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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 111 (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:
(i) 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. Anyimportant bid evaluation criteria.
The IB should be incorporated into the Bidding Documents. The information contained in

the 1B 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

CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY CORON, PALAWAN
Project Identification/Invitation to Bid No. 25-08-0004

1. The Tourism Infrastructure and Enterprise Zone Authority, through the Approved
Corporate Budget, intends to apply the sum of FOUR HUNDRED NINETY NINE MILLION
NINE HUNDRED EIGHTY SIX THOUSAND SEVEN HUNDRED FIFTY PESOS AND FORTY
SEVEN CENTAVOS ONLY. (P 499,986,750.47) being the Approved Budget for the
Contract (ABC), as payment contract for the CONSTRUCTION OF SEWAGE SYSTEM
TREATMENT FACILITY CORON, PALAWAN, 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 Five Hundred Forty
(540) 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 comer EDSA Extension Bay Areaq, Pasay Cily 1302, Philippines - I &
O (+632) 8249-5900t0 79 @ www.lieza.gov.ph THE |;H|L|PP|NES

BAGONG PILIPINAS



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
August 8, 2025 to August 31, 2025 at 8:00 am to 5:00 pm, except Fridays,
Saturdays, Sundays and Holidays and on September 1, 2025 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 Fifty Thousand Pesos Only (PhP 50,000.00).

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 August 18, 2025 @ 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 September 1, 2025 @ 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) must be included
inside the Original Financial Envelope. 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.

@ 6th & 7th Fioors, Tower 1, Double Dragon Plaza, Double Dragon Meridian Park 3 B A
Macapagal Avenue comer EDSA Extension Bay Areaq, Pasay Cily 1302, Philippines > & e
O (+632) 8249-5900t0 79 @ www.lieza.gov.ph THE l;HlLIPPINES
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10. Bid opening shall be done face to face on September 1,2025 @10: 00 A.M. at the
Legal Conference Room on the 7th Floor, Tower 1 Double Dragon Plaza Double
Dragon Meridian Park Macapagal Avenue corner EDSA Extension Bay Area Pasay
City. Bids will 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

QUEL S. DELA CRUZ
Chairperson, Bids and Awards Committee

@ 6th & 7th Floors, Tower 1, Double Dragon Plaza, Double Dragon Meridian Park @i
Macapagal Avenue comer EDSA Extension Bay Areaq, Pasay Cily 1302, Philippines Rl E

e (+632) 8249-5900 fo 79 @ www.lieza.gov.ph THE leL'pp'ﬁ@gS
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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 CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY CORON, PALAWAN with
Project Identification Number [Invitation to Bid no.25-08-0004

[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).

2. Funding Information

2.1.  The GOP through the source of funding as indicated below for [2025] in the
amount of FOUR HUNDRED NINETY NINE MILLION NINE HUNDRED EIGHTY
SIX THOUSAND SEVEN HUNDRED FIFTY PESOS AND FORTY SEVEN
CENTAVOS ONLY. (P 499,986,750.47) The source of funding is:

a. the Corporate Operating Budget.

3. 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.

4. 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 V11 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 August 18, 2025 @
10:00 AM.. at its physical address at 7t 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.

11



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 I11. 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 Il, 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

5.2 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
Sewerage or Sewage System— Large B, Category AAA

104 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 1V. 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.

18



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
is 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 Five Hundred Forty (540) 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.

111

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 specified will be accepted
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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 Infrastruciure & Enterprise Zone Authority

PROJECT SPECIFICATIONS

I GENERAL CONDITIONS
The work to be undertaken shall include the furnishing of labor, materials, tools and
equipment for the following:

Project: CONSTRUCTION OF SEWAGE SYSTEM TREATVIENT FACILITY
Location: Coron, Palawan

A. Scope of Work
The construction work must be executed strictly in accordance with the plans and
specifications. The following principal items of work shall include but not limited to the

following:
1. General Requirements
2. Sewage Treatment Facllity
3. Guardhouse and Office
4. Main Lift Station
5. Lift Station 8
6. Lift Station 10
7. \Lift Station 11
8, Hauling and Delivery of Materials

The construction procedures shall be done in accordance with the DPWH Standard
Specifications, and in full compliance with the approved plans and specifications.

All items not specifically mentioned in the specifications or noted on the plans but which are
obviously necessary for the completion of the work shall be included.

in the event that there is/are discrepancy/ies found between the detailed estimates and the
plans, the latter should prevail to be implemented.

Hl. FIELD OFFICE FOR THE ENGINEER

The Contractor shall construct field offices, laboratories and living quarters, inciuding 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 cn 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 if to be constructed within 3 months upon the
commencement of the Works. Their Jocation and final plan shal require the approval of the
Engineer prior to the start of construction. i 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
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shail be on DPWH property lots, second is public school lots, third is public health lots, fourth is
Local Government Unit (LGU) lots, and then other government property [ots. The proximity,
access road and cost of development of the proposed site shall be properly evaiuated. The
construction of building/s and recreational facilities on property other than DPWH-owned shali
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 quarters 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 lot is available, and these structures are to be erected 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 facility to the public in locating it. The field offices,
laboratories, and living quarters, the improvements thereon, including appurtenances shall be
removed or transferred if so required in the Contract upon completion of the project. All
facilities provided by the Contractor shall be within the 5 km radius or preferably near the job
site, where necessary and shall conform to the best standard for the regulred types. On
completion of the Contract, the facilities provided by the Contractor including utilities shall
revert to the Government including office equipment, apparatus, pieces of furniture, laboratory
equipment, etc. unless ctherwise specified in the Contract documents. The Contractor shall be
respansible 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.

1. 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 Enginear,

B. Construction Safety and Health Program (CSHP)
Every construction proiect shall have a suitsble and approved Censtruction Safety and
Health Program {CSHP) as required in all projects regardiess of amount, funding source
and mode of implementation which shall comply with the minimum safety and health
requirements as specified in the Occupational Safety and Health Standards.
The reguired CSHP shall include but not limited to the foilowing:

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.
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4, Frequency, content and persons responsible for orienting, instructing and training all
workers at the site with regard to the CSHP which they operate.
&. The manner of disposing waste arising from the construction.

€. Construction Safety and Health Personnel
At the start of the project, the Contractor shall establish construction safety and heaith
committee composed of the following personnel:

1. Project Manager/Project Engineer

The Contractor must provide for a full time Project Manager/Project Engineer, who is
tasked to observe, monitar and supervise If the enforcement of CSHP was being
foliowed strictly and correctly.

2, General Safety Engineer/Officer

The General Contractor (under which are a number of subcontractors) must provide for
a full time Officer, who shall 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 compfied in accordance with
Rule 1033 of the Occupational Safety and Health Standards (OSHS} and applicable
provisions under 26 Section 7.0, Safety Personnel of Department of Labor and
Employment {DOLE) Department Order (D.0.) 13 Series of 1998.

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 1998.

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

D. Supervision, Controt and Monitaring
Overalt supervision, control and monitaring of the implementation of CSHP for projects
undertaken by administration/contracts shall be under the Implementing Office.

E. Construction Safety and Health Training
The Construction Safety and Health Seminar (COSH) shall be a 40 h training course as
prescrived 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 personnel.

F. 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 maonthly
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 for each hazard. in case of any dangerous occurrence ot
major accident resulting in death or permanent totai disability, the concerned employer
shall initially notify the DOLE Regional Office within 24 h from cccurrence. After the
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conduct of investigation by the concerned construction safety and health officer, the
employer shall report all permanent total disabifities 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 Hiness Report.

G. 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 shields 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 or
impairment in the function of any part of the body through absorption, 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 persons who are
either authorized or allowed to be at a construction site shall also wear appropriate
PPEs. Construction workers who are working 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 or fimb, must be provided with
safety harnesses and life lines.

H. 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.

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

1. Adequate 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
employees in excess of three hundred {300).

J. 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 workpiace, the following shall be used as a guide:
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1. Personal Protective Equipment (PPE) The PPEs shall be provided by the Contractor,
and its cost shall be duly gquantified and made part of the overall cost of Item B.7,
Occupational Safety and Health. The use of PPEs shall conform to Section B.7.7 Personal
Protective Equipment and Devices.

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

3. Signages and Barricades The guantities 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 [tem B.7,
Occupational 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 OSHS 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.

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

6. Safety and Health 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.

K. Safety on Construction during Heavy Equipment Operation
in relation to heavy equipment operation in all construction sites, the following are
required 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. All 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 Contractor must ensure that the following conditions are met or complied with:
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a. For mobilization or transport of heavy equipment, lead restrictions, height
and width clearances as imposed by Department for alf roads and bridges to be utilized
during transport. Moreogver, only duly certified operators are allowed to focad and
unload heavy equipment to low-bed trailer.

h. During erection and set-up of heavy equipment, existing hazards must be
avoided. Standard checklist of steps and procedures must be chserved., List of necessary
equipment, tools and materials must be available and properly utilized.

¢. In the interest of accident prevention, duly certified mechanics and operators
shall conduct daily routine inspection of all heavy equipment deployed at the site in
accordance with standards set by TESDA in coordination with the Asscciation of
Construction Equipment Lessors (ASCEL, Inc.). During routine inspection all equipment
which do not comply with the minimum safety standards for equipment certification
shall be immediately removed from the work site for restoration or repair until they
meet said standards or requirements. The Contractor and the equipment owner 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 shail follow the
same reguirements as listed under provisions of mobilization or transport of heavy
equipment and erection and set-up of heavy equipment.

L. Violations and Penailties
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 Contractor’s billing.

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

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

Payment shall be made under:

! i
. Pay unitof |
. Teem Description Measurement |
¢ Number

8.7 Qccupational Safety and Heailth Lump Sum

IV. PROJECT BILLBOARD / SIGNBOARD

A. General Requirements
The Contractor shall install two {2} Project Information Signs at/or near the beginning
and the end of the project or upon the discretion of the Engineer.
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The signs are prescribed separately by the Department of Public Works and Highways
{DPWH) for government Infrastructure projects to inform the public of the

implementation of the project and to advise the road users of the ongoing
construction.

The new billboard design layout, dimensien and fetter sizes on white background, shal
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 plyweood.
For each huilding project, the billboard shall be installed in front of the project site. For
each road/bridge/flood contrai project, two biltboards shall be installed, 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 also be
installed at every five (5) km interval. Name(s} and/or picture(s) of any personages
should not appear in the biltboard.

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

The Contractor shall also install one (1) Billboard as per COA Circutar No. 2013-004,
Information and Publicity on Programs/Projects/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 he
paid for each billboard installed.

C. Basis of Payment
The accepted guantities, measured as provided in Section B.S5.2, Method of
Measurement shall be paid for at the Contract Unit Price of the Pay Item listed below
that is included in the Bilt of Quantities. The unit price shall cover full compensation for
all related services necessary to complete the [tem.
Payment shall he made under;

! Y 1 1

Pay Item i : tinit of
Number Description Measurement |
8.5 Project Bii_lboard / Signboard Each

V. TEMPORARY FENCE {TENMPORARY ENCLOSURE}
A. Description
This work shail consist of furnishing, erecting, moving and removing chain link fencing
and metal gates of the size and type shown on top of the temporary concrete barriers,
and in sidewalk and roadway areas at the locations, as shown on the Plans or as
directed by the Engineer.

B. Material Reguirements
a. Barbed Wire
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Barbed wire shall conform to the requirements of ASTM A121, Class |, Standard
Specification for Metallic-Coated Carbon Steel Barbed Wire. The barbed wire
shall consist of two (2) strands of 12.5 gauge wire, twisted with two {2) points,
14 gauge barbs spaced 100 mm apart.

b. Chain Link Fence Fabric
Chain link fence fabric shall be fabricated from ten {10) gauge-galvanized wire
conforming to AASHTO M 181, Chain Link Fence, and shall be of the type shown
on the Plans. Before ordering the chain link fence fabric, the Contractor shall
submit a sample of the material to the Engineer for testing and for approval.

c. Concrete Post
Concrete posts shall be made of Class A concrete in accordance with Item 900,
Structural Concrete., The posts shall be cast to a tapered section as shown on
the Plans and shall have a smooth surface finish.

d. Steel Post
Steel posts shall be of the sections and length as specified or as shown on the
Plans. The posts shall be copper bearing steel and shall conform to the
requirements of ASTM A702, Standard Specification for Steel Fence Post, Hot
Wrought, for the grade specified.

e. Steel Reinforcement
Steel reinforcement for concrete posts shall be deformed steel bars conforming
to the provisions of ltem 902, Reinforcing Steel.

f. Hardware
Nuts, boits, washers and other associated hardware shall be galvanized after
fabrication as specified in ASTM A153M, Standard Specification for Zinc Coating
{Hot-Dip) on [ron and Steel Hardware.

C. Construction Requirements
The Contractor shall perform such clearing and grubbing as may be necessary to
construct the fence to the required grade and alignment. The Contractor shall install
fence posts an the concrete barrier in 38 mm diameter, 300 mm deap drilied or formed
holes near each end of each section of the barrier. In addition, if the concrete barrier is
furnished in lengths exceeding 3 m, it will be necessary for the Contractor to provide an
additional hole at the center of the section to permit the installation of an intermediate
post. Line posts, corner and end posts on grade, and gate posts shall be installed in
accordance with the Plans. Heights of the posts and fencing shall conform to the
dimensions shown on the Plans. At locations where breaks in a run of fencing are
required, or at interactions with existing fences, appropriate adjustments in post
spacing shall be made to conform to the requirement for the type of closure indicated.
When the Plans requlre that the posts, braces, or anchors be embeddead in concrete, the
Contractor shall install temporary guys or braces, as may be required to hold the posts
in proper position until such time as the concrete has set sufficiently to hold the posts.
Unless otherwise permitted, no materials shall be installed on posts or strain placed on
guys or bracing set in concrete until seven days elapsed from the time of placing the
concrete. All posts shall be set vertically and to the required grade and alignment.
Cutting off the tops of the posts will be allowed only with the approval of the Engineer
and under conditions specified by the Engineer. The fance fabric of the size and type
required shall be firmly attached to the posts and braces in the manner indicated, All
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fence fabric shall be stretched taut and installed to the required elevations. The fence
shail generally foliow the contour of the ground, with the bottom of fence fahric nat less
than 50 mm nor more than 150 mm from the ground surface. Grading shall be
performed where necessary to provide a neat appearance. Line posts shall be spaced
equidistantly in the fence iine at the spacing shown on the Flans or as directed by the
Engineer. The end, corner, and intermediate posts shall be placed at the locations
indicated on the Plans or where directed by the Engineer, and shail be hraced as shown
on the Plans. When chain-tink fence is on a long curve, intermediate posts shall be
evenly spaced so that the strain of the fence will not bend the line posts. All end, corner,
and intermediate posts shall be set plumb in concrete bases of the depth and diameter
shown on the Plans. The Contracteor shall have the option of setting the line posts in
concrete bases or using methods of driving and anchoring specified by the fence
manufacturer and approved by the Engineer.

a. Chalin Link Fencing with Top Rail
Posts shall be set so they are equidistant with & maximum of three (3} meters
on center.

All 1op rails shall pass through the base of the post caps and shall form a
continugus brace from end to end of each stretch of fence. Top rail lengths shall
be joined with sleeve couplings with expansion sleeves provided at 30 m
intervals. Top rails shall be securely fastened to end posts by means of approved
rail end connectors. Horizontal braces shall be provided at all intermediate
posts, midway between the top rail and ground as shown on the Plans.

Diagonal truss rods shall be installed with the horizontal braces as indicated in
the Plans.

Fence fabric shall be installed approximately 50 mm above the ground level and
securely fastened along the bottom and to all braces, top rails, line and pull
posts, at the intervals indicated on the Plans. The fabric shall be secured to all
end, corner, and gate posts with stretcher bars fastened to the posts, with
stretcher bands spaced at 3 maxinum of 355 mm and in a manner permitting
adjustment of the fabric tension,

if the Contractor selects the option of using pieces, roll-formed sections, the
fence fabric shall be integrally woven into the fabric loops on the end, corner,
pull and gate posts. The fabric shall be attached to the end, corner and line
posts as shown on the Plans.

b. Chain Link with Top Tension Wire
The
construction details specified in Chain-Link Fencing with top Rail sha!l apply with
the following medifications:

i. Top tension wire shall be installed as shown on the Plans or as directed
by the Engineer.

ii. Al posts shall be spaced equidistant in the fence fine on a maximum of
2.44 m on center, except that 2 3 m spacing will be permitted on
concrete barriers,
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fii. Additional pull posts shall be placed at focations indicated on the Plans.
Brace assemblies shail be instailed at each intermediate post as
indicated on the Plans or Standard Sheets.

¢. Vinyl Coated Chain-link Fencing on Plastic Coated Frame
The construction details specified on Chain-Link Fencing with Top Rail or
ChainLink Fencing with Top Tension Wire shall apply with the following addition:
If any of the resin-clad material specified under ltem that has the protective
resin coating is damaged that impairs its effectiveness to prevent corroslon of
58 the base material, the Contractor shall repair such parts by appiying one coat
of an approved compound of color to match the original material.

d. Fence Gates
The Contractor shall construct metal fence gates of the type and size as
indicated on the Plans, and in the location shown or ordered by the Engineer.
Upon removal, fence gates shall become the property of the Contractor and
shall be removed from the project site.

D. Method Cf Measurement
This work under this ltem shall be measured by lump sum of temporary fence installed
as measured along the top of the fencing, including gates, center to center of end posts
erected in place and accepted.

VI. STRUCTURE EXCAVATION
A. Description
This ltem shall consist of the necessary excavation for foundation of buildings, 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 surplus materials, shall ba in accordance with the Pians
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 subseguent removal of cribs and cofferdams
and the placing of ali necessary bacikfill.

It shall also include the furnishing and placing of approved foundation £itl material to
replace unsuitable material encountered below the foundation elevation of structures,

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

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 heen performed in accordance with item 800,
Clearing and Grubbing.

b. Excavation
i. General, All Structures
The Centractor shalt 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
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ground adjacent to the structure shall nof 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 width and length
shown. The elevations of the bottoms of footings, as shown on the
Plans, shall be considered as approximate only and the Engineer may
arder, in writing, such changes in dimensions or elevations of footings
as may be deemed necessary, to secure a satisfactory founmdation. 101
Boulders, logs, and other objectionable materials encountered in
excavation shall be removed.

After each excavation i5 completed, the Contractor shall notify the
Engineer to that effect and no footing, bedding material or pipe culvert
shall be placed untii 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 shall be cleaned of all loose
materials, and cut to a firm surface, either level, stepped, or serrated as

-directed by the Engineer. All seams or crevices shall be cleaned and

grouted. All loose and disintegrated rocks and thin strata shall 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 to be placed. When the foundation material is soft or mucky or
otherwise unsuitable, as determined by the Engineer, the Contractor
shall remove the unsuitable material and backfill 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 hefore the piles are driven and any placing of foundation fill
shall be done after the piles are driven. After the driving is completed,
all loose and displaced matetials shall be removed, leaving 2 smooth,
solid bed to receive the footing.

Pipe Culverts

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

Where rock, hardpan, or other unyielding material is encountered, it
shall be removed below the foundation grade for a depth of at least 300
mm or &4 mm for each 100 mm of fill ever 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 shalf be backfilled with selected fine compressible material,
such as silty clay or loam, and lightly compacted in layers not over 150
mm in uncompacted depth to form a uniform but yielding foundation.
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d.

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 ieast one diameter on each side of the pipe
shall be removed to the depth directed by the Engineer and replaced
with approved granular foundation fill material properly compacted to
provide adeguate support for the pipe, unless other special construction
methaods are called for on the Plans. 102

The foundation surface shall provide a firm foundation of uniform
density throughout the length of the culvert and, if directed by the
Engineer, shall be cambered in the direction parailel 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 heen constructed o 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

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

Trimming Works
The excavation shall conform to the lines, grades, cross sections and dimensions
shown on the Pians. The Engineer shail 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.
i. Trimming and Finishing of Surfaces
Unless otherwise specified, zli areas within the limits of clearing and
outside the limits of earthworks shall be graded to an even surface.
Ridges shall be trimmed and depressions shall be filled as necessary to
praoduce a surface which will 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 fili batters shall be
trimmed as specified in the Plans.

C. Method of Measurement
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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 outside of and parallel to
the neat lines of footings and the inside walls of pipe and pipe-arch
culverts at their widest horizontal dimensions.
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vitt.

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

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

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.

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

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

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
imperfect trench method specified in Subsection 1718.3.7, Imperfect
Trench of item 1718, Pipe Culverts and Storm Drains is required, the
volume of material reexcavated as directed will be included.

The volume of excavation for footings ordered at a depth more than 1.5
m betow 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 Plans for
individual footings.

h. Shoring, Cribhing 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 work shall include
furnishing, constructing, maintaining, and removing any and ail shoring,
cribbing, cofferdams, caissons, bracing, sheeting, water control, 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 lowast elevation
shown an the Plans for each separable foundation structure.

¢. Trimming Works
Trimming shall include all activities associated with the excavation 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
items listed below that is included in the Bill of Quantities. The payment shall constitute
full compensation for the removal and disposat of excavated materials including all
labor, equipment, tools, and incidentals necessary to complete the work prescribed in
this Item, except as follows:

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

Concrete wit be measured and paid for as provided wnder ltem 900, Structural
Concrete. The quantity of structural concrete to be paid for shall be the final
guantity 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, anchars, conduits, weep holes ar expansion joint materials.

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

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

Payment shall be made under:

1
Pay Item D _ Unic Of
Number ription © Measurement
1702(1)2  Structure Excavation (Common Soil) * Cubic Meter |
1702 ()b Structure Excavation (Soft Rock) " Cubic Meter |
1702 (1)c  Structure Excavation {Hard Rock) | Cubic Meter |
1702{2)a  Excavation {Common Soil} | Cubic Meter |
1702 (2)b ~ Excavation (Soft Rock) ' Cubic Meter |
1702 (2)c " Excavation (Hard Rock) " Cubic Meter [
1702 (3)  Excavation ordered below Plan elevation  Cubic Meter |
L [}
Shoring, cribbing and drain  excavation
1702 {4)a (Shoring) __ Lumip Sum
’ Shoring, cribbing and drain excavation, -!
1702 (4)h {Cribbing/ Cofferdamming) \ Lump Sum
T I
Pipe culverts and drain excavation : .
1702 (5  {Common Soil) Cubic Meter
: Pipe culverts and dra.in excavation i .
1702 (5)b (Soft Rock} :‘ Cubic Meter
. T 1
_ Pipe cuiverts and drain excavation . .
1702 (5)c (Hard Rock) Cubic Meter
1702 (6} | Trimming Works Square Meter

VII. EMBANKMENT
A. Description
This Hem 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 dimensions shown on the Plans or established by
the Engineer.

B. Materiai Requirements
a. Suitabie Materiai
Embankments shall be constructed of suitable materials and materials meeting
with the following requirements:

i. Selected Borrow — soil of such gradation that ali partictes will pass a
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-um (No. 200) Sieve
in Mineral Agpregates by Washing. The material shalt have a plasticity
index of not more than six {6} as determined by AASHTO T 90, Standard
PEPR.OF.O4



Method of Test for Determining the Plastic Limit and Plasticity Index of
Soils and a liquid limit of not more than 3C as determined by AASHTO T
89, Standard Method of Test for Determining the Liquid Limit of Soils.

ii. Gravel fill shall consist of crushed, partially crushed, or naturally
occurring granular material. The abrasion loss as determined 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 shall not exceed 40 mass percent,

The gravel fill material grading reguirements shall conform to Table

804.1.
Table 804.1 Grading Reguirements

: Sieve Designation Mass Percent Passing
. Standard, mm | Alternate US Standard Grading A

63.5 ] 2 W - 100

50 2’ 65 - 100

250 ; _ 1" G0 - BS

4.75 No. 4 26 - 44
: 0.425 ;’- No. 40 16 max
l 0.075 I Ho. 200 | 9 max

iii. Rock fill material shail 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,

b. Unsuitable Material
Materials that are not acceptable for use are the following:
i. Organic soils such as peat and muck.

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

iii. Soils-with a natural water content exceeding 100%.

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

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

C. Construction Requirements
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a. General
Prior to placing of embankment materials, all necessary clearing and grubbing in
that area shal! have heen 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.
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Embankments and backfills shall contain no muck, peat, sod, roots or other
deletericus 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 ltem.

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

h. 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 shall 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

When 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
steeper than 3:1 when measured at right angles to the roadway shall be
continucusly 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 sufficient
width to permit operation of piacement 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.

Uniess shown otherwise on the Plans or Special Provisions, where an
embartkment 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 deared surfaced shall be completely
kroken up by plowing, scarifying, or steeping to a minimum depth of 150 mm
except as provided in Subsection 802.2.2, Conservation of Topseil, This area
shzll then be compacted as provided in Subsection 804.3.3, Compaction. Sod
not required t¢ be removed shall be thoroughly disc harrowed or scarified
hefore construction of embankment. Wherever a compacted embankment
containing granular materials lies within 900 mm of the subgrade, such old
embankment shall be scarified te a depth of at least 150 mm whenever directed
by the Engineer. This scarified materia! 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
hefore being backfilled.
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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 roller with
high compacting effort is used provided that density reguirement is attained
and as approved by the Engineer, Trial section to this effect must be conducted
and approved by the Engineer. Effective spreading equipment shali be 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 obtain the required density.
Removal of water shall be accomptished through aeration by plowing, blading,
discing, or other methods satisfactory to the Engineer,

Where embankment is to be constructed acress low 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 3 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 Turther 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 houiders greater than 600 mm in diameter shall be
permitted provided that when placed, they do not exceed 1,200 mm [n height
and provided they are carefully distributed, with the interstices filled with finer
material to farm a dense and compact mass.

Fach layer shall be leveled and smoothed with suitable leveling equipment and
by distribution of spalis 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 until compaction complies with the requirements of Subsection
804.3.3, Compaction.

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

¢. Compaction

i. Compaction Trials



PEPD.QF.04

iil,

sun
ik

Before commencing the formation of embankments, the Contractor
shall submit in writing to the Engineer for approval his propasals for the
compaction of each type of fill material to be used in the works. The
proposals shall include the relationship between the types of
compaction equipment, the number of passes required and the method
of adjusting moisture content. The Contractor shall carry out full scale
compaction trials on areas not less than 10 m wide and 50 m long as
required by the Engineer and using his proposed procedures or such
amendments thereto as may be found necessary to satisfy the Engineer
that all the specified requirements regarding compaction c¢an be
consistently achieved. The compaction equipment shall be equivalent or
higher than the reguired capacity prescribed in the Contract.
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 less
than 10 m wide and 50 m long, the Engineer may waive the
construction of compaction trials. 111 Throughout the pericds when
compaction of earthwork is in progress, the Contractor shall adhere fo
the compaction procedures found from compaction trials for each 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 embankmem

layers and the material scarified to the designated depth below
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 Refations of Soils Using a
2.5 kg Rammer and a 305 mm Drop - Method 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 AASHTO 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: Balloon density apparatus or
other approved field density tests, including the use of oroperly
calibrated nuclear testing devices. If, by such tests, the Engineer
determines that the specified density and moisture conditions have not
been attained, the Contractor shall perform additional work as may be
necessary to attain the specified conditions.

At least one group of three (3) in-situ density tests shalt be carried out
for each 500 m2 of each laver of compacted fill.

Gravel Fill

Gravel fill shall be constructed below the ariginal ground efevation. The
maximum compacted thickness of any layer shall not exceed 150 mm.
All subsequent fayers shall be spread and compacted in a similar
manner. Gravel fill shall be in accordance with the approved Plan and
conform to the applicable requirements of earth embankment.
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iv. Broken Concrete
Pieces of concrete not exceeding 20 cm in diameter can be mixed if
approved by the Engineer. Any exposed rebar on hroken 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 accordance with
approved methods. Embankment materials containing rocks shall be
deposited, spread and leveied the full width of the fill with sufficient
earth or other fine material so deposited to fill the interstices to
produce 2 dense compact embankment, in addition, one of the rollers,
vibrators, or compactars shalf compact the embankment fufl 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 to 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
otherwise specified in the Plans.

Embankment shall not be placed in areas where the materials wili 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 al} slopes, including the
slopes of drainage ditches, shall be rounded as indicated on the Plans. A layer of
earth overlaying rock shail be rounded above the rock as done in earth slopes.

Warping adjustments in sfopes shali be made to aveid 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 or into
the natural ground surfaces without noticeable break.

Serrated Slopes

Cut slopes in rippable material (soft rack} 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
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of {arge rocks which will obviously 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 recks 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
piacing material as necessary in locations shown on the drawings or as
established by the Engineer. Material shall contain no reots, sod, or other
deleterious materials, Contractor shall take precaution to prevent
material from escaping over the embankment slope. Shoulder surface
beneath berm will be roughened to provide a bond between the berm
and shoulder when completed. The Contractor shal! compact the material
placed untii at feast 95 mass percent of the maximum density Is obtained
as determined by AASHTO T 99, Standard Method of Test for Moisture-
Density Relations of Seils Using a 2.5 kg Rammer and 2 305 mm Drop -
Method C. The cross-section of the finished compacted berm shall
reasonably conform to the typical cross-section as shown on the Plars.

iil. Uncompacted Berm
Uncompacted berm construction shall consist of drying, if necessary and
placing material in locations shown on the Plans or as estahlished by the
Engineer. Material shall contain no roots, sod or cther 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 visually inspect the entire section of
the compacted embankment, If visual inspection shows that the course is not
uniform or that the test values may not be representative of the entire section,
additional tests may be performed and deficiencies shal! be corrected by the
Contractor. Deficiencies identified by visual inspection, such as iaminations,
dimensional deficiencies, soft areas, atc. shall be corrected before the section
will be accepted. The section must be accepted prior to the placement of the
next lift,

j. Duwst Control

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

k. Stockpiling

The Contractor shall not place stockpites at locations where they are subject to
erosion. The Contractor shall maintain erosion and drainage control near ali
stackpiles to the satisfaction of the Engineer and shall ensure that surface drainage
does not adversely affect adjacent lands, watercourses or future reclarmation sites,



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

Sites shalt be cleared to the required dimensions. Topsoll and subsoll shall be
separately excavated to the full depth or 300 mm, whichever is greater, and
stockpiled separately.

Stockpiles 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.

0. Method of Measurement
The guantity 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 emhankment materials 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, hauling, stockpiling and ali other costs
incidental to the work.

E. 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 Items
fisted 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,
tools, and incidentals necessary to complete the work prescribed in this Item.

Payment shall be made under:

Number Description Measurement
1704 (1)a E’;f?;‘:a”t::’;g (From roadway/structure Cabic Meter
1704 (1)b  Embankment (From Borrow) Cuibic Meter

1704 (2)a  Selected Borrow for topping {Case 1) Cubic Meter

1704 {2}t ‘Selected Borrow for topping {Case 2) {  Cubic Meter

1704 (3) Earth Berm | Cubic Meter

1704 (4}  [Gravel Fill Cubic Meter
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VHI. TERMITE CONTROL WORK

A,

Description

This Item shall consist of furnishing and applying termite control chemicals, including
the use of equipment and tools in performing such operations in accordance with this
Specification.

