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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 1B 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

VARIOUS FACILITIES FOR CORREGIDOR ISLAND CORREGIDOR ISLAND, CAVITE CITY,
CAVITE

Project Identification/Invitation to Bid No. 25-07-0001

1. The Tourism Infrastructure and Enterprise Zone Authority, through the Approved
Corporate Budget, intends to apply the sum of TWENTY ONE MILLION NINE
HUNDRED NINETY SEVEN THOUSAND FIVE HUNDRED THIRTY FIVE PESOS
AND TWENTY SIX CENTAVOS ONLY. (P 21,997,535.26) being the Approved Budget
for the Contract (ABC), as payment contract for the VARIOUS FACILITIES FOR
CORREGIDOR ISLAND CORREGIDOR ISLAND, CAVITE CITY, CAVITE bids received in
excess of the ABC shall be automatically rejected at Bid Opening.

2. The Tourism Infrastructure and Enterprise Zone Authority now invites bids for the above
procurement project. Completion of the works is required within One Hundred Eighty
(180) 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 - 2 -
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
July 11, 2025 to August 03, 2025 at 8:00 am to 5:00 pm, except Fridays,
Saturdays, Sundays and Holidays and on August 04, 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 Twenty-Five Thousand Pesos Only (PhP 25,000.00).

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

7. The Tourism Infrastructure and Enterprise Zone Authority will hold face to face Pre-Bid
Conference on July 21, 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 August 04, 2025 @ 9: 30 AM. 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 August 04, 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 CR
hairperson, 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 VARIOUS FACILITIES FOR CORREGIDOR ISLAND CORREGIDOR ISLAND, CAVITE CITY,
CAVITE with Project Identification Number [Invitation to Bid no.25-07-0001

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

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

2. Funding Information

2.1.  The GOP through the source of funding as indicated below for [2025] in the
amount of TWENTY ONE MILLION NINE HUNDRED NINETY SEVEN
THOUSAND FIVE HUNDRED THIRTY FIVE PESOS AND TWENTY SIX
CENTAVOS ONLY. (P 21,997,535.26) 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 July 21,2025 @ 10:00
AM.. at its physical address at 7t Floor TIEZA Legal Conference Room Double
Dragon Plaza Pasay City as indicated in paragraph 6 of the IB.

Clarification and Amendment of Bidding Documents

Prospective bidders may request for clarification on and/or interpretation of any part of
the Bidding Documents. Such requests must be in writing and received by the
Procuring Entity, either at its given address or through electronic mail indicated in the
IB, at least ten (10) calendar days before the deadline set for the submission and receipt
of Bids.
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10.

11.

12.

Documents Comprising the Bid: Eligibility and Technical
Components

10.1.

10.2.

10.3.

10.4.

10.5.

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

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

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

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

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

Documents Comprising the Bid: Financial Component

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

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

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

Alternative Bids

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

14.

15.

16.

17.

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

Bid Prices

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

Bid and Payment Currencies

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

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

a. Philippine Pesos.

Bid Security

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

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

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

Sealing and Marking of Bids

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

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

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

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

Deadline for Submission of Bids

13



18.

19.

20.

21.

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

Opening and Preliminary Examination of Bids

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

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

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

Detailed Evaluation and Comparison of Bids

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

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

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

Post Qualification

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

Signing of the Contract

The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184 shall
form part of the Contract. Additional Contract documents are indicated in the BDS.
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Section 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
Building — Small B

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.
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Scope of Contract

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

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

Sectional Completion of Works

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

Possession of Site

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

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

The Contractor’s Obligations

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

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

Performance Security
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10.

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

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

Site Investigation Reports

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

Warranty

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

7.2.  The warranty against Structural Defects/Failures, except that occasioned-on
force majeure, shall cover the period from the date of issuance of the Certificate
of Final Acceptance by the Procuring Entity. Specific duration of the warranty
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 One Hundred Eighty (180) 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 V1. 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
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a substantially equal or higher quality than the standards and codes specified will be accepted
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
Tourdsm Infrastructure & Enterprise Zone Authority

PROJECT SPEQIFICATIONS

L. GENERAL CONDITIONS
The work to be undertaken shall include the furnishing of fabor, materizls, tools and
equipment for the followlng:

Project : Varlous Facilities for Comregidor Island
Location  : Cerregidor lsland, Cavite ity Cavite

A. Scope of Work

The construction work must be executed strictly in accordance with the plans and
specifications. The following princioal items of work shali include but nat timited to the
followlng:

1. General Requirements
2. Earthworks

3. Concrete Works

4. Roofing Works

5. Masonry Works

6. Doors and Windows

7. Finishing Works

8. Painting Works

9. Plumbing Warlks

10. Electrical Works

The construction procedures shall he dong in accordance with the DPWH Standard
Specifications,-and In full compliance with the approved plans and specifications.

All items not specifically mentfonad in the specificatlons or noted on the plans but which are
cbviously necessary for the completion of the wark shali be cluded,

I FIELD OFFICE FOR THE ENGINEER

The Contractor shall construct field offices, laboratories ang living quarters, including all the
necessary air canditioning, electricity, water, and drainage and security services for the use of the
Englneer and his staff for 24 h a day or provite the same on 2 rental basis until end of Contract, All
offices, laboratories and living quarters shall be ready for occupancy and use by the Enginger
immedrately for rental basls: or if to be censtrycted within 3 months upon the commencement of
the Works. Their location and flnal plan shall require the approval of the Engineer prior to the start
of construction, It is the Intent of this Specification 1o locate the field dffices, faboratories and living
quarters In Government owned lots so that the use by the Government of these facilitles can be
maximized even after the completion of the praject, In the selection of construction site of the
Engineer's Building/s and Recreational Facilities, first priority shall be on DPWH property lots, second
Is publle schooi lots, third Is pubfic health lots, fourth is Local Government Unit (LGY) lots, and then
other government property lots. The proximity, access road and cost of development of the
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(MOA) between the toncerned parifes. The Implementing Office shall be altowed to use the other
government lofs for the construction of the field offices, laborstories and living quarters free of
charge unkil the completion of the project and shall be turned over without cast, effective after
completion or acceptince of the prafect from the Contractor. The transferfturnover shall be
supported by applicable document and shall be a requirement to support the issuance of project
Completion Certificate of the Contractor If no Govermment lot Is available, and these structures are

to be erected on private property, i is the responsibility of the Contractor to make the nacassary

Job site, whera hecessary and shall conform to the best standard for the ferquired types. On
completion of the Contract, the facilitles provided by the Contractor including utilities shali revert to
the Gavernmant including office equipment, apparatus, pisces of furniture, laboratory Biuigment,
ete. unless otherwise specified In the Contract dacuments. The Contractor shall be responsible for
raising the graund (If naecessary), grading and dralnage in the vitinity 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 shail construct a parking area for the compound near-tha buildings
and & satisfactory access road 1o the parking areas. The whale area of the Engineer’s compound shal|
be fenced with barbed wire {or equivalent} with necessary gates.as directed by the Engineer.

1. OCCUPATIONAL SAFETY AND HEALTH

A. Description
This tem covers the implementation of construction safety in all stages of broject
procurement {design, estimate, construction and maintena ncej, requirements,
provisions, and Instructions for the guidance of the Englneer,

B. Construction Safety and Health Program (CSHP)
Every construction preject shall have a syitable snd 2pproved Construction Safety
and Heaith Program (CSHP) as required in all profects regardless of amount,
funding source and mode of implementation which shall camply with the
minlmum safety and health requiraments as specifled In the Occupational Safety
and Health Standards.

The required CSHE chal] include but not limited to the foliowing:

1. Composlition of the Safety and Heslth personnel responsible for the proper
implementation of CSHP.

2. Specific safety policies which shatl be undertaken in the construction site,
chuding frequency of and persons responsible for conducting toclbox and gang
meeatings.

3. Penalties and sanctions for viclations of the CSHP.

4. Frequency, content and persons responsibla for orienting, instructing ang
training il workers at the site with regard to the CSHP which they oparate,
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5. The manner of disposing waste arising from the constrietion,

€. Construction Safety and Health Personnel
At the start of the project, the Contractor shalf estabfish construction safety and
health committee composad of the following personnel:

1. Project Manager/Project Engineer

The Contractor myst provide for a full time Project Manager/Project Engineer,
who s tasked to ohserve, monitor and supervise if the enforcement of CSHP was
being followed strictly and correctly,

2. General Safety Engineer/Officer

The General Contracior {under which are a number of subcontractars) must
provide for a full time Officer, who shall be assfgned as the CSHP to oversee andt
enforce full time the averafl management of the CSHP. Furthermors, deployment
of part-time or full-thme safety man depending on the number of workers shall pe
complied in accordance with Rule 1033 of the Oecupational Safety and Health
Standards (OSHS) and applicable provisions under 26 Section 7.0, Safety
Fersonnet of Department of Labor and Employment (DOLE) Departrent Order
{D.0.) 13 Series of 1998, .

3. Health Personnal

The Contractor’s health persannel may be full time or part time certified first-
aider, registered nurse, physician and dentist degending on the total number of
workers conforms to Section 8.0, Emergency Occupational Health Personnel and
Facilitles or BOLE D.0. 13, Serfes of 1948,

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

D. Supervisian, Control and Monitoring
Gverall supervision, control and monitoring of the implementation of CSHP for
projects undertaken by administration/contracts shall be under the Implementing
Office.

E. Construction Safety and Heafth Training
The Construction safety and Health Seminae (COSH} shalt be a 40 h tralning course
as prescribed by the DOLE-Bureay of Working Conditions { BWC], All safety
personnel involved in. 4 construction project shall be requirad to complete such
basic tralning course. The Contractor shall provide continuing canstruction safety
and health training to all technical personnel under his organization, Continuing
training shall be  minimum of 16 h per year for every full-time safety persannel.

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
monthly summary of alt safety and health commitiee 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
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dangerous occurrence or major accident resulting In death or permanent total
disability, the concerned emplover shall initially notify the DOLE Regional Office
within 24 h from occurrence, After the conduct of investigation by the concerned
construction safety and health gfficer, the employer shall report all permanent
totai disabilides to DOLE Regiohal Office on or before the 20th of the month
foliowing the date of cecurrence of accident usg the DOLE Erployer’s Work
Accident lliness Report.

G. Personal Protective Equipment {PPE) and Devices

The Contractor shall furnish his workers with pratective equipment for eyes, face,
hands and feet, lifeline, safety. belt/harness, protective shields and 27 barriers
whenever necessary by reason of the harardous work process or environment,
chemical or radislogical or other mechanical irritants of hazards capable of
causing Injury ar 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
tonducted and/or standeérds set by the Oucupational Safety and Healfth Certer
(OSHC). For General Construction Wark, the required basic PPEs-for all workers
shall be safety helmet, safety gioves and safety shoes, Specialty PPEs shall ke
provided to workers in addition to or in liewu 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 persgns who
are either autherized or allowed 16 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, temgorary or permanent floor
platform, scaffold or where they are exposed to the possibility of falis hazardous
to life or fimb, must be provided with safety harnesses and iife 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 exlsting in the
worksite. Signages shail be posted in prominent positions at strategic focation and
as far as practicable, be in the lenguage understandabie to most of the workers
employed. For read projects, it shall be in accordance with the DPWH Road Works
Safety Manuai.

L Facilities
The Contractor shall provide the following welfare facliities in order to ensure
hurnane weorking conditions:

1. Adequate supply of safe drinking water,

2. Adequrate sanitary and washing facilities.

3. Suitable living accommodation for werkers and as may be applicable for their
famiiies.

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

The services of a full tima registerad nurse, a full time physician, 2 dentist and an
infirmary or emergency hospital with ore (1) bed capacity when the number of
employees exceed 300. In addtion, there should be one (1) bred capacity for every
100 employzes In excess of three hundred {300},
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l.  Costing
The cost for the implementation of construction safety and health shall be
integrated to the overall project cost under the prescilbed pay item. In
conslderation of the cast invoived of providing the necessary safety equipment
and manpower for an effective implementation of safety in the workplace, the
following shall be used as a guide:

1. Personal Protective Equipment (PPE) The PPEs shail be provided by the
Contractor, and s cast shall be duly quantified and made part of the overall cost
of tem B.7, Decupationz| Safety and Heaith. The use of PPEs shzll 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 shall be in accordance with the
Occupationa) Heaith Services of QOSHS,

3. Signages and Barricades The quantiities 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 ang barricades not included in
specific pay item of work but necessary for promoting safety in and around the
construction site, the quantities and cost shat be & separate pay item and
Included in the overall cost of item B.7, Occupatlonat Safety and Health,

4. Facilities Facilities such as portahle toilets, waste disposal, sanitary and washing
facilities, convenient dwellings and office, adequate lighting, and other facilltles
refated to construction safety and health shalf be In accordanes with OSHS and
previously approved guldetines of the Department and shall be quantified and the
cost thereof be made a separate pay ttem under “Facliities for the Engineers" ang
"Othar General Requirements” as required In the DPWH Standard Specifications.
5. Salaries Labos cost for the medica) and safety personnel actually assigned In the
field shall b included mn the overall cost of item B.7, Oceupational Safety and
Health. Manpower cost shall be established based on the cost of labor in the area,
Duration of employment shalt he based on project duration of the particular
Rroject. 29

€. Safety and Health Tralning Cost associated for the provision of basic and
continuing construction safety and health trainirig to all safety and technical
personnel shall be made part of the indirect/overhead cost of the project,

K Safaty on Construction dwing Heavy Equipment Qperation
In relation to heavy equipment operation in all construction sites, the foliowing
are required In the different phases of the project,

1. Pre-Construction
The Contractor must ensure that appropriste certification is obtained from DOLE duly
accredited organizations for the fallowing;

3. All heavy equipment bperators assigned at the project site must be tested and

certified in accordance with g standard trade test prescribed by Technical Education ang
Skills Developmaent Authority (TESDA) in coordination with fts accredited organization.
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b. All heavy equipment must be tested and certified in accordance with the
standards prepared by DOLE or its recognized organization priof to commissioning of said
equipmient.

