title

ErBl:iltei ;
FUASTMA3D7  Standard Specification for Carbon Steel Bolts, Studs, and |
! Thieaded Rod 60 020 P51 Tensile Strength =

| ASTM £3125M  Standard specification for High Strength Structurat Bolts,

Steel and Allay Stesd, Heat Treated, 120 ks (830 MPa) and
150 ksi (1040 ¥MPa) Minimum Tensile Strength, Inch and
Mefris Dimensions

ASTM 4449 | Standard Specification for Hiex Cap Screws, Boits and

Studs, Stesl, Heat Treated, 120/105/90 kst Misymum

Tensite Strength, General Use |

" Designation Title
ASTHM A194t | Standard Specification for Carbon Steei, Alioy Steel, and
' Staintess Steel Murs Tor Boits for High Pressure or High
- Temperature Service f Both
ASTM 563 Standard Specticanon for Carpon and Alicy Steel Nuts
" Washers
ASTMFAT6M  Stondard Specification for Hardencd Steel Washors Tnch
T and Metite Ditensions
AGSTM F95aM | Standard Specification for  Compresse Washer-Type
| Direct Tension Indicators for Use with Strutusai Fasteners,
Inch ard Metnc Series

e. Anchor Rods and Threaded Rods
Anchor rod and threaded rod material shail conform to the following specifications or
as indicated in the Plans:

Designation Title

!' ASTM A3EM | Standard Specification For Larbon Structural Steel ‘

Standard Specification for Alioy-Stesl and Stainless Steel
© ASTHM A1S3M | Bolting for High Temperature or High Pressure Service and
Other Special Purpose Applications

: Standard Specification for Quenchied and Temperad Alloy
. ASTM AIS4 | Steel Bolts, Studs, and Other Exiernally Threaded

: Faskeners

_ ! Standard Specification for Hex Cap Screws, Bolts and

. ASTM A449 | Studs, Steel, Heat Treated, 120/105/90 ks Minirum

: Tensile Strength, General Use

Standard Specification for High-Sirength Low-Alloy
Columbium-vanadium Strectural Steal

Standard Specification for Anchor Bolts, Steel, 36, 55, and
10% kei Yield Strength

—

| BSTH AS72M

ASTM FiB54

f. Consumables for Welding
Filler metals and fiuxes shall conform to the following applicable specifications of
American Welding Society or as indicated in the Plans:



&

. " Specification for Carbon Steel Electrodes and Fluxes for
AWS 517 M o merged Arc Welding

© Spetification for Carbon Steet Electrodes and Rods for Gas

AWS AB.18M Shielted Arc Weiting

. Specification for fLow-Alloy Steel Flectrodes and Fluxes for

- Submerged Arc Welding

" Specification for Carbon and Low-Alloy Steel Electrodes and

- Fluyes for Elecrastiag Welding it
specification for Carbon and Epw-Ailay Stee) Hectrodas for

~ Electrogas Welding _
Welding Consumables ~ Gases and Gas Mixtures for Fusion

_ Weiding and Aliled Proceszes

Spedification for Carbon and Low-Alloy Steel Flux Cored

AWS AS.36M | Flectrades for Flux Corad Arc Welding and Metal Cored

Ehectrodes for Gas Metal Arc Welding

AWS A5, 23M

AINS A5 25

ANS A5.26M

AWS 25.32M

. Designation Title

'_ . . | Specification for Carbon Steed Electrodes for Shielded Metal
: AWYS A5.1M Arc Welding

Specification for Low-Altoy Steel Electrodes for Shiekdad
Metal Arc Welding

AWS A5.5M

Head Stud Anchors
Steel stud shear connectors shall conform to the reguirements of AWS D1.1M,
Structural Welding Code — Steel.

Studs are made from cold drawn bar, either semi-kiiled or killed aluminum or silicon
deoxidized, conforming o the requirements of ASTM A29M, Standard Specification for
General Requirements for Steel Bars, Carbon and Alloy, HotWrought.

Turnbuckle

Unless otherwise specified, turnbuckle shall conform to the applicable requirements of
ASTM F1145, Standard Specification for Turnbuckles, Swaged, Welded, Forged and
AASHTO M 268, Standard Specification for Turnbuckles and Shackies.

Stainless Steel Flagpole Post

Unless otherwise specified, stainless steel for flagpole shall conform to the applicable
reguirements of ASTM A312M, Standard Specification for Seamless, Welded, and
Heavily Cold Worked Austenitic Stainless Steel Pipes and ASTM AS54, Standard
Specification for Welded Stainless Steel Mechanical Tubing.

C. Construction Requirements

b.

shop and Erection Drawings
Shop and erection drawings are permitted to be prepared in stages. Shop drawings
shalt be prepared in advance of fabrication and give complete information necessary
for the fabrication of the component parts of the 458 structure, including the location,
type and size of welds and bolts. Erection drawings shall be prepared in advance of the
erection and give information necessary for erection of the structure. Shop and
erection drawings shall clearly distinguish between shop and field welds and bolts and
shall clearly identify pretension and slip-critical high-strength bolted connections.
Fabrication
i. Cambering, Curving and Straightening
Local application of heat or mechanical means is permitied to be used 1o
introduce or correct camber, curvature and straightress. The temperature of
heated areas as measured by the approved methods, shall not exceed 593 °C
for ASTM AS14M or as indicated in the Plans.

ii. Thermal Cutting



iii.

iv.

Thermally cut edges shail meet the requirements of AWS DIL.IM clauses
5.14.5.2, 5.14.8.3 and 5.14.8.4, with the exception that thermaily cut free
edges that will be subject to calculated static tensile stress shali be free of
round-bottom gouges greater than 5 mm and sharp V-shaped notches. Gouges
deeper than 5 mm and notches shall be removed by grinding or repaired by
welding.

Reenivant corners, except reentrant corners of beam copes and weld access
holes, shall meet the requirements of AWS D1.1, Section 5.16. i another
specified contour is required, it shall be shown on the contract. Beam copes
and weld access shall meet the geometrical requirements of Secticn 510.1.5,
Beam Copes and Weld Access Holes of Chapter 5, Structural Steel of National
Structural Code of the Phitippines (NSCP), 2015 Edition. Beam copes and weld
access holes in shapes that are to be galvanized shall be ground. For shapes
with a flange thickness not exceeding 50 mm the roughness of thermally cut
surfaces of copes shall be no greater a surface roughness value of 50 pm as
defined in ASME 846.,1 Surface Texture (Surface Roughness, Waviness, and
Lay). For beam copes and weld access holes in which the curved part of the
access hole is thermally cut In ASTM A6M hot rolied shapes with a flange
thickness exceeding 50 mm and welded built-up shapes with material thickness
greater than 50 mm, a preheat temperature of not less than 66 °C shall be
applied prior 10 thermal cutting. The thermally cut surface of access holes in
ASTM ASM hot rolled shapes and built-up shapes with a thickness greater than
50 mm shall be ground and inspected for cracks using magnetic particle
inspection in accordance with ASTM E709, Standard Guide for Magnetic
Particle Testing. Any crackis unacceptable regardiess of size and location,

Planning of Edges

Planning or finishing of sheared or thermaily cut edges of plates or shapes is
not required unless specifically called for in the Contract documents of
included in a stipulated edge preparation for welding,

Welded Construction

The technigue of welding, workmanship, appearance and quality of welds, and
the methods used in correcting nonconforming work shall be in accordance
with AWS DLIM,

Boited Construction

Parts of bolted members shall be pinned or bolted and rigidly held together
during assembly. Use of a drift pin in bolt holes during assembly shall not
distort the metal or enlarge the holes. Poor matching of holes shal! be cause for
rejection.