Material Requirements

Termite control chemicals or toxicants shell be able 1o immediately exterminate
termites or create barriers to discourage entry of subterranean termites into the
building areas. Chemical or toxicants to be used shall he in accordance with the
governing laws and the manufacturer shall be accredited by the Department of Health
through Food and Drug Administration (FDA)}. The toxicants may be classified into the
following types and according to use:

Type |. Liguid Termicide Concentrate

This type of toxicant shall be specified for drenching soil beneath foundations of
proposed buildings. The concentrate shall be diluted with water In the proportion of 1 L
of concentrate material to 65 L of water or as specified by the manufacturer.

Type IN. Liquid Termicide Ready Mixed Sclution

This type of toxicant which comes in ready mixed solution shall be used as wood
preservative by drenching wood surfaces to the point of run-off.

Tyee lll. Powder Termicide

This type of toxicant shall be applied to visible or suspected subterranean termite
mounds and tunnels where termites are exterminated through Trophallaxes method
(exchange or nourishment between termites while greeting each other upon meeting).

Construction Requirements

Before any termite control work is started, thorough examination of the site shall be
undertaken by the Contractor so that the appropriate method of soil poisoning can be
applied.

The Contractor shall coordinate with other related trades through the Engineer to avoid
delay that may arise during the different phases of application of the termite contral
chemicals.

This work shall be done by a trained personnel with a minimum two {2} years’
experience for proper execution of the work of this Specification.
a. Soil Poisoning '
There are two (2} methods usually adopted in soil poisoning which are as
follows. Other methods as recommended by the manufacturers and approved
by the Engineer may also be used.

i. Cordoning
This method is usually adopted when there is no visibie evidence of
termite infestation. Trenches in concentric circles, squares or rectangles
are dug 150 mm to 220 mm wide and at least 1 m apart and applied
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with Type | working solution at the rate of 8 L/L.m within the cordoned
area.

ii. Brenching
When soil show termite infestation, this method shall be applied. The
building area shall be thoroughly drenched with Type | working solution
at the rate of 24 L/m?.

b. Surface preparation

All organic matter, construction debris, rubbish, etc. which could decrease
effectiveness of treatment on areas to be treated shall be removed. Water
logged foundations shail be treated after drying when the soil is absorbent. For
low penetration and sloping sites, surface to be scarified shall be 75 mm deep.
Cuiting, excavation, leveling and grading shall be completed before starting
treatment. Loosen, rake and level soil to be treated, except previously
compacted areas under slabs and foundations.

¢. Application

Before the application of soil treatment, the Contractor shall coordinate with
the Engineer prior to excavating, filling, grading and concreting works.

At the time soil poisoning is to be applied, the soil to be treated shail be in
friable condition with low moisture content so as to allow uniform distribution
of the toxicant agents. Toxicant shall be applied at least 12 h prior to placement
of concrete which shail be in contact with treated materials.

Treatment of the soil an the extericr sides of the foundation walls, grade beams
and similar structures shall be done prior to final grading and planting or
landscaping work to avold disturbance of the toxicant barriers by such
operations.

Areas to be covered by concrete slab shall be treated before placement of
granular fill used as capiliary water barrier at a rate of 12 /m? with Type |
working solution after it has been compacted and set to required elevation.
Additional treatment shall be applied as follows:

1. In critical areas, such as utility openings for pipes, conduits and ducts, apply
additional treatment at the rate of 6 L/l.m. in a strip 150 mm to 200 mm wide.

2. Along the exterior perimeter of the slab and under expansion joint, at the
rate of 2.5 L/l.m. in a strip 150 mm to 200 mm wide in a shallow trench.

Apply an overall treatment under entire building stab, and moving strips
adjacent to the building. Treat sidewalks or other such paved areas abutting the
building for a distance not less than 1 m from the building. Apply along each
side of foundation walls and at penetrations through slabs such as pipes, ducts,
etc. apply at application rate of 5 L per linear meter around the perimeter of the
building.

Post signs in areas of application to warn werkers that soil termicide treatment
has been applied. Remove signs when areas are covered by other construction.
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f.

Wood Protection
Where the application of wood preservative is necessary, the Contractor shall
use Type H working solution as recommended by the manufacturer.

All wood materials not pressure treated as specified in ltem 1003, Carpentry
and Joinery shall be treated with Type 1! ready mixed solution as herein called
for or as directed by the Engineer.

Wood treatment shall be applied after framing, sheathing, and exterior weather
protection is completed but before the electrical and mechanical systems are
installed.

Powder Termicide

When powder termicide is to be applied to eradicate subterranean termites,
extreme caution and care shall be done at the time of application. It shall not be
allowed to enter drains, waterways, streams or rivers. it shall not be used if rain
is expected to occur within 48 h of application. All heating and air conditioning
ducts, air vents, floor drains, and edible plants shall be covered prior to
application of powder termicide.

Delivery, Storage and Handling

Deiiver termicides to the project site in sealed and labeled containers in good
condition as supplied by the manufacturer. Store, handie and use termicides in
accordance with manufacturer’s labels. Labels shall bear evidence of
registration and Material Safety Data Sheet {MSDS) shall also be provided.

Safety Requirements

Formulate, treat and dispose of termicides and their containers in accordance
with iabel directions. Draw water for formulating only from sites designated by
the Engineer and fit the filing hose with backflow preventer meeting local
plumbing codes or standards, The filling operation shall be under the direct and
continuous observation of the Contractor to prevent overflow. Secure pesticides
and related materfals under lock and key when unattended. Ensure 200 that
proper protective clathing and equipment are worn and used during all phases
of termiticide operation.

Disposal of used pesticide containers off the project site shall comply with the
latest requirements of DENR Administrative Order for Revised Procedures and
Standards for Management of Hazardous Waste, Material Safety Data Sheet
{MSDS} shall also be strictly followed.

h. Warranty

Upon completion and acceptance of the work, the Contractor shall furnish the
Engineer & written guarantee stating that termite control is guaranteed for a
minimum period of three (3) years and annual inspections or as requested by
the Engineer shall be done by both the Contractor and Engineer to ensure the
guality of their work.

D. Method Of Measurement
Liquid termite control chemicals or toxicants shall be measured by actual number of
liters used in the cordoning and drenching of lot areas and soil poisoning of granular fill
or actual number of liters used in drenching wood surfaces, while powder
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chemical/toxicant shall be measured by kilograms applied to suspected subterranean
termite mounds and tunnels., The quantity to be paid for shall be determined and
accepted by the Engineer.

E. BASIS OF PAYMENT
The accepted quantities, measured as prescribed in Section 1000.4, Method of
Measurement shall be paid for at the Contractor Unit Price for Termite Control Work
which price and payment shalt be full compensation for furnishing and applying termite
control chemicals including the use of equipment and tools, labor and incidentals
necessary tc complete the work prescribed in this Item.

Payment shall be made under:

Pay Item Number ' Description i Unit of Measurement
' 1000 (1) " Soil Foisoning Liter
1000 (2) " Wood Preservative Liter
10600 {3} Powdar Termicide Kilogram

W, STRUCTURAL CONCRETE
A. Description
a. Scope
This [tem 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 conforming to the lines,
grades, and dimension shown on the Plans.

b. 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 called for on the Plans.
The classes of concrete will generally be used as follows:

Class A — All superstructures and substructures which include the important
parts such as slabs, beams, girders, columns, arch ribs, box culverts, abutments,
retaining walls, shearwalls, pedesta) and footings.

Class B — Pier shafts, pipe bedding, slab on fili, gravity walis {unreinforced or
with only a small amount of reinforcement), and other miscellanecus concrete
structures.

Class C — Thin reinforced sections, railings, precast R.C. piles and cribbing and for
filler in steel grid floors. Class P — Prestressed concrete structures and members,

Seal ~ Concrete deposited in water

B. Materials Requiremenis
a. Poriland Cement
Cement shall conform to the requirements of the following cited Specifications
for the type specified or permitted:

b. Concrete Aggregates
Concrete aggregates shall conform to ASTM C33M, Standard Specification for
Concrete Aggregates, and lightweight concrete aggregates shall conform to
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ASTM C330M, Standard Specification for Lightweight Aggregates except that
aggregates failing 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 Propeartions of Concrete, when authorized by the Engineer in
writing.

Except as permitted elsewhere in this Subsection, the maximum size of the
aggregate shali be or not larger than 1/5 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
bundles 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 simifar 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 class of concrete without the written approval of the
Engineer.

it shall not contain more than three (3) mass percent of materiat
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
heach sand will not be allowed 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 Suifate and ASTM C88, Standard Test Method for
Soundness of Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate, the weighted loss shall not exceed ten {10)
mass percent.

Fine aggregates shall he 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 C87, Standard Test
Method for Effect 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 less than 95%.

The fine aggregate shall be well-graded and shall conform to
Table Below:
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Grading Requirements for Fine Aggregate

Sieve Designation (mwm) Mass Percent Passing
9.50 _ 100
4.75 _ 95 - 100
.35 -
1.18 45 - 80
0.60 -
0.30 5-30
0.15 i 0-10

2. Coarse Aggregates

Coarse Aggregates shall consist of crushed stone, gravel, blast
furnace slag, or other approved inert materials of similar
characteristics, or combinations thereof, having hard, strong,
durable pleces and free from any adherent coatings.

It shalt contain no more than one {1) mass percent of materfal
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 Methad for
Soundness of Aggregates by Use of Sodium Sulfate or
Magnesium 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 5mall-Size Coarse
Aggregate by Abrasion and impact in the Los Angeles Machine
(ASTM (€131, Standard Test Method for Resistance to
Degradation of Small-Size Coarse Aggregate by Abrasion and
Impact in the Los Angeles Machine).

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

Gradation shall conform fo next table,
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Grading Requlrements for Coarse Aggregate

Sieve Mass Parcent Passing ’-
Designation Class

{mm) ~ ClassA | ClassB . ClassC . ClassP |
63.00 :

50.00 100 100 :..

3750  95-100 | - - 100
2500 - 135-70 100 | 95100 |
19.00 35 - 70 - . 10 - -
12.50 - 10-30 :90-100. - 25 ~ 60
950 _ | 10-30 - lao-70]20-55] -

4.75 | o0-s 0-5 {0-15*{ 0-10* | g-10*

Note: * The measured cement content shatl be wither plus {+) or iminus {-} & mass percent

of the design coment content.

3. Aggregate Tests
Samples of the fine and coarse aggregates to 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
responsibility of the Contracter 1o 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 al! tests, at which time
written authority by the Engineer shall be given for its use.

. Water

Water used in mixing, curing or other designated application shall be rezsonahly
ciean 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 enclosed as to exclude silt,
mud, grass or other foreign materials.
If it contains quantities 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, shall be subject to the dcceptance criteria as shown in
Table 800.4 and Table 900.5 or as designated by the Engineer.

Tahle 900.4 Acceptance Criteria for Water Supply

' 7 days

Physical Property Limit
. Compressive strength, min. % control at 90

Time of Setting deviation from control,

Armin®

from 1:00 earlier fo 1:30 later

Note: *Comparisons shalf be pasod on fixed areportions for congrete or mortar mixtures, The
control mixture shall be made with 100% pofable or disidied waler. The fest mixture shaill be

made with the mixing waker that Is being evaluated
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Tahle 909.5 Chemical Limitation for Water

T Limits Test
Chemical Property | (parts per million, Mathod
| ppm), max,
- &, Chioride as CF* :
- 1. Prestressed concrete 1 500 | ASTM C114
2. Other reinforced concrete in moist f
environments  or  containing | : ;
aluminum embedments oF 1000 ASTM (114 |
dissimilar metals or with stay-in- | :
place ‘
- B. Suffate as SO; 3000 ASTM C114
. Alkalies as (NaxO + 0.658 K.0) | 600 ASTM C114
D.Total Solids by mass S0000 ASTM (1603

e.

Note: ASTM C1 14 - Standarg Test Methods for Chemical Analysis of Hygraube Coment

ASTM CI603 - Standard Tast Method for Measurement of Soiids in Water

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.

Metal Reinforcement
Reinforcing steel bars shall conform to the requirements of Subsection 902.2,
Material Reguirements of Item 902, Reinforcing Steel.

Admixtures

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 reguirements of
ASTM C494M, Standard Specification for Chemical Admixtures for Concrete or
AASHTO M 194, Standard Specification for Chemical Admixtures for Concrete.
Fly Ash, If specified or permitted as a 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 Natural Pozzolan for Use in Concrete. Chemical Admixture/s maybe
added to the concrete mix to produce some desired modifications to the
properiies of concrete if necessary, but not as partial reptacement of cement. if
specified, moncfilament polypropylene synthetic fibrin fibers, which are used as
admixture to prevent the formation of temperature/shrinkage cracks and
increase impact resistance of concrete slabs shall be appiied 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 floor
shall be raised from the ground. The buildings shall be placed in locations
approved by the Engineer. Provisions for storage shall be ample, and the
shipments of cement as received shall be separately stored in such @ manner as
o 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 sufficlent quantity of cement to allow sampling at Jeast
12 days before the cement is to be used. For a storage period 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 shail meet the test requirements at any time
after storage when retest is ordered by the Engineer. At the time of use, all
cement shakh be free flowing and free of lumps. The handling and storing of
concrete aggregates shall be such as to prevent segregation or the inclusion of
foreign materials. The Engineer may require that aggregates be stored on
separate platforms at satisfactory locations. In order te 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 becoming
intermixed.

Curing Materials
Curing materials shall conform to the following requirements as specified;

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

2. Liguid membrane forming compounds - ASTM €309, 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

Expansion Joint Materials
Expansion joint materials shall he;

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

2. Hot-Poured Efastic Type, conforming to ASTM D6690, Standard Specification
for Joint and Crack Sealants, Hot-Applied, for Concrete and Asphalt 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 D9g4aM,
Standard Specification for Preformed FExpansion Joint Filler for Concrete
(Bituminous Type)

€. Construction Requirements
The notation used in these regulations is defined as follows:
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fc’ = compressive strength of concrete
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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 Selecting Proportions for Concrete (ACI 613)” and Recommended
Practice for Selecting Proportions for Structural Lightweight Concrete (AC
6134).”

Methods of Determining the Proportions 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 shall
not exceed the vaiues shown in Table 900.6. When strengths in excess of 27.58
MPa are required or when ‘lightweight aggregates or admixtures {oiner 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 900.6 may
be used provided that the relationship between strength 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
guality. Where previous data are not available. Concrete trial mixtures having
propottions 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 will 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 shal! be made, cured and
tested for strength in accordance with ASTM €39M, Standard Test Method for
Compressive Strength of Cylindrical Concrete Specimen and ASTM (192,
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
astablished showing the relationship between water-cement ratio {or cement
content) and compressive strength. The maximum permissible water-cement
ratio for the concrete to be used in the structure shall be that shown by the
curve fo 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.
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Table 900.5 Maximunt Permissible Water-Cement Ratios

for Concrote {Metheid No. 1}
: Maximuem Permissible water-cement ratic
! Spetified Non-air-entrained Air-entrained concrete
| comprassive concrete

! strengthat - - ¥ ,
| 28 days, MPa * Utersper | Absolute - Litersper & Absolute

; : 40ugbag - vratioby  40kgbag - ratiohby
: . ofcement weight of cement : weight

1724 0 By 662 2222 . 055
B 1866 . 0.465
| 2413 . 2044 . 0510 1599 . 03%

27.58 17.77 0.443 1422 | 0354

Concrete Proportions and Consistency

The proportions of aggregates to cement for any concrete shal 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 controlled and easily checked at any
time during the work.

Sampling and Testing of Structural Cencrete

As work progresses, at least one {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 adeguacy of the proportions for strength of
concrete or as a basis for acceptance of concrete shall be'made and laboratory-
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 be required by the Engineer to check the adequacy
of curing and protection of the concrete. Strength tests shall be made in
accordance with ASTM C39M, Standard Test Method for Compressive Strength
of Cylindrical Concrete Specimen. Compliance with the requirements of this
Subsection shall be determined in accordance with the following standard
methods of AASHTO:

‘Sampling  of fresh : AASHTO R 60, Standard Practice for
| concrete Sampling Freshly Mixed Concrete

. Weight per cubic meter : AASHTO T 121M, Standard Method of Test
-and air content (gravi- for Density (Unit Weight), Yield, and Air

_metric of concrete Content {Gravimetric) of Concrete
Slump of Pordand : AASHTO T 119M, Standard Method of Test
Cement Concrete for Slump of Hydmaul Cement Concrete

Tests for strength shall be made in accordance with the folfowing:
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‘Making and curing of © AASHTO T 23, Standard Method of Test for

concrete compressive Making and Cuwring Concrete Test

- specimen in the field Spechnens in the Figld {(ASTM (31, Starxdard
Practice for Making and Curing Concrete
Test Specimerns in the Field)

Compressive stréngth of - AASHTO T 22, Standard Method of Test for

molded concrete Compressive  Strength  of  Cylindricat

Cylinders Concrete Specimens {ASTM C39M, Standard
Test Methad for Compressive Strength of
Cylindrical Concrete Specimens)

e. Proportioning and Strength of Structural Concrete

The conecrete -materials shall be proportioned in accordance with the
requirements for each class of concrete as specified in Table 900.7, using the
absolute volume method as cutlined in the American Concrete Institute (ACI)
Standard 211.1, Recommended Practice for Selecting Proportions for Mermal
and Heawyweight Concrete, Other methods of proporticning 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 shail necessitate a new mix design. 154
The strength requirements for each class of concrete shall be as specified in
Table 900.7.
Tahte 900.7 Composition and Strength of Concrete for Use in

Structures
! ! . Minimum
i S . Designated: Compressive
i . Minimum, Maximum Consistency,  Sizeof o, o gth of
i . Coment! Water/ Rangein Coarse 150 mm X
: Content| Cement . Siump | Aggregate
Classof | o 05 Ratio 300 mm
Concrete. Concrete
I | | Sqare (Olinder
} ) (bﬂg* *) (kglkg} (mm} E gtl:;n“‘g : 28 ﬁavs'
.5 ] i - Mume
i %4 ¢ e T X TR
A (5.1 bags} | .53 | 50 ~ 180 i 4.7% ; 20.7
320 | _ 50.00 - .
; = (8 bags) 0.58 5C - 100 475 16.5
T30 -' 1250~
C (9.5 bags) .55 S0 -~ 100 4.75 20.7
Toaan 19.00~ -
P {11 bags) 049 . 100max. ! 475 377
380 . 25.00 -
Seal (9.5 bags} .58 1060 - 200 475 20.7
Note: * THe inedsuced coment content shalt b withitt plus or minus 2 mass percent of e
AESN CEmISR ConRtEH,
~+ Based on 48 kerbag
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 guantity of mixing water, which shall
be determined by the Engineer and shall not be varied without his consent.
Concrete as dry as it is practical to place with the equipment specified shall be
used.
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E.

Strength Test of Concrete

As basis of acceptance, strength test shali generally be made with the frequency
of not less than one {1) test {three {3) specimens] for each 75 m3 . Each test
shall he 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 Additional
test may he 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
fo or greater than the specified compressive strength, fc’ and not mere than
10% of the strength tests shail have values less than the specified strength.
When the laboratory-cured specimens failed to conform to the requirements
for strength, the Engineer shall have the right to order changes in the concrete
sufficient to requirements. 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 %03, Formworks and
Faiseworks. 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 pracedures for protecting and curing the concrete specimen, 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 ioad tests as outlined in the load tests of structures for that portion of
the structure where the questionable concrete has been placed.

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 & 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 praclude dusting operation. The
discharge chute shall not be suspended from the weighing hopper and shalf be
so arranged that cement will neither be lodged in it nor ieak 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 shail be within a range of error of not mare 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 te batching. Shipment requiring more than 12 hours
will be accepted as adequate binning only if the car bodies permit free drainage.
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if the aggregates contain high or non-uniform moisture content, storage or
stockpile period in excess of 12 hours may be required by the Engineer.

Batching shall ke conducted as to result in a two (2] mass percent maximum
tolerance far the required materfals.

4, Bins and Scales

The batching plant shall include separate bins for bulk cement, fine aggregate
and for each size of coarse aggregate, a weighing hopper, and scales capable of
determining accurately the mass of each compenent 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 fransported either
in waterproof compartments or between the fine and coarse aggregate. When
cement is placed in contact with molst 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 he 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 spllling of materiai from one {1) batch
compartment into another,

6. Admixtures

The Contractor shall follow an approved procedure for adding the specified
amount of admixture to each batch snd 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 proportioned by weight, and accurate masures
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 not be permitted.

Mixing and Delivery

Concrate 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 reguirements of AASHTQ 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 partiaily, and in no case, shall such an
interval exceed 30 min.

Volumetric measurement shall be used only if by weight batching plant is
focated more than 1 b travel from the project site.



PEPL.QF.04

Concrete mixing, by chute is allowed provided that a weighing scales for
determining the batch weight will he used.

For batch mixing at the construction site or at a central point, a batch mixer of
an approved typa shali be used. Mixer having a rated capacity of less than a
one-bag 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 overtoad up to 10% above the
mixer's nominal capacity may be permitted, provided concrete test data for
strength, segregation, and unifarm consistency are satisfactory and provided no
spillage of concrete takes place. The batch shall be so 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 shall 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 less than 90 s. If timing starts,
the instant skip reaches its maximum raised position, 4 s shall be added tc 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 equipped with a bell or other
suitable warning device adjusted to give a clearly audible signal each time the
fock is released. In case of failure of the timing device, the Contractor will be
permitted to continue operations while 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 specificaily
provided for in the Contract, or authorized in writing by the Engineer.

Mixing Concrete:

General All 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 be operated uniformly at the mixing speed
recommended by the manufacturer. The pick-up and throw-over blades 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 mertar shail not be
used.
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When bulk cement is used and volume of the batch is 0.5 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 shall be interiocked against opening hefore 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 determined for each kind of aggregate.

The batch shall be so charged into the mixer that scme water will enter in
advance of cement and aggregate. All water shali 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 cementin the concrete mixture,

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

All concrete shall be mixed for a period of not fess than 90 s after all materials,
including water, are in the mixer. During the neriod 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 interlocked
that during normal operation no part of the batch will be charged until the
specified mixing time has elapsed.

The first 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 Cancrete at Central Plant
Mixing at central plant shall conform to the requirements for mixing concrete at
site.

3. MixIng Concrete in Truck

Truck mixers, unless otherwise authorized 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 shafl be accurately measured and charged into
the drum at the proportioning plant. Except as subseguently provided, the truck
mixer shail be equipped with a device by which the quantity of water added can
be readily verified. The mixing water may be added directly to the batch, in
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which case 2 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 Engineer.

The maximum size of batch in truck mixers shall not exceed the minimum rated
capacity of the mixer as stated by the manufacturer and stamped in metal on
the mixer. Truck mixing, shall, unless 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 shali begin within 30 min after the cement has been added either to the
water or aggregate, but when cement is charged into a 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 limitation 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 is 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 be 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 transportad 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-agitating hauling equipment, provided
the consistency and workability 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
incorporated into the concrete during hauling or after arrival at the delivery
point.

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

When a truck mixer or agitator is used for transporting concrete to the delivery
point, discharge shall be completed within 1 h, or before 250 revolutions of the
drum or blades, whichever comes first, after the intraduction 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 required.

The maximum temperature of concrete produced with heated aggregates,
heated water, or both, shall at no time during its production or transportation
exceed 32°C.
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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 shali 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 not 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 o
placing of reinforcing steel bar, the lean concrete should have a minimum
tompressive strength of 13.8 MPa.

in preparation for the placing of concrete, zll sawdust, chips and other
construction debris and extranesous matter shall be removed from inside the
formwork. Struts, stays and braces, serving temporarily to hold the forms in
correct shape and alignment, pending the placing of concrete at their locations,
shall be removed when the concrete placing has reached an elevation rendering
their service unnecessary. These temporary members shall be entirely removed
from the forms and not huried 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 cther way will have a deteriorating effect on the
concrete guality.

Open troughs and chutes shall be of meta! lined; where steep slopes are
required, the chutes shali be equipped with baffles or be in short lengths that
reverse the direction of movement to 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 involve 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 vibratars for moving of the mass of fresh concrete shall not be permitted.
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1. Placing Concrete by Pneumatic Means

The equipment shall be so arranged that vibration will not damage
freshly placed concrete. The capacity of equipment shall be 0.30 to0 1.00
m3 . Where concrete Is conveyed and placed by pneumatic means, the
equipment shall 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 shail 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 prassure 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
continuous stream of concrete without air pockets is produced. When
pumping is completed, the concrete remaining in the pipeling, if it is to
be used, shall be ejected in such a manner that there will be no
contamination of the concrete or separation of the ingredients. After
this operation, the entire equipment shall be thoroughly cleaned,

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 BIll of Quantities, To prevent segregation, concrete shall be
carefully placed in a compact mass, in its fina! position, by means of a
tremie, a bottom-dump bucket, or other approved means, and shall not
be disturbed after being placed.

A tremie shall consist of a tube having a3 diameter of not 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 shali be
kept full to the bottom of the hopper. When a batch is dum ped 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 bottom-dump bucket, the top of the
bucket shall be open, The bottom doors shall open freely downward
and outward when tripped. The buckets shall be completely filled and
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stowly 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 into forms it carries entrapped air. The entrapped air
shall be removed to prevent voids in concrete. Poorly consolidated concrete will
be weak, porous and poorly bonded to the reinforcement.

Poured concrete shall be immediately and thoroughly consolidated. The
concrete In walls, beams, columns and the like shall be placed in horizontal
layers not more than 30 ¢m thick except as hereinafter provided. When fess
than a complete layer is placed in ane operation, it shall be terminated in a
vertical bulkhead. Each layer shall 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 shail be
vibrated internally unless special authorization of other 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 work 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 called poker depends on the spacing between the
reinforcing bars in the form-work. In no case shall the vibrator be cperated
longer than 15 s in any one location. The vibration shal} be of sufficient duration
and intensity to consolidate the concrete thoroughly but shalt nat be continued
50 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 uniformiy
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.
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Float finish shall be applied to the surfaces Indicated, to surfaces to receive
trowe] finish, and to floor and slab surfaces to be covered with fiuid-applied or
sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

2. Trowel Finish

After applying flcat finish, trowel shali be applied first then concrete shall be
consolidated by hand or power —driven trowel. Continue troweling passes and
restraigthen untif surface is free of trowel marks and uniform in texture and
appearance. Grind smooth any surface defects that would telegraph through
applied coating or floor 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 before the final rubbing with a
fine carborundum stone and water. The concrete shall be kept damp while
rubbing. This rubbing shall be continued until the entire surface is of smooth
texture and uniform color.

After the final rubbing is completed and the surface has dried, it shoutd be
rubbed with burlap to remove loose powder and shall be left free from all
unsound patches, paste, powder and objectionable marks. Surface coating of
cementitious material which adds thickness to the original surface is not
acceptable.

. Curing Concrete

1. Alf newiy placed concrete shall be cured in accordance with this Specification,
unless otherwise directed by the Engineer. The curing method shall be one or
mote of the following:

i, Water Method
The concrete shall be kept continuousiy wet by the application of water
for a minimum period of 7 days after the concrete has been placed.

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

il. Curing Compound
Surfaces exposed to the air may be 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 zpplied with a
pressure spray in such a manner as te cover the entire concrete surface
with a uniform film and shall be of such character that it wilf harden
within 30 min after application. The amount of compound applied shall
be ampie to seal the surface of the concrete thoroughly. Power-
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operated spraying equipment shall be equipped with an operational
pressure gauge and means of cantrolling 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 to 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 nozzie 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 shall not be applied over any resulting free-
standing water. Should the film of compound be damaged from any
cause before the expiration of 7 days after the concrete is placed in the
case of structures, the damaged portion shall be repaired immediately
with additional compound.

Curing compound shall not be diluted or altered in any manner after
manufacture. At the time of use, the compound shalt be in a thoroughly
mixed condition. If the compound has not been used within. 120 days
after the date of manufacture, the Engineer may require additional
testing before the use to determine compliance to requirements. 165
An anti-setting agent or a combination of anti-setting agents shall be
incorporated in the curing compound to prevent caking.

The curing compound shall be packaged in clean barrels or steel
containers or shall be suppiied from a suitable storage tank located on
the site. Storage tank shali have a permanent system designed to
completely redisperse any settled material without intreducing qir or
any other foreign substance. Containers shall be well-sealed with ring
seals and lug type crimp lids. The linings of the containers shall be of a
character that will 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 shal!
have label warning concerning flammability. The label shall also warn
that the curing compound shall be well-stirred before use, When the
curing compound is shipped in tanks or tank trunks, a shipping invoice
and Material Safety Data Sheet (MSDS) shall accompany each load. The
invoice and MSDS shall contain the same information as that reguired
herein for container labels,

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

Waterproof Membrane Methed

The exposed finished surfaces of concrete shall be 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 or plastic sheeting shall be placed. The curing
membrane shall remain in place for a period of not less than 72 h.
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Waterproof paper and plastic sheeting shall conform 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 1o provitde a waterproof joint. The joint seams shall have a
minimum lap of 100 mm.

The sheets shall ba securely weighed down by placing a bank of earth
materizls on the edges of the sheets or by other means satisfactory to
the Engineer.

Should any portion of the sheets be broken or damaged within 72 hours
after being placed, the broken or damaged portions shall be
immediately repaired with new sheets properly fastened in place.

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 concrete may be cured by retaining the form-in-
place. The forms shall remain in place for a minimum period of 7 days
after the concrete has been piaced, except that for members over 50
cm in least dimensions, the forms shalt remain in place for a minimum
period of 5 days. Wooden forms shall be kept wet by watering during
the curing period.

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

(a) After placement of the concrete, members shall 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 shali be kept wet by fog spray or wet
biankets.

(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 lass 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 eylinders,



or forms. During application of the steam, the temperature rise
within the enclosure shall not exceed 20fC per hour. The curing
temperature throughout the enclosure shall not exceed 65C and
shall be maintsined at a constant level for a sufficient time
necessary to develop the required compressive strength. Contral
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.

(e} 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 will be required for checking
temperature.

(f) Curing of pre-cast concrete will be considered completed after the
termination of the steam curing cycle.

2. The application for curing method shall be one or more of the faliowing:
i. 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 method may be used on concrete surfaces which
are to be buried under ground and surfaces where only 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.

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
quality 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 Obtaining and
Testing Drilled Cores and Sawed Beams of Concrete (ASTM €42, Standard Test
Methad for Obtaining 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 least 85% and no sample core is less than 75%
of the specified strength otherwise it shall be rejected

D. Method of Measurement

PEPD.QF.04



The quantity of concrete to be paid shall be the number of cubic meters placed and
accepted in the completed structure. No deduction wil! 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 materials.