2. During Construction
The Contractor must ensure that the follewinig.conditions are met or complied with:

a. For mabilization or transport of heavy equipment, Ipad restrictions, height and
width clearances as imposed by Department for alf roads and bridges to be utflized during
transport. Moreover, only duly certified aperators are aflowed to load and unfoad heavy
equipment to low-bed trailer.

b. During erection and set-up of haavy erjuipment, existing hazards must be avoided.
Standard checklist of steps and procedures must be observed. List of fiecessary equipment,
tools and materials must he availzble and properky utitized.

<. In the interest of accident prevention, duly certified mechanics and operators shalf
conduct daily routine inspection of all heavy equipment deployed at the site In accordance
with stendards set by TESDA in coordination with the Association of Construction Equipment
Lessors (ASCEL, Inc.). During routine inspection afl equipment which do not comply with the
minimum safety standards for equipment certification shall be immediately removed from
the work site far restoration or repair until they meet said standards or requirements. The
Contractor and the equipment owner shall maintain a separate loghook for data on
maihtenance, repair, tests and [nspections for each heavy 30 equipment. Such loghook shali
be used 25 a necessary reference during the canduct of squipment inspection.

3. Post Dperation-and Past Construction

The procadures for dismantling and demobilization of heavy equipment shall follow the
same tequirements as listed under provisions of mobilization or transport of heavy
equipment and erection and set-up of heavy equipment.

L. Violations and Penalties
The Contractor if found violating safety rules and regulations shall be meted
sanctions depending on the gravity of offense. The amotint carresponding to non-
compliance shall be dedurted frorm the Contractar's hiliing.

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

N. Basis of Fayment
The accepted guantities, measured as prescribed in Section B.7.13, Method of
Measurement shall be paid for at the Contract Unit Price or for the pay item listed
helow that is included in the Bilf of Quantiies, Such payment shall be full
compensation for furnishing, malntaining and ensuting against loss of the
equipment/tools,

Payment shall be made under;

Pay ' Unit of
o Itemm Pescription Measurement
i Number
| 87 ] cocupational Sstety and Heattn Lump Sum
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IV. PROJECT BILEBOARD / SIGNBOARD
A. General Reguirements
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,

The signs are prescribed separately by the Department of Public Warks 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 billbcard design layout, dimension and letter sizes on  white
background, shall be depicted on a standard bilibaard measuring 1,220 mm x
2,440 mm using 12,50 mm thick mariag plywood or tarpaulin of the same size
posted on 5 mm marine plywood. For each building project, the billbozrd shalf
be installed in front of the preject site. For each road/bridge/flond control
project, two billboards shall be instaled, one {1) at the beginning and one (1) at
the end of ths project,

For road profects with & length of 10 km or mare, additfonai billboard shall alsa
be instailled at every five {5} km interval, Name{s) and/or picture(s} of any
personages should not appear In the biliboard,

No other biflboards shall ha allowed to he installed 100 m before and 100 m
after all DPWH projects and in-between the project fimits or within the road
right-of-way. DPWH contractors shall not be ailowed to place names of
politicians or carry political billboard on their equipment,

The Contractor shall alse instait one {1) Billooard z¢ per COA Circular Ns. 2013-
004, Information and Publicity on Programs/Projects/Actlvities of Government
Agencias,

Upon completion of the work, all signs installed shajl be removed from the site.

B. Method of Measurement
All expenses incurred in the furnrsh'ing/installatr‘on/i]lumination of the signs shall
be paid for each biliboard instaited,

C. Basis of Payment
The accepted quantities, measured as provided in Section 8.5.2, Method of
Measurement shall be paid for at tha Contract Unit Price of the Pay Mem listed
below that is included In the Bil of Quantities. The unit price shall caver full
compensation for ail ralated services necessary to complete the Item,

Payrnant shall be made under:
¥ { ¥

Pay Item . Unit of :
Number Description Measurement
|85 | eroject Bitboard / Signboard Each |
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V. TEMPORARY FENCE (TEMPORARY ENCLOSURE)
A. Description
This work shal consist of furnishing, erecting, moving and removing chain link
fencing and metal gates of the size and type shown an top of the temporary
cencrete barriers; and in sidewalk and roadway areas at the locations, as shown
on the Plans or a5 directed by the Engineer.

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

=

Chain Link Fence Fabric

Chain link fence fabric shall ba fabricated from ten (10} paupe-galvanized
wire conforming te AASHTO M 181, Chain Link Fence, and shall be of the
type shown on the Plans. Before ordering the chain link fence fatiric, the
Contractor shall submit-a sample of the material to the Engineer for
testing and for approval,

€. Concrete Post
Concrete posts shalf be made of Class A concrete in accordance with Item
808, Structural Concrete. The posts shall he cast to a tapered section as
shown on the Plans and shail have a smooth surface finish.
¢o. Stes! Post
Steal posts shalf be of the sectlons and length as specified ar as shown on
the Plans. The pasts shall be copper bearing steel and shall conform to
the requirements of ASTM A702, Standard Specification for Steal Fence
Post, Hot Wrought, for the grade specified.

&. Steel Reinforcement
Steel reinforcement for concrete posts shall be deformed steel bars
conforming to the provisions of Item 302, Reinforcing Steel,

f. Hardware
Nuts, bolts, washers and cther associated hardware shali be galvanized
aofter fabrication as specified in ASTM A153M, Standard Specification for
Zing Coating {Hot-Dip) on Iron and Steel Hardware.

C. Construction Requirements
The Contractor shall perform such clearing and grubbing as may he necessary to
construct the ferice to the required grade and alignmment, The Contracter shall
instali fence posts on the concrete harrier in 38 mm dlameter, 300 mm deep
drilled or formed holes near gach end af each section of the barrler. In addition, if
the concrete barrier is furkished in lengths exceeding 3 m, it will be necessary far
the Centractor to provide an additional hole at the center of the section to permit
the instzllation of an Intermedlate post. Line posts, corner and end posts on
grade, and gate posts shall be Installed In accordance with the Plans. Heights of
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the posts and fencing shall conform to the dimensions shown on the Plans. At
lacations where breaks In a run of fenclng 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 reguire that
the posts, braces, or anchors be embedded i concrete, the Contractor shall
install tamparary guys or braces, as may be required to hoid the posts in proper
position untll such time as the conerete has set sufficfently to hold the posts,
Unless otherwise permitted, no materials shal bBe Installed on posts or strain
placed on guys or bracing set in concrete until seven days elapsad from the time
of placing the concrete. Al posts shall be set vertlcally and to the required grade
and alignment, Cutting off the taps of the wosts will be allowed only with the
approval of the Engineer and under conditions specified by the Enginear. The
fence fapric of the size and Wpe required shall be firmly attached to the posts and
braces in the manner indicatad, All fence fabric shall be stretched taut and
installed to the required elsvations. The fence shalf generally follow the contour
of the ground, with the battom of fence fabric not fess than 50 mm nor mare than
150 ram from the ground surface. Grading shall be performed where necessary to
provide a neat appesrance. Line posts shall be spaced equidistantly in the fence
line at the spacing shown on the Plans or as directed by the Engineer, The end,
corner, and intermediate posts shall be placed at the loeations indicated on the
Plans or where directed by the Engineer, and shall be braced as shown on the
Pfans. When chaln-link fence is on a fong curve, intermediate posts shail be evenly
spaced sc that the strain of the fence will not bend the line posts. All end, carner,
and intermediate posts shaill be sat plumb in concrete bases of the depth and
diameter shown on the Pians. The Cantractor shali have the option of setting the
fine posts in concrete bases or using methods of driving and anchoring specified
by the fence manufactyrer and approved by the Engineer.

a. Chain Link Fencing with Top Rall
Posts shall be set so they are equidistant with & maximum of three {3
meters on center,

All top rails shall pass through the base of the post caps and shall form a
continucus brace from end to end of each stretch of fence. Tap rail
lengths shall be joined with slesve couplings with expansion sleeves
provided at 30 m intervale, Top rails shall be securely fastened to end
posts by means of approved rall end connectors, Horlzontal braces shall
be provided at ail intermediate posts, midway between the top rall and
ground as shawn on the Plans.

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

Fence fabric shall be installed agproximately 50 mm above the ground
level and securely fastened along the bottom and to all braces, top ralls,
fine and pull posts, at the Intervals indicated on the Plans, The fabric shail
be secured 1o all end, corner, and gate posts with stretcher bars fastened
to the posts, with stretcher bands spaced at a maximum of 355 mm and
in @ reanner permisting adjusiment of the fabric tension.

PEPD.QF.04 Page 9 of 122



If the Contractor selects the option of using pleces, rol-formed sections,
the fente fabric shall be integrally woven into the fabric loons-on the end,
corner, puil and gate posts. The fabric shall be attached to the end, carner
and tine posts as shown an the Plans.

b. Chain Uink with Top Tension Wire
The construction details specified in Chain-Link Fencing with top Ral! shall
apply with the following modifications:

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

ll. All posts shall be spaced equidistant in the fence line on a
maximum of 2.44 m on center, except thata 3 m spacing will he
permitted on edncrete barriers.

fil. Additional pull posts shall be placed at iocations indicated on the
Plans. Brace assemblies shall be installed at each intermediate
past 2s indicated on the Pians or Standard Sheets.

. Vinyl Coated Chain-link fFencing on Plastic Costed Frame

The construction details specified on Chain-Linik Fencing with Top Raif or
Chainlink Fencing with Top Tension Wire shall a pply with the following
addition: If any of the resin-clad material specified under item that has
the pretective resin coating Is damaged that impairs its effectiveness 1o
prevent corrasion of 58 the base matetial, the Cantractor shall repair such
parts by applying one coat of an approved compound of color to match
the original materlal.

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, ferce gates shall become the praperty of the
Contracter and shall be removed from the project site,

D. Method Of Measurement
This werk under this Item shall be measured by ump sum of temporary fence
installed as measured along the tep of the fencing, including gates, center to
center of end posts erected in place and accepted.

V1. STRUCTURE EXCAVATION
A, Description
This Item shalk consist of the necessary excavation for foundation of buildings,
culverts, underdrains, and ather structures not otharwise provided for in the
Specificatlons. Except as otherwise provided for pipe culverts, the backfilling of
completed siructures and the dispesal of all excavated surplus materials, shall be
in accordance with the Plans and this Specification.

This ltern shail Include necessary diversien of live streams, dewatering, pumping,
draining, sheeting, bracing, and the necessary construction of cribs and
cefferdams, and furnishing the materials therefore, and the subseguent removal
of cribs and cofferdams and the placing of ail recessary backfill.
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i shall also include the furnishing and placing of approved foundation filf matetial
to replace unsuttable material encountered below the foundstion elevation of
structures,

Mo aliowance shall be made for classification of different types of material
encountered,

E. Construction Requirements
. Clearing and Grubhbing
Prior to starting excavation operations in any area, all necessary clearing
and grubbing tn that area shall have been performed In accordance with
ftem 80O, Clearing and Grubbing,

b. Excavatian
i. General, All Structures
The Contractor shall notify the Engiheer sufficiently in advance at
the beginning of any excavation so that cross-sectional elevations
and measurements may be taken on the undisturbed ground, The
matural ground adjacent to the structure shall not be disturbed
without permission of the Engineer.