Bolts shall cotnply with the provisions of the Research Council on Structural
Connections (RCSC) Specification for Structural Joints using ASTM F3125M
except that thermaliy cut holes shall be permitted with a surface roughness
profile not exceeding 25 ym as defined in ASME B46.1. Gouges shall not exceed
a depth of 2 mm.

Fully inserted finger shims, with a total thickness of not mare than 6 mm within
a joint, are permitied in joints without changing the strength {based upon hole
type) for the design connections. The orientation of such shims is independent
of the direction of application of the load. The use of high-strength bolts shall
conform to the reguirements of the RCSC Specification for Structural Joints
using ASTM F3125M,



vi. Dimensional Tolerances
Dimension tclerances shall be in accordance with the American Institute of
Steel Construction {AISC) Code of Standard Practice for Steel Buildings and
Bridges.

vii. Finish of Column Bases
Column bases and base plates shall be finished in accordance with the
following requirements:

1, Steel bearing ptates 50 mm or less in thickness are permitted without
milting, provided a satisfactory contact hearing is obtained. Steel
bearing plates over 50 mm but not ever 100 mm in thickness are
permitted to be straightened by pressing, or if presses are not
available, by milling for bearing surfaces {except as noted in
subparagraph 2 and 3 of this section}, to obtain a satisfactory contact
bearing. Steel bearing plates over 100 mm in thickness shall be milled
for bearing surfaces {except as noted in subparagraph 2 and 3 of this
section).

3. Bottom surfaces of bearing plates and column bases that are grouted
to ensure full bearing contact on foundations need to be milled.

3. Top surfaces of bearing plates need not be milted when complete-joint
penetration groove welds sre provided between the column and
bearing plate.

viil. Holes for Anchor Rods
Holes for anchar rods shalf be permitted to be thermally cut in accordance with
the provisions of Subsection 1047.3,2.2, Thermal Cutting.

ix. Drainin Holes
When water can collect inside Hollow Structural Sections (HSS} or box
members, either during construction or during service, the member shall be
sealed, provided with a drain hole at the base.

x. Requirements for Galvanized Members
Members and parts to be galvanized shall be designed, detalled and fabricated
to provide for flow and deainage of pickling fluids and zinc and to prevent
pressure built up in enclosed parts.

Design and detailing of galvanized members shall conform to the reguirements
of the following:

1. ASTM A123M, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings and (ron and steel Products.

2. ASTM A153M, Standard Specification for Zinc Coating (Hot-Dip) on lron
and Steet Hardware.

3. ASTM A384M, Standard Practice for Safeguarding Against Warpage and
Distortion During Hot-Dip Galvanizing of Steel Assemblies.

4. ASTM A780M, Standard Specification for Repair of Damaged and
Uncoated Areas of Hot-Dip Galvanized Coatings.

¢. Shop Painting
i. General Requirements
Shop painting and surface preparation shall be in accordance with the provision
of the AISC Code of Standard Practice for Steel Building and Bridges. Shop paint
is not required unless specified in the Contract Documents.
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iti.

.

d. Erectic
i

ii.

iii.

iv.

vi.

Inaccessible Surfaces
Except for cantact surfaces, surfaces inaccessible after shop assembly shalt be
cleaned and painted prior to assembly

Contact Surfaces

Paint is permitted in bearing-type connections. For slip critical connections, the
faying surface requirements shall be in accordance with the RCSC Specification
for Structural Joints Using ASTM F3125M,

Finished Surfaces

Machine-finished surfaces shall be protected against corrosion by a rust
inhibitive coating that can be removed prior to erection, or which has
characteristics that make removal prior to erection unnecessary.

Surfaces Adjacent to Fietd Welds

Unless otherwise specified, surface within 50 mm of any field weld location
shall be free of materials that would prevent proper welding or produce
objectionable fumes during welding.

n
Alignment of Column Bases
Column bases shall be set level 1o the reguired elevation with full bearing on
concrete or masonry.

Bracing

The frame of steel skeieton buildings shall be carried up true and plumb within
the limits defined in the AISC Code of Standard Practice for Steel Buildings and
Bridges. Temporary bracing shail be provided, in accordance with the
requirements of the Code of Standard Practice for Steel Buildings and Bridges,
wherever necessary to support the loads to which the structure may be
subjected, including equipment and the operation of same. Such bracing shall
be left in place s long as required safety.

Alignment
No permanent boliing or welding shall be performed until the adjacent
affected nartions of the structure have haen praperly aligned.

Fit of Column Compression Joints and Base Plate

tack of contact bearing not exceeding a gap of 2 mm, regardless of the type of
splice used {partiai-joint-penetrating groove welded or bolted), is permitted. if
the gap exceeds 2 mm, but is less than 6 mm, and if an engineering
investigation shows that sufficient contact area does not exist, the gap shall be
packed out with non-tapered steel shims. Shims need not he other than mild
steel, regardless of the grade of the main material.

Field Welding

Shop paint on surfaces adjacent to joints to be field welded shall be wire
brushed to assure weld quality. Field welding of attachments to installed
embedment in contact with concrete shall be dene in such a manner as 1o
avoid excessive thermal expansion of the embedment which could result in
spalling or cracking of the concrete or excessive stress in the embedment
anchors.

Field Painting

Responsibility for touch-up painting, cleaning and field painting shall be
allocated in accordance with accepted local practices, and this allocation, shall
be set farth explicitly in the design documents.



vii. Field Connections
As erection progresses, the structure shall be secureiy bolted or welded to
support the dead, wind and erection loads.

e. Quality Control
The fabricator shall provide quality control procedures to the extent that the fabricator
deems necessary to assure that the work performed s in accordance with this
Specification. In addition to the fabricator's quality control procedures, material and
workmanship at all times may be subject to inspection by the Engineer.
i. Cooperation
As much as possible, the inspection by the Engineer shall be made at the
fabricator’s plant. The fabricator shall cooperate with the Engineer, permitting
access for inspection to all places where work is being done,

il. Rejection
Material or workmanship not in conformance with the provision of this
Specification shall be rejected by the Engineer at any time during the progress
of work.

ili. Inspection and Testing of Welding
The inspection and testing of welding shall be performed in accordance with
the provisions of AWS D1.1 except as modified in Section 510.2, Welds of
Mational Structural Code of the Philippines, 2015, The process, extent and
standards of acceptance shall be clearly defined in the Contract.

iv. Inspection of Slip-Critical High Strength Bolted Connections
The inspection of slip-critical high strength bolted connections shall be in
accordance with the provisions of the RCSC Specification for Structural Joints
Using ASTM F3125,

v. Ildentification of Steel
The fabricator shall be able to demonstrate by a written procedure and by
actual practice a method of material identification, visible at least through the
“fit-up” operation for the main structural elements of each shipping piece.