E. 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 Bil} of Quantities of structura! concrete and/or reinforced
concrete compieted 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:

T ]
Pay Item D i ! Unit of
Number ption | Measurement
) I . |
900 (1)a | gg;;ctural Concrete, Class A, 3000 psi, 7 | Cuhic Meter
900 (1) - g;r;s;turai Concrete, Class A, 3000 psi, 14 Cubic Meter
! e
900 (1)c . g;r;zsctural Concrete, Class A, 3000 psi, 28 | Cubic Meter
J
900 (1)d gg:sctural Concrete, Class A, 4000 psi, 28 Cubic Meter
%00 (L)e (Sjgyusctural Concrete, Class A, 5000 psi, 28 ! Cubic Meter
1 . N . J
900 (1) g::sctural Concrete, Class A, 6000 psi, 28 | Cubic Meter
T 7
900 {1)h : Structural Concrete, Class A, 14 days . Cubic Meter
]
900 (1)i - Structural Concrete, Class A, 28 days | Cubic Meter
, :
900 (2)a  Structural Concrete, Class B, 7 days i Cubic Meter
900 ()b  Structural Concrete, Class B, 14 days . Cubic Meter
| 900(2)c  Structural Concrete, Class B, 28 days | Cubic Meter
| opp (3)a : Structural Concrete, Class €, 7 days f Cubic Meter
F
| 900{3)b _Structural Concrete, Class C, 14days | Cubic Meter
; :
900 (3)c  Structural Concrete, Class €, 28 days | Cubic Meter
3
960 (4)a : Structural Concrete, Class P, 7 days ¢ Cubic Meter
900 (4)b | Structural Concrete, Class P, 14 days Cubic Meter
I ] '
| Pay Item Descti Unit of
- Number iption Measurement
! 1
© 900 (4)c | Structural Concrete, Class P, 28 days Cubic Meter
' 900 (5) i Seat Concrete i Cubic Meter
PEPD.GFO4 1 906(s) | Reinforced Concrete Cubic Meter




X. REINFORCING STEEL
A. Description
This Item shall consist of furnishing, 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
Reinforcing steel shall conform to the requirements of the following Specifications:
Table 902.1 Reinforcing Steel Bars Reguirements
T Type of
| Reinforcing - Specification |
i Steel i
[Deformed ~ AASHTO M 3iM, Standard Specification for Deformed and
{Billet Steel Plain Carbon and Low-Alloy Steel Bars for Concrete
{Bars ‘Reinforcement _
Ifor Concrete  “ASTM AG15M, Standard Specification for Deformed and Plain
|Reinforcement Carbon-Steel Bars for Concrete Reinforcement

i 'PNS 48, Philippine Nationat Standard, Steel Bars for Concrete
! Reinforcement - Specification

iDeformed  -AASHTO M 336M, Standard Specification for Steel Wire and
Steel Wire for Welded Wire, Plain and Deformed, for Concrete
{Concrete Reinforcement (ASTM A1064M, Standard Specification for
iReinfuroement Carbon-Stee! Wire and Welded Wire Reinforcement, Piain and
.Deformed, for Concrete)

[Welded Steel ASTM A1064M Steel Wire and Welded Wire Reinforcement,
iWire Fabric Plain and Deformed, for Concrete

for Concrele

{ Reinforgement

{Cold-Drawn  -AASHTO M 336M, Standard Specification for Steel Wire and
Steel Wire for Welded Wire, Plain and  Deformed, for Cohcrate
iConcrete ‘Reinforcement

;'\Reinforcement (ASTM AL064M, Standard Specification for Carbon-Steel Wire
; ‘and Welded Wire Reinforcement, Plain and Deformed, for

Concrete)

[Fabricated AASHTO M 54M, Standard Specification for Welded Deformed
\Steel Bar o Steel Bar Mas for Concrete Reinforcement (ASTM A184M,
'Rod Mats for Standard Specification for Welded Deformed Steal Bar Mats

{Concrete “for Concrete Reinforcement)
| Reinforcement
Weided AASHTO M 336M, Standard Spacification for Steel Wire and
Deformed Welded Wire, Plain and Deformed, for Contrete
Steel Wire Reinforcement (ASTM 1054M, Standard Specification for
Type of % i
- Reinforcing | Specification i
. Steel | !

Fabric  of iCarbon-Steel Wire and Welded Wire Reinforcement, Plain
‘Conceete and Deformed, for Concrele)
: Reinforcament
Plactic Coated | AASHTD M 254M, Standard Specification for Corrosion-
‘Dowel Bars | Resistant Coated Dowel Bars Type A _
Tow Alloy  IASTM A706M, Standard Specification for Defarmed and Plain
: Steal Low-Alloy Steet Bars for Concrete Reinforcement
- Deforrmied
‘Bars for
Concrete
: Reinforcement
Deformed Rait [ASTM ADSEM, Standard Specification for Rail-Steet and Axie-
- Steeland  |Steel Deformed Bars for Contrete Reinforcerment
Plain Bars for
Congrete
Reinforcement
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If reinforcing bars are to be welded, these ASTM specifications shall be supplemented by
requirements assuring satisfactory weldability.

Dowel and tie bars shall conform to the requirements of AASHTO M 31 (ASTM
AB15)/PNS 49 except that rail steel shall not be used for tie bars that are to be hent 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, a minimum of 1/2 the
length of each dowel bar shall be painted with one coat of approved lead or tar paint.

The sleeves for dowel bars shall be metal of an approved design to cover 50 mm, plus or
minus 6.3 mm of the dowel, with a closed end, and with a3 suitable stop to hoid 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 collapse during construction.

Plastic coated dowel bar conforming to AASHTO M 254M may he 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 Stee! 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 : AASHTQ 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 alioy bars shall be cold stretched to a minimum of 895,7 MPa.
The resultant physical properties shal{ be as follows:

Table 902.2 Resultant Physical Properties of High Tensife Strength

. Alloy Bars

: Physical Property Requirement

g s . . 1,000 MPa followed by
Minimum ultimate tensile strength 7 stress relievin
 Minimum yield strength, measured by the 0.7% .

 extension under load method : 895.7 Mpa

: Minimum modulus of elasticity 25,000,000

: Minimum efongation in 20 bar diameters after

i rupture _ A
[mm tolerance [6.254 mm to 0,762 mm
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If shown on the Plans, Type 270 k strand shalf be used, conforming to AASHTC M 203M.
Where strands are to be used for post-tensioning, the same shall be colddrawn and
either stress-relieved in the case of uncoated strands, or hot-dip galvanized in the case
of galvanized strands. High strength alioy steel bar for post-tensioning shall be
proofstressed to 30% of the granted tensile strength. After proofstressing, the bars shall
conform to the following minimum properties:

Table 902.3 Minimum Requirements for High Strength Alloy Steei

Bar for Post-Tensioning
Property Requirement
Tensile Strength, 15 1000 MPa
| Yield Strength {0.2 offset) 0.90 fs'
| Elongation at Rupture in 20 diameter 4%
| Reducticn 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 method to strengthen the concrete and protect against corrosive
conditions that wilt be exposed to the aggressive elements.

Epoxy coated reinforcing steel bars shall conform fto ASTM A775M, Standard
Specification for Epoxy-Coated Steel Reinforcing Steel Bars for steel bars cozted in
straight condition and then bent, and ASTM AS34M, Standard Specification for Epoxy-
Coated Prefabricated Steel Bars for steel bars 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 stee! bars are aflowed to be applied with epoxy
coating.

Table 902.4 Kinds of Reinforcing Stee! Bars are allowed to be

applied with epoxy coating
Reinforcing Steel . Standard Designation
Do PR ROV B pT 6IS/MSHTO M 5
RSl o Aot DBl | g5 Ao SHTO M 32

a. Surface Preparation

The surface of the steel reinforcing bars to be coated shall be cleaned by
abrasive blast cleaning to a near white metal. It is recommended that
reinforcing stee! bars and blast media be checked for contamination hy any
foreign materials and oil impurities prior to use. Blast media found to be sait
contaminated should be rejected. Reinforcing steel bars and blast media found
to be contaminated shall be rejected or washed cleaned prior to heating thru
the use of methods suitable to remove the contamination.

Manufacturers shall be permitted to use a chernical wash or blast-cleaned steel
reinforcing bar surface, or both, 1o enhance coating adhesion. This
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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 possible 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 cleaning.

The fusion-bonded epoxy powder coating shall be applied in accordance with
the written recommendations 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
crayens, or both, at least once every 30 minutes. The powder coating shall be
applied by electrostatic spray or ather suitable method.

C.

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 purpese, at least 90% of all recorded thickness
measurements of the coating after curing shall be 175 pm to 300
Hm. Thickness measurements below 125 um 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. & minimum of
five (5) recorded measurements shall be cbtained approximately
evenly spaced along each side of the test bar (a minimum of ten
(10) recorded measurements per bar),

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

ii.  Coating Continuity
Holiday checks to determine the acceptability of the reinforeing
steel bars prior to shipment shall be made at the manufacturer's
plant with a 67.5 V, 80,000 Q, 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 reguirements of Test
Method of ASTM G62, Standard Test Methods for Holiday Detection
in Pipeline Coatings in the inspection for holidays on the coated
steel reinforcing bars.

Coating Flexibility

{a)

(b}

{c)

{d}

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 maximum 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 mandrel
radius. The test specimen shall he between 20° C and 30° C.

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 dishanding of the coating shall be considered cause
for rejection of the coated reinforcing steel bars represented by
the bend test sample.

Fracture or partial failure of the reinforcing steel bar, or
cracking or disbonding 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).

The requirements for coated reinforcing steel bars shall be met
at the manufacturer’s plant prior to shipment.

C. Construction Reguirements

1. Order Lists

Before materials are ordered, all arder 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 lists and diagrams. Any expense incident to the revisions of
materials furnished in accardance with such lists and diagrams to make them comply
with the Plans shall be borne by the Contractor.

2. Protection of Material
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a, Steel Reinforcement

Steel reinforcement shall be stored above the surface of the ground upon
platforms, skids, or other supports and shall 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, oil, or other foreign
materials. Reinforcement shall be free from injurious defects such as cracks and



laminations. Rust, surface seams, surface irreguiarities or mill scale will not he
cause for rejection, provided the minimum dimensions, cross sectional area and
tensile properties of a hand wire hrushed specimen meets the physical
requirements for the size and grade of stee! specified.

b. Epoxy-Coated Reinforcing Stee! Bars

. If rainy or exceptionally humid weather occurs or is anticipated,
bars shall be stored under cover immediately upon delivery to site,
Epoxy bars shall be covered with polyethylene or other materials to
prevent exposure to direct suniight.

il.  Epoxy coated steel stored at the site shall be placed on timber sills
suitably spaced so that no steel 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.

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

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

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

vi.  All 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 bar, multiple
supports, or a platform bridge to prevent bar to bar abrasion from
sags in the bundies of coated reinforcing steel bars.

3. Bending

All reinforcing bars requiring bending shall be cold-bent to the shapes shown on the
Plans. Bars shall be bent around a circular pin having the following diameters (D} in
reiation to the nominal diameter of the bar (d) as shown in Table 902.5.

Table 902.5 Pin Dlamel_aer for Bending Bars

| Nominal Diameter (d), mm Pin diameter (D)
10 to 20 6d
25 to 28 8d
32 and greater 10d

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

4. Placing and Fastening

All steel 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 tied. Ties shall be fastened on the inside.
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Distance from the forms shall be maintained by means of stays, blocks, ties, hangers, or
other approved supports, so that it does not vary from the position indicated on the
Plans by more than & 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 suitabie devices, The use of
pebbles, pieces of broken stone or brick, metal pipe and wooden blocks shall not be
permitted. 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 kefore the placing of concrete
begins. Concrete reinforcement placed in violation of this provision shall be rejected and
removal shall be required 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 rolls, it shall be straightened before being placed. Bundled
bars shall be tied together at not more than 1.80 m intervals,

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 a
minimum separation of not iess than 40 bar diameters.

Bars shall be lapped in accordance to Table 902.6

.Tabie 902.6 Bars !fiinimg_m Lap Distance

Z " Grade 280 Graded420 | Butnotless
Splice Type @0) _ (60) than
Tension 24 bar dia. 36 bar dia. : 300 mm
l Compression l 20 bar dia, | 24 bae 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 saction is insufficient 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 Japping at least 1 %2 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 lap splices, minimum clear spacing between the contact Iap splice
and adjacent splices or bars shall be i accordance with the requirements
helow.

i. For parallel non-prestresed reinforcement in a horizontal layer, clear
spacing shall be at least the greatest of 50 mm, nominal diameter of
bar{db) and {4/3} nominal maximum size of coarse aggregates (dagg).

c. For non-contact splices in flexural members, the transverse center-tocenter

spacing of spliced bars shall not exceed the lesser of one-fifth the required lap
splice fength and 150 mm.
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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 {ap splice length
required for the individual bars within the bundle.

il Individual bar splices within a bundle shall not overiap.

lil. Entire bundies shall not be ap spliced.

€. Lapping of Bar Mat

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

7. Welding
Welding of reinforcing steel bars shall conform to American Welding Society, AWS
D1.4M, Structural Welding Cade - 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 AG615M, Standard Specification for
Deformed and Piain Carbon-Steel Bars for Concrete Reinforcement shall 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 Specification for Ferritic
Malleable iron Castings.

D. Method of Measurement
The quantity of reinforcing steel to be paid for will be the final aquantity 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 paid for at the Contract Unit Price for reinforcing stee! which
price and payment shall be full compensation for furnishing and placing all materials,
including all labor, equipment, tools and incidentals necessary to complete the work
prescribed in this item,

Payment shall be made under:

I 1]

; Pay Item : . | unitof

| Number Description Measurement |

| 902 (1) a1 _ Reinforcing Steel (Deformed) Grade 40 Kilogram

© 902 (1) a2 : Reinforcing Steel {Deformed) Grade 60 Kilogram

' 902 (1) b ° Reinforcing Steel (Plain/Round) | Kiogram

T L} I

: . Epoxy-Coated Reinforcing Steel : )

- H22)at | hoformed) Grade 40 Kiiogram

[ 3

. : Epoxy-Coated Reinforcing Steel ]

2232 (pegrmed) Grade 60 Kilogram

Epoxy-Coated Reinforcing Steet \

$02(DD | lainfRound) Kilogram

PEPD.QF.04



X!. FORMS AND FALSEWORKS
A. Description
This Item covers the furnishing, fabrication, instaliation, erection, and remaval of forms
and falseworks for cast-in-place concyrete,

B. Material Requirements

Forms shall 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 resulting 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 plywood panel forms, job-
built plywood forms, or forms that are lined with plywood 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 axide. Plywood ar lined
forms will not be required for surfaces which are normally subrmerged or not ordinarily
exposed to view. Other types of forms, such as steel or unfined 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 a!l extended footings.

C. Construction Requirements
1. General

Forms shall be furnished, fabricated, installed, erected, and removed as
specified herein and shall be of a type, size, shape, quality 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
forens shall be smooth and free from irregularities, 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 wifl put on the formwork. The design of formwork will
specify the thickness of the nlywoed that will be incorporated in the project. All
tie bars with boits used in fastening forms should be countersunk to a depth
similar to the required concrete covering andi patched with cement mortar, The
185 use of approved internal steel ties or stee! or plastic spacers shall be
permitted. The fabricated spacer blocks shall have an embedded No. 16 G.1. Tie
Wire with sufficient length to be aftached to the reinforcing stee! bars to hold
the spacers in place after closure of forms and during pouring. Structural steel
tubes used as support for forms shail have a minimum 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
shalt amploy competent professional engineering services to design forms to be
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approved by the Engineer and supervise the erection of all formworks needed
for the completion of the project. All materials 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 be sized and spaced so that proper 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 removed
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 concrete 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. Split, frayed,
delaminated, or otherwise damaged forms shall not be used. All form panels
shall be placed in a neat, symmetrical pattern with level and continuous
horizontal joints. The Contractor shall place special attention on mating forms to
previously placed walls so 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 1.20 m x 2.70 m and 3.00 m x
2.40 m can be ordered. Beams and slabs supported by concrete columns shall
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 side shall not extend above the top of the wall and shal! be brought to true
line and grade. At other locations, forms for concrete which is to be finished to a
specified elevation, slope, or contour, shali be brought to a true line and grade,
or a wooden guide strip shall be provided at the proper location on the forms so
that the top surface can be finished with a screed ar template. At horizontal
construction Joints in walls, the forms on ane side shall not extend more than 7
m above the joints.

When necessary, temporary openings shall be provided at the bottom 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 shall be applied just prior to placement of steel
reinforcement. After coating with industrial lubricants such as form oil, any
surplus form release coating on the form surface shail be removed. Wood forms
for unexposed surfaces may be thoroughly wetted with water in lieu of coating
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with industrial lubricant immediately before concrete placement, except in
freezing weather form release coating shali be used. Shouid misalignment of
forms or screeds, excessive deflection of forms, or displacement of
reinforcement occur during concrete placement, immediate corrective measure
shall be taken to ensure acceptable lines 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 shouid be provided. If soil under mudsills is or may become
incapable of supporting superimposed loads without appreciable
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 (AC) 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 formwork should be followed.

Delivery, Storage, Maintenance and Handling

Any formwork with steel components should be stored in a dry place. Avoid
direct sunlight on timber forms. Store form materials and accessories above
ground with a minimurn height of 100 mm on framework or blocking without
twist or bend, and shall be covered with 3 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
racommendation. For maintenance of the farms, use stiff brush and clean waier
for the cleaning of forms. Use scrapers only as a last resort for maintenance
purposes. Keep forms well-oiled to prevent delamination of plywood or rusting
of steel and always oil the edges.

Forms, falseworks and centering shall not be removed or disturbed until the
concrete has attained sufficient strength to safely support all dead and live
loads, or until the concrete has attained the minimum percentage of specified
design strength listed in the Table below. Sharing beneath beams or slabs shall
ke 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 Enginear. in general and
under normal conditions, the Engineer will approve removal of forms after the
following time has elapsed:
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| Description of Structural | Period of time | Minimun % of
Member {days) . Dasign Strength

Walls, column and vertical o2 : 7%
sides of beams _ :
Beam soffits (steet formwork 7 ; 80%
propsishoring left under) _

Saffits of slabs (steel formwark 7 : %
propsfshering left under)
Removal of stee! formwork 7 : 0%
props/shoring to slabs: Soffits
of slabs, for sfabs spanning up
{o4.5m

Removal of steel formwerk 14 : 70%
props/shoring to siabs: Soffits
of slabs, for slabs spanring
over 4.5 m .
Removat of steel formwork iq ' 80%
propsfshoring to beams and :
arches:

Centering under girders, beam
frames and arches sparining
Uptobom

Removal of stee! formwork 21 80%
propsfshoring to beams and
arches:

Centering under girders, beam
frames and arches spanning
over 5.0 m

Order and method of removing formwork:

a. Shuttering forming the vertical faces of walls, beams and columns sides shall
be removed first as they bear no load but only retain the concrete,
b. Shuttering forming soffit of slabs shali be removed next.

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

Care shall be taken into consideration during form removal to avoid surface
gouging, corner or edge breakage, ar other damage 10 the concrete,
mmediately after form removal, any damaged or imperfect work shall be
repaired as specified by the Engineer.

Removal of Forms for Special Structures

In continuous structures, support should 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 withaut side forms
of the member in place. Bottom forms and supporting shores or falsework
should remain in place until the member is capabie of supporting its dead load
and anticipsted construction ltoads, 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 mavements of the
cast member during the prestressing operation, in all cases, tha deflections of
members due to pre-stressing force and the elastic deformation of forms or



falsework should be considered in the design and removal 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-siressing,
displacement of the dead load toward end supports should be considered in the
design of the forms and shoring, including silis or other foundation support.

For concrete structures with direct or indirect contact with sea water, sea water
or brackish water shal! not come in direct contact with concrete prior to the age
in days indicated in the Table shown belew.

Requirements for the Removal of Formwork for Concrete in
Contact with Sea Water or Brackish Water

Water Sajinity (ppm dissolved :  Days to Elapse prior to Salt

" saits) (parts per million or mg/t Water Contact {days)
: of dissolved saits) _
0 to 10,000 Normal Curing
10,000 to 20,000 15
20,000 to 30,000 ' 25
Over 306,000 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 onty 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 shali be
permitted only when specifically approved by the Engineer.

The Engineer shall inspect the completed formwork, before carrying out any
work, including fining 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 measured in square meters or when the contract stipulates
that the payment for formworks and falseworks will be on lump sum basis, the Pay ltem
will include all materials and components used for furnishing, fabrication, installation,
erection and removal 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 shali 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, labor, tools,
equipment, and related services necessary for the design, construction and removai of
formwork and falsework. Properly supported members as required until the concrete is
cured, set and hardened is also part of the Contract Unit Price.
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Payment shall he made under:

T — T

Pay Item Unit of
Number Description . Measurement
903(1) . Formworks and Falseworks | Lump Sum
203 (2} Formworks and Falseworks Sguare Meter
Xif. METAL STRUCTURES

A. Description
This work shall consist of furnishing, fabricating, hauling, erecting, welding and painting
of metal structure and accessories constructed in accordance with the Plans and this
Specifications.

B. Material Requirements
a. Classes of Structural Steels
i. 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 exceedi ng 50
mm, used as members subject to primary 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
Requirements for Rolled Structural Steel Bars, Plates, Shapes and Sheet
Piling, Supplementary Requirement S5, Charpy V-Notch Impact Test and
ASTM AB73M, Standard Specification for Sampling Procedure for Impact
Testing of Structural Steel.

il. Cold Formed Plate Shapes
Cold formed plate shapes are made from steel plates with thickness
ranging from 6 mm to 20 mm formed by coid roiling or by press brake
bending into the desired shape. it shall conform to ASTM A36M.

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

iv. Rolled Steel Plates
Rolled Steel shapes are structural steel sections produced by passing red
hot blooms {for larger sections} or billets {for smaller sections} through
rolts until the desired shape is attained. Rolled stee! shapes shall
conform to the billet specifications for PNS 49, Steel Bars for Concrete
Reinforcement - Specification, Grade 230,

v. Metal Decks
Metal decks or panels shall conform to item 1033, Metal Decks.
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b. Structural Stee! Materlails

General

For hot-roiled structural shapes, plates and bars, such tests shall be
made in accordance in ASTM ABM: for sheets, such tests shall be made
in accordance with ASTM AS68M, Standard Specification for Stesl,
Sheet, Carbon, Structural, and High-Strength, Low-Alloy, Hat-Rolled and
Cold-Rolled, General Requirements; for tubing and pipe, such tests shall
be rade in accordance with the requirements of the appilicable ASTM
standards listed for those product forms.

Structural steel shall be furnished according to the following applicable
ASTM specifications:

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

r

| Designation Title

ASTM A36M _ Standard Specification for Carbon Structural Steel

! ASTM AS2OM Standard  Specification for  High-Strength  Carbon-

Manganese Steef of Structural Quality

TASTMASTZM  Standaré  Specification for  High-Strength  Low-Alloy

Columbium-Vanadium Structurat Steel

 ASTM AS88M  Standard  Specification for High-Strength  tow-Alloy

Structural Steel, up to 50ksi {345Mpa) Minimum Yieid Point,
with Atmospharic Comrosion Resistance

"ASTM A709M  Standard Specification for Structural Steel for Bridges

! ASTM AQ13M  Standard Specification for High-Strength Low-alloy Steel

Shapes of Structural Quatity, Produced by Quenching and
Seif-Tempering Process {QST)

[ ASTM A992M | Standard Specification for Structural Steel Shapes

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

Designation Title

ASTN ASOOM | Standard  Specification  for Cold-Formed Welded  ard

Seamiess Carbon Steet Structural Tutdng ie Rounds and
Shapes

| Designation Titte

| ASTM AS0IM . Standard Specification for Hot-Formed Welded and

b

Seamless Carbon Steel Structural Tubing

ASTM A618M  Standard Specification  for Hot-Formed Welded and

" Searniess High-Strength Low-Alloy Structural Tubing

ASTM AB4784 | Standard  Specification for Coid-Formed Weided and

Seamlass High-Sirength, Low-Alloy Structural Tubing with
Improved Atmospheric Corrosion Resistance

iv. Steel Pipe

It shall conform to the requirements of ASTM AS3M, Stendard
Specification for Pipe, Steel, Black and Hot-Dipped, Zinc~-Coated, Welded
and Seamless, Grade B.



v, Steel Plates
Steel plates shail conform to the following specifications or as indicated
in the Plans:

| Designation - Title
ASTM A36M __Standard Specification for Carbon Structural Steel
ASTM A242M  Standard Specification for High-Strength  Low-Alloy
i _ Structural Steel
ASTM AZ83M  Standard Specification for Low and Intermediate Tensile
. Strength Cartion Steel Plates
‘ ASTM AS14M  Standard Specification for High-Yield Strength, Quenched
and Tempered Afioy Steel Plate, Suitable for Welding
ASTM AS29M - Standard Specification. for  High-Strength  Carbon-
] Manganese Stee! of Structural Quatity
ASTM AS72M  Standard Specification for High-Strength  Low-Alloy
Columbivm-Vanadiusn Structural Steel
ASTM ASBBM  Standard  Specification:  for  High-Strength  Low-Alloy
Stuctural Steel, up to 50ksi (345Mpa) Minimum Yield Point,
: with Atmospheric Corrosion Resistance
ASTM A709M Standard Specification for Structurat Steel for Bridges
ASTM A1011M | Standard Specification for Steel, Sheet and Strip, Hot-
Rolted, Carbon, Structural, High-Strength Low-Alloy, High-
Strength Low-Alloy with Improved Formabiiity, and Ultra-

High Strength
vi. S$teelBars
Steel bars shall conform to the following specifications or as Indicated in
the Plans:
Designation Title

ASTM A36M - Standard Specification for Carbon Structural Steel

ASTM ASISM Standard Specification for High-Strength  Carbon-
" Manganese Stedf of Sttuctural Quality

ASTM AS72M  Standard  Specification for High-Strength  Low-Afloy
f * Columbium-Vanadium Structural Steel

| ASTM A709M | Standard Specification for Structurat Steel for Bridges

vii. SteeiSheets
Steel sheets shall conform to the following specifications or as indicated

in the Plans:
Dmgnatmn ' Title
; © ASTM ABOEM  Standard Specification for Steel, Sheet and Strip, High-
Strength, Low-Alloy, Hot-Rolled and Coid-Rofled, with
improved Atinospheric Corrosion Resistance
ASTM ALOYIM { Standard Specification for Steel, Sheet and Strip, Hot-
Rolled, Carbon, Structural, High-Strength Low-Alloy, High-
Strength Low-Alloy with Improved Formability, and Ultra-
High Strength

c. Steel Casting and Forgings
Cast steel shall conform to ASTM A216M, Standard Specification for Steel
Castings, Carbon Suitable for Fusion Welding, for High Temperature Service,

Steel forging shall conform to ASTM AB68M, Standard Specification for Stee!
Forgings, Carbon and Allay, for General industrial Use.

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

Designation - Title
; Bolts

ASTM A307 - Standard Specification for Carbon Stect Bolts, Studs, and
! - Threaded Rod 60 000 P51 Tensile Strength

i

| ASTM F3125M . Standard specification for High Strength Structurat Boits,

- Steet and Alioy Steel, Heat Treated, 120 ksi (830 MPa) and
150 ksi (1040 MPa} Minimun: Tensile Strength, Inch and
Metric Dimensions

ASTM A448 | Standard Specification for Hex Cap Screws, Bolts and

Studs, Steel, Heat Treated, 1207105/00 ksi Minimum

Tensile Strength, General Use

" Designation Title
Nuts
~ ASTM A194M  Standard Specification for Carbon Steel, Afloy Steel, and

| Srainfess Steel Nuts for Bolts for High Pressure or High
| Tenwerature Service or Both

ASTM 4563 | Standard Specification for Carbon and Alloy Steel Ruts
“Washers

. ASTMF436M | Standard Specification for Hardened Sieel Washers Inch
' i and Metrrc Dimensions

ASTM FOSOM | Standard  Specification for  Comprassible-Washer-Type
Direct Tension Indicators for Use with Structural Fasteness,
inch angd Metric 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 A3GM Standard Specification for Carbon Strucheral Stee!

: " Standard Specification for Alloy-Steel and Staintess Steel
ASTM A193M | Bolting for High Temperature or High Pressure Service and
| Other Speciat Purpose Applications
; Standard Specification for Quenched and Tempered Alloy
ASTM A354 ' Stee! Bolts, Studs, and Other Externally Threatied
| Fasteners _
" Standard Specification for Hex Cap Screws, Bolts and
© ASTM A445 ; Studs, Steel, Heat Treated, 120/105/90 ksi Minimum
| 'Tensile Strength, Gengral Use
_ : Standard Specification for Figh-Strength Low-Alioy
- ASTMEASTZM © (o) imbium-Vanadium Stiuctural Steel

Standartl Specification for Anchor Bolts, Steel, 36, 5%, and
105 ksi Yield Strength

ASTM F1534

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

Designation Title

' " Specification for Carbon Steet Electrodes for Shielded Metal

: Are Welding

Specification for Low-Alloy Steet Etectiodes far Shielded

Metal Arc Welding

- AWS AD.IM

AWS AS.5M
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g.

! - Specification for Carbon Steel Electrodes and Fluxes for

[ ANSASIT M o b merged Arc Welding

_ Specification for Carbon Stee! Electrodes and Rods for Gas
| AWSASI8M  chieided Arc Welding

i _ Specification for fLow-Alloy Stesl Flectrodes and Fluxes for
| AWSAS.Z3M * o bmerged Arc Welding

i . Specification for Carbon and Low-Alloy Steel Flectrodes and
 AWS AS.25M _ Bluxes for Electrosiag Wekding

? . " Specification for Carbon and Low-Alloy Steel Elecirodes for
| AWS AS5.26M Py s Welding

- Welding Consumables - Gases and Gas Mixtures for Fusion
Weiding and Allied Processes

Specification for Carbon and Low-Alloy Stest Flux Cored
AWS A5.36M | Electrodes for Flux Gored Arc Welding am Metal Cored
Electrodes for Gas Metal Arc Welding

AWS AS.32M

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

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

Turnbuckle

Unless otherwise specified, turnbuckle shail conform to the applicabie
requirements of ASTM F1145, Standard Specification for Tumbuckies, Swaged,
Welded, Forged and AASHTO M 269, Standard Specification for Turnbuckles and
Shackies.

Stainless Steel Flagpole Post

Unless otherwise specified, stainless steel for flagpole shall conform to the
applicable requirements of ASTM A312M, Standard Specification for Seamless,
Welded, and Heavily Ccld Worked Austenitic Stainless Steel Pipes and ASTM
AS534, Standard Specification for Welded Stainless Steel Mechanical Tubing.

C. Construction Reguirements
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b.

Shop and Erection Drawings
Shop and erection drawings are permitted to be prepared in stages. Shop
drawings shall 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
pretensioned and slip-critical high-strength heited connections.
Fabrication
1. Cambering,Curving and Straightening
Local application of heat or mechanical means is permitted to be used
to introduce of correct camber, curvature and straightness. The
temperature of heated areas as measured by the approved methods,
shall not exceed 593 °C for ASTM A514M or as indicated in the Plans.

ii. Thermal Cutting
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iti.

Thermaily cut edges shall meet the requirements of AWS D1.1M clauses
5.14.5.2, 5.14.8.3 and 5.14.8.4, with the exception that thermally cut
free edges that will be subject to calculated stafic tensile stress shall 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.

Reentrant corners, axcept reentrant corners of beam copes and weld
access holes, shall meet the requirements of AWS D1.1, Section 5.16. if
another specified contour is required, it shall be shown on the contract.
Beam copes and weld access shall meet the geometrical requirements
of Saction 510.1.6, Beam Copes and Weld Access Holes of Chapter 5,
Structural Steel of National Structural Code of the Philippines {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 shali
be no greater a surface roughness value of 50 um as defined in ASME
B46.1 Surface Texture (Surface Roughness, Waviness, and Lay}. For
beam copes and weld access holes in which the curved part of the
access hole is thermaltly cut in ASTM A6M hot roiled 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 to thermal cutting. The thermally
cut surface of access holes in ASTM A6M 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
crack is unacceptable regardless of size and location.

Planing of Edges

Planing or finishing of sheared or thermally 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 technique of welding, werkmanship, appearance and quality of
welds, and the methods used in correcting nonconforming work shall be
in accordance with AWS D1.1M.