Trenches or foundatlon pits for structuras 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
§ize 1o permit the placing of structures or structure footings of
the fuit 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 order, In writing, such
changes in dimensions or elevations of footings as may he
deemed necessary, to secure a satisfactory foundation. 101
Boulders, logs, and other objectionable materials encountered in
extavation shall be removed,

After each excavation Ig completed, the Contractor shall natify
the Engineer to that effact and ho footing, bedding material or
pipe culvert shail be placed until the Engineer has approved the
tdepth of excavation and the character of the foundation material,

H. Structures Other than Pipe Culverts

Alf rack or other hard foundation materials shalf be cleaned of all-
loose materizls, and cut to 5 firm surfaee, sithar level, stepped, or
serrated as directed by the Engineer. All seams or creviess shall
be cleaned and grouted. All loose and disihtegrated rocks and
thin strata shall be removesd. When the footing is to rest on
materfal other than rock, excavation to final grade shall not be
made until just before the fouting is to be placed. When the
foundation material is soft or mucky or otherwise unsuftable, as
determined by the Engineer, the Contractor shall remove the
unstitable materlal and backilll with approved granular materigf,
This foundation fill shall be placed and carnpacted in 150 mm
layers up to the foundatlon elevation,
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When foundation piles are used, the excavation of each pit shall
be completed before 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 materials shall be
removed, leaving a smooth, solid bed to receive the footing,

iil. Plpe Cujverts
The width of the pipe trench shall be sufficient to permit
satisfactary jointing of the pipe and thorough tamping of the
bedding materlal under and around the pipe,

Where rock, hardpan, or other unylelding material is
ehcolntered, it shali be removed below the foundation grade for
@ depth of at least 360 mm or 4 mm for each 100 mm of fill aver
the top of pipe, whichever Is greater, but not to exceed three-
quarters of the vertical Inslde diameter of the pipe. The width of
the excavation shall be at least 300 mm greater than the
horizontal outslde diameter of the pipe. The excavation helow
grade shall be backfilled with selected fine compressible materal,
such as silty clay or-loam, and Nghtly compacted In layers pot over
150 mm in uncompacted depth to form a uniform but vielding
foundation.

Where a firm foundation I8 not encountered at the grade
established, due to soft, spongy, or other unstabie s0il, such
unstable soll under the pie and for a width of at teast one
diameter on each side of the pipe shall be ramoved to the depth
directed by the Ergineer and replaced with approved granular
fouridation fiil matertal properly compacted to provide adequate
support for the pipe, unless other special construction methods
are called for an the Plans. 102

The foundation surface shall provide a flrm foundation of uniform
density througheut the length of the culvert and, If directed by
the Engineer, shall be cambered in the direction paratlzl to the
pipe centerfina.

Where pipe culverts are to be placad ' trenches excavated in
embankments, the excavation of each trench shall he performed
after the embankment hes been constructed to a plane paraliel to
the proposed profite grade and to such height above the bottom
of the pipe as shown on the Plans or directed by the Engineer,

c. Utlization of Excavated Materials
All excavated materiais, so far as sultable, shall be utiflzed as baclfill or
embankment. The surplus materials shall ba disposed of in such manner
as not to obstruct the stream or otherwise impair the efficiency or
appearance af the structure, No excavated materials shail be daposited at
any time so as to endanger the partly finished structure.
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4. Trimming Works
The excavation shall conform to the iines, grades, cross sections and.
dimenslans shown on'the Plans. The Engineer shall order the removal of
any soft spots, debris or organic material exposed when excavated areas
shall have been trimmed to finishad 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 prascribed in in the
Pians,
i. Trimming and Finishing of Surfaces
Unless otherwise specified, all areas within the limits of clea ring
and outside the limits of earthworks shall be graded to an even
surface. Ridges shall ba trimmed and depressions shall be filled as
necessary to produce a surface which will drain frealy and Is
suitable for the operation of tractor mounted mowers, Batters in
cut and fill shall be trimmed to shapes shown en drawings. Cut
and fill batters shall be trimmed as specified in the Plans,

C. Method of Measurement
a. Structure Excavation
The volume of axcavation to be pald for shall be the number of cubie
meters measured in original position of matetial acceptably excavated as
shown on the Plans or a3 directed by the Ergineer, but in no case, except
as noted, shafl any of the fellowing volumes be included in the
measurernent for payment;

L The voiume ouiside of vertical plares 450 mm outside of and
paralle! te the neat tines of footings and the inside walls of pipe
and pipe-arch culverts at their widest horizontal dirmnensions.

li. The volume of excavation for culvert and sections outside the
vertical plane for cutverts stipuiated in {1) above.

iil. The volume outside of neat iines of underdrains as shown on the
Plans, and outside the Wmits of feundation Tl as ordered by the
Engineer.

iv. The volume Included within the staked limits of the extavation,
contiguous channsi changes, ditches, and the itke, for which
payment is otherwise provided in the Spacification,

. Volume of water or other Ngeid resulting from construction
operations and which can be Pumped or drained away.

vi. The volume of any excavetion performed prior 1o the taking of
elevations and measurements of the undisturbed ground.

vil. The volume of any materiad rehandled, excapt that where the
Plans indicate or the Engineer directs the excavation after
embankment has been placed and except that when installatlon
of pipe culverts by the imperfect trench method specified in
Subsectlon 171B.3.7, Imperfect Trench of jtem 1718, Pipe
Culverts and Storm Dralns is required, the volume of materia|
reexcavated as directed will be included,

viiil, The volume of excavation for footings ordered at a depth mare
than 1.5 m below the lowest elevation for such footings shown on
the original Contract Plans, unless the Bill of Quantities contatns g
pay item for excavation ordered belaw the elevations shown on
the Plans for individya) footings.
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b. Shoring, Cribbing and Related Work

Shoring, cribbing and related work whenever Included as a pay item in Bill
of Quantities shall be paid for at the lump sum hid price. This wark shall
include furnishing, construeting, maintaining, and removing ary and all
shoring, cribbing, cofferdams, caissons, bracing, sheeting, water contrl,
and other operations necassary for the acceptable completion of
-excavation included in the work of this Subsection, to a depth of 1.5 m
below the lowest elevation shown on the Plans for each separable
faundation structure.

¢ Trimming Works
Trimming shall include ail activitles assoclated with the excavation of any
material, the haulage of material, and trimmihg of batters that conform
to the lines, grades, cross sections and dimensions shown on the Pians.

D. Basis Of Payment
The atcepted quantities, measured as prescribad in Section 1702.3, Method of
Measurement shall be pald for at the Contract Unit Price for each of the particular
pay Items listed belaw that is included in the Bil of Quantities. The payment shall
constitute full compensation for the removal and disposal of excavated materials
including all labor, equipment, tools, and incidentals necessary to complete the
work prescribed n s tem, except as follows:

A. Any excavation for footings orderad at @ depth more than 1.5 m below the
lowest efevation shown on the original Contract Plans shall be paid for as
provided in the Part K of Yolume 1 Requirements and Conditions of Contract,
unless a pay item for excavation ordered below plan elevation appears in the
Bill of Quantities.

B. Concrete whil be measured ang pald for as provided under ltem 900,
Stryctural Concrete. The quantivy of structural concrete to be paid for shall be
the final quantity placed and accepted In the completed structure. No
deduction shall be made for the volume oceupied by pipe lass thain 100 rarh in
diamater or by reinforcing steel, anchors, conduits, weep holes or expansion
jolnt materials.

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

D. Sshoring, cribbing, and related wark required for excavation ordered more
than 1.5 m below plan elevation shail be paid for in accordance with Part K.

Payment shall be made unter:
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T
Pay Ttem Description . unitof

Number Measurement
1702 (1)a _ Structure Extavation (Common 30i) " Cubic Mater }
1702 (1)p ' Structure Excavation (Soft Rock) " Cubic Meter |
1702 (1) Structure Excavation (Hard Rock) " Cubic Meter |
1702 (2)a _ Excavation (Common Scil) ' Cuble Meter |
1702 (2)b  Excavation (Soft Rock) *_Cubic Meter |
1702 (2)c  Excavation (Hard Rock) " Cubic Meter |
|

1702 (3) ~ Excavation ordered below Flan elvation | Cubic Meter

1702 (4)a f;ﬁ:;-‘,?g) crfbblng and drai  excavation o S
1702 (4 (oo, cribbing and ¢ choin cxcaation, " Lmp o
1702 {53 ' faemﬁmd drain excavation ' Cubic Meter
1702 (5)b ’- mc;éﬁr)ts and drain excavation ' Cubic Meter
1702 (S)c I Féﬁw and drain excavation ! Cutic Herer
1702(6) | Trimming Works Square v

Vil. EMBANKMENT
A. Description
This ltem shail consist of the construction of embankment using suitable materlals
of various camposition and com pacted in accardance with this Specification and
in conformity with the lines, grades and dimensions shewn on the Plans ar
established by the Engineer.

B. Material Requirernents
a. Suitable Material
Embankments shall be censtructed of suitable materials and materials
meeting with the following requirements:

i Selacted Borrow ~ soil of such Eradation that ail particles wili pass
a sicve with 75 mm square openings and hat more than 15 mass
percent will pass the 0,075 mm (No. 200) sieve, as determined by
AASHTO T 14, Standard Method of Test for Materials Finer Than
75-um {No. 200} Steve in Mineral Aggregates by Washing, The
material shall have a plasticity index of nat more than six (6} as
determined by AASHTO T 90, Standard Method of Test far
Determining the Plastic Uimit and Plastleity Index of Soils and a
liquid limit of not more than 30 ag determined by AASHTO T 83,
Standard Methad of Test for Determining the Liquid Limit of Soils,

ii. Gravel fill shall consist of crushed, partially crushed, or naturally
gecUrring granular materlal, 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
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Impact in the Los Angeles Machine shalf not exceed 40 mass
percent.

The gravel fill materia} grading reguirements shall conform to

Table 804.1,
_Table 804.1 Grading Reguiremants
; Sleve Designation Mass Percent Passing
-_Standard, mm | Altemate US Standard Grading A
63.5 2V T
50 2 65 - 10D
5.0 1" 50 - 85
475 No. 4 26 - 44
0.425 No. 40 16 max
| 0.075 No. 200 1 9 may

iil. Rock fill materiai shall be hard, sound and durable material, free
from seams, cracks, and other defects tending to destroy its
resistance to weather. Speclfic gravity of rock fill materials shall
be above 2,40,

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

li. Soils with liquid Imit exceeding 80 and/or wlasticity index
exceeding 55.

lil. sofls with a natural water content excaeding 100%.

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

v. Materials containing detrimental gquantities of organic materlals,
such as grass, roots, sewerage, and other materiais that cannot
be properly compactad as determined by the Enginear.

C. Construction Reguirements
a. General
Prior to placing of embankment meterials, all necessary clearing and
grubbing in that area shall have been performed In conformity with item
800, Clearing and Gruhbing.

Embankment construction shalt consist of constructing embankments,
including preparation of the areas upon which they are to be placed; the
construction of dikes within or adiacent to any structures; the pracing and
compacting of approved material within aress where unsuitable material
has been removed; and the placing and compatcting of embankment
material in holes, pits, and other deprassions within the area,

Embankments and backfilis shall contain no muck, peat, sod, roots or
other deleterious matter. Rocks, broken concrete or other solid, bulky
matertais shall not be placed in embankment areas where pillng is to be
placed or driven.
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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 Blans and Bill of Quantities the tap portions of the
roadbed in both cuts and embankments, as indicated, shaii consist of
selected borrow for tapping from excavations.

b. Methods of Construction
Where there is evidence of discrepancies on the actyai elevatlons and
that shown on the Plans, a Rreconstruction survey referred to the datum
plane used in the approved Plan shall be undertaken by the Contractor
under the cantrol of the Engineer to serve us basis for the compuiation of
the actual volume of the embankment materials, 109

When embankment is to he placed and compacted on hiltsides, or when
new embankment is to be compacted agalnst existing embankments, or
when embankment is bullt % of the width at a time, the existing siopes
that are steeper than 3:1 when measured at right angles to the roadway
shail be continwously benched over those areas as the work s brought up
in layers. Benching will be subjact to the Englneer’s appraval and shall he
of sufficient width to permit operation of placement and compaction
equipment. Each horizontal eut shall begin at the intersection of the
original ground and the vertical sides of the previaus cuts, Material thus
excavated shail be placed and tompacted along with the embankment
materfal in accordance with the procedure described in this Section,

Unless shown otherwise on the Plans or Special Provisions, where an
embaniment 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 piaced, and the cleared surfaced shalf he cormpletely
broken up by plowing, scarifying, or steeping to a mimmum depth of 150
mim except as provided in Subsection 802.2.2, Consetvation of Topsoil.
This area shafl thep be compacted as provided in Subsection 304.3.3,
Compaction. Sed not required 1o be removed shall be thoroughly disg
harrowed or scarified before construction of embankment. Wherever 3
compacted embankment contalting granular materials lies within 900
mm of the subgrade, such old embankment shall be scarified to a depth
of ot least 150 mm whenever directed by the Engineer. This scarffied
materlal shali then be vompacted 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 shalf
be removad without disturbing the adjacent existing base course
material, and all excess excavated materfals shall be disposad of as
provided In Subsection 802.2.3, Utilization of Excavated Materials. if
necessary, the areas shall be compacted before bieing backfilled,

Embankment of earth matarial shall be placed in horlzontal layers net
exceeding 200 mm, loose measurement, and shall be compacted as
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specified before the next fayer is placed, However, thicker iayer maybe
placed if vibratary roller with kigh compacting effort is used provided thai
density requirement is attained and as approved by the Engineer. Trial
sectionh to this effect must be conducted and approved by the Engineer,
Effective spreading equipment shalt he used on each {Ift to obtain uniform
thickness as determined In the triat sectlon priar ts compaction. As the
compaction of each Jayer progresses, continuaus levellng and
manipulating wlll be required to assure uniform density. Water shall be
addsd or removed, if necessary, in order to obtalh the requirad denskty,
Removal of water shall be accomplished through aeration by plowing,
blading, discing, or other methods satisfactory totha Engineer.