. Method Of Measurement
The guantity of structural steel to be paid for shall be the number of kilograms or lump sum
installed in place and accepted.

The guantity of metal structure accessories 1o be paid for shall be the number of kilograms,
pieces or furnp sum installed in place and accepted.

E. Basis Of Payment
The accepted quantity, measures as prescribed in Section 10474, Method of Measurement
shall be paid for at the Contract Unit Price for Metal Structuras which price and payment shall
constitute full compensation for furnishing and placing all materials, including all iaber,
equipment, tools and incidentals necessary to complete the work prescribed in this ttem.
Payment shall be made under:
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I:::n_ ; Description He:i‘:'mmt :
Numbar
1047 {1} ! Structura] Steel Lump Son
1047 (2)a ' Siructurat Steel, Trusses Kitogram
1047 (23h ‘ structural Steel, Purlins Kilogiam
1047 (2)c | Structural Steel, Cladding Kilogram
1047 {3)a { Metai Structure Accessories, Bolts Each
1047 (3jh | Mebal Structure Accessories, Sagrods Fach |
1047 (3) | Metal Structure Accessories, Turnbuckie Each \
1047 (3)a | Mekal Structure Accessories, Cross Bracing gach
1047 (4) ' Metai Structure Accassories, Cross Bracing Kilogram
1047 (5) - Metal Structure Accessories, Steel Piates Fach |
1047 {6) | Metal Structure Accessories, Steel Plates Kilogram |
1047 {71a l Metal Structure Accessories, Bolts Kilogram ‘
1047 (7)o | Metal Structure Atcessories, Sagrods Kiogram |
047 (7 : patal Structure Accessories, Turnbuckie Kiloqgram
1047 (8) | Structurai Steel, Ronf Framing Lump Sum |
1047 (9) | Staiess Steel Pipe, Flagpole Post Kilsgram
1047 {18} | Metal Structure Accessaties Lump Sum

XIl. MASONRY WORKS

A. Description
This ltem shall consist of furnishing of all necessary materials, tools, equipment and labor
necessary to complete the execution of the masonry works as shown on the Plans.

B. Material Requirements
a. Hydraulic Cement
Hydraulic Cement shall conform 1o the applicable requirements of Subsection 00.2.1,
Portland Cement of item 900, Structural Concrete.

b. Aggregates
i. Aggregates for Concrete Hollow Blocks and Louver Blocks
Aggregates shalt conform to the applicabie requirements of Subsection 900.2.2,
Concrete Aggregates of (tem 900, Structural Concrete.

ii, Aggregates/Pozzolan for Autoclaved Aerated Concrete {AAC) Blocks
Aggregates and pozzolan shall conform to the applicable requirements of ASTM
€332, Standard Specification for Lightweight Aggregates for Insulating Concrete
and ASTM C618, Standard Specification for Coa! Fly Ash and Raw or Calcined
Natural Pozzolan in Concrete, respectively.



fii.

iv.

vi,

vil.

viil.

xi.

Water
Water shall conform to the applicable requirements of Subsection 200.2.3,
Water of ltem 800, and Structural Concrete,

Reinforcing Steel
1. Reinforcing Steel for Concrete Hollow Blocks and Louver Blocks
Reinforcing steel shall conform to the applicable requirements of ltem
902, Reinforcing Steel.

2. Reinforcing Steel for Autoclaved Aerated Concrete (AAC) Biocks
Dowels and tie bars shall conform to the applicable reguirements of
AASHTO M322M or ASTM A996M, Standard Specification for Rail-Steel
and Axle-Steel Deformed Bars for Concrete Reinforcement.

Mortar for Concrete Hollow Blocks and Louver Biocks

Mortar shall consist of sand, cement and water conforming to the
requirements of item 900, Structural Concrete, mixed in the proportion of one
{1) part cement to three (3) parts sand by volume, and sufficient water to
obtain the required consistency.

Quicklime for Autoclaved Aerated Concrete {AAC) Blocks
Quicklime shall conform to the applicable requirements of ASTM (5, Standard
Specification for Quicklime for Structural Purposes.

Gypsum for Autoclaved Aerated Concrete {AAC) Blocks

.Gypsum shall conform to the applicabie requirements of ASTM C22M, Standard

Specification for Gypsum.

Aeration Agent for Autoclaved Aerated Concrete (AAC) Blocks
Aeration agent shall conform to manufacturer’s specifications.

Thin-bed Mortar for Autoclaved Aerated Concrete (AAC) Blocks

Thin-bed mortar shall conform to the applicable requirements of ASTM C1660,
Standard Specification for Thin-bed Mortar for Autoclaved Aerated Concrete
(AAC} Masonry.

Backer Rod for Autaclaved Aerated Concrete (AAC) Blocks

Backer rod shall conform to the applicable requirements of ASTM D5249,
Standard Specification for Backer Material Use with Cold- and Hot- Applied
Joint Sealants in Portland-Cement Concrete and Asphalt Joints.

Concrete Hollow Blocks and Louver Blocks
Width, height and length of concrete hollow blocks and louver blocks shall be
13.20 mm from the specified dimension as shown on the Plans

1. Load-Bearing Concrete Hoflow Blocks
Load-bearing concrete hollow blocks shall conform to the physical
requirements of the Tables 1046.1 and 1046.2 as prescribed on ASTM
a0, Standard Specifications for Load-bearing Concrete Masanry Units.



| Table 1}.046.1 Thickness ?f Face Shells and Wehs
' . P L Minhimum Web Thickness (tw)
© Nominal = Minimuem Face - —
© Width (W) of | Shell Thickness |  Equivalent Web
Counits, mm | (&), mm Webs, mm Thickness,
‘ minflinaar m
| 76.22nd 102 19 8 136 |
' 152 ' 25 ! 35 _’_ 188 |
: 703 32 25 ' 188

254 and greater 32 29 209

Table 1046.2 Strangth, Absorption, and Density Classification

. Reguirements .
| Dven-Dry . §
Density Density of Maximum Water M"}EL",::::;RTE' :
gz Py i - k3 .
- Classification C?:;?:;e, Absorption, gfm Strength, MPa (Psi)
t Average of | Average | Individual | Average élﬂdividual

_ ! Inits [of 3 Units Units aof 3 Units ; Units
Lightweight Leseinen | 28 220 ( - ) 11.7 (1700)

1680 toless 131 ...