Bolted Construction

Parts of bolted members shaill be pinned or holted and rigidiy held
together during assembly. Use of a drift pin in bolt holes during
assembly shall not distort the metai or enlarge the holes. Poor matching
of holes shall be cause for rejection.

Bolts shall comply with the provisions of the Research Council on
Structural Cannections {(RCSC) Specification for Structura! Joints using
ASTM F3125M except that thermally cut holes shall be permitted with a
surface roughness profile not exceeding 25 pm as defined in ASME
B46.1. Gouges shall not exceed a depth of 2 mm.
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vi.

vi.

viii,

Fully inserted finger shims, with a total thickness of not more than 6
mm within a joint, are permitted In jeints 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 boits shall conform to the requirements of the
RCSC Specification for Structural Joints using ASTM F3125M.

Dimensional Tolerances

Bimension tolerances shall be in accordance with the American institute
of Steel Construction (AISC) Code of Standard Practice for Steel
Buildings and Bridges.

Finish of Column Bases
Column bases and base plates shal! be finished in accordance with the
following reguiraments:

1. Steel bearing plates 50 mm or less in thickness are permitted
without milling, provided a satisfactory contact bearing is
obtained. Steel bearing plates over 50 mm but not over 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 3
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).

2. 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 milled when
camplete-joint penetration groove welds are provided between
the column and bearing plate.

Holes for Anchor Rods

Holes for anchor rods shall be permitted to be thermally cut in
accordance with the provisions of Subsection 1047.3.2.2, Thermal
Cutting.

Drain in 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.

Requirements for Galvanized Members

Members and parts to be galvanized shall be designed, detailed and
fabricated to provide for flow and drainage of pickling fiuids and zinc
and to prevent pressure hiilt up in enclosed parts.

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

1. ASTM A123M, Standard Specification for Zinc (Hot-BRip
Galvanized) Coatings and Iron and steel Products.
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2. ASTM Al153M, Standard Specification for Zinc Coating (Hot-Dip})
on iron and Steel 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.

c. Shop Painting

jii.

General Requirements

Shop painting and surface preparation shall be in accordanee 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.

Inaccessibie Surfaces
Except for contact surfaces, surfaces inaccessible after shop assembly
shall 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 remaved prior 10 erection, or which has
characteristics that make removal prior to erection unnecessary.

surfaces Adjacent to Fieid Welds

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

d. Erection

Aflgnment of Column Bases
Column bases shall be set level to the raquired elevation with full
bearing on concrete or masonry.

Bracing

The frame of steel skeleton 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 shall 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 as long as required
safety.

Alignment
Mo permanent bolting or welding shall be performed until the adjacent
affected portions of the structure have been properly aligned.
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fv,

vi.

vit.

Fit of Column Compression Jpints and Base Plate

Lack of contact bearing not exceeding a gap of 2 mm, regardiess of the
type of splice used (partial-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 be ather than mild steel, regardiess of the grade of the main
material.

Field Welding

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

Field Painting

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

Field Connections
As erection progresses, the structure shall be securely 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 is 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 ccoperate with the Engineer,
permitting access for inspection to all places where work is being done.

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

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 National 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
Structuraf Joints Using ASTM F3125,

v, lidentification 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” aperation for the main structural elements of each
shipping piece.

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

The quantity of metal structure accessories to be paid for shall be the number of
kilograms, pieces or lump sum installed in place and accepted.

E. Basis Of Payment
The accepted quantity, measures as prescribed in Section 1047 4, Method of
Measurement shall be paid for at the Contract Unit Price for Metal Structures which
price and payment shall constitute full compensation for furnishing and placing all
materials, including all labor, equipment, tools and incidentals necessary to comglete
the work prescribed in this ltem.
Payment shail be made under:

f T ; T 1

+ Pay N
N Description éMeat;:.;:eonient.
| 1047 (1) Structural Steel © LumpSum |
1 1047 (2)a ' Structurat Steel, Trusses D iogrem |
?1047' (b 'Stmcturai Steel, Purling _ I Kilogram J
{1047 (2)¢ - Swucturat Steel, Cadding . Kiogrem |
11047 (3)5 ' Metal Structure Accessories, Bolts Each |
1047 (3)0 * Metai Structure Accessaries, 53grods C Ea |
71047 (3) ' Metal Structure Accessories, Turnbuckle | Fach |
"1047 (30 Motal Structure Accessories, Cross Bracing | Each |
’ 1047 (4) | Metal Structure Accessories, Cross Bracing  :  Kilogram i
© 1047 (5) ' Metal Strutture Accessories, Steel Plates ’ Each |
T 1047 (6) '_Metal Structure Accessories, Steel Plates I Kilogram |
| 1047 {72 | Metst Structure Accessories, Bolts " wiogram |
71047 (7)b " Metal Structure Accessories, Sagrods . wiogram |
7047 (7 | Metal Structure Accessories, Tumbuckle | Kiogram |
| 1047 (8)  Structucat Steel, Roof Framing . wmpSum |
T 1047 (9} | Staintess Steet Pipe, Flagpote Post T Kilogram
1047 {10} | Metal Structure Accessorias Lumgr Sum
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XHl. MASONRY WORKS
A. Description
This Item 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 to the applicabte requirements of Subsection
900.2.1, Portland Cement of Item 900, Structural Concreta.

b. Aggregates
i. Aggregates for Concrete Hollow Blocks and Louver Blocks
Aggregates shall conform to the applicable requirements of Subsection
900.2.2, Concrete Aggregates of item 900, Structural Concrete.

ii. Aggregates/Pozzolan for Autociaved 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 €618, Standard Specification for Coal Fly
Ash and Raw or Calcined Natural Pozzolan in Concrete, respectively.

iii. Water
Water shall conform to the applicable requirements of Subsection
900.2.3, Water of ltem 900, Structural Concrete.

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

2. Reinforcing Steel for Autoclaved Aerated Concrete (AAC)
Blocks
Dowels and tie bars shall conform to the applicable
requirements of AASHTO M322M or ASTM A996M, Standard
Specification for Rail-Steel and Axle-Steel Deformed 8ars for
Concrete Reinforcement.

v. Mortar for Concrete Hollow Blocks and Louver Blocks
Mortar shall consist of sand, cement and water conforming to the
reguirements of ltem 800, 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.

vi. Quickliime for Autoclaved Aerated Concrete {AAC) Blocks
Quicklime shall cenform to the applicable requirements of ASTM C5,
Standard Specification for Quicklime for Structural Purposes.

vii. Gypsum for Autoclaved Aerated Concrete (AAC) Blocks
Gypsum shall conform to the applicable requirements of ASTM C22M,
Standard Specification for Gypsum.
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viil.

xi.

Aearation Agent for Autoclovaed 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 Autoclaved Aerated Concrete (AAC) Blocks

Backer rod shall conform to the applicable requirements of ASTM
05249, 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 biocks
shall be £3.20 mm from the specified dimension as shown on the Plans

1. Load-Bearing Concrete Hollow Blocks
Load-bearing concrete hollow blacks shail conform to the
physical requirements of the Tables 1046.1 and 1046.2 as
prescribed on ASTM €9C, Standard Specifications for Load-
bearing Concrete Masonry Units.

Table 1046.1 Thickness of Face Shells and Webs

Nominal = Minimum Face

Minimum Web Thickness {tw)

width (W) of . Shell Thickness - Equivalent Web

Units, mm - {t,),mm Webs, mm ~ Thickness,

mm/lingar m

" 762and 102 19 '_. 19 ' 136 |

e

52 25 '; 5 188 |

r

202 ' 32 '- 25 i 188

254 and greater | 32 | 29 209

Table 1046.2 Sirangth, Absorption, and Density Classification

Requirements

Density  Densityof | Maximum Water

- Oven-Dry | ‘ Minimum Net Area

) . - : Compressive

. s L

- Classification ; C;a;?:,?, Absorption, kg/m ' Strength, MPa (Psi)
“Average of | Average . Individual ! Average “Individual
{3 Units lof 3 Units: Units of 3 Units  Units

- . " Less than 13.1

;Lnghtwmght L IEs0 268 320 yg00 117 (mm_

. 1680 to less ; - 131 ”
Medium Weight g 5ot 246 272 (1900) '11.7 {1700)
wormal Weight (2000 or more| 208 240 {;‘%j 11.7 (1700)

2. Non-Load Bearing Concrete Hollow Biocs and Louver Blocks
Non-load bearing concrete hollow blocks shall be clearly
marked to prevent thelr use as load bearing units.
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Xii.

a. Type I, Moisture-Controfled Units — Units shall conform
to the requirements of Tables 1046.3, 1046.4 and
10465,

b. Type I, Non-Moisture-Controlled Units - Units
designated as Type It shalf conform to the requirements
of Tabie 1046.4.

Table 1046.3 Weight Classification
I Oven-Dry Density of Concrete,
Weight Classification kg/m?
Lightweight Less than 1680
Medium Weight 1680 to less than 2000
Narmal Weight 2000 or more

Table 1046.4 Strength Requirements
~ Compressive Strength (Average Net Area, Min,)

MPa (Psi)
Ave{j;‘agig of 3 4.14 (600)
| Individual Unit | 3.45 {500}

Table 1046.5 Moisture-Content irements for I Units

Moisture Content, max., % of Yotal
-. | Absarption (Avevage of 3 Units)
| Totai Linear Drying ™y, it Conditions at Job Site of Polnt of
: Shrinkage, % Use
: Humid* . Intermediate®  Arid®
. Less than 0.03 45 '. 40 35
£ 0.03 to fess than 0.045 40 : 35 30
| 6.045 to 0.065, max 35 l 30 [ 25

Nofe:

4 Mean annual refative hurmidity above 750%

* Mear anrwal relative Aumidity 50 to 75%

< Mean anmual relative Rumidiy less than $07%

Autoclaved Aerated Concrete Blocks

Overall unit dimension (width, height or tength) of autoclaved aerated
concrete blocks shall not exceed 3 mm from the specified dimension
shown on the Plans.

Non-load bearing Autoclaved Aerated Conecrete Blocks shail conform to
the physical requirements of the following tables as prescribed on ASTM
C1693, Standard Specifications for Autoclaved Aerated Concrete {AAC).

i Table 1046.6 Weight Classification
' © NominalDry Density Limits, kg/m3
E SUSNGth | Bulk Density, -
! kg/m3 ¢ Lower Limit > Upper Limit <
;_ AAC4 500 : 450 550
600 550 650
£00 : 550 650
C- .- _ '
RACS 700 _f &850 750
M6 | 600 550 650
i 700 650 750




Table 1046.7 Strenigth Regquirements

 StrengthClass :  Minimum Compressive Strength,MPa (Psi)

AAC-4 4.0 (580)
| AAC-S 5.0 (725}
| AACS | 6.0 {870)

Table 1046.8 Average Drying Shrinkage Reguirement

Strength Class Average Drying Shrinkage
AAC-4 - =0.02%
AAC-5 £0.02%
ANC-6 <0.02%

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

xiv. Adobe Blacks
Adobe units shall have an average compressive strength of 2068 KPa
when tested in accordance with ASTM €67, 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
Mortar for adobe shall conform to ASTM €270, Standard Specification
for Martar for Unit Masanry.

€. Construction Requirements

PEPD.QF .04

a. Concrete Holiow Blocks and Louver Blocks
i. [Instailation

1. All masonry work shall be laid true 1o line, level, plumb and neat
in accordance with the Plans.

2. Units shall be cut accurately to fit all plumbing ducts, opening
for electrical works, and all holes shzll be neatly patched.

3. No construction support shall be attached to the wall except
where specifically permitted by the Engineer.

4. Masonry unit shall be sound, dry, clean and free from cracks
when piaced in the structure,

5. Proper rasonry units shall be used to provide for all window,
doors, bond beams, lintels, plasters etc., with 2 minimum of unit
cutting.

6. Where masonry units cutting is necessary, all cuts shall be neat
and true to line.

7. Units shall be placed while the mortar is soft and plastic. Any
unit disturbed to the extent that the initial bond is broken after
injtial positioning shall be removed and re-taid in fresh mortar.
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8. Mortar shall not be spread too far ahead of units, as it will
stiffen and loose plasticity, especially in hot weathar. Mortar
that has stiffened shall not be used. ASTM C270, Standard
Specification for Mertar for Unit Masonry requires that mortar
be used within 2% hours of initial mixing.

Reinforcement for Concrete Hollow Blocks

Reinforcement shall be done in accordance with the structural Plans as
1o size, spacing and other requirernents of Section 902.3, Construction
Requirements of ltem 902, Reinforcing Stee,

Reinforcement shall be clean and free from loose, rust, scales and any
coatings that will reduce bond.

Sampling and Testing for Concrete Hollow Blocks and Louvers
Method of Sampling for Quality Test shalt be as follows:

1. One (1) Quality Test for every 10,000 units or fraction thereof.
2, Six (6) specimens shall be submitted for one (1) quality test in
which three (3) specimens for Compression Test and the
remaining three (3) for Moisture Content and Water
Ahsorption. Units shall be tested in accordance with ASTM
€140, Standard Test Methods for Sampling and Testing
Concrete Masonry Units and Related Units and ASTM C426,
Standard Test Method for Linear Drying Shrinkage of Concrete
Masonry Units.
Storage and Handiing of Masonry Works
The blacks shall be stockpiled on planks or other supports free from
contact with ground and covered. The blocks shall be handled with care
and damaged units shall be rejected,

b. Autoclaved Aerated Concrete {AAC) Blocks
I

Instailation

1. Reference lines shalf be established based on the given Plan.

2. Layout adjustments or opening rectifications (plumbing ducts or
opening for electrical works) shall be made before laying
rasonry units.

3. Masonry unit shall be clean and free from dust or loose particles
onit.

4. Floor and wall area shall be moistened prior to Jaying first layer
of masonry unit. Mortar setting with 2:1 sand: cement ratio
shail be provided as starter blocks if slab is unleveled beyond 2
cm,

5. Adhesive shall be mixed using manufacturer’s specified
proportion of water using a power mixer and a non-absorptive
pail or mixing container. Adhesive that has stiffened shall not be
used. The pot fife of the adhesive mix shall be referred to the
manufacturer's instructions.

6. Thin bed adhesive shall be set and screed with notched trowel
on the starter biocks to receive initial layer of masonry unit.
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10.

11.

12,

1.

Laying of masanry unit shall be continued until the lateral layer
is complete before maving an to the next layer. Adhesive shall
be applied at 5 mm thick using a notched trowe! on the
reqguired portions and maintaining 3 mm to 5 mm gap on the
wall side surface to allow any wall movement. Alignment and
levelness shail be regularly checked using rubber mallet and
level bar.

Gaps and joints shall be filled with adhesive. Excess adhesive
shall be spread on the surface or used to fill the gaps.

Rebar dowels, 10 mm in diameter, shall be installed spaced at
602 mm on the wall sides and along the affected beam and slab
soffit. Dowels shall he embedded at least 50 mm into the side
and top structures, exposing 100 mm to support lateral
mavement. No epoxy is needed.

Polyethylene backer rod, 20 mm in diameter, shall also be
simultaneously installed at the siab or beam soffit.

When cutting of masonry unit is necessary, it shall be downsized
first before applying the adhesive. lce or wood saw can be used
for this matter.

Corner interlocking setup is recommended.

il. Finish and Appearance

All units shali be sound and free of cracks or other defects that
interfere with the proper placement of the unit or significantly
impair the strength or permanence of the construction. Minor
cracks, incidentat to the usual method of manufacture or minor
chipping resulting from customary methods of handiing in
shiprment and delivery, are not grounds for rejection.

Where units are to be used (n wall construction, the face or
faces that are to be exposed shall not show chips or cracks, not
otherwise permitted, or other imperfections when viewed from
a distance of not less than 6.1 m under diffused lighting. 5% of a
shipment containing chips and cracks not longer than 1/3 of the
dimension where it is found and not wider than 5 mm shall be
permitted.

The color and texture of units shali be specified by the Engineer,
The finished surfaces that will be exposed in place shali confarm
to an approved sample, consisting of not less than four {4) units,
representing the range of texture and color permitted.

A shipment shall not contain more than 5% of units, including
broken unit that do not meet requirements of the above
provisions.

Sampling and Testing of AAC Blocks

Method of Sampling far Quality Test shall be as follows:

1.
2.

Two {2) Quality Tests for every 10,000 units or a fraction thereof
Three (3) specimens shall be submitted for every one {1} guality
test namely, Compression Test and Moisture Content & Bulk
Density Determination. Units shall be tested in accordance with
ASTM (1693, Standard Specifications for Autoclaved Aerated
Concrete {AAC).



D. Method Of Measurement
The work to be paid for under this Item shall be the number of sguare meters of
masonry units thai are satisfactorily completed and accepted.

E. Basis Of Payment
The accepted guantity, measured as prescribed in Section 1046.4, Method of
Measurement shall be paid for at the Contract Unit Price for Masonry Works which price
and payment shall include the cost of furnishing all labor, materials and equipment
necessary to complete the work.

Payment shall be made under:

I 1
! Pay Hem . Unit of
- Number Description : Measurement
I - - - ‘.. -
' 1046 (131 ggi,ﬁgf;a;"g (including Reinforcing | g vo Meter
- 1046 (1)22 gggs.o?goeﬁgng (including Reinforcing | ¢ \;are Meter
i
CHB Non-Load-Bearing {inCludin
1046 (2)al Reinforcing Steel), 1‘38 :;m 9 Square Meter
;
P o
1046 (3) | Louver Block Square Meter
1046 (4)al | AAC Non-load Bearing, 100mm ~ Square Meter
1046 (4)a2 | AAC Non-ioad Bearing, 150mm | Square Meter
1046 {5) [ Adobe blocks Square Meter

XIV. PRE-PAINTED METAL SHEETS

A. Description
This item shall consist of furnishing alf pre-painted metal sheet materials, tools and
equipment, plant including labor required In undertaking the proper installation
compiete in accordance with the Plans and this Specification.

B. Material Requirements

All prepainted metal sheet and roofing accessories shall be oven baked painted true to

profiles indicated on the Plans as per approval of the Engineer.
1. Prepainted Roofing Sheets Prepainted roofing sheets shall be fabricated from
cold rolled galvanized iron sheets speacially tempered steel for extra strength
and durability. It shall coenform to the material requirements defined in PNS 67
Hot-dip MetallicCoated Steel Sheets for Roofing - Specification. Profile section in
identifying the architectural moulded rib to be used is as follows; Regular
corrugated, Quadrib, Tri-wave, Rib-wide, Twin-rib, and others. Desired color
shall be subject to the approval of the Engineer. Guiters, Valleys, Flashings Hip
and Ridge roll shall be fabricated from gauge 24 (0.60 mm thick) cold-rolied
plain galvanized iron sheets specially tempered steel. Profile section shali be as
indicated on the Plans. Fastening hardware shalf be of galvanized iron straps,
rivets or J-holts. G.1. straps are of 0.50 mm thick x 16 mm wide x 267 mm long
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(gauge 26 x 5/8" x 10-1/2”) and standard rivets. Base metal thickness shall
correspond to the following gauge designation available locally as follows:
1, Coating thickness

 Protective Coatings Thickness {Coating Mass)
© Zine 14 microns (100 g/m?)
i 55% Aluminum Zinc 14 microns {50 g/m?)
} Zine-5% Alurninum 14 microns {95 gfm?)
 Paint coatings
Top ¢oat 15.20 microns
Bottom eoat 6.8 microns

2. Overall thickness with protective coats

Nominal thickness {mm) Thickness Range
0.20 0.16 — 0,25
0.30 0.26 - .35
.40 0.36 —0.44
0.50 0.45 - 0.54

Nominal thickness (mm) Thickness Range
0.60 (.55 - 0.64
0.7 0.65-0.74
0.80 0.75 - 0.886

Note: Nominal thickness refers ko the Total Coaled thickness (TCT) and defined as the sum of
the Base Meiat Thickness (BMT} and cooting thickness as per FNS 67,

C. Construction Requirementis
gefore any installation work is commenced, the top face of the purlins should be
checked for proper alignment. Correct the alignment as necessary in order t¢ have the
top faces of the purlins on an even plane.

D. Handling/Lifting/Positioning of Sheets
Sheets shall be handled carefully to prevent damage to the paint coating. Lift all sheets
or sheet packs on to the roof frame with the overlapping down-turned edge facing
towards the side of the roof where installation will commence, otherwise sheets will
have to be turned end-to-end during installation.

E. Instatlation Procedure
The laying of the roofing panels should begin on the end of the building away from the
prevailing wind so that the side-lap seams face away from the prevailing wind-driven
rain thus providing additional security against water penetration. Start roofing
instatlation by placing the first sheet in position with the downturned edge in line with
other building elements and fastened to supports as recommended. Fasteners should
have corrosion resistance at least equivalent to the expected life of the base material.
Place the downturned edge of the next sheet over the edge of the first sheet, to provide
side lap and hoid the side lap firmly in place. Continue the same procedure for
subsequent sheets until the whole roofing area is covered and/or (Adept installation
procedure provided in the instruction manual for each type of architectural molded rib
profile section). Pre-painted metal sheet should not come in direct contact with wet
concrete. Concrete’s high alkalinity attacks the aluminum, causing the coating 10 peel. I
shall also not be placed in contact with copper, lead, or the water run-off.
Electrochemical reaction between these elements and the aluminum-zinc alloy coating
will lead to premature corraston of the coating. For walling applications fellow the
proceduire for roofing and ailow a minimum end lap of 100 mm for vertical walling. For
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panel lapping, requirements depend on the product installation guide of a specific type
of prepainted metai sheet as per approval of the Engineer. Provide sealant, butyl tape or
caulking along the lap edge to prevent any leaking, Specifications of the sealant and
hutyl tape shall be as per manufacturer’s recommendation per Engineers approval.

F.  Gutters, Valleys, Flashing Ridge and Hip Rolls Gutters, valleys, flashing ridge and hip
rolls shall be fastened where indicated on the Plans by self-tapping screws or galvanized
iron straps and rivets. Always begin flashing installation from bottom and work up, 0
that flashings are 295 lapped on top of the lower flashings. This will prevent moisture
from leaking under the flashings and into the structure.

1. End Laps In case handling or transport consideration requires to use two {2} or
mare end tapped sheets to provide full Jength coverage for the roof run, each
line of sheets shall be from bottom to top or from eave line to apex of roof
framing. Minimum end lap of 150 mm shall be provided.

2. Anchorage/Fastening Prepainted steel roofing sheets shall be fastened to the
wood purlins with standard length G.I. straps, rivets or J-bolts. For steel frame
up to 4.5 mm thick, self-drilling screw No. 12 by 35 mm long hexagonal head
with neoprene washer shall be used. For steel support up to 5 mm thick or
more, thread cutting screw No. 12 by 40 mm {ong hexagonal head with
neoprene washer shall be used, Self-drilling screw No. 10 by 16 mm long
hexagonal head with neoprene washer shall be used for side lap fastener. For
valley fastened to lumber and for walling, self-drilling wood screw No. 12 hy 25
mm long hexagonal head with necprene washer shalf be used. Self-drilling
screws hexagonal head with neoprene washer shall be used for valleys fastened
to steel supports. Orill size shall be 5 mm diameter.

3. Cutting of Sheets in cutting prepainted steel roofing sheets and accessories,
place the exposed color side down. Cutting shall be carried out on the ground
and not over the top of other painted roofing product. Power cutting or drilling
to be done or carried cut on prepainted products aiready installed or laid in
position, the area around heles or cuts shall be masked to shield the paint from
hot fillings.

4. Storage and Protection Pre-painted steel roofing, walling products and
accessories should be delivered to the jobsite in strapped bundles. Sheets
and/or bundies shall be neatly stacked in the ground dry and if left in the open it
shal! be protected by covering the stack materials with loose ta rpauline, Bundles
should be stored above ground at a slight angle, to pravent water or
condensation build up between adjacent sheets. Removing installation debris
and metal fines due to drifling and cutting from the sheet surface and avoiding
exposure of insulation to the weather shall be practice at all times.

5. Methed of Measurement The work done under this Item shall be measured by
actual area covered or installed with pre-painted steel roofing and/or walling in
square meters and accepted by the Engineer,

G. Basis of Payment

The area of pre-painted steel roofing and/or walling in square meters as provided in
Section 1014.4, Method of Measurement shall be paid for at the unit bid or Contract
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Unit Price which payment shall constitute full compensation including labor, materials,
tools and incidental necessary to complete this item.

Payment shall be made under:

XV. RAILINGS
A. Description
This [tem shall consist of furnishing, fabricating and instaliing the railings for buildings
and other similar structures of the material or combination of materials in accordance
with this Specification and in conformity with the Plans.

Pay Item Descrigti Unit of 5
Number ription ! Measurement |
Pre-painted Metal Sheets,
1014 (1)a1 below 0.427 mm, Corrugated, | Square Meter
Short Span
Pre-painted Metal Sheets, |
1014 (1)a2 below 0.427 mm, Rib Type, ; Square Meter
Short Span '
_ Pre-painted Metal Sheets above i
1014 (1)b1 0.427 mm, Corrugated, tong | Square Meter
Span :
Pre-painted Metal Sheets,
1044 (1)b2 above 0.427 mm, Rb Type, Square Meter
Long Span

Railings shall be classified as concrete, wooden, masanry, stone, metal, stainless steel
and glass, in accardance with the predominating material contained in each.

Railing shall not be considered a part f the structural system of the buiiding unless it is
stated in the design.

8. Material Requirements
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Concrete
it shall conform 1o the spplicable requirements prescribed in Section 900.2,
Material Reguirements of ftem 900, Structural Concrete.

Forms and Falseworks
it shall conform to the applicable requirements prescribed in Subsection 903.2
Material Requirements of item 903, Formworks and Faiseworks.

Lumber, Plywoed and Other Related Materials
It shall conform to the applicable requirements prescribed in Section 1003.2,
Material Requirements of Item 1003, Carpentry and Joinery Works.

Hardware
This shall conform to the applicable requirements of prescribed in Section

1004.2, Material Requirements of item 1004, Hardware,

Masonry
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These shall conform to the reguirements of Section 1046.2, Material
Requiremenis of ltem 1046, Masaonry Works.

Mortar

Mortar shall consist of sand, cement and water conforming to the requirements
of tem 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,

Reinforcing Steel
ft shall conform to the applicable requirements of Subsection 902.2.2, Mater'al
Requirements of item 902, Reinforcing Steel,

Stone
Stones shall be clean, hard, and durable and shall be subjected for the
Engineer’s approval. Adobe stones shall not be used uniless otherwise specified.

Metal

Steel base metal to be welded shall be open-hearth or electric furnace steel
conforming to AASHTO M 183, Standard Specification for Structural Steal, unless
otherwise shown on the Plans.

Stainiess Steel {Non-Ferrous Metal)

It shall conform te the requirements of ASTM A276M, Standard Specification for
Stainfess Steel Bars and Shapes or as called for In the Plan

Glass and Glazing
It shail conform to the applicable requirements prescribed in Section 1012.2
Materfal Requirements of Item 1012, Giass and Glazing.

Glass shall be Jaminated, heat strengthened, and tempered unless otherwise
indicated in the Plans. If laminated glass were called for in the Plans it shall
conform to ASTM 1048, Standard Specification for Heat-Treated Elat GlassKind
HS, Kind FT Coated and Uncoated Glass and ASTM C1172, Standard Specification
for Laminated Architectural Flat Glass. The minimum thickness of glass shallbe 6
mm unless otherwise indicated in the Plans. If glass is intended for exterior
railing in-fill panels, it shall comply with the following:

I. Test shall be in accordance with ASTM E2353, Standard Test Methods
for Performance of Glass in Permanent Glass Railing Systems, Guards
and, Balustrades. The said standard evaluates static strength, impact
resistance, and post-break retention.

il. Railing systems shall be in accordance to ASME E 2358, Standard
Specification for the Performance of Glass in Permanent Glass Railing
Systems, Guards, and Balustrades. These systems include glazing in-fill,
as well as structural glass railing types. The four {4} levels of
performance are shown.



Tabie 1051.1 Levels of Performance

i T ncres ANST 757.1
| Performance Level m’fﬁzﬁi‘ﬂ;‘f’“' (Safety Impact *)
; ; {Minimuny)
i ' Concentrated load: 890 N
i i " Unifarm Load: 290 Nfm Pass
i Infill Horizontat Load: 2303
! - 220N
i . Concentrated foad: 890 K
7 " Uniform Load: 290 N/m Pass
, " Infilt Horizonta! Load: 220 5421
: N
" Concentrated foad: 1330 N
! 3 - Uniform Load: 230 N'/m Pass
! . Infilt Horizontat Load: 5423
L 220N ;
Concentrated load: 1620 K
4 Uniforen Load: 880 N/m Pass
Infili Horizontal Load: 220 542 3
N

Note: *Tests performed as putfined in ASTM F935, Standard Test Metbods for Pecfermarice of
Parvnanent Mera! Ratfing Systems and Rans for Buidings,
8 fpsts perdormed as doscribed in ANSE 2971 2015 For satfety glazmng malendls used v
Buildngs ~ safety perfarmance specilicabions and method lest,

Aluminum
1t shall conform to the requirements of ASTM 8221, Stendard Specification for
Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.

Painting, Varnishing and Other Related Works

These shall conform to the applicable requirements prescribed in Section
1032.2, Material Requirements of Item 1032, Painting, Varnishing and Other
Related Works.

C. Construction Requirements
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a.

b.

General

Railings shall be constructed in accordance with the Plans and shall not reflect
any unevenness in the structure/building. All railing posts shall be set plumb
uniess otherwise indicated on the Plans.

Concrete Railing
Concrete railing shall be constructed in accordance with the reguirements of
Subsection 900.3 Construction Reguirements of item 900, Structural Concrete.

i. Concrete Railing Cast In Place
Forms shall be secured to be smooth and tight fitting which can be
rigidly held in line and grade and removed without damage to the
casted concrete structure.

Forms shall either be of single width boards or shall be lined with
suitable material to have a smooth surface which shall meet the
approval of the Engineer or as shown in the Plans.

All moldings, panel work and bevel strips shall be constructed according
to the detailed Plans with mitered joints. All corners in the finished work
shall be true, sharp and clean cut, and shall be free from cracks, spalls,
honeycombs and other defects,



vi.

vii.

viii.

Precast Raiiings

Moist tamped mortar precast members shall be removed from the
molds as soon as it is practicable and shail be kept damp for a period of
at least ten (10) days. Any member that shows cracking of soft corners
of surfaces shall be rejected.

Wooden Railing

The construction reguirements shall be in conformance, whenever
applicable, with Subsection 1003.3 Construction Requirements of Item
1003, Carpentry and Joinery Works.

Masonty Railing

The construction reguirements shall be in conformance, whenever
applicable, with Subsection 1046.3 Construction Reguirements of item
1046, Masonry Works

Stone Railing
The maximum projection of stones beyond the pitch lines and shall not
be more than 50 mm,

Metal Railing

The metal railing sha!l be fabricated in accordance with the dimensions
shown on the approved Plans, In case of welded railings, all exposed
joints shall be finished by grinding or filing after welding to give a neat
appearance., Welding may be substituted for rivets or boits with the
approval of the Engineer

Stainiess Steel Railing

The metal railing shall be fabricated in accordance with the dimensions
shown on the Plans. During instaliation, stainless steel railing shall be
free from rust and surface blemish. It shail be rust free until ten (10)
years after completion.