Where embankment is to be constructed across 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 dumplng successive loads in a
uniformiy distributed laver of a thickness not greater than necessary to
support the hauling equipment while placing subseguent layers. Fifl
aaterial shall be placed 110 in a way it effectively disptaces unsuitable
materfal from within unstable area of the proposed embankment.

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

Even though the thickness of layers is limited as provided above, the
placing of individual rocks and boulders preater than 600 mm in diameter
shalf be permitted provided that when placed, they do not exceed 1,200
mm in height and provided they are carefully distributed, with the
interstices filled with finer materlal to form a dense and compact mass.
Each layer shall be leveled and smoathed with suitable leveling
equipment and by distribution of spalls and finer fragments of earth. Lifts
of material contalning more than 2% mass percent of rock larger than 150
mm in greatest dimensions shall not be constructed above an elevation
300 mm below the finlshed subgrade. The batance of the embankment
shall be composed of suitable material smoothed and placed in layers not
exceeding 200 mm in loose thickness and compected as specifled for
embankments.

Cumping and rolling areas shall be kept separate, and no it shall be
covered by another until compaction complies with the reguirements of
Subsection 804.3.3, Compaction,

Hauling and leveling equipment shall be so routed and distributed over

each layer of the fill in such a manner as to make use of compaction effort
afforded thereby and to minimize rutting and uneven compattlon.
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¢. Compaction
i. Compaction Trials

Before commericing the formation of embankments, the
Contracter shall submit in writing to the Engineer for approval his
propesals for the compaction of each type of filk material to be
used in the works. The proposais 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 fong as required by the
Engineer and using his proposed procedures or such amendments
thereto as may be found necessary to satlsfy the Engineer that all
the specified reguirements regarding comapaction can be
consistently achieved. The compaction equipment shall he
equlvalent or higher than the required capacity prascribed in the
Contract. Compaction trials with the maln types of fill material to
be used in the works shall be completed before work with the
corresponding materials shall be aliowed to commence. When
embankment dimension is less than 10 m wide and 50 m lang, the
Engineer may waive the construction of compaction trials. 111
Throughout the periods when compaction of earthwork is in
progress, the Contractor shall adhere to the compaction
protedures found from compaction trials for each type of
material being compacted, each type of compaction equipment
employed and each degree of compactiohn specified.

li. Earth

The Contractor shall compact the materiai placed in all
embankment fayers 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 denstty
determinad by AASHTO T 99, Standard Method of Test for
MolstureDensity Refations of Soils Using a 2.5 kg Rammer and a
305 mm Drop - Methed C, Is attained, at a moisturs content
determined by Engineer to be suitable for such tensity,

The Engineer shalf, during progress of the Work, make density
tasts of compacted material in aceardance with AASHTO T 191,
Standard Method of Test for Density of Soil In-Place by the Sand-
Cone Method, AASHTC T 205, Soll - Field density test sets:
Baltoon density apparatus or other approved fleld density tests,
including the use of pragerly calibrated nuclear testing devices, If,
hy.such tests, the Enginger determines that the specified density
and moisture conditions have not been attained, the Contractor
shall perform additional work as may be necessary to stiain the
specified conditions,

At feast one group of three {3) in-situ density tests shall be carried
out for 2ach 500 m2 of each layer of compacted fifl,
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lil. Gravel Fill
Gravel fill shall be conmstructed below the original ground
elevation. The maximum compacted thickness of any layer shali
not exceed 150 mm. All subsequent layers shall be spread and
compacted i a similar manner. Graval flll shall be in dccardance
with the approved Plan and conform to the applicable
requirements of earth ernbankment.

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

v. Roek )

Bensity requirements will not apply to portions of embankments
constructed of materials which cannot he tested in accordance
with approved methads. Embankment materials containing rocks
shalt be deposited, spread and leveled the full width of the fiil
with sufficient earth or other fine materlal so depasited to fitl the
interstices to pradice a dense compact embankment. [n addition,
one of the rollers, vibrators, or compactors shall compact the
ambankment ful width with a minimum of three (3) complete
passes for each layer of embankment.

d. Protection of Embankment During Constriction
During the construction, the in-placed embankments shail be maintained
in such condition that it will be well dralned at all times. Side ditches or
gutters emptying from cuts to embankments or otherwise shall be so
censtructed as to aveid damage to embankmants by erosion,

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

When embankment Is to be placed on both sides of & concrete structure,
operations shall be so conducted that the embankment is aiways at
approximately the same elevation an both sides of the structure unless
otherwise specified in the Plans.

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

f. Rounding and Warping Slopes
Rounding except in solid rock, the tops and botoms of all siopes,
inciuding the slopes of drainage ditchies, shall ba rounded as indicated on
the Plans. A layer of earthi overlaying rock shall be rounded above the
rack as done In 2arth slopes.
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Warplng adjustments In slopes shall be made to avoid injury in standing
irees or marring of weathered rock, or to harmonlze 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 flow into each other or into the natural ground surfaces
without noticeable break.

Serrated Slopes

Cert slopes in rippable matersi {soft rock) havirig slope ratios between
0.75:2 and 2:1 shall be constricted 50 that the final siope line shall consist
of 3 series of small horantal steps. The step rise and tread dimeénsions
shall be shown on the Plans, No scaling shall be perfarmed on the
stepped slopes except for removal of targe rocks which will obwiously be a
safety hazard if they fall into the ditch ine or roadway,

. Earth Berms

When called for in the Contract, permanent earth berms shall be
constructed of well graded materials with o rocks having & maximum
diameter greater than 25% the height of the berm. When local material is
nat acceptable, acceptable material shail he imported, as directed by the
Engineer,

i. Compacted Barm

Compacted herm construction shall consist of meistening or drying
and placing material as Necessary in locations shown on the
drawings or as estahlished by the Engineer. Material shall <ontaln
no roots, sod, or other deleterioys materials, Contractor shall take
precaution . to  prevent materfal from  escaping over the
embankment slope. Shoulder surface heneath berm will be
roughenad to provide a bond hetween the berm and shaoulder
when campleted, The Contractor shall compact the material pfaced
untll-at Jeast 95 mass percent of the maxkimum tensity is obtained
as determined by AASHTO T 99, Standard Method of Test for
Molsture-Bensity Relations of Soils Using a 2.5 kg Remmer and a
305 mm Drop - Method C. The cross-section of the finished
compacted berm shall reasonably conform to the typical cross-
section as shown on the Flans.

li. Uncompacted Berm
Uncompacted berm construction shall consist of drving, if necessary
and placing matertal in locations shown on the Plans or as
established by the Engineer. Material shall contain o roots, sod or
other deleterious matarials. Contractor shall take precautions to
prévent material from escaping over the embankment siope,

Visual Inspection

Priar to final acceptance, the insgector shal) visually inspect the entire
section of the compacted embankment, If visual ispection shows that
the course Is not umiform or that the test values may riot be
Tepresentative of the entire section, additional tests may be performeq
and deficienctas shall pe corrected by the Contractor. Deficiencles
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identified by visual inspection, such as laminations, dimensianal
deficiencies, soft areas, etc. shall be corracted before the section will be
accepted, The section must be accépted prior 1o the placement of the
next Jift.

j. Dust Control

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

k. Steckpiling

The Contractor shall not place stockpiles at locations where they are subject
to erosion. The Contractor shall maintain erosion and drainage control near
all stoekpiles to the satisfaction of the Engineer and shali ensure that surface
drainage does not adversely affect adlacent lands, watercourses or future
reclamation sites.

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

Sites shail be clearad to the required ditmensions. Topsoil and subsoil shall be
separately excavated to the full degth or 300 mm, whichever is greater, and
stockplled separately.

Stockpiles thall not be gituated within 30 m of a watarcourse or permanent
structure or within 4 m of adjacent property boundary undess otherwise
permitted in writing by the property owner,

D. Method of Measurement

PEPD.CF.04

The quentity of embankment to be paid for shall be the volume of material
comipacted in place, accepted by the Engineer and formed with material obtained
from an approved source.

The volume of embankment materials can be calculated using cross-sectional end
area method or by the prismoldal formula method with the asslstance of
computer aidad design program. '

Material from excavation per ltem 802, Excavation which is used'in embankment
and accepted by the Engineey will be paid under Envbankment and such payment
wilt be deemed to inclugde the cost of excavating, hauling, stockpiting and all other
costs Incidental to the work,

Basls Of Payment

The accepted quantities, measured as prescribed in Section 1704.4, Methad of
Measurement shall be paid for at the Contract Unit Price for each of the Pay 885
Items listed below that is included in the Bill of Quantities, The payment shall
continue full compensation for placing and compacting aft materials including afl
lebor, equipment, taols, and incidentals necessary to comiplete the work
prescribed in this item. :
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Payment shall be made under:

.

= Descrigtion et
1704 (1)a IE??:;?;‘;‘F‘“‘“ oRdwaY/SIUUIE | e Moter
1704 (1)b  Embankment (From Borrow) Cubic Meter
1704 (2} ‘Setected Borrow for topping (Case 1) Qubic Meter
1204:2)b _ Selected Borvow for topping (Case 2) | Cutic Metor
1704¢3) Earth Berm Cubic Meter
1704 (4)  oravel Fil Cobic Meter

VHI. STRUCTURAL CONCRETE
A. Description
& Scope

This ftem shall consist of furnishing, placing and finishing concrete in

buildings and related Structures, flood control and dralnage,
h this Specification and
shown an the Plags.

water supply structures in accordance wit
conforming to the lines, grades, and dimension

b. Classes and Uses of Concrete

ports, and

Five classes of concrete are provided for in this itam, 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 genzrally be used as follows:

Class A ~ ANl superstructuies and substructures which include the
important parts such as slabs, beams, girders, celumns, arch ribs, box
culverts, abuttments, retaining walls, shearwalls, pedestal and footings.

Class B — Pier shafts, plpe bedding, siab on fill, gravity walls {unrainforced
or with anly a small amount of relnforcement), and other miscedlancoys

concrete structuras.

Class € - Thin reinforced sections, raiiings, precast B.C. piles and cribbing
and for filler in steel grid fipors, Class P — Prestressed concrete structures

and members.
Seal - Congrete deposited in water

B. Materials Requirements
a. Portlend Cement

Cement shall conform to the requirements of the following cited

Specifications for the type specified or permittec:

PEFD.OF.04
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b. Concrete Aggregates

Cancrete aggregates shall conform to ASTM €33M, Standard Specification
for Concrete Aggregates, and lightwelght concrete aggregates shall
conform to ASTM C330M, Standard Specification far Lightweight
Aggregates except that aggregstes failing to meet these specifications,
but which have been shown by special test or actual service 1o produce
concréte of adequate strength and durability may he used under Method
2 of Subsection 900.3.2, Methods of Determining the Proportions of
Concrete, when authorized by the Engineer in writing.

Except as permitted elsewhers in this Subsectlon, the maximum size of
the aggregate shall be or not farger 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 ar bundles of bars or pre-tensfoning strands

1. Fine Aggregates
Fine aggregates shall consist of natural and crushed sand,

stone screenings or other inert materials with simblar
characteristics, or combinations thereof, having hard,
strong and durable particles. Fine aggregates from
different sources of supply shall not ba mixed or stored in
the same pile nor used alternately in the same ciass of
concrete without the written approval of the Engineer.

It shall not contain more than three {3) rmass percent of
material passing the 0.075 mm (No, 200 sieve) by
washing nor more than one {1) mass percent each-of clay
tumips or shale. The use of beach sand will not be ailewed
without the writien approval of the Engineer.

If the fine aggregate is subjected to five (5) cyclas of the
sodium sulfate soundness test in accordance with
AASHTO T 104, Soundness of Aggregate by Use of Sodium
Sulfate or Magnesium Sulfate and ASTM C88, Standard
Test Method for Soundness of Aggregates by Use of
Sodium Sulfate or Magnesium Sulfate, the welghted ioss
shalf not exceed ten (10) mass percent.

Fine aggregates shall be free from injurious amounts of
organic impurities. /f subjected to the colorimetric test for
orgariic 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
AASHTCG T 71, Stendard 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 mey be used If the relative strength at 7
and 2B days Is not less than 95%.
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The fine aggregate shall be well-graded and shall conform

te Table Relow:
Grading Requirecments for Fine Aggregata
Sieve Designation (mm) Mass Parcent Passi

9.50 - . 100
475 i 85~ 100
2.3 -

_L.18 45 - 80
0.60 -
0.30 5 -3

| .15 | 0 10

2. Coarse Agpregates
Coarse Aggregates shall consist of crushed stone, gravel,
blast furnace slag, or other approved inest imateriats of
similar characteristics, or combinations thereof, having
hard, strong, durable pieces and free from any adherent
coatings.