.Medlum Weight than 2000 240 272 11900} ;1 1.7 {1700}
Mormal Weight {2000 or more 208 2440 {gﬂlo} 11,7 (17¢G0)

2. Non-lLoad Bearing Concrete Hollow Blocs and Louver Blocks

Non-load bearing concrete hollow blocks shall be clearly marked to
prevent their use as load bearing units.

a.

b,

Type I, Moisture-Controlied Units — Units shall conform to the
requirements of Tables 1046.3, 1046.4 and 1046.5.

Type I, Non-Moisture-Controlled Units — Units designated as
Type I shail conform to the requirements of Table 1046.4.

Table 1046.3 Weight Classification

Weight Classification Oven-Dry Eir;?tnzanf Concrete,
Lightweight Less than 1680
Medium Weight 1680 to less than 2000
Normal Weight 200G or more

Table 1046.4 Strenygth Requirements

. Compressive Strength (Average Net Area, Min.) .

MPa (Psi}

Average of 3
ool 4.14 {600)
| Individual Unit 3.45 {500)




Table 1046.5 Maoisture-Content Reguiraments for Type I Units

Muoisture Content, max., %o of Total

Ahsorption (Average of 3 Units)

| Total Linear Drying : aditions at | : ot

" Shrinkage, % Humidity Calldltlﬁnf‘ :; Joh Site of Point of

; Humid* Intermediate® Arid®

' Less than 0.03 45 f 40 EE

0,03 to less than 0.045 40 : 35 ©3D
0.045 to 0,065, max 35 | 30 | 25

Motz
A Mesn aanval relative humidiy above 75%
& plsan anvud relslive Sursdity 50 to 75%
* Masn annual reistiva humidiy less Mian 50%

xii, Autoclaved Aerated Concrete Blocks
Overall unit dimension (width, height or iength) of autociaved agrated concrete
bloecks shall not exceed 3 mm from the specified dimension shown on the
Plans.

Non-load bearing Autoclaved Aerated Concrete Blocks shall conform to the
physical requirements of the following tables as prescribed on ASTM (1693,
Standard Specifications for Autoclaved Aerated Concrete (AAC).

Table 1046.6 Weight Classification

Strength Norminal Dry Density Limits, kg/m3

Class Bulk Density,
kg/m3 . Lower Limit > Upper Limit <

500 | 450 550
AAC-4 |

| £00 : S50 650

ARC-S | 600 ; S50 650

| 700 650 750

A ! 600 550 650

| 700 | 650 750

| AAC-6 ] 6.0 {870}

Tabla 1046.7 Strength Requireaments

Strength Class Minimuwmn Compressive Strength,MPa (Psi)

AAC-4 4.0 {580)

AAC-5 5.0 {725)

Table 1046.8 Average Drying Shrinkage Requirement

| Strength Class Average Drying Shrinkage
BACH =0.02%
AAC-S =0.02%
BEC-6 =0.02%




xiii, Other Constituents for Concrete Hollow Blocks and Louver Blocks
Air-entraining agents, coloring pigments, integral water repellents, finely
ground silica, and other constituents that are previously established as suitable
for use in concrete masonry shall conform to applicable ASTM standards.

xiv. Adobe Blocks
Adobe units shall have an average compressive strength of 2068 KPa when
tested in accordance with ASTM C67, Standard Test Methods for Sampling and
Testing Brick and Structural Clay. Five {5) samples shall be tested and individual
units are not permitted to have a compressive strength of less than 1724 KPa.

xv. Mortar for Adobe Blocks

Mertar for adobe shall conform to ASTM C270, Standard Specification for
Mortar for Unit Masonry.

X, ELECTRICAL WORKS

A. Scope of Work

1. The work of the contractor censists of furnishing of all tools, labor, equipment, and
materials and performing all operations in connection with the electrical system shown on
the drawing, their test and inspection, complete and in aecordance with these
specifications and drawings and subject to the terms and conditions of the contract, and all
ather labor and materials not specifically mentioned under sections, to bring the electrical
system to operating conditions and be ready for use by the Owner,

B. Applicable Documents

1. The works covered by these specifications shall be governed by the requirements of the
Philippine Electrical Code, US Federal Specifications, and NEMA standards

C. Materials

1. Pole
Tapered - Hot Dipped Galvanized, Powder-Coated Steel Post, 6.0m height pole {8"@
Bottom & 3"@ Top} 2meters Single arm bracket type. Baseplate {400x400x20mm) Pole
thickness (3.5-4mm) with complete accessories Anchor bolts, knots and washers.

2. Solar Panel
Solar Streetlight {conventional} Head lamp {100W, 12,000-16,000LM) IPBR. Aluminum
Solar Panel {manocrystaliine 100W, 18V battery (24V/80aH, Lithium lon) Led Chip
Brand: Bridge lux or Philips Led Module: 3 Modules Lifetime: 100,000 hours CCT: 5000K
iP Rating: P68 Charge Yime - 7hrs with enough strong shine Discharge time - full power
>15hrs, saving mode >60hrs Working Temp - -25°¢ + 65°c
Mounting Height - 6-8M Lamp Material of Main - Aluminum Alloy Certificate - CE /
RCOHS / IP65 Warranty Period - Byears {3 yrs. + 3yrs extension)

3. Warranty
Lithium Battery:  Minimum of 3 years
Solar Panei; Minimum of 5 years
Pole: Minimum of 5 year



D. Duty Cycle

The W-LED solar street lighting system should bhe designed to operate from dusk to dawn,
under average daily insclation of 5.5 kWh /sq.m. On a horizantal surface.

LUMINAIRE
The light source will be a white LED type. Single lamp or multiple iamps can be used. The color

temperature of white LED used in the system should be in the range of 5000°K-6500°K. Use of
LEDs which emits ultraviolet light is not permitted.

The light output from the white LED light source should be constant throughout the duty cycle.
The lamps should be housed in an assembly suitable for cutdoor use. The temperature of heat
sink shoutd not increase more than 20°C above ambient temperature during the dusk to dawn
operation,

The make, model number, country of origin and technical characteristics (including LM-80, LM-
79 report) of white LEDs/LED Luminaire used in the lighting system must be furnished The
enclosure of tuminary should be with IPG5 protection,

BATTERY

Lithium Ferro Phosphate Battery.
» Battery should conform to the latest BIS/International standards {IEC 62133)

Battery should have minimum 5 year warranty.
* The battery should be fixed at a height of 3 meter from ground level on the pole in a
battery box with IPE5 grotection,

PV MODULE

= The PV module(s} should be indigenously menufactured and contain crystalline silicon
cells. It required to have certificate for the supplied PV moduie as per IEC 61215, IEC
61730 and IEC 61701 specifications or equivalent BlS specifications,

= The power output of the PV moduie must be reported under standard test conditions
(STC) at 16.4 volt load voltage. -V curve of the sample module
Should be submitted.