Glass Ralling

The construction requirements shali be in conformance, whenever
applicable, with Section 1012.3 Construction Requirements af lem
1012, Glass and Glazing,

D. Method Of Measurement
The quantity to be paid for shall be the number of meters of specified ralling materials
and sizes or by lump sum for actually completed and accepted measured from center to
center of end posts as shown on the Plans or as directed by the Engineer.

E. Basis Of Payment
The accepted quality, measured as prescribed in Section 1051.4, Method of
Measurement shall be paid for at the Contract Unit Price for Railing, which price and
payment shall be full compensaticn for furnishing and placing afl materials including all
labor, equipment, tools and incidentals necessary to complete this [tem.

Payment shall be made under:
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. Pay Ttem ! Description i Unitof |

{ Number | | Measurement
I 1051 {1)a ‘?;Raiiing Lumg Sum
1051 ()b | Raing Meter
1051 (2} | Concrete Railing, Standard Meter
1051 (2)b | Concrete Railing, Baluster  Metes
7_1051 {2} {ECGncrete Railing, Parapet I Meter
1051 (3) | Wooden Railing | Meter
1051 (4) : Stone and Brick Railing L Mewr
1051 (3) : Metal Railing ' L Meter
a3 1051 (6) EStaiatess Steel Railing Meter
1051 {7y | GassRailing Meter

XV1. PAINTING, VARNISHING AND OTHER RELATED WORK
A. Description
This item shall consist of furnishing &} paint materials, varnish and cther related
products, labor, tools, equipment required and undertaking the proper application of
painting, varnishing and related works in accordance with the Plans and this
Specification.

B. Material Requirements
a. Paint Materials
Paint material shall conform to the requirements of the following Specifications:

Table $032.1 Paint Matetial Mﬁcaﬁqn Reguirements

| Material PNSCode  Description Application
o tubie | Propetty_ prepared
! Flat Latex : e i plaster, masonry and
| Paint PNS 139 and dight umts for} o0y ood and other
exterior and intetior )
wse) { architecturat surfaces
' m’%ﬂ? Latf:; | Properly prepared
|SemigIoSS  pucaes  paint (white and light | PaSten masonty 2nd
! Latex Paint f rints for exterior ?nd ; primed wood and other
: i t archi rfaces
 interior use) ( architectural su
: " Specification for
: i . Nkyd-based  Semi- | Progerly prepared
gﬂr_‘:'l;glloss PNS 225 . Glogs Ena'njel paint ; plaster, masonry and
! paint  {white and light tints | primed wood and other
: “for  exterior  and | architectural surfaces
; { interior use)
- Specification for |
' Alkyd-based  Gioss |
. Enamel PNS 276 | Ehamel Paint {white | Wood, metal and other
. Paint ‘and  coloured  for | architectural surfaces
“extarior and interior !
i | yse) ;
A! Ek"d'l - Specification for
' Motal PNS 366 Aﬂ_:vd-based Metal © Ferrous metat
| Primnet : Primer :
Epoxy .
Metal PNS 2113 m‘é.“iﬁf"’“"f EPORY | Ferrous metal
Prirer at Primer
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: : Speafication for | Concrete, wood, metat
Ehoxy, | PNS2118  Epoxy Enamel, white | and other architectural
: : and colourad surfaces
" Roof pait - " Specification for Roof | . tabi
{water- ¢ PNS4B4 | paint  {water-based, :fa;teriais roofing
* based, Aat} : - ffat)
Roof paint Specification for Roof .
(Portand | PNS465 | paint  (Portiang | Paintable roofing
cement) Cement)
' : Spexification for |
' -based Flat {
" Flakwall ;m ; "
: ; Enamel Paint (white
'g"?’fe' PRS227 and fight tnes for | WVood
an ‘exterior and interior
. 458
: | Specification for Gloss
. “Latex Paint (white
_' E’a‘?sts LA pnsa62 and light fints for | Masonry
n ‘ exterior and interior
: Z:- use}
gﬁ ﬁ' . Specification for | Concrete, metal, wood
Gloss Raof PNS 612 - Water Based Gloss | and other paintable
e : . Rouf Paint roofing materials
Paint :
Etagtomeric - i Specification for Plaster, masonry, other
wall - PNS 2116 : Elastomeric Wali oy i ﬂ‘
Coating ' Coating aichitectural sutfaces
Tinting Colors

Tinting colors shall be first grade quality, pigment ground in alkyd resin that
disperses and mixes easily with paint to produce the c¢olor desired. Same brand
of paint and tinting color shall be used to effect good paint body.

Acry-Colors

It shall be high strength tinting colors for water-based coatings that are specially
formulated from the finest blend of pigments combined with pure acrylic latex
vehicle that is easy to disperse, fast drying, odorless, and gives maximum color
retention.

Concrete Neutralizer

Concrete neutralizer shall be first grade quality concentrate difuted with clean
water and applied as surface conditioner of new interior and exterior wails thus
improving paint adhesion and durability,

Silicon Water Repellant
Silicon water repellant shall be transparent water shield especiaily formulated
to repel rain and moisture on exterior masonry surfaces.

Patching Compound

Patching compeund shall be fine powder type material like calciumine that can
be mixed into paint that will produce a putty consistency, with oil base primers
and paints to fill minor surface dents and fmperfections.

Varnish

Varnish shall be a homegeneous solution of resin, drying oil, drier and solvent. it
shall be extremely durable clear coating, highly resistant to wear and tear
without cracking, peeling, whitening, Spotting, etc. with minimum ioss of gloss
for a maximum period of time.
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h. Lacquer
Lacquer shall be any type of organic coating that dries rapidly and solely by
evaporation of the solvent. Typical solvent are acetates, alicohols and ketones.
Clear gloss lacquer shall be in accordance with the requirements of PNS 368,
Specification for Clear Gioss Lacquer.

i. Sheliac

Shellac shall be a solution of refined lac resin in denatured alcohotl. it dries up by
evaporation of the alcohol. The resin is generally furnished in orange and
bleached grades.

j. Sanding Sealer

Sanding

sealer shall be quick drying lacquer, formulated 1o provide quick dry,

good holdout of succeeding coats, and containing sanding agents such as zinc
stearate to allow dry sanding of sealer. It shall be in accordance with the
requirernents of PNS 367, Specification for Lacquer Sanding Sealer.

k. Oil Wood Stain
Oil-based stain shall be a penetrating stain for interior doors, windows, trim and
furniture. 1t rejuvenates and transforms interior timber. Qil-based stain
penetrates deeply and adds color without raising the grain. Qil-based stain is
best used ta rejuvenate old or used timber.

. Glazing Putty
Glazing putty shall be alkyd-type product for filling minor surface unevenness.

m. Natural

Wood Paste Filler

Wood paste filler shall be quality filler for filling and sealing open grain of

interior

wood. It shall produce a level finish for following coats of paint

varnish/lacquer and other related products.

n. Schedule
Exterior

v'
vi.
Interior

e
.

Plain cement plastered finish to be painted - Three (3) coats acrylic base
masonry paint

Concrete exposed aggregate and/or tool finish - One (1) coat water
repellant

Ferrous metal - One (1) coat primer and two {2) coats enamel paint
Galvanized metat - One (1) coat zinc chromate primer and two (2} coats
Portland cement paint

Wood paint finish - Three (3) coats oll based paint

Wood varnished finish - Varnish water repellant

Plain cement plastered finish to be painted - Two (2) coats acrylic base
masonry paint

Concrete exposed aggregate and/ or tool finish - Clean surface
Ferrous metal - One (1) coat ptimer and two (2) coats enamel paint
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iv.  Woodwork sea-mist - Three {3) coats of three {3} parts thinner and
ohe (1) part iacquer

V. Woodwork varnish - - First coat of one (1) part sanding sealer to ane
{1) part solvent Second coat of two-third {2/3) sanding sealer to one-
third {1/3) soivent

vi.  Woodwork painted finish - Three (3) coats cil base paint

vii.  Ceiling boards textured finish - One {1) coat cil based paint, allow to
dry then patch surfaces unevenness and apply textured paint coat

Containers and Markings

it shall be in accardance with the requirements of PNS 140, General
Requirements for Packaging, Packing and Marking of Paints and Other
Protective Coatings.

All paints, varnishes, and other related products shall be shipped in streng,
substantial containers marked in prints distinctive color of the Izbel or in letters
clearly visible to the naked eye with the following information:

i. Type of Paint
il. Brand or Trademark
iii. Name and address of manufacturer
iv. Net Velume and/or mass in metric units
v. Directions for use
vl. Safety precautions
vii. Batch or lot number any package or container not so marked will not be
accepted for use under this Specification.

C. Construction Regquirements
Prior to commencement of the painting, varnishing and related work, the surfaces to be
applied shall be examined in order not to jeopardize the quality and appearances of the
painting, varnishing and related works,

d.
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Surface Preparation

All surfaces shall be in proper condition to receive the finish, Woodworks shail
be hand-sanded smooth and dusted clean. All knot-holes pitch pockets or sa ppy
portions shall be sealed with natural wood filler. Nail holes, cracks or defects
shall be carefully puttied after the first coat, matching the color of paint.

Interior woodworks shall be sandpapered between coats. Cracks, holes of
imperfections in plaster shall be filled with patching compound and smoothed
off to match adjoining surfaces.

Concrete and masonry surfaces shall be coated with concrete neutralizer and
altowed to dry before any painting primer coat is applied, When surface is dried,
apply the first coating. Hairline cracks and unevenness shall be patched and
sealed with approved putty or patching compound. After all defects are
corrected apply the finish coats specified on the Plans (color scheme approved),

Metal shall be clean, dry and free from mill scale and rust. Remove zlf grease
and oil from surfaces. Wash, unprimed galvanized metal with etching solution
and allow it to dry. Where required to prime coat surface with Red Lead Primer
same shall be approved by the Enginger,
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In addition, the following shall be undertaken prior to painting, varnishing and
ather relatad works:

i. Voids, cracks, nick, and other wood imperfections will be repaired with
proper patching material and finished fiushed with surrounding
surfaces.

ii. Marred or damaged shop coats on metal shall be spot primed with
appropriate metal primer.

iii. Painting and varnishing works shall not be commenced when it is 100
hot or cold.
iv. Allow appropriate ventilation during application and drying period.

v. All hardware will be fitted and removed or protected prior to painting

and varnishing works.

Application

Paints when applied by brush shali become non-fluid, thick encugh to lay down
as adequate film of wet paint. Brush marks shall flawed out after application of
paint,

Paints made for application by roller must be similar to brushing paint. it must
he non-sticky when thinned to spraying viscosity so that it will break up easily
into droplets.

Paint is atomized by high pressure pumping rather than broken up by the large
volume of ai

Mixing and Thinning

At the time of appiication paint shalf show no sign of deterioration. Paint shali
be thoroughly stirred, strained and kept at a uniform consistency during
application. Paints of different manufacture sha!l not be mixed together. When
thinning is necessary, this may be done immediately prior to application in
accordance with the manufacturer’s directions, but not in excess of one (1} pint
of suitable thinner per gallon of the paint.

Storage

All materials to be used under this Item shall be stored in a single place to be
designated by the Engineer and such place shall he kept neat and clean at all
times. Necessary precaution to avoid fire must be observed by removing oily
rags, waste, etc. at the end of daily work.

Cleaning .

All cloths and cotton waste which constitute fire hazards shall be placed in
metal containers or destroyed at the end of daily works. Upon completion of
the work, ali staging, scaffolding and paint containers shall be removed. Paint
374 drips, oil, or stains on adjacent surfaces shall be removed. Paint drips, oil, or
stains on adjacent surfaces shall be removed and the entire job left clean and
acceptable to the Engineer.



f. Workmanship in General

All paints shall be evenly applied, Coats shall be of proper consistency
and well brushed out so as to show a minimum of brush marks.

All coats shall be thoroughly dry before the succeeding coat is applied.
Where surfaces are not fully covered or cannot be satisfactorily finished
in the number of coats specified, such preparatoty coats and
subsequent coats as may be required shall be applied to attain the
desired evenness of surface without extra cost to the Owner. 4. Whera
surface is not in proper condition 1o receive the coat the Engineer shall
be notified immediately. Work on the guestioned portion{s} shall not
start until clearance be proceed is ordered by the Engineer. 5.
Hardware, lighting fixture and other similar items shall be removed or
protected during the painting varnishing and related work operations
and re-installed after completion of the work.

g. Procedure for Sea-Mist Finish

i
ii.
iii.
iv.
V.

ui.

vii,

Depress wood grain by steel brush and sand surface lightly.

Apply sanding sealer.

Apply two (2) coats of industrial lacquer paint.

Spray last coat of industrial lacquer paint mixed with sanding sealer,
Apply wood paste filler thinned with turpentine or paint thinner into the
wood surface.

Wipe off wood paste filler immediately.

Spray flat or gloss lacguer whichever is specified.

h. Procedure for Varnish Finish

i
ii‘

iik.
iv.
V.
vi.
vii,
viii,

Sand surface thoroughly.

Apply putty on all cracks and other wood imperfections with wood
paste filler.

Apply oil stain,

Apply lacquer sanding sealer. 375

Sand surface along the grain.

Spray three (3} coats of clear dead flat lacquer.

Polish surface coated using cloth pad.

Spray gloss lacquer or fiat lacquer whichever is desired or specified,

i. Procedure for Ducco Finish

iy,

V.

Sand surface thoroughly

Apply primer surface white or gray by brush or spray.

Apply lacquer spot putty in thin coat. Allow each coat to become
thoroughly dry befare applying nexi coat.

Apply primer surfaces and then allow to dry in 2 h before applying the
next coat.

Apply a coat of flat tone semi-gloss enamel as per color scheme
submitted and approved by the Engineer

D. Method Of Measurement
The areas of concrete, wood and metal surfaces applied with varnish, paint and other
related coating materials shall be measured in square meters as desired and accepted to
the satisfaction of the Engineer.
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E. Basis Of Payment
The accepted work shall be paid at the unit bid price, which price and payment
constitute full compensation for furnishing and proper application of all materials, labor,
equipment, tools and other incidental necessary to complete this ltem.

Payment shall be made under:

¥
i Pay Item N Unit of
{ Number Description Measurement
' Painting Works, '
1032 (32 Masonry/Concrete Square Meter
1032 ()b Painting Works, Wood " Square Meter
1032 (1) Painting Works, Steel  Square Meter
1032 (2) Varnishing " Square Meter
1032 (3) Sea-mist Finish Square Meter
f ' 1 :
' 1032 (4} Duoco Finish Square Meter
1032 (5} Texture Finish Square Meter

XVIl. WATERPROOFING
A. Description
This Hem shall consist of furnishing all waterproofing materials, labor, tocls,
equipment and other facilities and undertaking the proper installation works reguired

as shown on the Plans and in accordance with this Specification.

B. Material Requirements
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a. Cement-base Watergroofing

Cement-base waterproofing powder mix shall be cement-base,
aggregate type, heavy duty, water-proof coating for reinforced concrete
surface and masonry exposed to water. The aggregates are graded and
sized so as to mesh perfectly and are selected for purity, hardness,
strength and are non-metallic. When mixed with other ingredients are
free flowing, water-proof coatings that possesses strength durability
and density,

Additive binders shall be of special formulation of acrylic polymers and
modifiers in liquid form used as additive with cement-base powder mix
that improves adhesion and mechanical properties.

Water shall be clean, clear and potable.

Membrane Proofing

fii.

Primer shall be of asphalt cold applied, free from water and other
foreign matters, and shall conform to the specifications requirement
defined in ASTM 0-41,

Built-up membrane shall be made of smoothly woven fibers that are
impervious to acid, heat, and dampness and totting. It should permit
complete penetration of asphalt compound or bituminous coating in
the woven glass fiber.

Preformed membrane shall be seif-sealing flexible cald applied
biturninous sheets bonded to 0.15 mm thick polyethylene film.



iv.

Mopping Materials

1. Type A soft adhesive self-sealing asphalt for structure below
ground level,

2. Type B where asphalt is not exposed on temperature exceeding
51.7 celeius for structure above ground level.

3. Type C where asphalt is exposed on vertical surface in direct
sunlight or above temperature of

4. 51.7 Celsius structure above ground level.

¢. Hydrolithic Waterproofing

Hydrolithic waterproofing mix shall be of heavy cement-based coating
compatible to reinforced concrete wall. it must prevent built-up of
water vapor which causes blistering, flaking and peeling of paint films.
Material must thoroughly fill and seal pores and voids that it can be
used against water pressure on the interior surface of walls below
grade.

€. Construction Requirements
Roof decks, balconies, toilet and bathrooms, gutters, parapet walls and other areas
indicated on the plans to be waterproof shall first be rendered with cement-based
waterproofing before any type of waterproofing is applied.
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a. Sueface Preparation

"
1.

fil.

Concrete surface to be applied with waterproofing shall be structurally
sound, clean and free of dirt, loose mortar particies, paints films oil,
protective coats, effiorescence laitance, etc.

All defects shall be properly corrected and carefully formed to
provide a smooth surface that is free of marks and properly cured prior
to application works.

Inside corners where vertical and herizontal structure meet shall be
provided with cants measuring 50 mm by 50 mm or rounded at corners
a minimum of 5¢ mm radius.

1. Concrete slabs shall be properly graded to drain rainwater.
Pravide a minimum pitch of 1 on 100 satisfactorily drain
rainwater freely into the draihage lines, gutters and
downspouts.

2. Drainage connections and weep holes shall be set to permit the
free flow of water.

3. Any expansion and contraction joints shall be cleaned,
primed, fitted with a backing rod and caulked with sealant.

4. Provide reglets of about 40 mm deep by 40 mm wide and 250
mm above floor finish along walls or parapets for the
termination of the membrane.

5. Prepared surfaces shali be cured and kept wet by sprinkling with
water at regular intervals for a period of at least three days and
allow surface to actually set within seven days.

6. Ensure that the prepared surface has completely set and all
defects repaired.

7. When there Is reasonable doubt as to the presence of moisture
in the surface to be applied with membrane expose that same
direct to sunlight for another 2 days or heat all suspected area
using blow torch.



b. Preformed or buiit-up membrane
i.  Application procedure

1. Prior to application of membrane concrete surfaces should be
sound and cured without the use of curing compound. Apply a
coat of concrete neutralizer to remove ol dirt’s and other
contaminants.

2. Apply asphalt primer at the rate of one gallon per 100 square
feet evenly by spraying or by paint brush.

3. Application shall be done one direction strip by and overlapping
each other to assure uniform thickness.

4. Allow primer to dry until it is ready to receive next coat or layer
as specified in the manufacturing instructional manual.

5. As soon as primer coating is workable, lay a single layer of
preformed or built-up membrane smoothly free from
irregufarities and folds.

6. Lay preformed or built up membrane conforming to size and
shape of the surface area to be covered.

7. Carefulty lay side and end laps in order to assure an even
thickness throughout the whole, surface area to be covered.

8. When the whole surface area is completely covered apply a
single coat of asphalt primer at the rate of 3 to 4 gallons per
{100 sguare feet).

9. Meshes of treated woven glass fibers shall not be completely
closed or sealed by the primer coat, but shall sufficiently open
to allow successive mopping of the ply material 1o seep
through, ,

10. Cover pily not more than the minimum amount of surfacing
necessary to prevent sticking an ply.

11. After application surface shall be uniformty smooth, free from
irregutarities folds and knots.

12. Repeat the procedures until 5 plies have been satisfactorily
installed or as many layers required or specified in the plans.

13. Where weather disturbance interrupt the work and exposing
the membrane te moisture remove the layer exposed to
moisture and repeat procedure until completion of the process.

ii.  Protective Coatings

1. Where laying of the built-up or preformed membrane conforms
1o the number of plies required as shown on the plans lay &
mixture or sand mastic in the proportion of one part asphalt or
bituminous material and four parts coarse screened sand by
volume. With a steel trowel at an average of 3 mm thick over
the surface of membrane.

2. Then at the rate of one gallon per (100 square feet} apply
aluminum heat reflecting finish thoroughly over tha dried
sand mastic coating.

iii. Metal Cap Flashing
1. Provide cap flashing gauge 24 plain G.I. where shown on the
Plans.
2. Where cap flashing is connected to preformed jock in
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C.

through-wall form upper edge' of cap flashing to engage .in
preformed lock, Mallet lock down tight to provide a spring
action against base flashing.

Then at the rate of one gallon per (100 square feet) apply
aluminum heat reflecting finish thoroughly over the dried sand
mastic coating.

Where cap flashing is terminated in raked joints or in
prepared masonry or stone reglet fasten flashing with wedge
every 12 inches and fili reglet on vertical surfaces continuous
with plastic cement and on herizontal surfaces, continuous
with molten lead.

Membrane Waterproofing Cement Topping

Provide concrete cement topping of at ieast 50 mm thick on the
membrane after five days where protective coatings has been applied.
Concrete cement topping should be class "A” with 8 mm pea gravel
and preferably provided with 2-way 6 mm dia. temperature steel

H

bars.

d. Liquid Waterproofing as Membrane
Application procedure

e.

it

L

Prior to application of membrane concrete surfaces should be
sound and cured without the use of curing compound. Apply 2
coat of concrete neutralizer to removed oil, dirt and other
contaminants.

Apply a primer coat of elastomeric coating standard of the
manufacturer at the rate of 1/3 gallon per 9.28 meter square
100 square feet over the surface area to be applied.

After the primer coat has dried penetrating and sealing the
concrete surface areas coated apply 25 dry mills of coating at
the rate of one gallon per 100 square meters for 3 coatings on
the same concrete surface areas coated with liquid
waterprocfing.

The concrete surface areas coated shall be aliowed to dry in
twenty four hours if relative humility is above 4.44 Celsius.
Liquid waterproofing membrane may be applied by paint
brushairless spray, notched trowel, squeegee or roller
preferably 20-25 rmills maximum thickness each wet coat.

Precaution

1.

Liguid waterproofing membrane should not be applied uniess
the ambient temperature is 4.44 Celcius or higher and should
not proceed during inclement weather condition.

Extra care shail be observad by persons doing the application
works especially those that have skin sensitiveness must wear
gloves while applying the liguid waterproofing. The liquid
water-proofing membrane compound s highly combustible.

Protection of membrane waterproofing surfaces in general
Concrete topping in situation where it is desirable to have a bond
between membrane waterprocfing and topped sfab it is recommended



that the concrete topping be placed as the membrane dries, usually 48
hours after final coat is applied.

ii. 1 a bond is not required, the membrane should be protected with
asphalt asbestos board or asphalt felt paper such time as topping or
concrete covering is applied. Prior to topping or placing concrete
covering the membrane shall be inspected and initiate repair work
where necessary. '

iii. Exposed membrane surfaces at concrete gutters and areas not
frequently disturbed may be allowed.

iv. Membrane waterproofing at basement shall be covered and,
protected' by installing tightly butted asphalt impregnated protection
boards with @ minimum thickness of & mm and preferably 12 mm on
horizontal areas.

All projections and pipes must be protected with ashestos cloth
approximately'é mm thick. install the bituminous paving with extra
care to avoid damage, 1ift or curl the underlying protection boards.

D, Method Of Mieasurement
This Item shait be measured in square meters for areas actually rendered with
membrane waterproofing and number of packages for integrally waterproofed areas
accepted to the satisfaction of the Engineer.

E. Basis Of Payment
The accepted guantities, measured as prescribed in Section 1017.4 shali be paid for at
the Contract unit price for integral and membrane waterproofing work which price
and payment shall be full compensation for furnishing and applying integral and
membrane waterproofing materials including the use of equipment and toals, fabor
and incidentals necessary to complete the worlc

Pay item Description Unlt of Number Measurement
1016 (a) Cement-base Waterproofing 5¢.m
1016 {b) Liguid Waterproofing 5Q.mM
1016 (¢} Built-up and Preformed Membrane 5.
XUl PLUMBING

A. Description
This Itern shall consist of furnishing aill materials, tools, equipment and fixtures required
as shown on the Plans for the satisfactory performance of the entire plumbing and fire
protection system including installation in accordance with the latest edition of the
Revised Nationa! Plumbing Code, Uniform Plumbing Code of the Philippines, The Fire
Code of the Philippines, The National Building Cade, and this Specification.

B. Material Reguirements
All piping materials, fixtures and appliances fitting accessories whether specifically
mentioned or not but necessary to complete this Item shall be furnished and installed.

a. Cast Iron Soil Pipes and Fiftings
i. Pipes and fitting materials shall comply with the Specification
requirements, whenever applicable, defined in ASTM A74, Standard
Specification for Cast Iron Soit Pipe and Fittings. The material
description and standards of manufacture are herein described.

PEPD.QF.04
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i,

1. Cast Iron ~ the casting shall be made of gray iron which shall be
sound, free from cracks, sand holes and blow holes. They shall
ke uniformly low hardness that permits drilling and cutting by
ordinary methods. Pipes and fittings shall be true to pattern and
of compact closed grained structure.

2. Quality of Iron — the iron shall be made by the cupola, air
furnace, electric furnace or other processes which shall be
checked by regular chemical and physical control test. The
resutiant shall be gray iron of good quality.

3. Manufacture — the pipes shall be made with hub and spigot
ends or hub ends only. All hubs for pipes and fittings shall be
provided with held lead grooves and all spigot ends shall be
made with beads or plain if machine cast centrifugally. Plugs
shall be wrought or cast, machined to the dimensions required
and shall be free from defects.

4. Freedom from Defects — pipes and fittings shall be true, smooth
and cylindrical, thair inner and outer surfaces being as nearly
concentric as practicable. They shall be in all aspects, scund and
good casting free from laps, pin holes or other imperfections
and shall be neatly dressed and carefully fettied. The ends shall
be finished reasonably square to their axes.

Each cleanout shall be installed so that it opens to allow cleaning in the
direction of flow of the scil or waste or at right angles thereto and,
except in the case of wye branch and end-of-line cleanouts, shall be
installed vertically above the flow line of the pipe. Clean-outs shall be
made of heavy cast brass ferrule with counter sunk screw cover same
diameter as the pipe except that they shall not be larger than 100 mm
diameter. Cleanouts instalted under concrete or asphalt paving shall be
made accessible by yard boxes or by extending flush with paving with
approved materials and shall be adequately protected.

Caulking lead shall be of molten type peg lead conforming to
specification requirements defined in ASTM B29, Standard Specification
for Refined Lead,

Oakum shall be twisted or braided hemp or abaca fibers slightly
impregnated with oil.

b. Water Supply Pipes and Fittings

i

Pipes shall be galvanized iron pipe schedule 40 conforming to
specification reguirements defined in ASTM AS53M, Standard
Specification for Pipe, Steel, Black and Hot Dipped, Zinc-Coated, Welded
and Seamiess with threaded connection. Under roads where necessary
shall suitably protected as shown on the Plans.

Fittings shall be malleable iron Type [, galvanized iron conforming to
specification requirements defined In ASTM A338, Standard
Specification for Malleable Iron Flanges, Pipe Fittings, and Valve Parts
for Railroad, Maring, and Other Heavy Duty Service at Temperatures up
0 345°C.

Water pipe and fittings with a lead content which exceeds 8% shall be
prohibited in piping systems used 10 convey potable water.
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Where required for large diameter pipes (315 mm up to 800 mm) with
elastomeric rubber sealed ring, the Oriented Polyvinyl Chioride (PVC-C)
Class 500 shall be in accordance with the applicable requirements
defined in I1SO 16422:2014, Pipes and Joints Made of Oriented
Unplasticized Polyvinyl Chloride {PVC-O} for the Conveyance of Water
under Pressure or ISO 1452:2009, Plastics Piping Systems for Water
Supply and for Buried and Above-Ground Drainage and Sewerage Under
Pressure - Unplasticized Poly{Vinyl Chioride)} {PVC-U).

it. Valves
Valves for water supply shall be bronze body with threaded ends rated
21 kg/em? All valves shall be gate valves unless otherwise specified.
Gate valves shall have solid wedge bedy and discs conforming to
specification requirements defined in ASTM B62, Standard Specification
for Compasition Bronze or Ounce Metal Castings. Globe valves shail
have plug type discs with ferrule threaded ends and bronze body.

Valves up to and including 51 mm in size shall be brass or other
approved materials. Sizes exceeding 51 mm shall be permitted to have
cast-iron or brass bodies,

ili. Water Meter
Water meter when reguired to be furnished by the Contractor shall be
of the type tested and approved by Metropolitan Waterworks and
Sewerage System (MWSS) or Local Water Utilities Authority (LWUA) or
any agency/ (ies) accredited by both.

Approved Alternate Pipes and Fittings
Pipes and fittings for sanitary and potable water lines as approved alternate
shall be Unplasticized Polyvinyl Chloride Pipes and Fittings (uPVC).

Pipes and fittings shall be made of materials in ts natural state conforming to
specification requirements defined in ASTM D2241, Standard Specification for
Polyvinyl Chloride {PVC) Pressure-Rated Pipe (SDR Series) and PNS 65; 1993,
Unplasticized Polyvinyl Chloride (uPVC) Pipes for Potabie Water Supply. Fittings
shall be molded type and designed for solvent tement joint connection for
water lines and rubber O-ring seal joint for sanitary lines.

All materials shall bear Philippine Standards {PS) mark for locally manufactured
and import Commodity Clearance {ICC} marks duly issued by Bureau of
Philippine Standards (BPS) for imported materials,

i. Unplasticized Polyvinyl Chloride (uPVC) - Potable Water

1. Pipes and fittings for water fines and pressure lines shall
conform to PNS 65: 1993: - Unplasticized Polyvinyl Chioride
{UPVC) Pipes for Potable Water Supply.

2. Pipes and fittings shall be made of materials in its natural state
with a medium K-Vaiue, KES grade resin by mass conforming to
specification requirements defined in ASTM D2241, Standard
Specification for Pobyvinyl Chioride (PVC) Pressure-Rated Pipe
(SDR Series).
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3.

Maximum [evels of toxic substances shall conform to Table 3 of
PNS 65: - Unpiasticized Polyvinyl Chloride {uPVC) Pipes for
Potable Watear Supply.

Pipes and fittings for water lines, sizes 20 mm to 63 mm shall be
designed for solvent cement jointing connection conferming to
specification requirements defined in ASTM D2564, Standard
Specification for Solvent Cements for Peolyvinyl Chioride (PVC)
Plastic Fiping Systems.

Pipes and fittings for pressure lines, sizes 63 mm and larger shalf
be designed for manually-installed or machine-installed fixed
seal gasket type jointing connection. Gaskets is to be made of
Ethylene Propylene Diene Monomer (EPDM} rubber
homogeneously bonded to stiff polypropylene (PP) ring or metal
reinforced embedded in EPDM rubber gasket,

ii. Unplasticized Polyvinyl Chloride — Non-Potable Water {Sanitary and
Sewer Line)

1

Pipes and fittings for sanitary lines shall conform to PNS 1950,
Plastic piping systems for soil and waste discharge (Low & High
temp.) inside buildings ~ Unplasticized Poiyvinyl Chicride (PVC-
U), conforming to specification requirements defined in ASTM
D2729, Standard Specification for Polyviny! Chloride (PVC)
Sewer Pipe and Fittings for pipes, and ASTM D3311, Standard
Specification for Drain, Waste, and Vent (DWV) Plastic Fittings
Patterns for fittings.

Pipes and fittings for sewer lines shall conform to Standard
Dimension Ratio ({SDR} 34 conforming to specification
requirements defined in 1SO 4435, Plastics Piping Systems for
Non-Pressure  Underground Drainage and Sewerage -
Unplasticized Polyvinyl Chioride {uPVC).