't shall contaln no more than one (1) mass percent of
raaterial passing the 0.075 mm comment sleve, not more
than 0.25 mass percent of clay [umps, 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, Soundneass of Aggregate by Use of Sodium
Sulfate or Magnesium Sulfate and ASTM CBB, Standard
Test Method for Soundness of Aggregates by Use of
Sodium Sulfate or Magnesiym Sulfate, the welghted loss
shail nat exceed 12 mass percent,

Coarse Aggregates shall have 3 mass percent of wear not,
exceeding 40 when tested by AASHTO T 96, Standard
Method of Test for Resistance to Degradation of Small-
Size Coarse Aggregate by Abrasion and impact In the Los
Angetes Machine {ASTM C131, Standard Test Method for
-Resistance to Degradation of Small-Size Coarse Apgregate
by Abrasian and Jmpact In the Lgs Angeles Machine),

If the slag s used, its density shall not be less than 1,120
kgfm3,

Gradiation shali conform to next table.
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C,

Grading Requiremants for Coarse Aggregate

Sieve Mass Percent Passing :
Dezignation - Class

(mm) - ClassA | ClassB . ClassC . ClassP | o

63.00 ?

50.00 100 | 100 . :

3750 95-180 | - - ;. 100

2500 - 135-70 __100 | 95-7100

19.00 35-70 - 10 - -

1256 . 10-30 90-100 - 25-60

_9.50 |_10-30 . 40-70 | 20-55 -
4.75 | 0-5 | 0-5 | 6-15* | 0-10* | 0- 10°

Note: * The meastred cement conkent shall be within plus {+) or mius {-) 3 riass percent

of Mhe desigh ceriant cantent.

3. Apgrepate 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 responsibifity of the Contractor to designate
the source or sources-of aggregates to give the Engineer
sufffcient time to obtain the necessary samples and
submit them for testing.

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

Water

Water used In mixing, curing or other designated application shal be
reasonably clean and free of oil, salt, acid, afkall, grass or other
substances injurious to the finished product. Water which is drinkable
may be used without test. Where the source of water |s shallow, the
intake shall be so enclosed as to exclude sllt, mud, grass or other foreign
meteriats,

If it contains quantities of substance that discotor it or make it smell ot
taste unusust or- ebjectionable, or cause suspicion, it shall not be used
unless service records of concrete made with it [of other information)

indicated that it is not defeterlous to the quality, shall be subject to the

agceptance criterfa as shown in Table 3004 and Table 900.5 or as
designated by the Engineer.
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Yabla 900.4 Acce ce Criteria for Water Su

Ph Limit
. Compressive strength, min. % contro) ot 90
.7

mﬁli” g deviation from contro, from 1:00 earlier to 1:39 later
“Mater : wm&mmﬁmmmrmwmmmmm
cmmmmxm mmwmmramwmw i nalan, Thetest miture shali bo
mmsmmmmw&wsmmm

Table 900.5 Chamical Limitation for Water _

i mits Test
Chemical Progerty ; (parts per million, Method
~A.Chignde as CF 7 '
1. Prastressed concrete 500 ASTM C114
2. Other reinforced concrete in moist r

. emironments  or  containing |

aluminum embedmients or 1060 ASTM C114

dissimilar metals or with stay-in-

place {
- B.Sulfate 25 50, ‘ 3000 | ASTM C114
C.Aalies a5 (N0 + 0658 KO) | 600 ASTM C114
| D.Totat Salids by mass 50000 ASTM C1603

fote: ASTH CI4 - Seandard Test Methadh for Chomiear Analysis of Bydrautic Cemene

ASTM L1603 - Stordard Test Methon for Measuremsns of Sokids i ivater
Non-potable water wiil be tested in accordance with, and shall meet the
suggested requirements of ASTM C1602M, Standard Spectiication for
Mixing Water Used in the Production of Hydraulic Cement Concrete,

Wetal Reinforcement
Reinforcing steel bars shali confaem to the reguirements of Subsection 902.2,
Material Requirameants of ltem 962, Reinforcing Steel,

2, Admixtures

Air-entraining admixtures, if used, shsll conform to ASTM C260M, Standard
Specification for Alr — Entraining Admixtures for Concrete, Air-entraining admixture
shail conform to the regulrements of AASHTO M 154, Standard Methad of Test for
Time of Setting of Hydrauiic Cement Paste by Gillmore Needles, Chemical
Admixtures, if used, shall canform to the requirements of ASTM C424M, Standard
Specification for Chemical Admixtures for Concrete or AASHTO M 194, Standard
Specification for Chemical Admixtures for Concrete. Fly Ash, if specified or permitted

desired madificatlons to the properties of concrete if necessary, but not as partial
replacement of cement. specified, monofilament polypropylens synthetic fibrin
fibers, which are used as admixture to prevent the formation of

Page 27 uf 132



PEPD.OF.04

temperaturefshiinkage cracks and increase impact resistance of concrata slabs shall
ke applied in the dosage tate recommended by its manufacturer.

Storage of Cement and Aggragates

All cement shafl be stored immadiately upon delivery at the site n a weatherproof
building which will protect the cement fram dampness. The floor shall be raised
from the ground. The buildings shall be placed in locations approved by the
Engineer. Provisions for storage shail be ample, and the shipments of cement as
received shall be seperately stored In such a manner as ta allow the sarliest
deliveries to be used first and to provide easy access for identificetion and
inspection of each shipment. Storage buildings shail have capacity for storage of a
sufficient quantity of cement to aliow sampling at least 12 days before tha cement is
to be used. For a storage period of less than 60 dlays, stack the bags no higher than
14 layers, and for longer periods, no higher than seven (7} layers. As an addltional
precaution the oldest cement shall be used first, Bulk cement, If used, shall be
transferred to elevated alr tight and weatherproof bins. Stored cement shall meet
the test requirements at any time after storage when retest is ordered by the
Engineer. At the time of use, all cement shall be free flowing and free of lumps. The
hiandling and storing of concrete agaregates shall be such a5 to prevent segregation
or the inclusion of forelgn materials. The Englheer may require that aggregates be
stored on separate platforms at satisfactory locations. In order to secure greater
uniformity of concréte mix, the Engineer may require that the coarse aggregate be
separated Into two {2) or more sizes. Different sizes of agpregate shali be stored In
separate bins or in separate stockpiles sufficiently removed from each other to
prevent the matertal at the edges of the piles from becoming intermixed.

Cuwring Materlals
Curing matetlals shall conform to the following requirements as specified;

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

2, Uguid mémbrane 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 Joitit Materials

Expansion joint materials shall be:

1. Preformed Sponge Rubber and Cork, conforming to AASHTO M 153, Standard
Specification for Preformed Sponge Rubber and Cork Expansion loint Fillers for
Concrete Paving and Structural Construction {ASTM 01752, Standard Specification
for Preformed Sponge Rubber Cork and Recycled 151 PVC Expansion Joint Fillers for
Concrete Paving and Structural Construction)

2. Hot-Poured Elastic Type, conforming to ASTM D669, Standard Speciflcation for
Joint and Crack Sealants, Hot-Applied, for Concrete and Asphalt Pavement.
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3. Preformed Fillers, conforming to AASHTO M 213, Standard Specification for
Preformed Expansion Jolnt Fillers for Concrete Paving and Structural Construction
{Non-axtruding and Reslient Bituminoys Types), ASTM D994M, Standard
Specification for Preformed Expansion Joint Filler for Concrete {Rituminous Type}

€, Construction Requirements
The natation used in these regulations is defined as foliows:
¢’ = compressive strength of concrete

PEPD.OF G4

b.

Concrete Quality

Alt Plans submitted for approval or used for any project shall deariy show the
specified strength, fe’, of conceete of the specified age for which each gart of the
structure was designed,

Concrete that will he exposed {0 suifate containing or other chemically aggressive
solutions shall be proportioned In accordance with “Recommended Practice for
Selecting Proportians for Conicrete [ACH 613)" and Recommended Practice for
Selecting Propartions for Structurel Lightwelght Concrete {ACI 5134]."

Methods of Determining the Proportions of Concrete
The datermination of the progortions of cement, aggregate, and water to attain the
réquired strengths shall be mada by ong of the following methads:

Method 1. Withoyt preliminary test

Where preliminary test data on the materials to be used in the concrete have pot
been obtained, the water-cement ratio for a given stréngth of concrete shail not
exceed the values shown in Table 800.6. When strengths in excess of 27.58 MPa are
required or when lightweight aggregates or admixturas {other thar those exclusively
fer the purpose of air entraining) are used, the raquired water-cement ratig shafi be
detormined in accordante with Method 2,

Method 2. Fer combination of Mmaterfals previously evaluated or to he established by
trial mixtures,

Water-cement ratios for strengths greater than that shown in Table 900.6 may be
used provided that the relatlonship batween strength and water-cement ratio far
the materials to be used has been previously established by reliable 152 test data

Concrete Specimen and ASTM C192, Standard Practice for Maldng & Curing
Concrete Test Specimens in the Laboratory, The strength test shall be made at 7, 14
and 28 days at which the toncrete is to receive foad, as Indicated on the Plans. A
graph shall be established showing the relatlonship between water-cement ratio {or
cement content) and Compressive strength. The maximum parmissible water-
cement ratio for the concrete o be ysed in the structure shall be that stown by the

Page 29 of 132



PEPD.OF.04

€.

curve to produce an averege strength to satisky the requirements of the strength
test of concrete. Where different materials are to be used for different portions of
the wark, each combination shall be evaluated separately.

Table 500.6 Maximum Permissible Watar-Cemenk Ratins
i Mathod No. 1

T Mawimum Permissilsle water-canTant ratio

- Spacified N entrained Alr-entrainad convrete
compragsive ' eoncrete

;
{ strengthat ° Literz per ; -

: ; per © Absolute Litars per . Ahsolute
(0GRS, MP2 ' eOkgbag . ratioby  <0kgbag | ratio by
' . of cament weight of cenent ; weight

T R T RN ¥ 2T | 05
. N0 B 05% 1866 | 0465
{213 | 044 . o051 159 | 0.3
| 2 | wo | o wn | o3

Concrete Proportions and Consistency

The proportions of aggregates to cement for any concrete shall be such as to
produce a mixture which wiil work readily Into the corners and angles of the form
and around reinfarcement with the method of placing employed on the work, but
without permitting the materials to segregate ar excass free water to collect on the
sutface. The mathods of measuring concrete materials shall be such that the
proportions can be accurately controlied and easily checked at any time during the
work.

Sampling and Testing of Steuctural Conerate

As work progresses, at least one {1} sample consisting of three (3) concrete cylinder
test specimens, 156 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
speclmens are molded shail be secured in accordance with ASTM C172M, Standard
Practive for Sampling Freshly Mixed Concrete. Specimens made to check tha
agdequacy of the praportions far strength of concrete or as 3 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 Fiald.
Additional test specimens cured entirely under fleld conditions may be required by
the Englheer to check the adequacy of curing and protection of the concrete.
Strength tests shall be made in accordance with ASTMC39M, Standard Test Method
for Compressive Strength of Cylindrical Concrate specimen. Compliance with the
requirements of this Subsectlon shall be determined in accordance with the
following standard methods of AASHTO:

Sampiing  of  fresh : AASHTO R 60, Standard Practce for

_concrete Sampling Freshly Miked Concrete
-Welght per cubic meber : AASHTO T 121M, Standard Methiart of Test
- and air content- {gravi-. for Denslty (Unit Weight), Yield, and Air
atric) of concrate Content {Gravimetric) of
119M, Sta

of
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Tests for strength shall be made in accofdance with the fallowing:
- Making and euting of : AASHTO T 23, Stendard Method of Test for

concrete  compressive Making and Cuing  Concrete  Test
" specimen in the fisld Specimens in the Field {ASTMC31, Standard
i Practice for Making art Curing Concreta
i Test imans in icjd).