= The open circuit voltage of the PV moduies under 57C should be at least
21.0 volt.
. The PV module efficiency should be above 12 %.
a The terminal box on the module shoutd have a provision for opening for replacing the

cable, if required.

" Each PV module should be provided with RF identification tag. The foliowing
information must be mentionad in the REID used on each module (This can be inside or
outside the laminate, but must be able to withstand harsh environmental conditions.)

a} Name of the Manufacturer or distinctive Logo
b) Model or Type No.
c) Serial No.

d) Year of make

E. ELECTRONICS, INCLUDING PROTECTIONS
®  The totzal electronic efficiency should be at jeast 85%.
»  Electronics should operate at 12 V/24V/36V/48V and should have temperature

*  Compensation for proper charging of the battery throughout the year,



The light output should remain constant with variations in the battery voltages.
The system should have protection against battery overcharge and deep discharge
conditions,
Fuse should be provided to protect against short circult conditions.
A blocking diode should he provided as part of the electronics, to prevent reverse flow
of current through the PV module(s). In case such a diode is not provided with the PV
module, Tull protection against open citcult, accidental short circuit and reverse
polarity should be provided.

The charge controller should be in corporate with MPPT/PWM.

Adequate protection to be provided against battery reverse polarity

Adequate protection is to be incorporated under No Load conditions.

Load reconnect should be provided at 80% of the battery capacity status.

Necessary lengths of wires / cables and appropriate fuses should be provided

. F. MECHANICAL COMPONENTS AND INSTALLATION

« Aluminum frame structure, with anodizing to be fixed on the pole to hold the SPV module.
The frame structure should be inclined at an angle of 10 degree from the horizontal to mount
the PV module, The luminaire should be fixed to the pole on aluminum arm. The Aluminum
arm for holding the luminaire should have suitable length and should be set at a suitable
angle to maximize lux of desired level over the specified area.

» A vented FRP/ABS/Aluminum box (IP65 protection) with suitable structure to be fixed on the
pole for housing the storage battery with locking arrangement facility.

« All mechanical metallic parts shall be of aluminum/ stainless steel of suitable thickness to
withstand loads including wind loads and should have good aesthetic appearance. All
external parts should be Aluminum/Stainless Steel and should be replaced during the
warranty period In case of any defects. Al nuts and bolts used should be of stainless steel.

» The foundation of the pole should be of PCC of required size, The pole with foundation

»  Plate of suitable size should be fixed on the PCC foundation using foundation bolts.

INDICATORS

The pole should be of Gl with coated with rubber paint.
The foundation plate shouid be fixed 150 mm above ground level.

The system should have twe indicators, green and red,

The green indicater should indicate the charging under
Progress and should glow only when the charging is taking place. it shouid stop

glowing when the battery is fully charged.
Red indicator should indicate the battery “Load Cut Off” condition

G. INSTALLATICN
1. Pole
The pele shall be install in accordance with the drawings and the requirements of the
Philippine Efectricat Code with standards grouping practices.
2. Sotar Fixture {head lamp)
The Contractor shall furnish and install all All-in-One Solar integrated Street light as
indicated on the drawings, including mounting channels and supports.



3.

Testing

a. Performance test
The electrical contractor shall test all system of Sofar street (ights installation for proper
Operational conditions. These conditions shall apply to the power and lighting
Installation.

H. Workmanship/installation

1. All materials for the work of this project shall be delivered, stored and handlad
So as to preclude damage of any nature.
2. Commissioning and Testing.

a) Performance test — The Electrical Contractor shall test all system of entire electrical
installation of the project for proper operating conditions. These conditions shall
apply to the power and lighting installation, voltage drop, grounding defects.

b} The Contractor shall conduct testing and commissioning and submit result te the
Project Engineer duly signed and sealed by the Professional Electrical Engineer

i, Warranty

1

The Contractor warrants that the Goods supplied under the Contract are new, unused,
made of the most recent or current modeis and incorporated all recent improvements in
the design and materiais.

The Contractor further warrants that ait Goods supplied under the Contract shall have no
defects, arising from the design of luminaires, materials or workmanship or from any act or
omission of the Contractor that may develop under normal use of the supplied Goods in the
conditions prevailing in the country of final destination.

The Cantractor shall bear all materials, transportations and engineering costs as well as
other charges that may be incurred in connection with the defects in the design, materials
and workmanship appearing within the warranty period.

The sugpplies delivered are free from patent and latent defects and all condition under this
Contract have been fully met.

In order to assure that the manufacturing defects shall be corrected by the Contractor, a
warranty shall be reguired from the Contractor for a mintmum period of five {5} years for all
lighting equipment’s.

The lamp depreciation must be kept to its original illumination level within its warranty
period, If the lamp itlumination depreciation found to be below 50% of its original
iilumination level, it should be repiaced immediately by the Contractor without any cost to
the client or TIEZA.

Prepared By:

M. MANIAGO ENS®) . ESPINA
Civil - Estlmator Eledyical ~-Designer/Estimator
Checked By: Noted:

M&. F. YAMBAO ENGR.JEC

Manager, P

MmB Manager, PEPD



Section VII. Drawings

[Insert here a list of Drawings. The actual Drawings, including site plans, should be attached
to this section, or annexed in a separate folder.]
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WATTAGE : 100W
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MAXIMUM POWER VOLTAGE : 18V

LED CHIP BRAND : BRIDGELUX/PHILIPS

LED MODULE : 3 MODULES
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LIFE TIM : 100,000 HOURS

CCT : 5000K

LAMP MATERIAL : ALUMINUM ALLOY

IP RATING : IP68

WARRANTY : 6 YEARS WITH AFTER SALES DERVICE
BATTERY CAPACITY : 24V/60AH

CYCLES : 2000

BATTERY TYPE : LIFE PO4 LITHIUM ION

CHARGING TIME : 6 -7 HOURS BY SUN
CONTROLLER WORK FUNCTION : AUTOMATIC STEADY
LIGHTING TIME CONTROL

WORKING DURATION : 11 TO 12 HOURS

POLE : 6M TAPERED GALVANIZED

POST WITH 2M ARM AND WITH BATTERY BOX
HEIGHT : METERS

BASE DIAMETER : 8"

TOP DIAMETER : 3"
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Section VIII. Bill of Quantities

Notes on the Bill of Quantities

Objectives
The objectives of the Bill of Quantities are:

a. to provide sufficient information on the quantities of Works to be performed to
enable Bids to be prepared efficiently and accurately; and

b. when a Contract has been entered into, to provide a priced Bill of Quantities for use
in the periodic valuation of Works executed.