Pipes and fittings shall be made of materials in its natural state
with a medium K-Value, K65 grade resin by mass.

Pipes and fittings for sanitary and sewer lines, sizes 57 mm and
larger shall be designed for solvent cement jointing connection
conforming to specification requirements defined in ASTM
D2564, Standard Specification for Solvent Cements for Polyvinyl
Chloride {PVC) Plastic Piping Systems and/or machine-installed
seal gasket type jointing connection. Gaskets is to be made of
Engineered Natural Rubber homogeneously bonded to stiff
polypropylene (PP} ring or metal reinforced NBR ({Nitrile
Butadiene Rubber).

Chlorinated Polyvinyl Chloride {cPVC)

Pipes and fittings for hot and cold water line shall be designed
conforming to specification requirements defined in ASTM 2846 (CTS)
SDR 11, standard Specification for Chlorinated Polyvinyl Chloride (cPVC)
Plastic Hot and ColdWater Distribution Systems, with the use of one-
step cPVC solvent cement in jointing method.

Pipes and fittings shall be Heavy Metal-Free (HMF) as validated through
Inductively Coupled Plasma Optical Emission Spectrometry {ICPOES)
method.
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iv. High-Density Polyethylene (HDPE)} Pipe
Pipes and fittings shali be made of materials in its natural state
conforming to specification reguirements defined in PNS-ISO 4427,
Polyethylene {PE) Pipes and Fittings for Water Supply.

v. Polypropylene Random/ Capolymer {PPR/PPR-C)

Pipes and fittings for hot and cold water line shall be designed
conforming to specification requirements defined in DIN 8077-
Peolypropylene {PP) Pipes- PPH, PP-B, PP-R, PP-RCT- Dimensions and DN
8078 - Polypropylene {PP} PipesPP-H, PP-B, PP-R, PP-RCT - General
Quality Requirements and Testing for pipes and DIN 19560/16862 —
Pipes and Fittings made of Polypropylene (PP} 216 for hot water
resistant waste and soil discharge systems inside buitdings/Pipe Joint
assemblies and fittings for types 1 and 2 polypropylene (PP) pressure
pipes; tees and branches preduced by segment inserts and necking for
butt welding; dimensions for fittings or i1SQ 15874- Plastic Piping
Systems for Hot and Cold Water Installations- Polypropylene {PP).

vi. Ductile iron shall be designed conforming to specification requirements
defined in ASTM A536:2014 Standard Specification for Ductile lron
Castings, ASTM A746, Standard Specification for Ductile fron Gravity
Sewer Pipe and ASTM A377, Standard Index of Spedifications for
Buctile-lron Pressure Pipe.

d. Plumbing Fixtures and Fittings

All fittings and trimmings for fixtures shall be chromium-plated and polished
brass unless otherwise approved. Exposed traps and supply pipes for fixtures
shall be connected to the roughing in, piping system at the wall unless
otherwise indicated on the Plans. Buili-in fixtures shali be watertight with
provision of water supply and drainage outlet, fittings and trap seal. Unless
otherwise specified, all plumbing fixtures shall be made of vitreous china
complete with fittings.

1. Water closet shall be vitreous china, free standing toilet
combination, round front bottom outlet siphonic washdown
bow! with extended rear self and closed coupled tank with
cover complete with fittings and mounting actessories. Mode!
make and color shall be submitted for approval prior to delivery
at jobsite by the Engineer or unless otherwise specified on the
Plans.

2. Plastic toilet bowl shall be a high quality polypropylene virgin
material composition, compiete with integrated parts and other
accessories or unless otherwise specified on the Pians.

3. Lavatory shall be vitreous china, wall hung with rear overflow
and cast-in soap dishes, pocket hanger with integral china
brackets, complete with twin faucets, supply pipes, P-trap and
mounting accessories. Where indicated on the Plans, to be
counter top model make and color shall be approved by the
Engineer.

4. Urinal shall be china vitreous, wall hung wash-out urinal with
exiended shields and integral flush spreader, concealed wall-
hanger pockets, 19 mm top spud complete with fitting and



mounting accessories. Model make and color shall be approved
by the Engineer.

i. Prohibited Fixtures
Water closets having an invisible seal or an unventilated space or having
walls which are not thoroughly washed at each discharge shall be
prohibited. Any water closet that might permit siphonage of the
contents of the bowl back into the tank shall be prohibited. Drinking
fountains shall not be instatled in public toilet rooms,

Trough urinals and urinals with an invisible seal shall be prohibited.
Non-water urinals are exceptiorn.

e. Bathroom and Toilet Accessories
i. Shower head and fitting shall be movable, cone type with escutcheon
arm complete with stainless steel shower valve and contrel lever, ali
exposed surface to be chromium finish.

ii. Grab bars shall be made of tubular stainless steel pipe provided with
safety grip and mounting flange.

ili. Floor drains shall be made of stainless steel beehive type, measuring
100 mm by 100 mm, and provided with detachabie stainless strainer,
expanded metal lath type.

tv. Totlet paper holder shall be vitreous china wall mounted. Color shall
reconcile with the adjacent fixture and facing tiles.

v. Soap holder shall be vitreous china wall mounted. Color shall reconcile
with the adjacent tile works. :

vi. Faucet(s) shall be made of stainless steel for interior use.

vil. Hose-hib(s) shall be made of bronze cast finish.

f. Special Plumbing Fixtures

i. Kitchen sink shall be made of stainless steel seif-rimming, single
compartment complete with supply fittings, strainer traps, dual control
lever and other accessories or plastic made of a high quality
polypropylene virgin material composition, with stainless steel strainer,
lock-nut, rubber gasket and flexible connector unless otherwise
specified on the Plans.

il. Laboratory sink shall be made of cast iran metal with white porcelain
finish with single compartment, flat rim ledge, 762 mm x 533 mm
complete with supply fittings, strainer, trap and cther accessories.

iii. Scrub-up sink shall be made of cast iron metal with white porcelain
finish measuring 610 mm x 610 mm complete with supply fittings,
strainer, trap and wall mounting accessories.

iv. X-ray developing tank shall be made of cast iron white porcelain finish
with three {3} compartment x-ray processing, drain plug, open standing
drain, 19 mm IPS inlet spud complete with stand and mounting
accessories.,

v. Sguat bowl(s) shall vitreous china, wash down squat bowl with integral
foot treads, peil fiush type or plastic made of a high quality
polypropylene virgin material composition, complete with P-Trap fitting
and its rubber gasket. Color, make and type to be approved by the
Engineer.

PEPD.QF.04
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vi.

Grease traps shall be made of cast bronze with detachable cover and
mounting accessories.

Roof Drains, Downspout, Overflow Pipe and Steel Grating

The Contractor shall provide, fir and/or install necessary drains with strainers,
where shown on the Plans. Each drain with strainer shall fit the size of the
correspanding downspout (or roof leader} over which it is to be installed and in

confor
i

mity with the following schedule:

Scupper drains (for balconies, parapet) shall be made of bronze bhase
with flashing. Flange threaded outlet and convex with integral flashing
clamp bolted to flange.

Roof drains shall he made of bronze base semi-dome with large free
area, flashing clamp and integral gravel stopper. To be used at roof
decks, canopies, gutters, and elsewhere indicated on the Plans.
Downspouts when encasad in concrste, uniess otherwise shown on the
Plans shall be polyvinyl chloride (PVC). Whether indicated or specified to
be cast iron or galvanized iron the same shall meet the specification
requirement as hereln described.

Overflow pipes shall be made of galvanized iron pipe measuring at least
13 mm diameter and spaced 200 mra on canter,

Steel grating shall be made of wrought iron metals of design on shop
drawings approved and surfaces to be located with shop finish.

Fire Protection System

Firestop materials shall be installed in accordance with Uniform Plumbing Code
of the Philippines, the National Building Code of the Philippines, Fire Code of the
Philippines and the manufacturer's tnstructions.

iv.

vi.

Fire hose cabinets shall be locally available consisting of 38 mm
diameter valve hose rack with nipple 30 mm rubber fined hose cable
with standing pressure of 4,268 kgfcm?, nozzle 38 mm diameter brass,
chromium plated. Wet standpipes shall be located so that all portions of
the buildings are within 6 m of a nozzle attached to 22 m of hose.

Fire standpipe system shail consist of risers and hose vaives. Pipe shall
be extra strong black iron. Valves to be high grade cast bronze mounted
withstanding pressure of 79.40 kg/cm?, working pressure as indicated
on the Plans.

Fire extinguisher shall be portable, suitable for Class A, B, C fires,
mounted inside cabinet. Cabinet shall be full flush mounting door with
aluminum trim for glass plate, frame and box shall be made of gauge 14
galvanized iron sheet with white interior and red exterior baked enamel
finish over primer. Cabinet to be wall mounted and size to be able to
accommodate the defined componants.

Yard hydrant where shown on the Plans shall maich the integrated Fire
Department requirements. Outlet shall be single 63 mm diameter gate
valves with chain connected caps.

Pipes and fittings for fire sprinkler piping system as approved alternate
shall be made out of high grade Chlorinated Polyvinyl Chioride (¢PVC)
materials conforming to specification requirements defined in ASTM
F442 for pipes and ASTM F437, F438, F439 or F1970 for fittings.

For Steel pipe and fittings shall conforming to specification
requirements defined in ASTM A53 — Standard Specification for Pipe,
Steel, Black and HotDipped, Zinc-Coated, Welded and Seamless, ASTM



vii.

A135 ~ Standard Specification for Electric-Resistance-Welded Steel Pipe
and ASTM A795 — Standard Specification for Black and Hot-Dipped Zinc-
Coated {Galvanized) Welded and Seamless Steel Pipe for Fire Protection
Use.

Fire pumps where shown on the approved Plans shall conform to the
Integrated Fire Department requirements, wherein the Fire Pump
Moetor shall be electric-driven and the overali system shall include an
integrated Jockey Pump, Controller, and all the necessary accessories.

Built-in Appliances

Built-in appliances such as urinal trough, favatory and slope sink shall be made
as indicated on the Plans, exposed surfaces to be tile wainscoting complete with
fitting accessories required as practiced in this speciaity trade.

C. Construction Reguirements
The Contractor before any installation work is started shall carefully examine the Plans
and shall investigate actual structural and finishing work condition affecting all his work.
Where actual condition necessitates 2 rearrangement of the approved pipe layout, the
Contractor shall prepare Plan{s} of the proposed pipe layout for approval by the
Engineer.

For approved alternate pipes and fittings, installation work shall conform to the
aporoved Plans or manufacturer's recommendation.
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Installation of Soil, Waste, Drain and Vent Pipes

ii.

1t

vi.

vii.

All soil and drainage pipes shall be pltch 6 mm per 300 mm but in no
case flatter than 3 mm per 300 mm.

Harizontal lines shall be supported by well secured length heavy strap
hangers. Vertical lines shall be secured strongly by hooks to the building
frame and a suitable brackets or chairs shall be provided at the floor
from which they start.

All main verticai scil and waste stacks shall be extended full size to and
above the roof line to act as vents, except otherwise indicated on the
Plans.

Vent pipes in roof spaces shall be run as close as poessible to underside
of roof with horizontal piping pitched down to stacks without forming
traps. Vertical vent pipes may be connected into ane main vent riser
above the highest vented fixtures.

Where an end or circuit vent pipe from any fixtures is connected to a
vent line serving other fixtures, the connections shall be at least 1.20 m
above the flaor on which the fixtures are located.

Horizontal waste [ine receiving the discharge from two or more fixtures
shall be provided with end vents unless separate venting of fixtures is
noted on the Plans.

All changes in pipe sizes on soil and waste lines shall be made with
reducing fittings or recessed reducers. All changes in directions shali be
made by appropriate use of 45 degrees wyes, half wyes, long sweep
quarter bends or elbows may be used in soil and waste lines where the
change in direction of flow is from the horizontal to the vertical and on
the discharge from waste closets. Where it becomes necessary to use
short radius fittings in other locations the approval of the Engineer shall
be obtained prior to installation of the same.



PEFD.QF.04

viil. Cleanouts at the bottom of each soil stack, waste stack, interior

Ix.

downspout and where else indicated shall be the same size as the pipe
up to and including 102 mm, 152 mm, for larger pipes.

Fach fixtures and place of equipment requiring connection to the
drainage system except fixtures with continucus waste shall be
equipped with a trap. Each trap shall be placed as near to the fixture as
possible. Traps installed on threaded pipe shall be recessed drainage
pattern.

Qverhead horizontal runs of pipes shall be hung with adjustable
wrought it on pipe hanger spaced not over 3.04 m apart except hub and
spigot soil pipe which shall have hanger spaced not over 1.50 m apart
and located near a hub.

b. Water Pipes, Fittings and Connections.
All water piping inside the building and underground, 100 mm diameter and
smatler shall be galvanized iron threaded pipe with malleable iron fittings,
PVCU, HDPE, PPR and ductile iron.

ifi.

vi.

The water piping shall be extended to all fixtures, outlets, and
equipment from the gate valves installed in the branch near the riser.

The cold water system shall be installed with a fall towards a main
shutoff valve and drain, Ends of pipes and cutlets shall be capped or
plugged and left ready for future connections.

Mains and Branches

1. All pipes shall be cut accurately to measurements and shalt be
worked into place without springing or forcing. Care shall be
taken so as not to weaken the structural portions of the
building.

2. All piping above the ground shall be run parzliel with the lines
of the building untess otherwise indicated on the Plans.

3. All service pipes, valves and fittings shail be kept at sufficient
distance from other work to permit finished covering not less
than 12.5 mm from such work ar from finished covering on the
different service.

4. Mo water piping shall be buried in floors, unless specifically
indicated on the plans and approved by the Engineer.

5. Changes in pipes shall be made with reducing fittings.

Drain Cocks Pipe drain indicated on the drawings shall consist of 12 mm
globe valve with renewable disc and installed at low points on the cold
water piping so that all piping shall stope 100 mm in 30.5 m.

Threaded Pipe Jaints All pipes shall be reamed before threading. All
screw joints shall be made with graphite and ofl or with an approved
graphite compound applied to make threads onfy. Threads shall be fuli
cut and not more than three {3} threads on the pipe shall remain
exposed,

Expansion and Contraction Pipes Accessible contraction-expansion
joints shall he made whenever necessary. Horizontal runs of pipe over
15 m in fength shalt be anchored to the wall te the supporting structure
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vii.

viil.

about midway on the run to force expansion and contraction equally
toward the ends or as shown on the Plans.

Pipe Standpipe System Fire standpipe system shall consist of risers and
valve. Pipe shall be extra strong black iron, Valves to be underwriter’s
approval high grade cast bronze mounted.

Valves and Hose Bibs

1. Valves shall be provided on all supplied fixiure as herein
specified.

2. The cold water connections to the domestic hot water heater
shall be provided with gate valves and the return circulation
connection shall have a gate and a check valve,

3. All connection to domeastic hot water heaters shall be equipped
with unions between valve and tanks.

4. Valve shall not be installed with its stem below the horizontal.
All valves shall be gate valves unless otherwise indicated on the
Plans.

5. Valves up to and including 50 mm diameter shall be threaded
ends, rough bodies and finished trimmings, except those on
chromium plated brass pipe.

6. Valves 63 mm in diameter and larger shall have iron bodies,
brass mounted and shall have either screws or flange ends.

7. Hose hibs shall be made of brass with 12.5 inlet threads,
hexagon shoulders and 19 mm male.

c. Fixtures, Equipment and Fastenings
Al fixtures and equipment shall be supported and fastened in a safe and
satisfactory workmanship as practiced.

All fixturas, where required to be wall mounted on concrete or concrete hollow
block wall, fasten with brass expansion bolts. Expansion boits shall be 6 mm
diameter with 20 mm threads to 25 mm into solid concrete, fitted with loose
tubing or sleaves of proper length to acquire extreme rigidity.

Inserts shall be securely anchored and properly flushed into the walls, inserts
shall be concealed and rigid.

Baits and nuts shall be horizontal and exposed. [t shall be provided with washers
and chromium plate finish.

d. Pipe Hangers, Inserts and Supports

itl.

Pipe hangers shall be wrought iron or malleable iron pipe spaced not
more than 3 mm apart for horizontal runs or pipe, except hub and
spigot soil pipe which shall have hanger spaced not over 1.50 m apart
located near the hukb.

Chains, straps perforated turn-bucklers or other approved means of
adjustment except the turn-buckles may be omitted for hangers on soil
or waste lines or individual toilet rooms to maintain stacks when spaced
does not permit.

Trapeze hangers may be used in lieu of separate hangers on pipe
running parallel to and close to each other.
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iv.

Inserts shall be cast steel and shall be of type to receive a machine bolt
or nut after instalation. Insert may be permiited adjustment of the
holts in ane horizenta! direction and shall be installed before pouring of
cohcrete,

Wrought iron clamps or coilars 1o support vertical runs of pipe shall be
spaced not more than & mm apart for as indicated on the Plans.

e. Plates and Flashing

iii.

Plates to cover exposed pipes passing through floor finished walls or
ceiling shall be fitted with chromium plated cast brass plates or
chromium plated cast Iron or steel plates on ferrous pipes.

Plates shall be large enough to cover and close the hole around the area
where pipes pass. It shall be properly installed to insure permanence.
Roof areas penetrated by vent pipes shall be rendered watertight by
lead sheet flashing and counter flashing. it shall extend at least 150 mm
above the pipe and 300 mm along the roof.

f. Protection and Cleaning

i.

During installation of fixtures and accessories and until final acceptance,
protect tems with strippable plastic or other approved means to
maintain fixtures in perfect conditions.

All exposed metal surfaces shall be cleaned and polished upon
completion.

Upon completion, thoroughly clean all fixtures and accessories to leave
the work in polished condition.

g. Inspection, Warranty Test and Disinfection
All pipes, fittings, traps, fixtures, appurtenances and equipment of the plumbing
and drainage system shall be approved by the Engineer and inspected both by
the Engineer and the Contractor's duly designated representative (Licensed
Master Plumber or Sanitary Engineer) to insure 224 compliance with all
requirements of all Codes and Regulations referred to in this Specification.

l‘

Drainage System Test

1. The entire drainage and venting systemn shall have all necessary
openings which can be plugged to permit the entire system to
be filled with water to the level of the highest stack vent above
the roof,

2. The system shzll hold this water for a full 30 min during which
time there shall be no drop greater than 102 mm.

3. Where only a portion of the system is to be tested, the test shall
be conducted in the same manner as described to the entire
system except that a vertical stack 3 m highest horizontal line to
be tested may be installed and filled with water to maintain
sufficient pressure or water pump may be used to supply the
required pressure,

4. If and when the Engineer decides that an additional test is
needed, such as an air 10 smoke test on the drainage system,
the Contractor shall perform such test without any additional
cost.



il. Water Test on System

1. Upon completion of the rough-in and before connecting fixtures
the entire cold water piping system shall be tested at a
hydrostatic pressure 1 % times the expected working pressure
in the system during operation and remained tight and leak-
proofed.

2. Where piping system is to be concealed the piping system shall
he separately in manner similar to that described for the entire
sysiern and in presence of the Engineer or his duly desipnated
representative.

3. The water test shzall be applied to the drainage and vent
systems either in its entirety or in sections. If applied to the
entire system, all openings in the piping shall be tightly closed,
except the highest opening, and the system filled with water to
the point of overflow. If the system is tested in sections, each
opening shall be tightly plugged except the highest opening of
the section under test, and each section shall be filled with
water, but no section shall be tested with less than 2 3 m head
of water. In testing successive sections at least the upper 3 m
height of the preceding section previously tested shail be tested
again so that no joint or pipe in the building (except the
uppermost 3 m of the system) shall have been submitted to s
tast of not less than 3 m head of water. The water shall be kept
in pipe system or in the portion under test, for at least 15 min
before inspection starts. The system shall be tight at all joints.

iii. Defective Work

1. The entire water distribution system shall be thoroughly flushed
and treated with chiorine before it is operated for public usa,

2. Disinfection materials shall be liguid chiorine or hypochlorite
and shall be introduced in a manner approved as practiced or
approved by the Engineer into the water distribution system.

3. After a contact period of not less than 16 h, the heavenly
chlorinated water shall be flushed from the system with potable
water.

4. Valves for the water distribution system shall be opened and
closed several times during the 16 h chlorination treattment is
done.

h. As-Built Prawings
Upon completion of the work, the Contractor shall submit two [2) sets of prints
with all as-built changes shown on the drawings in a neat workmanship manner,
Such prints shall show changes or actual installation and conditions of the
plumbing system in comparison with the original drawings.

D. Method of Measurement
The work done under this Item shalt be guantified per length and/or number of units as
provided in the Bill of Quantities, tested and accepted to the satisfaction of the
Engineer. Plumbing Fixtures shall be measured by set, piece, square meter and/or lump
SUm
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E. Basis of Payment
The quantified items, installed in place shall be the basis for payment, based from the
unit bid price for which prices and payments shall constitute full compensation including
iabar, materials and incidentals necessary to complete this item.

Payment shall be made:
)

T Y 1

F::m Pescription Meausl:xi:eﬂnient"i
I 1002 {1)a ' giaa!:ranimd 1ron Pipes with Fittings, 13 mm l Meter
' 1002 {1}b ' Sjaal-vanized Iron Pipes with Fittings, 25 mm ' Meter
f 1002 (1) ; g;l-vanized Tran Pipes with Fitbngs, 32 mm : Meter
' 1002 (1) ' deg.vanized fron Pipes with Filtings, 40 mm ‘ Metar
1002 (1)e giivamzw ron Mpes with Fittings, 50 mm Meter
I 1602 (1) k g:;!'vamzed fron Piges with Aittngs, 65 mm Meter
* 1002 (13 I dG;vann’zed Iron Fpes with Fttings, 75 mm I Mater
' 1002 (1) ) ﬁ:zrged jron Pipes with Fithngs, 100 Mater
' 1002 ¢ 1.31' -' m:eu ron Pipes with Fittngs, 150  heter
BN
e vy i
Do Spmveetemmomnaln
N o e
T | S o iy e
T ppmheckebnisome (|
Tz g fodor oo 7
! w02t B e 40 sxcome P 10 Meter
1007 (243 Q‘Qﬁﬁﬁiﬁ’?ﬁ@?ﬁfﬁf Al Meter
00z e | e omm g Y6 | e
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XIX. STORM DRAINAGE AND SEWERAGE SYSTEM

A. Description

This Item shall consist of furnishing all materials, equipment and labor for the complete
installation of the storm drainage system which include all pipings, gutters, canals, catch
basins, junction boxes, handholes, manholes and other appurtenant structures, and
sewerage system which include all sanitary sewer piping and septic vault/tank where no

public sewer exist, from the building to the point of discharge.

B. Material Requirements

a. Storm Drainage System

Materials for storm

drainage system shall meet the requirements specified in

the following Standard Specifications:

Material Standard
3- " ASTM C150M, Standard Specification for Portiand
f' Portiand Cament Cemert
‘Fineand Coarse  ASTM C33M, Standard Specification for Concrete
: Agaregate _hagregates
| Reinforcing Steel ASTM AB15M, Standard Specification for Reinforcing
: Steej
e e - BASHTO M 86/ASTM C14, Standard Specification for
;&m;’g‘;’g‘f Nonreinforeed Concrete Sewer, Storm Drain, and
e Culvert Pipe
o | ASTM C26/AASHTO M E70M, Standard Specification
gﬁ;‘;@w Concret®  tor Reinforced Concrete Cuivert, Storm Drain, and
Sevser Pipe
o o pes and | ASTM A74, Standard Speciication for Cast Irom Sai
| dovmnepc "‘m‘, ) >3 pige and Fittings
e aron PSS 5T A53M, Standard Specification for Pipe, Stee,
! ffor conductors ang  BIBck and Hot-Dipped, Zinc-Coated, Welded and
" downspouts)  Seamiess
ASTM D2729, Standard Specification for Poly{Minyl
Chioride) (P_VC) Sewer Pipe and Fittings
: AASHTO M 278, Standard Specification for Class
iny} Chioride - PS46 Poly{Vinyl Chionide) (PVC) Pipe _
| {PVC) (For conductors AASHTQ M 304, Standard Specification for
. and dovinspouts) Poly(Vinyt Chioride) (PVC) Profile Wall Drain Pige
andg Fittings Based on Controfled Inside Diameter
" PNS 1950:2003, Plastic Piping Systems for Sof and
; waste Discharge (low arid high temperature) inside
; _buildings ~ Unplasticized Polyvinyl Chioride (FVC-\J)
High Density ASTM F714, Standard Specification for Polysthylene
Polyethiyiene Pipes (PE} Plastic Pipe (DR-PR) Based on Outside
(HDPE) Diameter

" ASTM F894, Standard Specification for Polyethylene

{PE} Large Diameter Profile Wall Sewer and Drain

- Pipe

PNS iSO 4427, Polyethytene (PE) Pipes for Water
Supply - Spedifications

PEPD.QF.04
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b. Sewarage System
Materials for sewerage systemn shall meet the requirements specified in the
following Standard Specifications:

Material . Standard

“Cast Iron Pipes and - ASTM A74, Standard Specification for Cast Tron Soif

Fittings Pipe and Fiitings

Pig Lead (for :
se_c.‘uri;zg and sealing - ASTM B29, Standard Spectfication for Refined Lead
10ints

' ASTM D1784, Standard Specfication for Rigid
PVC Pipes and Poly{Vinyl  Chioride} {PV(} Compounds  and
Fittings " Chiorinated Poly{ Viny) Chionde) {(CPVC) Compounds
{where calied in £NS 1950:2003, Plastic Piping Systems for Soil and

Mans)

waste Discharge {iow and high temperature)} inside

_ buildings — Unplasticized Polyvinyl Cionde (PVC-U)

" ) ASTM 7564, Standard Specification for Sotvent
Soivent Cement {for " ’ y . :
Securing PVC jonts) {53:;:::2 for Poly{Viny! Chlocide) {PVC) Plashe Piping

) " ASTH £714, Standerd Specification for Palyethylene

(PE} Plastc Pipe (OR-PR) Based on Outside
_ Diarmeter
gg‘egfj:g o ASTM F893, Standard Specification for Polvethylene
phiridee PES  PE) Large Diameter Profite Wall Sewer and Drain
* } p&pe
PNS 1SO 4427, Polyethyiene (PE) Pipes for Wates
Supply - Specfications

Where PVC pipes and fittings are used, joints shall be secured with rubber “Q
ring or solvent cement, as the case may be. Oakum for joints in bell and spigot
pipes shall be made from hemp fiber, braided or twisted and oil-impregnated,
frae from lumps, dirt and extraneous matter.

Structure Materials

All storm drainage structures such as manholes, inlets, junction boxes and catch
hasins shall be constructed of ither brick, solid block or precast concrete.

.
I.

ii.

Clay Brick shall be solid, rough, sound clay brick conforming to ASTM
€32, Standard Specification for Sewer and Manhcle Brick (Made from
Clay or Shale). The brick shall be laid with full shove joints, filling up the
joints with mortar. The thickness of the joints shall not exceed 9.53 mm.
Concrete Block or brick shall be solfid and conforms to ASTM (€139,
Standard Specification for Concrete Masonry Units for Construction of
Catch Basins and Manholes as to design and manufacture. The block or
brick shall be embedded in a mortar bed to form a 12.70 mm mortar
joint,

Precast concrete manhole shall conform to ASTM (€478, Standard
Specification for Circular Precast Reinforced Concrete Manhole
Sections. Fabricate precast concrete manhole to the sizes indicated on
the Plans. 4. Concrete for drainage structures shall meet the applicable
requirements of item 900, Structural Concrete.
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d.

e’

Frames, Covers and Gratings
Metal units shail conform to the Pian dimensions and to the following
specification requirements for the designated materials:

—1

Material Standard
" ASTM A4BM/AASHTO M 105, Standard
) Gray lron Castings - Specification for Gray Iron Castings

- Carban Steet Castings for | gy 477MIAASHTO M 103M, Standard

- General Application that ; A . .
* require up to 485 MPa ! Spedification for Steel Castings, Carbon, for

~ minimum tensile strength. General Application

 Hot-Dip Galvanized | ASTM AL23M/AASHTO M 111M, Standard

- Coatings on Iron and Steet  ; Specification for Zinc (Hot-Dip Galvanized)

. Products : Coatings on Iron and Steel Products

'_ | ASTM AB15M, Standard Specification far
: Deformed and Plain Carbon-Stee! Bars for
- Concrete Reinforcement

; Reinforcing Steel

AASHTO M 31M, Standard Specification for
Deformed and Plain Carbon and Low-Alloy
Steel Bars for Concrete Reinforcement

Samples of the material in casting shall be taken during the casting of the units
and shall be separate casting poured from the same material as the casting they
represent.

Metal gratings and covers which are to rest on frames shall bear on them
evenly. They shall be assembled before shipment and so marked that the same
pieces may be reassembled readily in the same position when installad.
inaccuracy of bearings shall be corrected by machining, if necessary. A frame
and grating or cover to be used with it shall constitute one (1) pair.

All castings shall be uniformly coated with asphalt-based emulsion meeting the
requirements of ASTM D1187, Standard Specification for Asphalt -~ Base
Emulsion for Use in Protective Coating for Metal.

Trench Drains and Downspouts

Trench drains and downspouts shail conform to the applicable requirements of
ASTM A36M, Standard Specification for Carbon Structural Steel. Trench trough,
overlap splice, anchors and downspout pipe shall be steel, galvanized after
assembly of each trench section. Fabricate trench drain corners using mitered
sections of trough, then weld. Trench drain trough and trench gate shall be as
shown in the Plans.

Cast iron trench grates shall conform to ASTM A48M. Grates shall be cast iron
uniless indicated as cast aluminum in the Plans.

Cast aluminum trench gates shall conform to ASTM B26M, Standard
Specification for Aluminum-Alloy Sand Castings.

Concrete Gutters and Canals

Concrete gutters and canals shall be constructed to the profile indicated on the
Pians. Concrete materials and steel reinforcement shall comply with the
applicable requirements of Jtem 900, Structural Concrete and Item 902,
Reinforeing Steel,



Forms shall comply with the applicable requirements of item 903, Formworks
and Falseworks.
g. Septic Tank

[8

Materials used in constructing a septic tank shall be in accordance with
the latest Unified Plumhing Code of the Philippines.

The minimum wall thickness of a steel septic tank shall be 2.77 mm and
each such tank shall be protected from corrosion both externally and
internally by an approved bituminous coating or by other acceptable
means.

Septic tanks constructed of alternate materials shall be permitted to be
approved by the Engineer in accordance with approved application -
standards. Woaoden septic tanks shall be prohibited. Sizes, dimensions,
reinforcing, structural calculations and such other pertinent data as
reguired for septic tank shall be indicated on the Plans.

C. Construction Regquirements
a. Installation of Pipes
Under no circumstances shall pipes be laid under water and when the trench
condition or the weather is unsuitable for such work.
i. Bedding

PEPD.QF.04

Materials such as sand, sandy soil or any approved material shall be
used to provide a firm foundation of uniform density. The hedding shall
have a minimum thickness eguivalent to 1/4 of the pipe’s diameter.,

Laying of Pipes

Proper facilities shall be provided for lowering and placing pipes into
trenches in order io preclude damage. Laying of pipes shall start
upgrade with the spigot end of bell-and-spigot pipe, or the tongue end
of tongueand-groove pipe, positioned towards the direction of the flow.
The pipes shall be fzid in accordance with the grades and alignments
shown in the Plans,

The spigots or tongues shall be adjusted in bells or grooves to provide
uniform space around joints to receive mortar. Blocking or wedging
between spigot and bell or between tongue and groove to attain proper
spacing shall be altowed provided such blocking/wedging shall not
interfere with the cauiking and shall not affect the water tightness of
the joint.