Compressive strength of : ARSHTO T 22, Standard Methog of Test for
- molded concrete Comprassive Strength  of Cylindrical
| Cylindars Concrete Specimens (ASTMCI9M, Standard
Test Methad for Compressive Strength of

Cviindricai réte Specimen

@. Proportioning and Strength of Structural Concrete

The Concrete materials shall be proportioned in aceordance with the requirements
far 2ach class of conerete as speclfied in Table 900.7, using the absolute volume
method as outlined in the American Concrete Institute (ACH Standard 211.1,

prlor approval of the Engineer. A change in the source of materials disrlng the
progress of work shall necessitate g new mix design. 154 The strength requirements
far each class of concrete shall bhe as specifled in Table 900,7,
Table $00.7 Compasition and Strength of Concrete for Use in
i

: Designated: anlmmn
| Minimum Maximum Consistency] Size of Ry
- Cement| Witer/ Range in Coarse - Strengthof

. - IS mmx
Class of | CotGmt| Cement . Siump | aggregate 300 mm
mum:' Cor!crm

. 4bkgs Square  Cvlinder

 BR9%)| (karke)  (em) | Opening ~SpeCimenat
| Somm e
%4 3750

A 053 . Spw10p o
=T 5000 - |

| % @owgs | 0%  S0-1m0 475 165

055 so-00 | 1250- 0 T

v
=
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B
-
fr)
<
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Concrete shall have g consistericy such that it will be workable in the rerirad
position and will flow around the reinforcing stee but individyal particles of the
coarse aggregates, when isolated, shall show a coatlng of mortar containing its
proportionate amount. of sand, The consistency of concrete shall be gauged by the
ability of the equipment 1o preperly place it and not by the difficulty in mixIng and
transporting cancrete mix. The quantity of mixing water, which shall be determinad
by the Engineer and shall not he varied without his consent. Concrete as dry as it is
practical to place with the gquipment specified shail be usad,

Strength Test of Concrete

As hasis of acceptance, strength test shall generally be made with the frequency of
not less than one {1} test [three (3} specimens] for each 75 m3 . Each test shali he
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made from a saparate batch. One each day cancrete Is defivered, at least one [1)
strength test shall be made for each class .of concrete. The age for strength tests
shall ke 28 days or, when specified in the Pian, the earlier age at which the concrete
1s to receive its full load or maximum stress. 155 Additional test may be made at
earlier ages to obtain agvance information on the adequacy of strength
development where age-strength relationships have been established for the
materials and progortions used. For structures deslanad in accordance with the
ultimate strerigth design method, and for prestressed structures the average of any
three (3} consecutive strength test of the leboratory cured specimens representing
each class of concrete shall be aqual to or grester than the speclified compressive
strength, fc’ and not more than 10% of the strength tests shalf have values less than
the specified strangth. When the labaratory-cured specimens failed to conform to
the requitements for strength, the Engineer shall have the right to order thanges in
the concrete sufficient to requirements. i the cureg specimen had attained the
intended minimum strength requirement, the remaval of forms and falseworks may
take place and shall conform to the requirements of item 903, Formworks and
Falseworks. When [n the opinion of the Engineer, the strangths of the jobcured
specimens may not likely be schieved, the Contractar may be required to improve
the grocedures for protecting and curing the concrete specimen, or when test of
field-cured cyiinders indicate deficiencies in protection and curing, the Engineer may
reguire test in accordance with ASTM C42M, Standard Test Method for Qbtalning
and Testing Drilied Cares and Sawed Beams of Concrete or order load tests as
outhined in the load tests of strictures for that portion of the structure where the
fuestionable concrete has been placed.

Batching
Measuring and batching of materials shall be done ata batehing plant.

1. Portland Cement ]

Efther sackad or bulk cement may be used. No fraction of a sack of cement shall be.
used in a batch of concrete unless the cement is weighed. Al bulk cement shall be
weighed on an approved welghing device, The bulk cement weighing hopper shall
be propsrly sealed and ventad to preclude dusting operaticn. The discharge chute
shall not be suspended from the weighing hoppar and shall be so arranged that
cement will neither be lodged in it nor leak fram it.

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

2. Water
Water may be measured aither by volume or by welght. The accuracy of measuring
the water shall be within 2 renge of error of not more than 1%.

3. Aggregates

Stockpiling of aggregates shall be in accordance with Subsection 900.2.6, Storage of
Cemant and Aggregate. All aggregates whether produced or handled by hydraulic
methods or washed, shall be stockpiled or binned for 156 draining for at least 12
hours prior to batchlng. Shipment raquiring more than 12 hours will be accepted as
adequate binning only if the car bodies permit free drainage. If the aggregates
contain high or non-uniform moisture content, storage or stockplle period in excess
of 12 hours may be required by the Englneer,
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8atching shall be conducted as to resuit In a two (2} mass gercent maximum
tolerance for the required materials,

4. Bins and Scales

The batching plant shall include Separate bins for bulk cement, fine dggregate and
for cach size of coarse aggregate, @ weighlng hopper, and scales capable of
determihing accurately the mass of each tomponent of the batch,

Scales shall be acturate to 0.5% throughout the range used.,

5. Batching

When batches are hauled to the mixer, bulk cement shall be Iransported either in
waterproot compartments or betwean the fine and coarse aggregate. When cement
Is placed in contact with moist aggregates, batches will be rejected unfess mixed
within one and 1.5 | of such contact, Sacked cement may be transported on top of
the aggregates.

Batches shall be. defivered to the mixer separate and intace. Each batch shall be
dumped cleanly into tha mixer without fass, and, when more than one (1) batch is
carried on the truck, without spilling of material frem one {1} batch compartment
into ariother,

6. Admixtures

The Contractor shall follow an approved procedure for adding the specified amount
of admixture to each hatch and will be responsible for jts uniform operatign during
the progress of the wark. He shall provide separate scales for the admixtures which
are to be proportioned by weight, and accurste mesures for those to be
proportioned by valume, Admbctures shajl be measured into the mixer with an
accuraey of plus or minus 3%,

The tse of Calcium Chioride {CaCi2) as an admixture will ngt be permittad,

Mixing and Delivery
Concrete may be mixed at the construction site, at 2 central point or by a
fen of central point and truck mixing or by a comblnation of central polnt

Subsection, for truck MiXing or a combination of centrai point and truck mixing or
truek agitating, Delivery of conerete shall be regulated so that placing Is at a
continuous rate yniess delayed by the placing 157 operations. The intervals between
deliveries of batches shall not be so great as to allow the coenhcrete in place to harden

partially, and in no case, shall such an interval exceed 30 min,

Volumetric measurement shall be used only if by weight batching plant Is located
mare than 1 htravel from the project site.

Concrete mixing, by chute is allowed provided that a weighing scales far
determining the batch weight will be used,
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For batch mixing at the construction site or at 2 central point, a batch mixer of an
approved type shall be used. Mixer having & rated capacity of less than a ona-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 overload Up to 10% above the mixer’s nominat capatity
may be permitted, pravided concrete test dete for strength, segregation, and
uniform consistency are satisfactory and provided no spillage of concrete takes
place. The batch shall be so charge into the drum that a portlon of the water shall
enter in advance of the cement and agpregates. The flow of water shall be uniform
and alt water shall be in the drum by the end of tha first 15 s of the mixing period,
Mixing time shall be measured from the time sl materlals, except water, ate in the
drum. Mixing time shail not be less than 60 s for mixers having a capacity of 1.5 m3
or iess. For mixers having a capacity greater than 1.5 m3, the mixing titne shall not
be less than 90 s. if timing starts, the instant sklp reaches its maximum rafsed
pesition, 4 s shall be added to the specified mixing tme. Mlxing time ends when the
discharge chute opens.

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

The timing device on stationary mixers shall be eguipped with 2 bell or other
suitabie warning device adjusted to give a clearly audibte signal each time the lock is
released. In case of failure of the timing device, the Centractor will be permitted to
continue operations while It is being repaired, provided he furnishes an approved
timepiece equipped with minute and second hands. I the timing device is not
placed in good werking order within 24 h, further use of the mixer will be prohibited
until repairs are made.

Retempering rconcrete 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 permitied énly when specifically
provided for in the Contract, or authorized in writing by the Englneer.

Mixing Concrete:

General All concrete hatching plant prior to use shall be accredited by the BPWH-
Bureau of Research and Standards.

1. Mixinig Concrate at Site

Concrete mixers may be of the revolving drum or the revelving blade type and the
mixing drum or hblades shall be operatsd unlformly 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 manufacturar's design, Mixers and agitators which
have an accumulation of hard cancrete or mortar shall not be used.

When bull cemant s used and volume of the bateh is 0.5 m3 or moye, 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 cemant welgh
hopper shall be interlocked agalnst opening bafore the fuli amount of cement is in
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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)
fass percent or overweight by more than three (3} mass percent of the amount
specifted,

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

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

Cement shall bg 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
corweyors or hoppers, or in other canditions which reduce or vary the required
quantity of cement in the cancrete mixture,

The ertire content of a batch mixer shall be remwoved from the drum befare
materfals for a succeading batch are placed therein, The materials composing a
batch except water shal be deposited similtaneousty into the mixer,

Al concrete shall be raixed for a petiod of not less than 90 5 after all materials,
including water, are in the mixer. During the period of mixing, the mixer shall
operate at the speed for which it hag been designed,

Mixers shall be aperated with an automatic timing device that can be iocked 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 thme has elapsed,

The first batch of concrete materials placed In the mixer shall contain a sufficient
excess of cement, sand, and water 1o coat inslde of the drum without reducing the
reguired mortar content of the mix. When mixing Is to cease for a period of 1 hour
or more, the mixer shall he tharoughly cleaned,

2. Mixing Concrete at Central Plant
Mixing at central plant shall conform 1o the requirements for mixlng concrete at site,

3. Mixing Concrete in Truck

Truck mixers, unless otherwise authorized by the Engineer, shall be of the revoiving
drum type, water-tight, and so constructed that the cancrete can be mixed to Insure
@ uniform distribution of materials throughout the mass, AR solid materfals for the
concrete shall be accurately measure and charged Into the drum at the
preportioning plant, Except as subseguently provided, the truck miker shall be
equipped with a device by which the quantity of water added can be readily verified,
The mixing watar may be added directly o the bateh, in which case a tank is not
required. Truck mixers may he retuired to be provided with & means of which the
ming time can be readily verlfied by the Enginegr.
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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 otherwlse directed be continued for not less than
100 revolutions after all ingredlents, including water, are tn the drum, The mixing
speed shall not be less than 4 rpm, nor more than 6 rpm.,

Mixlng shall begin within 30 min after the cement has been added either to tha
water or aggragate, but when cement. is charged into 2 mixer drum containing water
or surface wet aggregate and when the teraperative is above 32 o, this imit sha
be reduced to 15 min. The Imitation in time between the Intraduction of the cement
to the aggregate and the beginning of the mixing may be waived when, In the
[udgement of the Engineer, the aggregate is sufficiently free from moisture, so that
there will be no harmfu! effects on the cement.

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

4. Transporting and Dellvery of Mixed Concrete

Mixed concrete may only be trensported to the defivery point in truck agitators or
truck mixers operating at the speed designated by the manufacturers of the
eguipment 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 |baded not to exceed the manufacturer’s guarantead
capacity. They shall maintain the mixed concrete-in a thoroughly mixed and uniform
mass during hauling. 160 Mo additional mixing water shall he 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 shali he
controlled by the speed of rotation of the drum in the discharge direction with the
discharge gate fully open,

When a truck mixer or agltator is used far tranisparting concrete to the delivery
peint, discharge shall be completed within -1 h, or before 250 revolutions of the
drum or blades, whichever comes first, after the introduction of the cement to the
aggregates. Under conditions contributing to guick stiffening of the concrete of
when the temperature of the concrete is 30°C, or above, a time fass than 1 h wili be
required.

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

The Contractor shall have sufficlant plant tapacity and transportation appardtus to
insure continuaus delivery at the rate required, The rate of delivery of concrete
during concreting operations shall be such as to provide for the proper handling,
placing and finlshing of the concrate. 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 handilng.
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Handling and Placlng Concrete: General
Concrete shail 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 grior to placing
of reinforcing steel bar, the lean concrete should have a minimum compressive
strength of 13.8 MPa.

fn preparation for the placing of concrete, all sawdust, chips and other construction
debris and extraneous matter shall be removed from Inslde 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 shail be entirely removed fror the forms
and not buried in the concrete.

No concrate shall he ysed which does nat reach its final positlon In the forms within
the time stipulated under “Time of Haufirig and Placing Mixed Concrete”.

Concrete shall be placed so as to avold segregation of the materials and the
displacernent of the reinfarcement. 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 Enginser shail reject the use of the equipment for concrete
transportation that will allow segregation, loss of fine 161 materlals, o in any other
way will have a deteriorsting effect on the concrete guality.

Open troughs and chutes shall be of metal lined; where steep slopes are required,
the chutes shall he equipped with baffles or be in short lengths that reverse the
direction of movement to avoig segregation,

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

When placing operations would involve drapping the concrete mare than 1.5 m,
concrete shall be conveyed through sheet metal or approved pipes, As far as
practicable, the plpes shall be kept full of conerete during placing and their lower

" end shall be kept buried n the newly placed concrete. After injtial set of the

concrete, the forms shall not be farred and no strain shall be placed on the ends of
profecting reinforcement bars,

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

1. Plaring Concrete hy Preumatic Means

The equlpment skall be o arranged that vibration will npt damage freshiy
placed concrete. The capatity of equipment shall he 0.30 to 1.00 m2 ,
Where concrete. ig 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 hotizontal or inclined upwards from the machine.
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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 eguipment
shafl tie thoroughly cleanad.

2. PlacIng of Concrete by Pumping

The atuipment shall be so arranged that vibration will not damage freshly
placed concrete, The discharge capacity of the equipment shatl be 15 to
10.0 m3/h. The minimum pressure capacity of the equipment shall be 0.60
MPa,

Where concrete Is conveyed and placed by mechanicelly applied pressure
the equipmant shail be suitable in kind and adequate In capacity for the
waork. The operation of the pump shall be such that a continuous stream of
concrete without air packets is produced. When pumping Is completed, the
concrete remaining in the pigeline, if it is to be used, shall be ejected in such
a manner that theve will be no contamination of the conerete or separation
of the ingredients. After this operation, the entire equipment shall be
thoroughly cleaned,

3. Placing Concrete in Watar

Concrete deposited in water shall be Class Seal concrete with a minimum
cemamt content of 380 kg/m3 of concrete. The slump of the concrete shafl
be maintained between 4 and 8 om, whichever is called for in the Bill of
Cuantities. To prevent segregation, concrete shall be carefully placed in a
compact mass, in its final position, by means of a tremle, a tattom-dump
bucket, or other approved means, and shall not be disturbed after being
placed.