In order to attain these objectives, Works should be itemized in the Bill of Quantities in
sufficient detail to distinguish between the different classes of Works, or between Works of
the same nature carried out in different locations or in other circumstances which may give
rise to different considerations of cost. Consistent with these requirements, the layout and
content of the Bill of Quantities should be as simple and brief as possible.

Daywork Schedule

A Daywork Schedule should be included only if the probability of unforeseen work, outside
the items included in the Bill of Quantities, 1s high. To facilitate checking by the Entity of
the realism of rates quoted by the Bidders, the Daywork Schedule should normally comprise
the following:

a. A list of the various classes of labor, materials, and Constructional Plant for which
basic daywork rates or prices are to be inserted by the Bidder, together with a
statement of the conditions under which the Contractor will be paid for work
executed on a daywork basis.

b. Nominal quantities for each item of Daywork, to be priced by each Bidder at
Daywork rates as Bid. The rate to be entered by the Bidder against each basic
Daywork item should include the Contractor’s profit, overheads, supervision, and
other charges.

Provisional Sums

A general provision for physical contingencies (quantity overruns) may be made by
including a provisional sum in the Summary Bill of Quantities. Similarly, a contingency
allowance for possible price increases should be provided as a provisional sum in the
Summary Bill of Quantities. The inclusion of such provisional sums often facilitates
budgetary approval by avoiding the need to request periodic supplementary approvals as the
future need arises. Where such provisional sums or contingency allowances are used, the
SCC should state the manner in which they will be used, and under whose authority (usually
the Procuring Entity’s Representative’s).
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The estimated cost of specialized work to be carried out, or of special goods to be supplied,
by other contractors should be indicated in the relevant part of the Bill of Quantities as a
particular provisional sum with an appropriate brief description. A separate procurement
procedure is normally carried out by the Procuring Entity to select such specialized
contractors. To provide an element of competition among the Bidders in respect of any
facilities, amenities, attendance, etc., to be provided by the successful Bidder as prime
Contractor for the use and convenience of the specialist contractors, each related provisional
sum should be followed by an item in the Bill of Quantities inviting the Bidder to quote a
sum for such amenities, facilities, attendance, etc.

Signature Box

A signature box shall be added at the bottom of each page of the Bill of Quantities where the
authorized representative of the Bidder shall affix his signature. Failure of the authorized
representative to sign each and every page of the Bill of Quantities shall be a cause for
rejection of his bid.

These Notes for Preparing a Bill of Quantities are intended only as information for the
Procuring Entity or the person drafting the Bidding Documents. They should not be included
in the final documents.
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Tourism Infrastructure and Enterprise Zone Authority
7" Floor, Tower 1 Double Dragon, Double Dragon Meridian Park,
Macapagal Ave. cor. EDSA Extension,Bay Area, Pasay City

SUMMARY OF BID

PROJECT :SUPPLY ,DELIVERY AND INSTALLATION OF SOLAR STREETLIGHTS SAN JUAN, BATANGAS

DURATION 150 Calendar Days
Item No. ITEM OF WORK AMOUNT
A GENERAL REQUIREMENTS
a.l Health and Safety Program
a.2 Temporary Facilities
a.3 Project Signage
a4 Mobilization & Demobilization
B. CIVIL WORKS
C. ROAD WAY LIGHTING SOLAR LED LIGHTS
D. HAULING OF MATERIALS TO SITE

AMOUNT IN WORDS

Name of Company

Business Address

Name & Signature of
Authorized Representative

Designation




BILL OF QUANTITIES

Project : Supply Dellvery and installation of Solar Street lights
Location : San Juan, Batangas
ITEM
NO DESCRIPTION UNIT aTy. UNIT COST ANMOQUNT
I. | GENERAL REQUIREMENTS ' '
a. Health & Safety Program 1.5 1.00
b. Temporay Barracks l.s 1.00
c¢. Project Signage set 2.00
d. Mobilization & Demobilization Is 1.00
fl. CIVIL WORKS
a. Earth Works
Structure Fxcavation (Common Sofl Manual) cu.m 464,98
Backfill {from Structure Excavation, Manual} cu.m 218.40
Removal of Sidewalk {100 mm. thk} sg.m 437.76
Removal of Stone Masonry Lined Drainage Structures cu.m 216.00
Removal of Concrete Drainage Stuctures cu.m 45.36
h. RCWorks
Structural Concrete For Footing and Canal (Class A, 28 cu.m 154.08
Structural Concrete for Pedestal(Class A, 28 Days) cu.m 53.74
Reinforcing Steel, Grade 40 kg 27945.58
Farmwarks and Scaffoldings s5q.m 316.16
tean Concrete {For Manua! Mixing) cuLIm 43.78
Sidewalk {100mm Thk) sg.m 355.20
¢.  Masonry Warks
Masonry Works, Cement Plaster Finish sq.m 266.11
Painting Works (Masonty) sq.m 266.11
4. Siope Protection
Grouted Riprap (Class A} cu.m 216.00
in ROADWAY LIGHTS sets 398.00
" |{SOLAR LED 100W, 6M POLE, ZM ARM BRACKET TYPE) '
v, {HAULING OF MATERIALS TO SITE hrs 156.00
In Words: Pesos
GRAMD TOQTAL o —
In Figures: Php
Submitted By
Nomre of the ﬁepresentaﬁve of the Bidder Name of the Bidder

Fosition

PEPD.QF.07
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Section IX. Checklist of Technical and Financial
Documents

Notes on the Checklist of Technical and Financial Documents

The prescribed documents in the checklist are mandatory to be submitted in the Bid, but
shall be subject to the following:

a. GPPB Resolution No. 09-2020 on the efficient procurement measures during a State
of Calamity or other similar issuances that shall allow the use of alternate documents
in lieu of the mandated requirements; or

b. any subsequent GPPB issuances adjusting the documentary requirements after the
effectivity of the adoption of the PBDs.

The BAC shall be checking the submitted documents of each Bidder against this checklist
to ascertain if they are all present, using a non-discretionary “pass/fail” criterion pursuant to
Section 30 of the 2016 revised IRR of RA No. 9184.
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Checklist of Technical and Financial Documents

I. TECHNICAL COMPONENT ENVELOPE

Class “A” Documents

Legal Documents

(2)
(b)

(©)

(e)

Valid PhilGEPS Registration Certificate (Platinum Membership) (all pages);
and

Registration certificate from Securities and Exchange Commission (SEC) with
Articles of Incorporation (AOI), Department of Trade and Industry (DTI) for
sole proprietorship, or Cooperative Development Authority (CDA) for
cooperatives or its equivalent document;

and

Mayor’s or Business permit issued by the city or municipality where the
principal place of business of the prospective bidder is located, or the
equivalent document for Exclusive Economic Zones or Areas;

and

Tax clearance per E.O. No. 398, s. 2005, as finally reviewed and approved by
the Bureau of Internal Revenue (BIR).