No building sewer or other drainage piping or part thereof, which is
constructed of materials other than those approved for use under or
within a building, shall be installed under or within 610 mm of any
building or structure, or part thereof, not less than 305 mm below the
surface of the ground. The provisions of this subsection include
structures such as porches and steps, whether covered or uncovered;
breezeways; roofed portecocheres; roofed patios; carports; covered
walks; covered driveways; and similar structures or appurtenances.

Septic tanks shall have not less than two compartments or as shown on
the Plans.
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vi.

Warning tape shall be laid above main pipes. The tapes shall be flexible
and subject to the Engineer's approval. Width of the tape should be at
least 150 mm, The text on the tape shall be permanent ink bonded to
resist prolonged chemical attack by corrosive acids and alkaline with
message repeated at a maximum interval of 2 m. The tapes shall be laid
300 mm above the pipeline. The tape shall be continuous over pipelines
and at joints there should be a minimum of 1 m over lapping.

Belt and Spigot Joint for Drain Pipe

The first pipe shall be properly bedded at the required grade. Just below
the spigot of the first unit, a sufficient space shall be previded for
engaging the bell end of the second pipe.

The spigot shall be carefully cleaned with a wet brush and the upper
exterior portion applied with mortar to such a thickness as to bring the
inner surfaces of the abutting pipes flush and even. The bell end of the
second pipe shall be claaned with a wet brush and uniformly matched
with the spigot of the first pipe so that the sections are ciosely fitted.
After the second pipe is laid, the remainder of the joint shall be fitted
with mortar, and a bead shall be formed around the outside of the
joints with sufficient amount of additienal mortar. The inside of the
joints shall be wiped and finished smooth. The mortar bead on the
outside shall immediately be protected with a cover of wet burlap or
wet earth for at least 3 days for curing.

Tongue and Groove Joint for Concrete Pipe

The first pipe shall be properly bedded. A shallow excavation shall be
made underneath the joint and filled with mortar to provide a bed
second pipe. The tongue end of the first pipe shall be carefully cleaned
with wet brush and soft mortar applied arcund the upper haif of the
tongue. After cleaning and positioning the second pipe close to the first,
mortar shall be applied around the fower half of the groove. With just
sufficient thrust, the second pipe shall be brought in close contact with
the first until mortar is squeezed out of the joint. Sufficient mortar shall
be used to fill the joint and to ferm a bead on the outside.

Mortar for Joint

Mortar shall be a mixture of Portland cement, sand and water mixed in
the proporticn by volume of one (1) part cement to two (2} parts of
clean sand with just sufficient amount of water for plasticity.

Leaded Joints of Cast Iron Pipes

loints of cast iron pipes shaill be packed with braided or twisted
oilimpregnated hemp or oakum, properly caulked around the joint. The
packing shall be at least 20 mm below the rim of the hub or bell and this
space be filled with molten pig lead in one (1) continuous pouring. The
“ring” of pig lead formed around the joint shall be properly caulked by
appropriate caulking tools to render the joints watertight.
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Concrete Structures

Concrete structures such as catch basins, canal gutters, junction boxes and
manheles for the drainage system, and septic vault for sewerage system shall be
constructed in accordance with the Plans and Specifications on Caoncrete Work.

Sewer Connactions and Clean-Outs

i. The outlet of the septic vault shall be connected to the street drain or to
other discharge point where sanitary sewer exists. Connection with the
sanitary sewer shall not be made without the permission of the proper
autharities, but shall be made in such a manner that any and all the
service water, as well as house and other liguid wastes, will flow to the
sanitary sewer. Provided that isolated faucets used exclusively for
garden purposes, may in the discretion of the praper autharities, be
allowed not to flow into the sanitary sewer.

ii, Ciean-outs or rodding holes consisting of cast iron extensions with long
sweep elbow fittings shall be provided at the ends of the runs and at
every change of directions. Clean-outs shall be capped with cast brass
ferrules with threads and screwed on removable brass plugs. Clean-cuts
extended outside the building and raised to the level of finished grade
shall be terminated with the same cast brass ferrule with brass plug set
ih to a concrete slab shall be 150 mm thick and 300 mm square, finish
flush with grade.

ili. Additional building sewer cleanouts shall be installed at intervals not to
exceed 30,180 mm in straight runs and for each aggregate horizontal
change in direction exceeding 135 degrees. When a bullding sewer or a
branch thereof does not exceed 3,048 mm in length and is a straight-
line projection from a building drain that is provided with a cfean out,
no cleanout will be required at its point of connection to the building
drain.

Septic Tank Construction
Septic tanks shall be constructed in accordance with the Plans and requirements
of the latest Uniform Plumbing Code.

Incidentat Earthwork

incidental earthwork for the storm drainage and sewerage systems, such as
excavation and backfilling shall be undertaken in accordance with applicable
reguirements of ltem 803, Structure Excavation.

Inspection and Quality Contrel

1001.3.6 Inspection and Quality Control Materials shall be inspected and
accepted as to quality before same are installed. Piping instaited In trenches
shall first be inspected, tested and approved by the Engineer before these are
covered or backfilled. All defects/leaks disclosed by the water test shall be
remedied to the satisfaction of the Engineer and any extra cost shall be at the
expense of the Contractor.

i. Building Sewer Test
Building sewers shall be tested by plugging the end of the building
sewer at its points of connection with the public sewer or private
sewage disposal system and completely filling the building sewer with
water from the lowest to the highest point thereof, or by approved



equivalent low-pressure air test. Plastic 208 drain, waste, and vent
piping systems shall not be tested by the air test method. The building
sewer shall be water-tight at all points.

Testing for Storm Drainage Systems
Except for outside leaders and perforated or open-jointed drain tile, the
piping of storm drain systems shall be tested upcn completion of the
rough piping installation by water or air, except that plastic pipe shall
nct be tested with air, and proved tight. The Engineer shal! be permitted
to require the removal of any cleanout plugs to ascertain whether the
pressure has reached parts of the system. One of the foliowing test
methods shall be used:
1. Water Test
After piping has been Installed, the water test shall be applied
to the drainage system, either to the entire system or to
sactions. If the test is applied to the entire system, all openings
in the piping shall be tightly closed except for the highest
opening, and the system shall be filled with water to the point
of cverflow, If the system is tested In sections, each opening
shall be tightly plugged except for the highest opening of the
section under test, and each section shall be filled with water,
but no section shall be tested with less than a 3,000 mm head of
water. I testing successive sections, not fess than the wpper
3,000 mm of the next preceding section shall be tested so that
no joint of pipe in the building (except the uppermost 3,000 mm
of a roof drainage system which shall be fiiled with water to the
flood level of the uppermost roof drain) shall have been
submitted to o test of less than a 3,000 mm head of water. The
water shall be kept in the system or in the portion under test for
not less than 15 min before inspection starts, The system shall
then be tight at all points.

2. AirTest

The air test shall be made by attaching an air compressor
testing apparatus to any suitable opening after closing other
inlets and outiets 1o the system, forcing air into the system unti!
there is a uniform pgauge pressuve of 345 kPa or sufficient
pressure 1o balance a column of mercury 250 mm in height. This
pressure shall be held without introduction of additional air for
a period of not less than 15 min.

D. Method of Measurement
Pipes, culverts, gutters, canals and gratings installed in place and accepted by the
Engineer, shall be measured by the meter along their axes.

Catch basins, junction hoxes, manholes and septic vault/tank shail be measured by the
nurmbet of units or Jlump sum, completed and accepted by the Engineer,

Sewer Line works, Storm drainage and downsprout and Pipes w/ Fittings connection
shall be measured by fump sum, completed and accepted by the Engineer.
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E. Basis of Payment
The guantities as determined in Section 1001.4, Method of Measurement shall be paid
at the Contract Unit Price for each of the items which shall constitute fuli compensation
for all materials, labor, tools and equipment and all other incidentals necessary to
compiete the Item,

Payment shall be made under:

T T - 1
. PayItem - Unit of '
¢ MNumber Description HMeasurement
© 1001 (16)21 . Infels, 150 mm dia., Concrete Meter |
" 1001 (16)a2 | Inlets, 200 mm dia,, Concrete Meter |
F
© 1001 (16783 Inlets, 250 mm dia., Concrete Meter |
. 1001 (16)a4 . Iniets, 300 mm dia., Concrete Meter
1001 (i6)as | Infets, 350 mm dia., Concrete Mebar
1 1 1
Pay ltem .- : Unit of
~ Number Description . Measurement
I t N . . T
1001 (1)at ?;ﬁ;réc:}grttmgs, 50 mwn dia., PVC, Meter
1001 (102 Pipg ar;::)é:!ttmgs, 75 mm dia., PVC, : Meter
1 b T
1001 ()23 g E:rg:{l} glttings, 100 mun dia., PYC, Meter
[ LA . N T
1001 {1)a4 .- gg? esat;dogltnngs, 150 mm dia., PVC, . Meter
| T 3
* Pipe and Fittings, 30 mm dia., PVC,
10014125 gories 1000 Meter
s T !
* Pipe and Fittings, 7S mm dia.,, PVC, -
1001 {1)ah6 * Series 1000 | Meter
I 3 s N I
1001 (a7 ;ig? e:nlc; g}thngs, 100 mm dia., PVC, Meter
| T - - T
.~ 1001 (1)a8 gg? ezr;%ggtings, 159 men dia., PVC, Mater
1001 ()ad gé"rfeg’;%gﬂ‘m"gs' 200 mm dia., PVC, Mater
1001 (1aty  Sog 3¢ Fings, 250 mm dia., PVC, Meter
I i T
1001 {13811 - Pip?. ar;c:}ggtmgs, 300 mm dia., PVC, :- Meter
f T . " !
1001 (1)b1 Pipe a::; Fittings, 150 mm dia,, Meter
r = = - ¥
1001 (1)b2 .,_. Exgne c?er;(; Fittings, 200 mm dia., Meter
I 1 T
: - Pipe and Fittings, 250 mm dia., .
1001 {1)b3 Concrate _ Meter
1001 (1)b4 Fipe a;d; Fitings, 360 mm dia., Meter
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Pay Hem T umitof

Number Description ? Measurement

] ¥ e . . 4

1001 (105 ﬁpea;i; Fitfings, 350 mm dw., Mewr

i Y e T

 Pipe ang Fttings, 50 mm dia., High

L BOORLLY sty Polyethylene (HOPE) . Mew

T L — —— v

© 5001 {1)e2 %&mm%%' Mg peter

- v - T

o e e 9

f T T

e

a ; ;

: ipe: i ia., High

© 1001 (1)%5 -?3’*".’“";”“’"‘”’ ;mzicﬁgg;ga' L ; Meter

: : — — g

1001(t)ce DPR ampﬁmmgga(ﬁ&d;a, Hah L e

i . o — ey

LT e e orey | Mewr

| UG1(2)  Concrete Gurer D veter |

T 1001(3)  Concrete Canal . Meer |

" 10014 Weought Iron Grating | Square Mater |

" 1001 (S} Catch Basin, Gonorete L fah |

. 1001(5)  Catch Basin, CHB ' © Bach |

" ipar{6)  Cateh Basin U Lumpsum |

" 1001 (M Junction Box, Concrete C Eah |

. 1001 (7}b  Junction Box, CHB . Eah |

| 1001{8}  Sewer Line Works 0 wmpSum |

" 1001(%)  Storm Drainage and Dowrspaut © mpSum |

©1001(10)  Pipes with Fittiogs Connection ~ wmpsum |

T 1001 ¢11) | Septc VauryTaok, Concrete/CHE ¢ lumpSum |

" 1000 (12)  Septic vaulg/Tank, PVC C tumpSum |

T 00L(33)  SepticVaulyTank WC Each |

71001 (14 Manhole, ConcretefCHB " tump Sum
1001 (35} | Manhole, Concrete/CHE Each

XX. ELECTRICAL WORKS

A. Scope of Work

The work of the contractor consists 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 accordance with
these specifications and drawings and subject to the terms and conditions of the
contract, and all other iabor and materials not specifically mentioned under sections,
to bring into operating condition and be ready for use by the end user the electrical
system of “CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY” located at
Coron, Palawan. The works covered by these specifications shalt be governed by the
requirements of the Philippine Electrical Code, US Federal Specifications, and NEMA
standards. The construction work must be executed strictly in accordance with the
plans and specifications. The principal items of wark shall include but not limited to
the following:
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1. Supply and installation of the following:

a. Conduit & wires for the lighting and convenience outlets,

b Main feeder lines and conduits.

o Stainless steel pull boxes & Conduits.

d. Various lighting fixtures, wall switches, convenience Qutlets

e Distribution Panelboard at Eiectrical Room & Sub main distribution
Panel Board for STP and Lift Stations

f. Power Transformers and it's accessories including service pole for STP
and LIFT STATIONS

Licenses and Permits

All permits and licenses for the execution of the work shall be secured by the Contractor
including Wiring installation Permit as well as Construction Permit.

C.

Plans and Specifications

All that Is mentioned in the plans and specifications shall be considered complementary. Any
omitted labor and materials in one but mentioned in the other must be furnished. If no
numerical indications appear on the plans, all measurements must be based on the scale of
the drawings.

D‘
L

14
1.1.1

1.1.2
113

1.2

1.2.1

1.2.2
1.2.3

124

Protection of Materials

All materials for the work of this project shall be delivered, stored and handled so as not
to preclude damage of any nature.

All materials must be rust proof, corrosive resistant and weatherproof.

Products

LOW-VOLTAGE ELECTRICAL POWER CONDUCTCRS AND CABLES

Manufacturers: Phelps Dodge, Phil flex or approved equivalent.

Copper Conductors: Comply with NEMA WC 70/ICEA 5-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA 5-95-658 far Type THHN-2-
THWHN-2,

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
Insulated Conductors: Copper wire or cable insulated for 600V unless
otherwise required by applicable Code or authorities having jurisdiction.
Bare Copper Conductors: Stranded conductors conforming to ASTM B 8.
Connectors:

Bolted Connectors for Conductors and Pipes: Copper ar copper alloy.

Woelded Cannectors: Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation canditions.

Grounding Electrodes:
Ground Rods: Copper-clad steel, 19mm by 3m.

PEPD.QF.04



1.3 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

1.3.1 Support, Anchorage, and Attachment Components:

1.32 Stee! Stotted Supports Systems: Factory-fabricated components for field assembly.

1.3.3 Metallic Coatings: Hot-dip galvanized after fabrication.

1.34 Conduit and Cable Support Devices: Steel hangers, clamps, and
associated fittings, designed for types and sizes of raceway or cable to be
supperied.

135 Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M,
steel plates, shapes, and bars; black and galvanized.

1.36 Mounting, Anchoring, and Attachment Components: items for fastening
electrical items or their supports to building surfaces include the following:

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened
Portland cement concrete, steel, or wood, with tension, shear, and pull-
out capacities appropriate for supported loads and building materials
where used,

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for
use in hardened Portland cement concrete with tension, shear, and pull-
out capacities appropriate for supported lgads and building materials in
which usecl.

Concrete Inserts: Steel or malleable-iron, slotted support system units
similar to M5S Type 18; complying with MFMA-4 or MSS SP-38,

Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable
for attached structural element,

Through Bolts: Structural type, hex head, and high strength. Comply with

ASTM A 325, Toggle Bolts: All-steel springhead type,

Hanger Rods: Threaded steel.

14 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
1.4.1 METAL CONDUITS, TUBINGS, AND FITTINGS

Manufacturers: Matsushita or approved

eguivalent. iMC: Comply with ANSI C80.6 and UL

1242.

FMC: Comply with UL 1; zinc-coated steel,

LFMC: Flexible steel conduit with PVC jacket and complying with UL
360. Fittings for Metal Conduit: Comply with NEMA FB 1 and Ut 5148.

1.4.1.1  Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1.4.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

Manufacturers: Neltex, Emerald or approved equivalent.
PEPD.QF.04



RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated. LFNC: Comply with UL 1660.

Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material. Fittings for LFNC: Comply with UL 514B.

1.4.3 BOXES, ENCLOSURES, AND CABINETS

14.3.1  General Requirements for Bexes, Enclosures, and Cabinets: Boxes,
enclosures, and cabinets installed in wet locations shall be listed for use in wet
locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A,

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous atloy, Type FD
with gasketed cover.

’

Non-metailic Outlet and Device Boxes: Comply with NEMA 0S 2 and UL

514C. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
Device Box Dimensions: 200 mm by 60 mm by 60 mm deep.

1.4.32 Cahinets:
NEMA 250, Type 1

Whenever possible, cabinets shall be new and assembled on the jobsite. All
panels shall be dead front construction, furnished with trims for flush or surface
mounting as required.

Cabinets shail be of Code gauge steel with gutters at least 100mm wide and

wider if necessary. The trim for all panels shall be finished in industrial grey
enamel over a coat of rust inhibitor,

Hinged door in front cover with fiush latch and concealed
hinge. Key latch to match pane! boards.

Metal barriers to saparate wiring of different systems and
voltage. Accessory feet where required for freestanding
equipment.

Non-metallic cabinets shall be listed and labelled as defined in PEC and
marked for intended location and application.
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1.5 PANELBOARDS

1.5.1 GENERAL REQUIREMENTS FOR PANELBOARDS

1511 Enclosures: Flush, Surface or Flush - and surface-mounted cabinets,

1.51.11

1511

Rated for environmental conditions at installed location.

A1 Indoor Dry and Clean Locations: NEMA 250,

Type 1. 1.5.1.1.1.2 Outdoor Locations: NEMA 250, Type 3R.
1.5.1.1.1.3 Kitchen and Wash-Down Areas: NEMA 250, Type 4X, stainless

steel,
4,

1.56.1.1.2

15113

1.5,1.1.1.4 Other Wet or Damp indoor Locations: NEMA 250, Type

Front: Secured to box with concealed trim clamps. For surface-mounted
fronts, match box dimensions; for fiush-mounted fronts, overlap box.
Hinged Front Cover: Entire front trim hinged to box and with standard door
within hinged trim cover.

1.5.1.2 Finishes:

1.5.1.2.1

16,122
1.5.1.2.3

Panels and Trim: Galvanized steel), factory finished immediately after cleaning
and pre- treating with manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.
Back Boxes: Same finish as panels and trim.

Fungus Procfing: Permanent fungicidal treatment for overcurrent protective
devices and other components.

1513 Directory Card: inside panel board door, mounted in transparent card holder or
metal frame with transparent protective cover.

1514 Incoming Mains Location: Top or bottom.

1.6.1.5

Phase and Ground Buses:

Material: Hard-drawn copper, 98 percent conductivity.

Equipment Ground Bus: Adeguate for feeder and branch-circuit equipment
grounding conductors; bonded to box.

Split Bus: Vertical buses divided into individual vertical sections.

15.1.8 Conductor Connectors: Suitable for use with conductor material and sizes.

1817
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Material: Hard-drawn copper, 98 percent
conductivity. Main and Neutral Lugs: Mechanical

type.
Ground Lugs and Bus-Configured Terminators: Mechanical type.

Panel board Short-Circuit Current Rating: Fully rated to interrupt symmetrical
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short-circuit current availahle at terminals.

t.52 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
Panel boards: NEMA PB 1, lighting and appliance branch-circuit
type. Mains: Circuit breaker.
Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable
without disturbing adjacent units,
Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

1.53 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

1631 Manufacturers - Components and circuit breakers shall be by Schneider {Square
D), GE, Siemens or approved eguivalent.

1532 Moulded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting
capacity to meet available fault currents.

1833 Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overtoads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setling for circuit-breaker frame sizes 250 A and larger.

1.6 WIRING DEVICES
186.1 MANUFACTURERS: Hubbell, Legrand, Leviton, Panasonic or approved eguivalent.
162 GENERAL WIRING-DEVICE REQUIREMENTS

Wiring Devices, Components, and Accessories: Listed and labelled as defined in PEC

and marked for intended location and application.
Comiply with PEC.

16.3 STRAIGHT-BLADE RECEPTACLES

Convenience Receptacles, 240 V, 15 A, Grounding Type. Comply with NEMA WD 1.
Isolated-Ground, Duplex Convenience Receptacles, 240V, 15 A, Grounding Type.
Comply with NEMA WD 1.

16.4 GFCI RECEPTACLES
1641 General Description:
Straight blade, non-feed-through type.
Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A.
Include indicator light that shows when the GFCl has malfunctioned and no
longer provides proper GFCl protection.

1.64.2  Duplex GFCl Convenience Receptacles, 240V, 15 A, Grounding Type.

185 TOGGLE SWITCHES
Description: Single pole, with neon-lighted handle, iliuminated when switch is
“off." Comply with NEMA WD 1, UL 20, and FS W-5-896.
Switches, 240V, 10 A;
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16.8
18.6.1

1.8.8.2

1.6.6.3

1687
1.6.7.1

1.6.7.2

17

1.7.1

172

1.8

1.8.1

Pilot-Light Switches, 10 A unless otherwise indicated.
WALL PLATES

Single and combination types shall match corresponding wiring devices

Plate-Securing Screws: Metal with head color te match plate finish.
Material for Finished Spaces: To match the wall finish as per 1D selection.
Smoath, high- impact thermoptlastic.

Material for Unfinished Spaces: Galvanized steel.

Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and
listed and labelled for use in wet and damp locations.

Wet-Location, Weatherproof Caver Plates: NEMA 250, complying with Type 3R,
weather- resistant, die-cast aluminium with lockable cover.

FINISHES
Device Color

Wiring Devices Connected to Narmal Power System: As selected by Architect
unless otherwise indicated or required by PEC,

Wiring Devices Connected to Emergency Power System:

Red. Isolated-Ground Receptacles: Orange.

Wall Plate Color: For plastic covers, match device color.
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

NONFUSIBLE SWIiTCHES

Manufacturers: Square D (Schneider Electric), G.E. or approved eguivalent.

Type HD, Heavy Duty, Single Throw, 240 or 600-V ac, 1200 A and Smaller: UL 98
and NEMA KS 1, horsepower rated, lockable handle with capability to accept three
padlocks, and interlocked with cover in closed position.

Type HD, Heavy Duty, Double Throw, 240 or 600-V ac, 1200 A and Smaller; UL 98
and NEMA XS 1, horsepower rated, lockable handle with capability to accept three
padiocks, and interlocked with cover in closed position.

MOLDED CASE CIRCUIT BREAKERS

Manufacturers: Square D {(Schneider Electric), G.E. or approved equivalent.

General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads and instantanecus magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker {rame sizes 250 A and larger.

INTERIOR LIGHTING

MANUFACTURERS: Philips, G.E,, Thorn, Hubbeli, Cooper, or approved equivalent.
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1.8.2 GENERAL RQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatikility for recessed
fixtures. Incandescent Fixtures: Comply with UL 1598,
Fluorescent Fixtures: Comply with UL 1598.
Metal Parts: Free of burrs and sharp corners and edges,
Sheet Metal Components: Steel unless otherwise indicated. Form and support {o
prevent warping and sagging.
Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to

prevent doors, frames, lenses, diffusers, and other components from falling
accidentally during relamping and when secured in operating position.

Diffusers and Glohes:

Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic, High resistance ta
yellowing and other changes due to aging, exposure to heat, and UV radiation.

tens Thickness: At least 0.125-inch {3.175 mm) minimum unless otherwise
indicated. UV stabilized.

Glass: Annealed crystal glass unless otherwise indicated,
1.8.3 BALLAST FOR LINEAR FLUORESCENT LAMPS
1.8.31  General Reguirements for Electronic Ballasts:

Comply with UL 935 and with ANSI €82.11.

Designed for type and quantity of lamps

served,

Balasts shall be designed for full light output uniess another BF, dimmer, or bi-

level control is indicated.

Sound Rating: Class A.

Total Harmonic Distortion Rating: Less than [10] [20]

percent. Operating Freguency: 42 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.88 or higher.

Power Factor: 0,95 or higher.

Paralief Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C82.11 and shall
be connected to maintain full light output on surviving lamps if one or more lamps
fail.

1.8.32 Electromagnetic Ballasts: Comply with ANSI C82.1; energy saving, high-power
factor, Class P, and having automatic-reset thermal protection.

1833 Ballast Manufacturer Certification: Indicated by label.
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1.4

1.8.4.1

1.84.2

21.2

213

FLUORESCENT LAMPS

T5 or TR rapid-start lamps, rated 28 W maximum, nominal length of 1150 mm,
2900 initial iumens {minimum), CR! 85 {minimum), color temperature 3000 K, and
average rated life of 20,000 hours unless otherwise indicated.

Compact Fluorescent Lamps: 4-Pin, CRI 80 (minimum), color temperature 3500 K,
average rated life of 10,000 hours at three hours operation per start, and suitable
for use with dimming ballasts unless otherwise indicated.

13 W: T4, double or triple tube, rated 900 initial lumens {roinimum).18 W: T4,
double or triple tube, rated 1200 initial lumens (minimum).

26 W: T4, double or triple tube, rated 1800 initial lumens

(minimum). 32 W: T4, triple tube, rated 2400 initial lumens

{minimumj.

42 W: T4, triple tube, rated 3200 initial lumens

(minimumy}. 57 W: T4, tripie tube, rated 4300 initial

lumens {minimum). 70 W: T4, triple tube, rated

5200 initial lumens {minimumj.

EXECUTION
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
CONDUCTOR MATERIAL APPLICATIONS.

Feeders: Copper. Solid for 5.5mm? and smaller; stranded for 8.0mm? and larger.
Branch Circuits; Copper. Solid for 5.5mm? and smaller; stranded for 8.0mm? and larger.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cables in finished walis, ceilings, and floors uniess otherwise indicated.

Use manufacturer-approved pulling compound or lubricant where necessary;
compound used must not deteriorate conductor or insulation. Da not exceed
manufacturer's recommended maximum puiling tensions and sidewall prassure
values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable
grips that will not damage cables or raceway.

CONNECTIONS

Tighten electrical connectars and terminals according to manufacturer's published
torgue- tightening values. If manufacturer's torque values are not indicated, use
those specified in UL 486A-4868B.

Malke splices, terminations, and taps that are compatible with conductor material
and that possess equivalent or better mechanical strength and insulation ratings
than unspliced conductors.
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22

221

22141

2212

2213

2214

222

23

234
2.3.11

2.3.1.2

2.3.2
2321

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
APPLICATIONS

Underground Grounding Conductors: Install bare-copper conductor, 60mm?
minimum. Bury the underground grounding conductors at teast 600mm below
grade.
Isolated Grounding Conductors: Green-colored insulation with continuous yellow
stripe. On feeders with isolated ground, identify grounding conductor where visible
to normal inspection, with alternating bands of green and yeliow tape, with at
least three bands of green and two bands of yellow.
Grounding Bus: Install in electrical equipment rooms, in rooms housing service
equipment, and elsewhere as indicated in the drawings. Install bus horizontally,
on insulated spacers 50 mm minimum from wall, 150 mm above finished floor
unless otherwise indicated.
Conductor Terminations and Connections:

Pipe and Equipment Grounding Conductor Terminations: Belted connectors.

Underground Connections: Welded connectors except at test wells and as

otherwise indicated.

Connections to Ground Rods at Test Wells: Bolted

corinectors. Connections to Structural Steel: Welded

connectors.

EQUIPMENT GROUNDING
install insulated egquipment grounding conductors with all feeders and branch
circuits in accordance with PEC.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

APPLICATION

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for metallic conduits as required by PEC. Minimum rod size shall be 6
mm in diameter.

Multiple Raceways or Cables: install trapeze-type supports fabricated with steel
slotted support system, sized so capacity can be increased by at least 25 percent
in future without exceeding specified design load limits. Secure raceways and
cabies to these supports with single-bolt conduit clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be
used for 38-mm and smaller raceways serving branch circuits and communication
systems above suspended ceilings and for fastening raceways to trapeze
supports.

SUPPORT INSTALLATION

Mounting and Anchorage of Surface-Mounted Equipment and Components:
Anchor and fasten electrical items and their supports to building structural
elements by the following methods unless otherwise indicated by code:

23.21.1  ToWood: Fasten with lag screws or through bolts,

PEPD.CF.04
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28212
23213

23214
232156

23218

23217
23218

To New Concrete: Bolt to concrete inserts.

To Masonry: Approved toggle-type bolts on hollow masonry units and
expansion anchor fasteners on solid masonry units,

To Existing Concrete: Expansicn anchor fasteners.

Instead of expansion anchors, powder-actuated driven threaded studs
provided with lock washers and nuts may be used in existing standard-weight
concrete 100 mm thick or greater. Do not use for anchorage to lightweight-
aggregate concrete or for slabs less than 100 mm) thick.

To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock
washers and nuts.

To Light Steel: Sheet metal screws.

Items Mounted on Hoellow Walls and Non-structural Building Surfaces: Mount
cahinets, panel boards, disconnect switches, contro! enclosures, pull and
junction boxes, transformers, and other devices on slotted-channel racks
attached to substrate by means that meet seismic-restraint strength and
anchorage requirements.

2.3.22  Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.

24 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

2.4.1 RACEWAY APPLICATION
2411 Outdoors: Apply raceway products as specified below unless otherwise indicated:

24111
2.4.1.1.2
24113

24114
24115

Exposed Conduit: IMC.

Concealed Conduit, Aboveground: IMC,

Connection to Vibrating Equipment {Including Transformers and Hydraulic,
Pneumatic, Electric Sclenoid, or Motor-Driven Equipment): LFMC.
Underground Conduit: RNC, Type EPC-40-PVC, concrete encased.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

2412 Indoors: Apply raceway products as specified below unless otherwise indicated:

24.121
24122
24123
24124
241256

24126
24127

Exposed, Not Subject to Physical Damage: IMC.

Exposed, Not Subject to Severe Physical Damage: IMC identified for such use.
Exposed and Subject ta Severe Physical Damage: IMC,

Concealed in Ceilings and Interior Walls and Partitions: Type EPC-40-PVC,
Connection to Vibrating Equipment {Inciuding Transformers and Hydraulic,
Pneumatic, Electric Selencid, or Motor-Driven Eguipment): FMC, except use
LFMC in damp or wet locations.

Damp or Wet Locations: IMC.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 non-
metsllic in institutional and commercial kitchens and damp or wet locations,

24.1.3 Raceway Fittings: Compatible with raceways and suitable for use and location.

2.4.1.3.1

24132
24133

PEPD.GF.04

Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit

fittings untess otherwise indicated. Compiy with NEMA FB 2.10.
EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.
Flexible Conduit: Use only fittings listed for use with flexible conduit.
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2.4.1.4

242
2421

2422

2423

2424

24245
2428

Comply with NEMA FB 2.20.

Do not install non-metallic conduit where ambient temperature exceeds 120 deg
F {49 deg C).

INSTALLATION
Keep raceways at least 150 mm away from parallel runs of flues and steam or

hot-water pipes. Install horizontal raceway runs above water and steam piping.
Complete raceway instaliation before starting conductor installation.
Install no more than the equivalent of three 90-degree bends in any conduit run

except for control wiring conduits, for which fewer bends are allowed. Support
within 300 mm of changes in direction.

Conceal conduit within finished walls, ceilings, and floors unless otherwise
indicated. Instail conduits paralle! or perpendicular to building lines.

Support conduit within 300 mm of enclosures to which attached.