A tremie shall conslst of a tube having a diameter of not less than 250 mm
constructed in sectfons 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
50 as 1o permit rapld lowarlng 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 he completely submerged in
concrete at all times. The tremie tube shall be kept full fo the bottom of the
hopper. When a batth Is dumped !Inte the happer, the flow of concrate shall
be induced by lightly raising the discharge end, but always keeping it in the
placed concrete, The flow shall be continuoes until the work is completed.

When the concrete is placed with a bottom-dump buckst, the top of the
bucket shall be open. The bottom doers shall open fraely downward and
outward when tripped. The buckets shall be completely filled and slowly
lowerad to avoid backwash. it shail not be dumped untll it rests an the
surface upon which the concrete is to be deposited and when discharged
shall be withdrawn slowly until wel! above the concrete.

Consolidation of Concrete

The conselidation method should be compatibie with the concrete mixture, placing
conditions, and degree of air removal desired. When concrete comes down the
chute and flows into forms It carrles entrapped air. The entrapped air shall be
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removed to prevent voids in conereta, Poorly consolidated concrete will be weak,
perous ahd pootly bonded to the reinforcament,

Poured concrete shall he immedrately and thoroughly consolidated., The concrete in
walls, beams, columns and the Jike shall be placed in horizontal layers not more than
30 em thick except as heretnafter provided. When less than a compleie layer is
placed in ane operation, i shall be terminated in a vertical bulkhead, Fach layer shall
be placed and consolidated befare the preceding laver has taken Initiai set to
prevent injury to the green concrete and avoid surfaces of separation between the
layers. Each layer shall be consolidated 50 a5 to avold the formation of a
construction joint with a preceding layer,

The consolidation shalt be done by mechanica! vibration. The concrete shall be
vibrated Internally unless special authorization of cther methods is given or Is
provided herein, The intansity 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 ¢m. A sufficient number of
vibrater shell be provided to praperly consolidate pach hatch immediately after it is
placed in the forms, Vibrators shall be manipulated 80 163 as 10 thoroughiy worl the
concrete around the relnfarcamant and embedded fixtures and into the corners and
angles of the forms and shall be applied at the point of placing and in the ares of

reinfarcement ta sections or layers of concrete that have hardened to the degres
that the concrete teases to be plastic under vibration. It shail not be used to make
concrete flow In the forms over distances so great as to Cause segregation, and
vibrators shalf not be used to transport concrete in the forms of troughs or thutes.

Concrete Surface Finishing: General

1. Flaat Finish

Surface shall bs consolidated with power—driven floats or by hand floating. Surfaces
shall be left uniform, smoath ang granular texture.

Float finish shali be applied to the surfaces Indicated, to surfaces to recelve trowel
finish, and to flaor and siab surfaces to be covered with fluid-applied or sheet
waterproofing, buiit-up or membrane reofing, or sand-bed terrazzo.

2. Trowe| Finish

3. Concrete Rubbed Finish
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After removal of forms, the rubbing of concrete shail 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
rubking shall be continued untl! the entire surface Is of smooth texture and unfform
color,

After the fingl rubbing is completed and the surfaee has dried, it should be rubbed
with burlag to remave loose powder and shall be |eft free from all unsound patches,
paste, powder and objectionable marks. Surface coating of cementitious material
which adds thickness ta the-originai surface is not acceptable.

. Curing Concrete

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

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

The entire surface of the cancrete shali.be kept damp by applying water with
an atomizing nozzle. Cotton mats, rugs, carpets, or earth or sand blankets
may be vsed 1o retain the moisture. At the expiration of the curing period
the concrete surface shall be cleared of the curing medivm.

. Curing Compound
Surfaces exposed to the air may be cured by the application of an
impenvicus membrane if approved by the Enginger,

The mambrane forming compound used shall be practically colorless fiquid.
The use of any membrane-forming compound that wilt zlter the natural
calor of the concrete or impart a shippery surface to any wearing surface
shatl he prohibited. The compeund shall be applied with 8 pressure spray in
such a raanner as to cover the entire concrete surface with a uniform fitim
and shali be of such character that it will harden within 30 min after
appllcation. The amount of compound applled shall be ample to seal the
surface of the concrete thoroughly. Power-Gparated spraying apuipment
shall be equipped with an operational pressure gaige and means of
controiling the pressure.

The curing compound shall be applied to the concrete fellowing the surface
finishing operation immediately after the moisture sheeri begins to
disappear from the surface, but before any drving shrinkage or craze cracks
biegin 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 nozzle a5 speclfied under “Water Method”, shalt
be started immediately and shall be continued until the application of the
compound s resurned or started, however, the compound shall not be
applied over any resulting free-standing water, Shouid the film of compound
be damaged from any cause hefore the explration of 7 days after the
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concrete is placed in the case of structures, the damaged portion shall he
repaired immediately with additional compaund..

Curfng compound shall not he diluted or altered in any manner after
manufacture, At the time of usé, the compound shail be in 3 thoroughiy
mixed condition, If the cempound 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 antlsetting agent
or a combination of anti-setting agents shall be incorporated in the curing
compound to.prevent caking.

The curlhg compound shall be packaged in clean barrels or steel containers
or shall be supplied from 2 suitable storage tank located on the site. Storzge
tank shall have 3 permanent system designad to completely redisperse any
settled material without troducing air or any other foreign substance.
Containers shall be wall-sealed with ring seals and lug type crimp lids, The
linings of the containers shall ba of & character that will reslst the scivent of
the curlng compound, Each container shall ba labeled with 2 manufacturer’s
name, specification number, batch number, capacity and date of
manufacture, and shall have label warning concerning flammabiiity. The
label shalf alse warn that the curing compound shall be well-stirred before
use. When the curing compound is shipped in tanks er tank trunks, &
shipping Invoice and Material Safety Data Sheet {MSDS) shall accompany
each load. The involce and MSDS shall contain the same information as that
required hereln for contalner labels,

Curing compound may he sampled by the Engineer at the scurce of supply
and/or on the site,

i. Waterproof Membrane Method

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

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

The waterpreof paper or plastic sheeting shall be formed Into sheets of such
width as to cover completely the entire concrate surface.

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

The sheets shail be securely weighed down by placing a bank of earth

aterigis on the edges of the sheets or by other means satisfactary {o the
Engineer,
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V.

Should any portion of the sheets be broken or damaged within 72 hours
after being placed, the broken or damaged portions shall be immedistely
repraived with new sheets properiy fastened Ih place.

Sections of membrane which have last thelr waterproof gqualities 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 conerete may be cured by retaining the form-in-place.
The forms shall remain in place for a minimum period ¢f 7 days after the
concrete has been placed, except that for members over 50 cm in least
dimensions, the forms shalt cemain in place for a minimum period of § 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 tha follawing

pravisions:

{a} After placement of the cencrete, members shall be held for a mikimum
4 h pre-steaming period.

(b} To prevent molsture toss on exposed surfaces during the pre-steaming
period, members shall be covered Immediately after casting or the
exposed surface shall be kept wet by fog spray or wet blankets.

-

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

{e

{d} Steam at jets shail be low pressure and in a saturated condition. Steam
Jets shali not impinge directly on the concrete, tast cylinders, or forms.
During applicstion of the steam, the temperature rise within the
enclosure shall not exceed 200C per hour. The curlng tempeérature
throughout the enclosure shatl not exceed 65 C and shall be maintained
al a constant fevel for a sufficient time necessary to develop the
tequired compressive strength. Control cylinders shall e covered ta
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 temperatire shal! be provided. A
minfteum of one (1) temperatute recording device per 50 m of
continuaus 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.
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2. The application for curing method shall be one or more of the following:
i. Curing Cast-In-Sity Concrete
All newly placed concrate for cast-in-sity Structures, shall either be cursg by
the water method, the forms-in-place method, or as permitted herain, by

The curing compound mathod may he used on concrete surfaces which are-
to be buried under ground and surfaces where only Ordinary Surface Finish
is 10 be applied and on which a uniform colar is not required, and whith wiil
not be visible from public view,

When deemed necessary by the Engineer during periods of hat weather,
water shall be applied to concrete surface being cured by the curing
compound method or by the forms-in-piace method until the Engineer
deterntine that a cooling effect is no lenger raqired,

n. Acceptance of Concrete
The strength of concrete shalf be deemey acceptable if the average of three (3}
tonsecutlve strerigth test resulis s equal to or exceed the specified strength and no
individual test result falls belaw the specified strength by more than 159,

Concrete deemed to be nat acceptable using the above criterla may be rejected
uness the Contractor ean provide evidence, by means of core tests, that the quality
of concrete répresented by the falled test result is acceptable In place. Three {3
cares shall be abtained from the affected area and cured and tested in accordance

D, MethodufMeasurement
The quantity of eoncrete to be paid shall be the number of cubic meters placed angd
accepted in the completed structure. No deductfon wili be made for the 158 volume
occupied by the plpe less than 101 v cutside diameter nor for refnforcing 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 fisted below that is included
it the Bill of Quantities of structural concrete and/or reinforced congrete completed in place
will be paid for at the contract unit price for cublc meter as indicated on the Big Schedute,
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Payment shall be. made under:

Pay Item ' Unit of
Mumber Description Measurament
500 (1)a gg:smrai Concrete, Class A, 3000 psi, 7 | o e
900 (0> gtar;lsctural Concrete, Class A, 3000 psi, 14 | cubic Meter
T , ——
900 ()c . wmral Concrete, Class A, 3000 psi, 28 | Cubic Meter
900 (1t 3;"‘5“’“‘ Concrete, Class A, 9000 psi, 28 & o o veter
00 (1je ggrsmnl Concrete, Class A, 5000 psi, 28 t Cubic Meter
900 (1)f :;r;.rscmral Concrete, Class A, 6000 psi, 28 Cubic Meter
|

900 (1 . Structural Concrete, Class 4, 14days | Oubic Metes
900 ¢1)i  Structoral Concrete, Class A, 28 days | Cubic Meter
900 (22 Structural Concrete, Class B, 7 days Cubic Meter
900 (b . Structural Concrate, Class B, 14 days Cubic Meter
900 (2)c - Structural Concrete, Class B, 28 days Cubic Mater
900 (3)a  Structural Concrete, Class C, 7 days ;  Cublc Meter
900 (3)b  Structwal Concrete, Cass C, 14 days | Cubic Meter
900 3)c : Structural Concrete, Clags C, 28 days Cubic Mater
90 (4)a Structurai Concrete, Class P, 7 days _ Cubic Mater
900 (4) | Structural Concrate, Ciass P, 14.days Cubic Meter

! _

" Pay Item - Unit of

. Number Description Measurement

| 900(4) | Structural Concrete, Class P, 28 days Cubic Meter

© 900(5)  Seal Concrete Cisbic Meter
900 (6) | Reinforced Concrete Cubic Meter

IX. REENFORCING STEEL
A. Description
This Item shall consist of furnishing, cutting, hending, fabricating, welding, and placing of
steel reinforcement with or without epoxy coating of the type, slze, shape and grade
required in accordance with this Specification and in conformity with the requlrements
shown on the Plans.

B. Material Requirements
Relnforcing steel shall conform to the raguirements of the following Specifications:
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Stae]

[Deformed —— AASHTO 1 31N Siariord Spaciicaas for Deformed and
(Billet Steed  Piain Cariyon and Low-Alioy Stee! Bare for  Concrate
Bars ‘Reinforcoment _ _
for Concrete ASTM ABISM, Standard Specificztion Tor Beformed and Pain |
Reinforcement Carpon-sheer Bars for Concrete Reinforcement

PNS 49, Philippine National Stondard, Stact Bars for Concrete
| :Reinfarcement - Spedification
| Gefarmed AASHTO M 336M, Standgrg Specification for Steel Wire and
[Steal Wire for -Weided  Wire, ~ Plain and Deformad, for Comcrete

‘Deformed, for Concretay
{Welded Stee! "ASTM AT084M Steel Wire and Welded Wire Reinforcement,
IWire Fabric Plain and Defoemed, for Conerpte
for Concrete
Reinforcement )
Lolt-Drawn ARSHTO M 336M, Standard Specification for Steel Wire ang
Stest Wira for Welded  Wire, Piain and Deformed, for Concreto
Conerate ‘Reinfarcemant
Reinforcement (ASTM A1064M, Standard Specification for Carbon-Stael Wire,
‘and Welded mreRemfmCement, Platny and Deformad, for
‘Concrete) ) . )
Fabrigated AASHTO M 548, Standard Specification for Weldad Deformed
Steel Baror  :Steef Bar Mats for Concrate Reinforcemant (ASTM Al84M,
Rod Mals for :Standarg Specification For Welded Deformed Steel Bar Mats
Concrete for Concrete Reinfarcement)

Reinforcement
Weldeq ARSHTO M 338M, Standard Specification for Stee! Wire and
_ Wetded Wire, Main and Defermed, for Cancrete

Steel Wina Relnforcement: (ASTM 10640, Standard Specification for
i Typeof ]
| Reinforcing ’ Specification !
Fabeic  of |Carbon-Gteel Wire and Welded wire Reinforcement, Plain
.Concrete and Deformed, for Conenatey
iReinforcement |
 Plastic Coated Jmsmo M 254M, Standand Speciication for Corragion
:Dowel Barg Resistant Coated Driwe! Bars Type &
i Low Alloyr ASTM AZ06M, Skancard Specification for Deformed and Fizin
1 Steef Low-Alloy Stee! Rars for Cancreta Reinforcement
: Deformad
/Bars for
: Concrete
‘Reinforcement

Deformed Ral |ASTH ASOEM, Standard Specification for Rail-Steel ang Axe
- Steefard  |Steal Deformed Bars for Concrete Reinforpament

If reinforcing bars are to be welded, these ASTM specifications shall be supplementeq by
requirements: assuring sagisfactory weldability.