Technical Documents

®

(2

(h)

G

(k)

Statement of the prospective bidder of all its ongoing government and private
contracts, including contracts awarded but not yet started, if any, whether
similar or not similar in nature and complexity to the contract to be bid; and
Statement of the bidder’s Single Largest Completed Contract (SLCC) similar
to the contract to be bid, except under conditions provided under the rules;
and

Philippine Contractors Accreditation Board (PCAB) License;

or

Special PCAB License in case of Joint Ventures;

and registration for the type and cost of the contract to be bid; and

Original copy of Bid Security. If in the form of a Surety Bond, submit also a
certification issued by the Insurance Commission,;

or

Original copy of Notarized Bid Securing Declaration; and

Project Requirements, which shall include the following:

a.  Organizational chart for the contract to be bid;

b. List of contractor’s key personnel (e.g., Project Manager, Project
Engineers, Materials Engineers, and Foremen), to be assigned to the
contract to be bid, with their complete qualification and experience
data;

c.  List of contractor’s major equipment units, which are owned, leased,
and/or under purchase agreements, supported by proof of ownership or
certification of availability of equipment from the equipment
lessor/vendor for the duration of the project, as the case may be; and

Original duly signed Omnibus Sworn Statement (OSS);
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and if applicable, Original Notarized Secretary’s Certificate in case of a
corporation, partnership, or cooperative; or Original Special Power of
Attorney of all members of the joint venture giving full power and authority
to its officer to sign the OSS and do acts to represent the Bidder.

O (I) Statement of Exclusivity (the bidder must certify that the foregoing personne
shall perform work and equipment shall be used exclusively for the project unti
completion of the project. Please see the attached Form for the purpose.)

o (m) Certificate or Affidavit of Site Inspection

0O (n) Additional Technical Requirements:

construction schedule and S-curve ss
manpower schedule

construction methods

equipment utilization schedule
PERT/CPM

Construction Safety and Health Program

O (o) Contractors Registration Certificate by DPWH for the list of all ongoing project:
if none, affidavit that there is none.

Financial Documents

(p) The prospective bidder’s audited financial statements, showing, among others,
the prospective bidder’s total and current assets and liabilities, stamped
“received” by the BIR or its duly accredited and authorized institutions, for
the preceding calendar year which should not be earlier than two (2) years
from the date of bid submission; and

(@)  The prospective bidder’s computation of Net Financial Contracting Capacity
(NFCCO).

Class “B” Documents
(r)  If applicable, duly signed joint venture agreement (JVA) in accordance with
RA No. 4566 and its IRR in case the joint venture is already in existence;
or
duly notarized statements from all the potential joint venture partners stating
that they will enter into and abide by the provisions of the JVA in the instance
that the bid is successful.

II. FINANCIAL COMPONENT ENVELOPE
(s) Original of duly signed and accomplished Financial Bid Form; and
O (©) Soft Copy of Financial Proposal in the form of Flash Drive (USB) shall be
submitted during the opening of bids

Other documentary requirements under RA No. 9184
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SS

(w)
)

(W)

Original of duly signed Bid Prices in the Bill of Quantities; and

Duly accomplished Detailed Estimates Form, including a summary shee
indicating the unit prices of construction materials, labor rates, and equipmen
rentals used in coming up with the Bid; and

Cash Flow by Quarter.
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Republic of the Philippines

Tourism Infrastructure & Enterprise Zone Authority

MANPOWER & EQUIPMENT

Project: Supply Delivery and installation of Solar Street lights

Lacation: San Juan, Batangas
Duration: 150CD

Minimum Required Manpower

Quantity

. Project Manager

. Project Engineer

. Materials Enginner

. Part-time Safety Officer
. Certified First Aider

. Project Foreman

. Skillad Worker

i. Helper/Lahorer

T o M DN oo

1

o B S T T

Minimum Reguired Equipment

Quantity

. Basic Construction Tools

. Welding Machine

. Cutting Qutfit

. Backhoe w/ Pavement Breaker (0.8C m3)
. Payloader (1.50 m?), LX80-2C

. Dump Truck {10 m®)

. Water Truck {1000 Gal)

. Plate Compactor (5 hp)

. One bagger mixer

_ Concrete Saw, Blade @ 14" (7.5 hp)

S o o~ @ o TN

[E——

Truck Mounted Crane, Hydraulic Hydraulic
' Telescopic Boom w/ Manlift, 2-5M/T

1. Mini Dump Truck (5.0 cu yds capacity )

1ot
i

P N o i it

Prepared By:

Checked by: Noted:
%L F. VAMBA% ENGR. JEOEERE
Manager, PMD ' Manager, PEP}S

|

PEPD.QF.06

i fr“"“_\‘\
e
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Bid Form for the Procurement of Infrastructure Projects
[shall be submitted with the Bid]

BID FORM

Date :
Project Identification No. :

To: [name and address of Procuring Entity]

Having examined the Philippine Bidding Documents (PBDs) including the Supplemental
or Bid Bulletin Numbers finsert numbers], the receipt of which is hereby duly acknowledged,
we, the undersigned, declare that:

a. We have no reservation to the PBDs, including the Supplemental or Bid Bulletins,
for the Procurement Project: [insert name of contract]:

b. We offer to execute the Works for this Contract in accordance with the PBDs;

c. The total price of our Bid in words and figures, excluding any discounts offered
below is: [insert information];

d. The discounts offered and the methodology for their application are: [insert
information];

e. The total bid price includes the cost of all taxes, such as, but not limited to: [specify
the applicable taxes, e.g. (i) value added tax (VAT), (i) income tax, (iii) local taxes,
and (iv) other fiscal levies and duties], which are itemized herein and reflected in
the detailed estimates,

f.  Our Bid shall be valid within the a period stated in the PBDs, and it shall remain
binding upon us at any time before the expiration of that period:

g. If our Bid is accepted, we commit to obtain a Performance Security in the amount
of [insert percentage amount] percent of the Contract Price for the due performance
of the Contract, or a Performance Securing Declaration in lieu of the the allowable
forms of Performance Security, subject to the terms and conditions of issued GPPB
guidelines! for this purpose;

h. We are not participating, as Bidders, in more than one Bid in this bidding process,
other than alternative offers in accordance with the Bidding Documents;

i.  We understand that this Bid, together with your written acceptance thereof included
in your notification of award, shall constitute a binding contract between us, until a
formal Contract is prepared and executed; and

j-  We understand that you are not bound to accept the Lowest Calculated Bid or any
other Bid that you may receive.

1 currently based on GPPB Resolution No. 09-2020



k.

Name:

We likewise certify/confirm that the undersigned, is the duly autharized
representative of the bidder, and granted full power and authority to do, execute
and perform any and all acts necessary to participate, submit the bid, and to sign
and execute the ensuing contract for the [Name of Project] of the [Name of the
Procuring Entity].