Raceways Embedded in Slabs:

24261 Run conduit jarger than 1-inch {27-mm]} trade size, parallel or at right angles

to main reinforcement. Where at right angles to reinforcement, place conduit
close to slab support. Secure raceways to reinforcement at maximum 3-m
intervals.

24262 Arrange raceways to keep a minimum of 50 mm concrete cover in all directions.
24283 Do not embed thread less fittings in concrete unless specifically approved by

Architect for each specific location.

242864 Change from ENT to RNC, Type EPC-40-PVC, or IMC before rising above floor,

2427

2428

2.4.2.9

24210

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors inciuding conductors smaller than 22mm?,
Terminate threaded conduits into threaded hubs or with locknuis on inside and
outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch
(35mm)} trade size and insufated throat metal bushings on 1-1/2-inch (41-mm)
trade size and larger conduits terminated with locknuts. Install insulated throat
metal grounding bushings on service conduits.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic
{ine with not less than 200-lb {90-kg) tensile strength. Leave at ieast 300 mm of
stack at each end of pull wire. Cap underground raceways designated as spare
ahave grade zlongside raceways in use.

Flexible Conduit Connections: Camply withh NEMA RV 3. Use a maximum of 1830
mm of flexible conduit for recessed and semi recessed luminaires, equipment
subject to vibration, noise transmission, or movement; and for transformers and
motors.

242101 Use LFMCin damp or wet Jocations subject to severe physical damage.
242102 Use LFNC in damp or wet locations not subject to severe physical damage.

24.2.11

24212

REPMY MIF NA

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of
masaonry block, and install box flush with surface of wall. Prepare block surfaces
to provide a flat surface for a raintight connection between box and cover plate
or supparted equipment and box.

Fasten junction and pull boxes to or support fraom building structure. Do not
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support boxes by conduits.

2.5 PANELBOARDS

251 INSTALLATION

2511 Mount top of trim 1800 mm above finished floor unless otherwise indicated.
2512 Mount panel board cabinet plumb and rigid without distortion of box. Mount
recessed panel boards with fronts uniformty flush with wall finish and mating
with back box.
2513 install overcurrent protective devices and controllers not already factery installed.
25131  Set field-adjustable, circuit-breaker trip ranges.

2514 installfiller plates in unused spaces.

2515 Stub four l-inch (27mm -GRC} empty conduits from panel board into accessible
ceiling space or space designated to be ceiling space in the future. Stub four 1-
inch (27mm-GRC) empty conduits into raised floor space or below slab not on
grade.

2516 Arrange conductors in gutters into groups and bundle and wrap with wire ties after
completing load balancing. :

26 WIRING DEVICES
2.6.1 INSTALLATION
26.1.1 Coordination with Other Trades:

2.6.1.11 Protect installed devices and their boxes. Do not place wall finish materials over
device boxes and do not cut holes for boxes with routers that are guided by riding
against outside of boxes,

2.6.1.1.2 Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the raceway
system, conductors, and cables,

2.6.1.1.3 Install device boxes in brick or block walls so that the cover plate does not cross
a joint unless the joint is troweled flush with the face of the wali,

2.8.1.1.4 Install wiring devices after all wall preparation, including painting, is complete.

26.1.2 Conductors:

2.6.1.2.1 Do not strip insulation from conductors until right befare they are spliced ar
terminated on devices.

2.6.1.2.2 Strip insulation evenly around the conductor using tools designed for the
purpose. Avoid scoring or nicking of solid wire or cutting strands from
stranded wire.

2.6.1.2.3 The length of free conductors at outlets for devices shall meet provisions of
PEC, without pigtails.

2.8.1.3 Device Installation:
2.6.1.3.1 Connect devices to branch circuits using pigtails that are not less than 152 mmein
length.

2.6.1.3.2 When there is a choice, use side wiring with binding-head screw terminals.
Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way
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arcund terminal screw.,
2.6.1.3.3 Use atorque screwdriver when a torque is recommended or reguired by
manufacturer.
2.6.1.3.4 When conductors iarger than 3.5mm? are instalied on 15-A or 20-A circuits,

splice 3.5mm? pigtails for device connections.
2.6.1.3.5 Tighten unused terminal screws on the device.

25.1.3.8 When mounting into metal baxas, remove the fibre or plastic washers used to
hold device- mounting screws in vokes, allowing metal-to-metal contact,

26.1.4 Receptacle Orientation:
2.8.1.4.4 Install ground pin of vertically mounted receptacles up, and on horizontally
mounted receptacles to the right.

26.1.5 Device Plates: Do not use oversized or exira-deep plates. Repair wall finishes and
remount cutlet boxes when standard device plates do not fit flush or do not cover
raugh wall opening,.

26.1.6 Arrangement of Devices: Unless otherwise indicated, mount flush, with long
dimension vertical and with grounding terminal of receptacles on top. Group
adjacent switches under single, muiti-gang wall plates.

27 ENCLOSED SWITCHES AND CIRCUIT BREAKERS

271 INSTALLATION

2711  Install individual wall-mounted switches and circuit breakers with tops at uniform
height unless gtherwise indicated.

2712 Mounting and anchoring requirements shall be as per manufacturer’s recommendation.

8 INTERIOR LIGHTING
2.8.1 INSTALLATION
2.81.1 Lighting fixtures:

28111 Setlevel, plumb, and sguare with ceilings and walls unless otherwise indicated.
281.4.2 Install lamps in each luminaire,

2.8.1.2 Lay-in Ceiling Lighting Fixtures Supports: Use grid as a support element.

2.8.1.21 Install ceiling support system rods or wires, independent of the ceiling
suspension devices, for each fixture. Locate not more than 150 mm from
lighting fixture corners.

2.8.1.22 Support Clips: Fasten ta lighting fixtures and to ceiling grid members at or
near each fixture corner with clips that are UL listed for the application.

28123 Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling
plans or center in acoustical panel, and support fixtures independently with at
least two 3/4-inch (20-mm)} metal channels spanning and secured to ceiling
tees.

28.1.24 Install at least one independent support rod or wire from structure to a tab on
lighting fixture. Wire or rod shall have breaking strength of the weight of
fixture at a safety factor of 3.
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2813

Suspended Lighting Fixture Support:

281231 Pendants and Rods: Where longer than 1200 mm, brace to limit swinging.
28132 Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
28.1.33 Continuous Rows: Use tubing or stem for wiring at one point and tubing

or rod for suspension far each unit length of fixture chassis, including one at
each end.

28134 Do not use grid as support for pendant luminaires. Connect support wires or

rods to building structure.

XXI. WATER PUMPING SYSTEM

A. Description
This item shall consist of furnishing and instalfation of water pumping system, inclusive of alt
pipings and pipe fitting connections, valves, controls, electrical wirings, tanks and all
aceessories ready for service in accordance with the approved Plans and Specifications.

B. Material Requirements

C. Water Pump
The type, size, capacity, lecation, guantity and power characteristics shall be as specified
ar as shown on the Plans.

D. Air Compressor
The air compressor shall be electric motor driven with sufficient capacity. The compressor
shall be V-beit driven and both motor and compressor shall have V-sheaves on their
flywheeis. The compressor and motor shall be mounted on a base made of structural steel
with anchor clips drilled to permit securing to a foundation.

E. Pipesand Fittings
All pipes and fittings shall be G.I. pipe schedule 40,
Ali pipings 100 mm and larger shall be welded or flanged while smaller sizes shall be
screwed.

F. Valves
A gate valve followed by a check valve shall be placed between discharge of pump and
tank to prevent back flow of water when pump stops.

G. Construction Requirements
Exposed pipings shall be provided with concrete saddle or steel clamps or hangers to
saecure them firmly to the building structures.
Pipe threads shall be lubricated by white lead, red lead, teflon or other approved
{ubrication before tightening.
Piping supports shall be placed at 3 m interval or lass.

H. Test

1.

Appropriate test shall be done to demonstrate that the system complies with
the reguirements of the Plans and Specifications.

Method of Measuremeant
The work under this item shall be measured either by set, length and piece actually
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olaced and instalied as indicated on the Plans. Equipment shall be measured by set, pipes
by length, valves and fittings by piece.

J. Basis of Payment

All work performed and measured and as provided for in this Bill of Quantities shali be
paid for at the Unit Bid or Contract Unit Price which payment shall constitute full compensation
including labor, materlals, tools and incidentals necessary to complete this ltem.

Payment shall be made under:

ftem

(8)
(b)
(c)
()

Prepared By:

il

ator

Checked By:

ENGR. RENE LENA

Officef In-Chargs, PMD

Noted:

—

P

ENGR.JE‘OFFEW ;

Manager, PEPD

BFPT (UF N4

[
o I'E, b =I
MACALALAD

;
ol

Description Unit of Measurement
Pump and Water Tank set

Air Compressor set

Pipe length

Valves and Fittings piece

ENGR. JOHN ARNIE PASTRANA
Mechanical Designer/Estimator

30 M. BUENAVENTURA 7
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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.]

27



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, is 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 : CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY CORON, PALAWAN
DURATION: 540 Calendar Days
Item No. ITEM OF WORK AMOUNT

A. GENERAL REQUIREMENTS
a.l Temporary Barracks
a.2 Health and Safety
a.3 Project Signboard
a4 Temporary Enclosure
ab Permits and Clearances
B. SEWAGE TREATMENT PLANT
C. GUARD HOUSE AND OFFICE
D. MAIN LIFT STATION
E. LIFT STATION 9
F. LIFT STATION 10
G. LIFT STATION 11
H. LIFT STATION 12
| MOBILIZATION AND DEMOBILIZATION
J. HAULING AND DELIVERY OF MATERIALS

AMOUNT IN WORDS

Name of Company Name & Signature of
Authorized Representative

Business Address Designation



BILL OF QUANTITIES

Project CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Location Coron, Palawan
ITEM
NO. DESCRIPTION UNIT qQTy. LUINIT COST AMOUNT
. GENERAL REQUIREMENTS
a. |Temporary Barracks lot 1.00
b. Health and Safety lot 1.00
c. Project Signboard set 2.00
d. |Temporary Enclosure Im 389.42
e. Permits and Clearances ls. 1.00
iL SEWAGE TREATMENT PLANT
a. |Disposal Works
a.1l [Disposal of Excavated Materials m? 12,351.70
b.  |Piling Works [Temporary Support for Excavation)
b.L |Structural Steel Sheet Piles, Furnished {ta be used for Mairl In.m 6,597.00
0.2 |Structural Steel Sheet Piles, Driven fn.m 6,597.00
c. Earthworks
€.l |Structure Excavation {Common Soil) m? 14,102.26
c.2  |Embankment {from Structure Excavation) m? 1,750.56
c.3 |Gravel Bedding m? 353.74
d. Reinforced Concrete Work
d.1 |Structural Concrete {Ready Mix, Class A, 5000 psi 28 days}| m® 2,202.01
d.2 _ |Lean Concrete (Ready Mix Class B, 28 days) m? 123.81
d.3  |Reinforcing Steel for One-Storey, Grade 40 kg 361,128.33
d.a Fon_works and Falseworks (for two to five-storey m2 3,551.51
huilding)
e. Finishing Works
e.l |Cement Plaster Finish m? 455173
e.2 |Manhole l.s 1.00
e.3 [Waterproofing m? 4,551.73
f. STP Access
f.1  [STP Access: Structural Concrete (Class A, 28 Days) m? 8.67
.2 |STP Access: Reinforcing Steel for One-Storey, Grade 40 kg 986.84
£3 STI.J ﬁccess: Formworks and Falseworks (for ene-storey m? 35.40
huilding)
f,4 STP Access: CHB # 6 (Non-Load Bearing incl. Reinforcing m? 45.41
Steel 150mm)
f.5 |STP Access: Cement Plaster Finish m? 90.51
f.6 |STP Access: 0.80mm Thk. Long Span Roof Sheet m? 26.04
£ STP Access: Fabricated Metal Roofing Accessory (Gutters) n.rm 420
f.8  {STP Access: Wall Angle (Roof) kg 72.33
f9 |STP Access: Steel C-Purlins kg 92.66
.10 |STP Access: Single Swing Steel Flush Door m? 1.79
f.11 [STP Access: Railings lot 1.00
f.12 |STP Access: Painting Works (Mascnry/Concrete) m? 131.97
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BILL OF QUANTITIES

Project CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Location Coron, Palawan
ITEM
NO. DESCRIPTION UNIT Qry. UNIT COST AMOUNT
8- |Electrical Works
8.1 [Electrical Works lot 1.00
h.  |Plumbing and Electromechanical Works
h.l [Plumbing Works and Electromechanical Works is, 1.00
i, GLARD HOUSE and OFFICE
a. Earthworks
a.l [Structure Excavation ({Common Soil Manual) m3 6.01
a.2  iEmbankment (from Structure Excavation, Manual) m? 3.37
a.3 jGravel Fili m? 2.82
b. iReinforced Concrete Work
bt Struc;ural Congcrete For Footing and Slab on Fili {Class A, 3 A.85
28 Days)
b2 Stlructural Concrete, Column and Suspended Slab, m? 6.33
Girder/Beam (Class A, 28 Days)
h.3 IReinforcing Steel for One-Storey, Grade 40 kg 1,118.52
b.4 jFormworks and Falseworks (for one-storey building) m? 63.30
c. Masonry Works
el CHB # 6 {Non-Load Bearing including Reinforcing Steel o 96.24
150mm)
c.2 iCement Plaster Finish md 166.57
d. [Doors and Windows
d.1l |Single Swing Steel Flush Door m? 5.15
d.2 |Doors (Accessories) ls 1.00
d.3 |Frames [Door lamb} set 3.00
d.4 iAluminum Awning Window m? 3.30
d.5 (windows (Accessories) ls 1.00
e. Finishing Works
ol Cefling {12mm Thk. Gypsum Board on G.1. Furring 2 21.00
Channels)
e.2 INon-Skid Floor Tiles m? 21.00
2.3 |Floor Topping m? 21.00
e.4 |Painting Works (Masonry/Concrete) m? 258.81
f. Electrical Works
f.1  |Electrical Works : Panelboard w/ Main & Sub-panels lot 1.00
f.1  |Electrical Works : Wires and Wiring Accessories lot 1.00
f.1  [Electrical Works : Conduit Boxes and Fittings lot 1.00
f.1  [Electrical Works : Lighting Fixtures and Accessories lot 1.00
8. Piumbing Works
f.1  |Plumbing Fixtures and Accessories set 1.00
f.1  |Plumbing Pipes & Fittings is, 1.00
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BILL OF QUANTITIES

Project CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Location Coron, Palawan
ITEM
NO. DESCRIPTION UNIT Qry. UNIT COST AMOUNT
V. [MAIN LIFT STATION
a. |Disposal Works
a.l |Disposal of Excavated Materials m?® 962.09
b. Piling Works (Temporary Support for Excavation)
h.1  jStructural Steel Sheet Piles, Driven tn.m 1,347.00
c. Earthworks
1 Piping Layout : Structure Excavation {Commagn Soil m? 2.992.08
Manual)
2 Pining Layout : Embankment (from Structure Excavation, o 2,952:63
Manual)
c.3 |Piping Layout : Gravel Bedding m? 272.00
¢4 {Piping Layout : Sand Bedding m? 281.52
.5 [Structure Excavation ({Commaon 5oil) m? 9562.09
.6  {Gravel Bedding m? 34,68
d. !Reinforced Concrete Work
d.1  |Structural Concrete {Ready Mix, Class A, 5000 psi 28 days){ m? 247.02
d.2 |Lean Concrete [Ready Mix Class B, 28 days) m? 11.99
d.3 [Reinforcing Steel for One-Storey, Grade 40 kg 30,928.46
da Fo_rm‘works and Falseworks (for two to five-storey - 661.93
building)
e, Finishing Works
e.l |Cement Plaster Finish m? 537.60
2.2 |Manhaole and Ladder l.s 1.00
e.3 |Waterproofing m? 400.03
f. Pigeon House
f.1  |Pigeon House: Structural Concrete (Class A, 28 Days) m? 2.19
f2 Pigecn House: Reinforcing Steel for One-Storey, Grade 40 kg 463.02
f3 Pig.eo‘n House: Formwaorks and Falseworks {for one-storey m? 14.95
building)
Pigeon House: CHB # & (Non-Load Bearing incl.
f4 Reinforcing Steel 150mm) m* 14.86
f.5 |Pigeon House: Cement Plaster Finish m?* 29,71
f.6__[Pigeon House: 0.80mm Thk, Long Span Roof Sheet m? 7.29
£7 Pigeon House: Fabricated Metal Roofing Accessory n.m 270
{Gutters)
f.8 [Pigeon House: Wall Angle (Roof) kg 28,58
f.9 (Pigeon House: Steel C-Purlins kg 45.33
.10 |Pigeon House: Single Swing Steel Flush Door m? 1.79
f.11 |Pigecn House: Painting Works (Masonry/Concrete} m? 35.65
8. _[Flectrical Works
8.1 |Electrical Works : Main Lift Station lot 1.00
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BILL OF QUANTITIES

Project CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Location Coron, Palawan
ITEM
NO DESCRIPTION UNIT arty. UNIT COST AMOUNT
h.  [Plumbing and Electromechanicat Works
h.l |Plumbing Works and Electromechanical Works fs. 100
V. LIET STATION 9
a. Dispasal Worlks
a.1l iDisposal of Excavated Materials m? 778.85
b. _ |Piling Worls (Temporary Support for Excavation)
b.1 [Structural Steei Sheet Piles, Driven In.m 1,276.00
. Earthworks
Piping Layout : Structure Excavation (C Soil
el ping Layou ucture Excavation (Common Soi o 2587.26
Manual)
Piping Lavout : Embankment (f Structure E tion,
e ping Lay a ent {from Structure Excavation m 2554.29
Manual)
¢.3  iPipIng Layout : Gravel Bedding m? 236.00
c.4 |Piping Lavout : Sand Bedding m? 244.26
c.5  jStructure Excavation {Common Soil) m? 778.85
c.6 iGravel Bedding m3 34.25
d. Reinforced Concrete Work
d.1  }Structural Concrete {Ready Mix, Class A, 5000 psi 28 days)| m? 251.84
d.2 |Lean Concrete (Ready Mix Class B, 28 days) m? 9.57
d.3  JReinforcing Steel for One-Storey, Grade 40 kg 26,353.05
da Form‘works and Falseworks (for two to five-staray m? 747 34
building)
=3 Finishing Works
e.l [Cement Plaster Finish m? 987.95
e.2 [Manhole l.s 1.00
e.3 |Waterproofing m? 477.75
f. Pigeon House
f.1  |Pigeon House: Structural Concrete {Class A, 28 Days) m? 2.19
£ Pigeon Mouse: Reinforcing Steel for One-Storey, Grade 40 kg 463.02
f3 .Pig‘eo'n House: Formworks and Falseworks (for one-storey m? 14.96
____ |buiiding)
fa Plg.eon r-!ouse: CHB # 6 (Non-Load Bearing incl. o2 14.86
Reinforcing Steel 150mm)
f.5 _|Pigeon House: Cement Plaster Finish m? 29.71
f.6  [Pigeon House: 0.80mm Thk. Long Span Roof Sheet m? 7.29
Pi H : Fabricated Metal Roofing Access
£7 igeon House: Fabricated Metal Roofing Accessory nm 270
(Gutters)
f.8 |Pigeon House: Wall Angie (Roof) kg 28.58
f.9 |Pigeon House: Steel C-Purlins kg 46,33
£.10 [Pigeon House: Single Swing Steel Flush Door m? 1.79
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BILL OF QUANTITIES

Project CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Location Coron, Palawan
ITEM
NO DESCRIPTION UNIT QTy. UNIT COST AMOUNT
£11 |Pigeon House: Painting Woarks {Masonry/Concrete} m? 35.65 |
B Electrical Works
g.1 |Electrical Works : Lift Station 8 lot 1.00
h. Plumbing and Electromechanical Waorks
h.l [Plumbing Works and Electromechanical Works Is. 1.00
Vi LIFT STATION 10
a. |Demolition and Disposal Works
a.1 |Removal of Existing Concrete Pavement (0.23m thk.} m? 1,707.21
a2 Disposal of Excavated Materials (incl.removed pavement} m? 1.117.09
h. _ iPiling Works (Temporary Support for Excavation)
b.1  |Structural Steel Sheet Piles, Furnished In.m 1,276.00
b.2 |Structural Steel Sheet Piles, Driven In.m 1,276.00
. Earthworks
1 Piping Layout : Structure Excavation {Common Soil m3 2 647.52
Manual}
2 Piping Layout : Embankment {from Structure Excavation, - 2616.58
Manual}
¢.3 |Piping Layout : Gravel Bedding m3 243.80
c.4__|Piping Layout : Sand Bedding m? 252.34
¢.5 |Structure Excavation {Common Soil) m? 775.65
c.6 |Gravel Bedding m? 27.33
d. |Reinforced Concrete Work
d.1 |Structural Concrete {Ready Mix, Class A, 5000 psi 28 days)| m3 251.33
d.2 |Lean Concrete (Ready Mix Class B, 28 days) m?® 9.48
d.3 |Reinforcing Steel for One-Storey, Grade 40 kg 25,918.16
a4 Fcfm-works and Falseworks (for twe to five-storey e 746.89
building)
e. Finishing Works
e.l |Cement Plaster Finish m? 983.11
e.2 Manhole I.s 1.00
e.3 |Waterproofing _ m? 475.45
f. Pigeon House
f1  |Pigeon House: Structural Concrete (Class A, 28 Days) m? 2.19
£2 Pigeon House: Reinforcing Steel for One-Storey, Grade 40 ke 263.02
£3 P:g-ecfn House: Formworks and Falseworks (for one-storey m2 14.96
building)
” Pugeon H.ouse: CHB # 6 (Non-Load Bearing incl. o 14.86
{Reinforcing Steel 150mmj
f.5 |Pigeon House: Cement Plaster Finish m? 29.71
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BILL OF QUANTITIES

Project CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Location Coron, Palawan
ITEM
NO. DESCRIPTION UNIT QrFy. UNIT COST AMOUNT
f.6  |Pigeon House: 0.80mm Thk. Long Span Roof Sheet m? 7.29
Pigeon House: Fabricated Metal Roofing Accessory
7 in.m 2.70
{Gutters)
8 |Pigeon House: Wall Angle {Roof) kg 28.58
f9o Pigeon House: Steel C-Purlins kg 46.33
f.10 |Pigeon House: Single Swing Steel Flush Door m? 1.79
f11 |Pigeon House: Painting Works {Masonry/Concrete) m? 35.65
E. Electrical Works
g.1 |Electrical Works : Lift Station 10 fot 1.00
h. Plumbing and Electromechanical Works
h.1 |Plumbing Works and Electromechanical Works fs. 1,00
Vil. |LFTSTATION 11
a. Demalition and Disposal Works
a.1l [Removal of Existing Concrete Pavement (0.23m thk.) m? 1,838.51
2.2 Disposal of Excavated Materials (incl.ramoved pavement) 3 1143.35
b.  |Piling Works (Temporary Support for Excavation)
b.1 iStructural Steel Sheet Piles, Furnished In.m 1,276.00
b.2  iStructural 5teel Sheet Piles, Driven in.m 1,276.00
c. Earthworks
A Piping Layout : Structure Excavation {Commaon Soil m3 2868.84
Manual)
2 Piping Layout : Embankment (from Structure Excavation, m? 2,835.00
Manual)
¢.3 |Piping Layout : Gravel Bedding m? 264.00
c.4 [Piping Layout : Sand Bedding m2 273.24
c.5 |Structure Excavation (Common Soil) m? 775.65
c.6 |Grave! Bedding m? 27.33
d. |Reinforced Concrete Work
d.1  |Structural Concrete {Ready Mix, Class A, 5000 psi 28 days)| m? 251.33
d.2 ilLean Concrete (Ready Mix Class B, 28 days) m?3 9.48
d.3  |Reinforcing Steel for One-Storey, Grade 40 kg 25,918.16
d.a Fcrm.works and Falseworks {for two to five-storey m? 246.89
building)
e. _ |Finishing Works
e.l [Cement Plaster Finish m2 983.11
e.2 |Manhole l.s 1.00
e.3 |Waterproofing m? 47545
f. Pigeon House '
f.1  IPigeon House: Structural Concrete (Class A, 28 Days) m? 2.19
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BILL OF QUANTITIES

Project CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Location Coron, Palawan
ITEM
NO DESCRIPTION UNIT Qry, UNIT COST AMOUNT
Pigeon Hause: Reinforcing Steel for One-Storey, Grade 40 |
f2 |'® cing v, Brace ke 463.02
i3 Pag.eo.n House: Formworks and Falseworks {for one-storey . 14.96
building)
Pigeon House: CHB # 6 {Non-Load Bearing incl. 5
f.4 Reinforcing Stee!l 150mm) m 14.86
f.5 |Pigeon House: Cement Plaster Finish m? 29,71
f.6 |Pigeon House: 0.80mm Thk. Long Span Roof Sheet m? 7.29
£ 7 Pigeon House: Fabricated Metal Roofing Accessory n.m 270
(Gutters)
{.8 |Pigeon House; Wall Angle (Roof) kg 28.58
1.9 |Pigeon House: Steel C-Purlins kg 46.33
.10 |Pigeon House: Single Swing Stee! Flush Door m? 1.79
f.11 [Pigeon House: Painting Warks {Masonry/Concrete) m? 35.65
B- Electrical Works
g1 |Electrical Works : Lift Station 11 Jot 1.00
h. _ |Plumbing and Electromechanical Works
h.l  |Plumbing Works and Electromechanical Works Is. 1.00
ViIl.  [LIFT STATION 12
a. |Demolition and Disposal Works
a.l |Removal of Existing Concrete Pavement (0.23m thk.) m? 1,474.51
a2 Disposal of Excavated Materials {incl.removed pavement} - 1,070.55
b. |Piling Works {Temporary Support for Excavation)
b.1 !Structural Steel Sheet Piles, Furnished Inm 1,276.00
b.2 |Structural Steel Sheet Piles, Driven ln.m 1,276.00
C. Earthworks
iping L t:5t i i
e1 Piping Layout : Structure Excavation {Common 50il - 3.179.09
Manual)
2 Piping Layout : Embankment (from Structure Excavation, m? 3,137.39
Manual)
c.3  |Piping Layout : Gravel Bedding m? 289.00
c.4 |Piping Layout : Sand Bedding m? 299.12
c.5 |Structure Excavation {Common Soil) m? 775.65
¢.6 |Gravel Bedding m* 27.33
d. |Reinforced Concrete Work
d.l |Structurai Concrete (Ready Mix, Class A, 28 days} m? 251.33
d¢.2 |Lean Concrete {Ready Mix Class B, 28 days) m? 9.48
d.3 |Reinforcing Steel for One-Storey, Grade 40 ks 25,918.16
ad Fon_‘mworks and Falseworks {for two to five-storey 2 246,80
building)
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BILL OF QUANTITIES

Project CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Location Coron, Palawan
{TEM
NO DESCRIPTION UNIT QTy. UNIT COST AMOUNT
e. |Finishing Works
e.1 [Cement Plaster Finish m? 983.11
e.2 [Manhole l.s 1.00
2.3 |Waterproofing m? 475.45
f. Pigean House
f.1  [Pigeon House: Structural Concrete (Class A, 28 Days) m? 2,18
£ Pigeon House: Reinforcing Steel for One-Storey, Grade 40 kg 463.02
Pigeon House: Formwoarks and Falsewoer -
£3 g ‘ a alseworks (for one-storey m? 14.96
building)
Pigeon House: CHB # 6 (Non-Load Bearing incl.
f.4 ’ . m* 14.86
Reinforcing Steel 150mm)
f.5 IPigeon House: Cement Plaster Finish m? 28.71
f.6 |Pigeon House: 0.80mm Thk. Long Span Roof Sheet m? 7.29
Pigeon House: Fabricated Metal Roofing Accessory
£.7 [n.m 2.70
{Gutters)
f.8 |Pigeon House: Wall Angle {Roof} kg 28.58
f.9 |Pigeon House: Steei C-Purlins kg 416.33
f.10 |Pigeon House: Single Swing Steel Flush Door m? 1.79
f.11 |Pigeon House: Painting Works (Masonry/Concrete) m? 35.65
g. Electrical Works
g.1 |Electrical Works : Lift Station 12 lot 1.00
h. Plumbing and Electromechanical Works
h.l  JPlumbing Works and Electromechanical Works Is. 1.00
X, MOBILIZATION AND DEMOBILIZATION
a. [Mobilization and Demaobhilization Is 1.00
a. |Freight/Delivery of Materials s 1.00
In Words: Pesos
GRAND TOTAL -
In Figures: Php
Submitted By
Name af the Representative of the Bidder Name of the Bidder

Position
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Section I X. 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

TECHNICAL COMPONENT ENVELOPE

Class “A” Documents

Legal Documents

(]

(]

O

O

(a)

Valid PhilGEPS Registration Certificate (Platinum Membership) (all pages);
and

(b) 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

(]

OO

(f)

(@)

(h)

(i)

)

(k)

Statement of the prospective bidder of all its ongoing government and private
contracts, including contracts awarded but not yet started must have
supporting documents, 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 must have supporting documents, 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 (1) 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

O (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

O (p) Theprospective 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

O (q) The prospective bidder’s computation of Net Financial Contracting Capacity
(NFCC).

Class “B” Documents
()  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.

Il. FINANCIAL COMPONENT ENVELOPE
O (s) Original of duly signed and accomplished Financial Bid Form; and
O (1) Soft Copy of Financial Proposal in the form of Flash Drive (USB) must be
included inside the Original Financial Envelope

Other documentary requirements under RA No. 9184
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O (u) Original of duly signed Bid Prices in the Bill of Quantities; and

O (v) 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

O (w) Cash Flow by Quarter.
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Project :
Location:
Duration:

Prepared by:

PEPD.CGF.06

Republic of tha Phillppines

Tourism infrastructurse & Enlerprise Zone Authority

MANPOWER & EQUIPMENT

CONSTRUCTION OF SEWAGE SYSTEM TREATMENT FACILITY
Coron, Palawan

540 CD

Minimum Required Manpower

Quantity

T Am e oA p o

Project Manager
Project Engineer
Materials Engineer
Project Foreman
teadman

Skilled Worker
Helper/Laborer
Safety Officer
Nurse

Certified First Aider

Minimum Required Equipment

Cuantity

I - RT PR 06 BED oW

G

Basic Construction Tools

One Bagger Mixer

Plate Compactor (Shp)

Bar Cutter

Bar Bender

Welding Machineg

Cut Off Machine

Dump Truck (10 cu.m.)

Backhoe (0.80 cu.m.}

Truck Mounted Crane (41-45 mt)
Diesel Hammer {K25 or equivalent)
Drop Hammer

Backhoe (Crawler Mounted, 0.80 m"3, 50 HP)

Concrete Vibrator {Flexible Shaft Type 2" Head
¢ with 5 Amperes Gasolene

1
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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



10.

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
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FORMAT FOR 360 (D

Use you letter Head
Project ID. No:
Project :
Location:
Duration ;: Calendar Days
CASH FLOW BY QUARTER
TOTAL 1st Quarter 2nd Quarter 3 rd Quarter 4th Quarter

PARTICULAR

ACCOMPLISHMENT, IN %

CASH FLOW, IN Php

CUMULATIVE ACCOMPLISHMENT, IN %

CUMULATIVE CASH FLOW, IN Php

Prepared By:




Republic of the Philippines

nment Prc