We acknowledge that failure to sign each and every page of this Bid Form, including
the Bill of Quantities, shall be a ground for the rejection of our bid.

Legal Capacity:

Signature:

Duly authorized to sign the Bid for and behalf of:

Date:




Bid Securing Declaration Form
[shall be submitted with the Bid if bidder opts to provide this form of bid security]

REPUBLIC OF THE PHILIPPINES)
CITY OF } S.S.

BID SECURING DECLARATION
Project Identification No.: fInsert number]

To: [Insert name and address of the Procuring Entity]

I/'We, the undersigned, declare that:

1

I/'We understand that, according to your conditions, bids must be supported by a Bid
Security, which may be in the form of a Bid Securing Declaration.

IIWe accept that: (a) l/we will be automatically disqualified from bidding for any
procurement contract with any procuring entity for a period of two (2) years upon receipt
of your Blacklisting Order; and, (b) l/we will pay the applicable fine provided under Section
6 of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days from
receipt of the wrilten demand by the procuring entity for the commission of acts resulting
to the enforcement of the bid securing declaration under Sections 23.1(b), 34.2, 40.1 and
69.1, except 69.1(f),of the IRR of RA No. 9184; without prejudice to other legal action the
government may undertake.

I’'We understand that this Bid Securing Declaration shall cease to be valid on the following
circumstances:

a. Upon expiration of the bid validity period, or any extension thereof pursuant to your
request;

b. | am/we are declared ineligible or post-disqualified upon receipt of your notice to such
effect, and (i) I/we failed to timely file a request for reconsideration or (i) l/we filed a
waiver to avail of said right; and

c. | am/we are declared the bidder with the Lowest Calculated Responsive Bid, and l/we
have furnished the performance security and signed the Contract.

IN WITNESS WHEREOQOF, I/We have hereunto set my/our hand/s this day of [month]
[year] at [place of execution].

[Insert NAME OF BIDDER OR ITS AUTHORIZED
REPRESENTATIVE]
[Insert signatory’s legal capacity]
Affiant

[Jurat]

[Format shall be based on the latest Rules on Notarial Practice]

GPPB Resolution No. 16-2020, dated 16 September 2020



Omnibus Sworn Statement (Revised)
[shall be submitted with the Bid]

REPUBLIC OF THE PHILIPPINES )
CITY/MUNICIPALITY OF ) S.S.

AFFIDAVIT

[Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of

Affiant], after having been duly sworn in accordance with law, do hereby depose and state
that:

1.

[Select one, delete the other:]

[If a sole proprietorship:] | am the sole proprietor or authorized representative of [Name
of Bidder] with office address at [address of Bidder];

[If a partnership, corporation, cooperative, or joint venture:] | am the duly authorized and
designated representative of [Name of Bidder] with office address at [address of Bidder];

[Select one, delete the other:]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative
of [Name of Bidder], | have full power and authority to do, execute and perform any and
all acts necessary to participate, submit the bid, and to sign and execute the ensuing
contract for [Name of the Project] of the [Name of the Procuring Entity], as shown in the
attached duly notarized Special Power of Attorney;

[If a partnership, corporation, cooperative, or joint venture:] | am granted full power and
authority to do, execute and perform any and all acts necessary to participate, submit the
bid, and to sign and execute the ensuing contract for [Name of the Project] of the [Name
of the Procuring Entity], as shown in the attached [state title of attached document
showing proof of authorization (e.g., duly notarized Secretary’s Certificate,
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable;)];

[Name of Bidder] is not “blacklisted” or barred from bidding by the Government of the
Philippines or any of its agencies, offices, corporations, or Local Government Units,
foreign government/foreign or international financing institution whose blacklisting rules
have been recognized by the Government Procurement Policy Board, by itself or by
relation, membership, association, affiliation, or controlling interest with another
blacklisted person or entity as defined and provided for in the Uniform Guidelines
on Blacklisting;

Each of the documents submitted in satisfaction of the bidding requirements is an
authentic copy of the original, complete, and all statements and information provided
therein are true and correct;

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized
representative(s) to verify all the documents submitted;

[Select one, delete the rest:]

[If a sole proprietorship:] The owner or sole proprietor is not related to the Head of the
Procuring Entity, members of the Bids and Awards Committee (BAC), the Technical
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Working Group, and the BAC Secretariat, the head of the Project Management Office or
the end-user unit, and the project consultants by consanguinity or affinity up to the third
civil degree;

[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is
related to the Head of the Procuring Entity, members of the Bids and Awards Committee
(BAC), the Technical Working Group, and the BAC Secretariat, the head of the Project
Management Office or the end-user unit, and the project consultants by consanguinity or
affinity up to the third civil degree;

[If a corporation or joint venture:] None of the officers, directors, and controlling
stockholders of [Name of Bidder] is related to the Head of the Procuring Entity, members
of the Bids and Awards Committee (BAC), the Technical Working Group, and the BAC
Secretariat, the head of the Project Management Office or the end-user unit, and the
project consultants by consanguinity or affinity up to the third civil degree;

[Name of Bidder] complies with existing labor laws and standards; and

[Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in
compliance with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents;

b. Acknowledging all conditions, local or otherwise, affecting the implementation of the
Contract;

c. Making an estimate of the facilities available and needed for the contract to be bid, if
any; and

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the
Project].

[Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee,
or any form of consideration, pecuniary or otherwise, to any person or official, personnel
or representative of the government in relation to any procurement project or activity.

In case advance payment was made or given, failure to perform or deliver any of
the obligations and undertakings in the contract shall be sufficient grounds to
constitute criminal liability for Swindling (Estafa) or the commission of fraud with
unfaithfulness or abuse of confidence through misappropriating or converting any
payment received by a person or entity under an obligation involving the duty to
deliver certain goods or services, to the prejudice of the public and the
government of the Philippines pursuant to Article 315 of Act No. 3815 s. 1930, as
amended, or the Revised Penal Code.

IN WITNESS WHEREOF, | have hereunto set my hand this _ day of _ , 20 at

, Philippines.

[Insert NAME OF BIDDER OR ITS AUTHORIZED
REPRESENTATIVE]
[Insert signatory’s legal capacity]
Affiant

[Jurat]

[Format shall be based on the latest Rules on Notarial Practice]



STATEMENT OF EXCLUSIVITY

| certify that the personnel and the equipment pledged for the bidding for (name of the
project) shall be exclusively used for the project during its entire duration.

(Date)

(Authorized Representative)

Name of contractor

Signature

IN WITNESS WHEREOF, | have hereunto set my hand this __dayof _ ,20 at
, Philippines.

NAME OF NOTARY PUBLIC
Serial No. of Commission
Notary Public for until
Roll of Attorneys No.
PTR No.

IBP No.

Doc. No.
Page No.
Book No.
Series of



Republic of the Philippines

nment Prc