Dowel and tie bars shall conform to the requirements of AASHTO M 21 (ASTM AG15)/PNS 49

Except that rail steel shatl not be used for tie bars that are ta he bent and straightenad
during construction. Tie bars shall he deformed bars. Dowel bars shall be plain round bars,
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Before dellvery o the sitz 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 slepves for dowel bars shall be metal of an approved design to cover S0 mm, plus or
minus 6.3 mm of the dowel, with a closed end, and with.a suitable stop to hold the end of
the sleeve at least 25 mm from the end of the dowet bar, Sleeves shall be of such design that
they do not collapse dutlng construetion.

Plastic coated dowel bar conferming to AASHTO M 254M may be used.

1. Wire Rope or Wire Cable

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

1. Prestressing Reinforcing Steel
Prestressing reinforcing steel shall conform to the reguirements of the following
Specifications:

High-tensile wire : AASHTO M 204M, Standard Specification for Uncoated
Stress Relieved Steel Wire Tor Prestressed Concrete ASTM
A421M, Standard Specificatlon 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 Cencrete Reinfarcement
ASTM A416M, Standard Specification for Low-Relaxation,
Seven-Wire Steel Strand for Prestressed Concrete

High-tensile-strength alloy bars shali be cold stretched to a minimum af 895.7 MPa,
The resultant physical properties shall ba as follows:

Table 902.2 Resuitant Physical Properties of High Tensile Strength

Alloy Bars _
Physical Property Requiremant
- " . - 1,000 MPa fallowed by

Minimum ultimate tensile strength | | stress relievin

Mnu:sl.;;n wgld_strengzh. measured by the 8.7% 595.7 MPa
| Minwrnum moduius of elasticity 25,000,000
"Minimum elongation in 20 bar diameters after o
Lrupture -

Diatmeters tolerance _ [0.254 mm to 0.762 mm

If shown on the Plans, Type 270 k strand shall be used, vonforming to AASHTO M 203M.
Where strands are ta be used for past-tensioning, the same shail 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 shail be proofstressed to
90% of the granted tensile strength. After proofstressing, the bars shall conform to the
faliowing minimum properties: :
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Table 802.3 Minimum Requirements for High Strength Alloy Steel
Bar for Post-Tensionin

i Propérty Requirement

{ Tensile Strength, fo 1000 MPa
Yield Strength (0.2 offset) ! 0.90 '
 Elongation at Rupture in 20 diameter 4%

[ Reduction of Ares at Rupture 25%

3. Epoxy Coated Reinforcing Steel Bars

Epoxy coated reinforcing steel bars shall ke applied with protective epoxy coating by the
electrgstatic spray method %o strengthien the concrete and profect against corrosive
conditions that will be exposed to the aggressive slements,

Epoxy eoated reinforcing steel bars shall conform to ASTM AZ75M, Standard Specification
for Epoxy-Coated Steel Reinforcing Steel Bars for stee) bars coated in straight condition and
then bent, and ASTM A934M, Standard Speciffcation far Epoxy-Coated Prefabricated Stesl
Bars for steel bars that are bent prior to coating,

The powder coating shali be of organic compusition except for the pigment which may be
inorgahic if used,

The feliowlng kinds of relnforcing steel bars are allowed to be applied with epoxy coating,

Table 902.4 Kinds of Reinforcing Steel Bars are aflowed to be
applied with ¢ coatin

Reinforcing Steet { __ Standard Designation
ﬁﬁﬁ%ﬁ:ﬁ:e ‘,i;:f:’,;ﬂ:‘;;_,;*;? Pin | ASTMA706
B for Concete Retaremom . | _ASTH A9%6/A381TO M 72
2, Surface Preparation

The surface of the steel reinfoscing bars to be coated shall be cleaned by abrasive
blast cleaning to a near white metal, it is recommended that reinforcing steel bars
and blast media be chacked for contamination by any foreign materials and oil
impurities prior to use. Blast media found to be salt contaminated shauld be
rejacted. Reinforcing steel barg and bldst media found to be contaminated shalf be
refected or washed cleaned prior to heatlng thry the use of tnethods suitable tg
remove the contamination,

Mariufacturers shall be parmitted to use a chemical wash or blast-cleaned stesl
reinforcing bar surface, or both, fo enkhance coating adhesion. This pretreatmant
shall be applied after abrasive cleaning and hefore epoXy cozting, in accordance
with the written applicatlon  insteuetlons  specified by the pretreatment
manufacturer,
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b, Coating Application

If pretreatment is used in the preparation of the surface, the powder coating shail
be applied to the tleaned and pretreated steel reinforcing bar surface as scon as
possible after surface treatments have been completed, and before visibie oxidation
ofthe surface oceurs as discernible to a person with normal 178 of corrected Wision.
In no case shall application of the <oating be delayed more than 3 hours after
cleaning.

The fusion-bonded epoxy powder coating shall be applied in zecordance with the
written recommendations of the manufacturer of the howder 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 crayons, or both, at
least once every 30 minutes. The powder coating shalt be appiied by electrostatic
spray or other sultable method,

¢. Curing

Following powder appilcation, the coating Js ailowed to cure at apptroximately 30
seconds during which time it hardens to 3 solid. In some plants, the curing is often
followed by an air or water guench that quickly reduces the bar temperature to
facilitate handling,

d. Reguirements for Epoxy-Coated Reinforcing Steel Bars
i Coating Thickness
For acceptance purpose, at least 90% of all recorded thickness
measurements of the coating after curing shall be 175 Mm to 300 pm.
Thickness measurements below 125 um shall be considered cause for
rejection, The upper thickness fim!t does not apply to repaired areas of
damaged coating.

A single recorded coated reinforcing steel bar thickness measurement is
the average of three (3) individual gauge readings obtained between
four {4} consecutive deformations. A minimum of five I5) recorded
measurements shall be obtained approxitmately evenly spaced along
each side of the test bar {a minimum of ten (10) recorded
measurements per bar}, '

The coating thickness shall be measyred on the body of a straight Jength
of reinforcing steel bar betwean the deformations.

il.  Coating Continuity i
Holldsy checks to determine the acceptabliity of the reinforeing steel
bars prior to shipment shall be made at the manufacturer's plant with a
67.5 V, 80,000 O, wet-spenge type direct-current holiday detector or
equivalent method.

On average, there shall not be more than three {2) holldays per meter
on a coated steel reinforeing bar, The average applies to the full
praduction length of a bar.

A wetting agent shall be used s per applicable requirements of Test
Method of ASTM G82, Standard Test Methods for Holiday Detection in
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Pipaline Coatings In the inspection for hofldays on the coated stee}
reinforcing hars.

M.  Coating Flexibility

{a} The ctoating flexibility shall be evaluated by bending production
coated relnforcing steef bars at a uniform m@te around a mandrel of
specified size within a maxlmum specified time g3 prescribed in the
applicable requirements of bend test requirements of ASTM A775M,
Standard Specification for Epoxy-Coated Steel Reinforcing Bars. The
wo (2) longitudinal ribs shall he placed in a plane rerpendicular to
the mandre! radlus. The test specimen shall be between 20° ¢ ang
30°C,

No cracking or dishonding of the coating shall be vislble to tha
unalded eye on the outside radius of the bent bar. Evidence of
cracking or disbandlng of the coating shall be considered cause for
rejection of the coated reinforeing steel bars represented by the
bend test sample,

(b

(¢} Fracture or partiaf failure of the reinforcing stee| bar, ar cracking ar

specimens. These iwo (2) specimens shal then meet the
requirements of (h),

{d} The requirements for coated reinforcing steel bars shall be met at
the manufacturer's plant prior to shipment.

C. Censtruction Reqguiraments

1. Order Hsts

Before materials are ordered, alt order [ists and bending diagrams shalt be furnished by the
Contractor, for approval of the Engineer. The approval of order lists ang bending diagrams by
the Enginger shall in no way relieve the Contractor of rasponsibility for the correctness of
such lists and diagrams. Any expense incident to the revisions of materlals furnished i
accordance with such lists and diagrams to make them comply with the Plans shali be borne
by the Contractor.

2. Protection of Material
a, Steel Reinforcement
Steal reinforcement shall be stored above the surface of the ground upon platforims,

When placed in the work, reinforcement shall be free from dirt, detrimental fust,
ioose scale, paint, Brease, oil, or other forelgn matartals, Reinfarcement shall be free
from injutious. defects such as cracks ang taminations. Rust, surface seamns, surface
irregularities or mijl scale will not be cause for rejection, provided the mirdmum
dimensions, cross sectional area and tensjle Properties of a hand wire brushed
SpecLimen meets the physical requirements for the size and grade of steel specified,
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b. Epoxy-Coated Refnforcing Steel Bars

i if rainy or exceptionally humid weather oocturs or is anticipated, bars
shall be stored under cover Immediately upon delivery to site. Epoxy
bars shail be covered with polyethylene or ciher materials to pravent
exposure to direct sunlight.

i,  Epoxy coated steef 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 sufficfently to prevent s3Es in the bundles
and from workers waltking on tha steel,

ii.  Renforcement steel bars shall be handied and stored in manner to
prevent damage to bars or the epoxy coating.

iv.  Coated reinforcing steel bars, whether individual bars or bundies of bars
or both, shali ba covered with apague polyethyiene sheeting or cther
suitable opague protective material. Fot stacked bundies, the protective
covering shall be draped around the perimeter of the stack, The covering
shall be secured adequately, and allow for air clrgulation around the bars
to minlmize condensation under the covering.

v. Al systems for handling the epoxy costed bars shall have padded
contact areas to eliminate damage.

vi.  All bundiing bands shall be padded or suitable banding shall be used to
prevent darmage to the coating, All bundlas of coated reinforcing steel
hars shall be lifted with a strong back, spreader bar, multiple supports,
or a platform bridge to prevent har to bar sbrasion from sags in the
bundles of coated relnforcing steel bars,

3. Bending

All reinforcing bars requiring bending shall be cold-bent tg the shapes shown on the Plans,
Bars shall be bant around a circular pin having the following dlameters {D) in relation to the
rominal diameter of the bar (d) as shown in Table 902.5.

Table 902.5 Pin Diameter for Banding Bars

' Nominal Diameter (d), mm | Pin diameter (D)
: 10 to 20 3 6d
25 to 28 8d
32and greater i 16d

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

4. Placihg and Fastening

All steel reinforcement shall be accurately piaced in the position shown on the Plans and
firmdy held there dusring 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, Tles shalf be fastened on the inside.

Distance from the forms shall be maintained by means of stays, blocks, ties, hangers, or
other approved supports, so that |t does not vary from the position indicated on the Plans by
more than 6 mm. Biocks for roiding reinforcement from contact with the forms shall be
precast mortar blocks of approved shapes and dimensions. Layers of bars shall be separatad
by precest mortar biocis or by other equally sultable devices. The use of pebbles, pieces of
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broken stone or brick, metal pipe and wooden blocks shall not be permitted. Untess
otherwise shown on the Plans or as required by the Engineer, the minimum distance
between bars shall be 40 mm. Reinforcement in any member shall be placed and then
inspected and approved by the Engineer before the placing of concrete begins. Concrete
reinforcament placed In vig'stion of this pravision shall be rejected and removal shall he
required unless otherwise structural Integrity of the structyre was proved adequate by the
Cantractar in writing and approved by the Engineer. if fabrit reinfarcement is shipped in
rolls, it shall be straightenad befare being placed. Bundled bars shall be tied together at not
more thar 1.80 m intervats,

5. Splicing

All reinforcement shall be furnished in the fuil fengths indicated en the Plans. splicing of
bars, except where shown on the Plans, will not be permitted without the written approval
of the Engineer. Splices shalf be staggered as far as possible and with a minimum separation
of not less than 40 bar diameters.

Bars shall be iapped in Accordanes to Table 902,8

Table 902.6 Bars Minimum Lap Distance

; . frade 280 Grade420 = Butnot less
 Sptice Typa (40) | (60) " than

' Tension | 24 bar dia. . 36bardia._ . 300mm
Ig:mprem‘on l 20 bar dia. | 24 bar dia, f 300 mym

in lapped splices, the bars sha!! be placed in contact and wlired together. La pred splices will
not be permitted at locations where the concrete sectlan is insufficient to provide minimum
clear distance of 1 1/3 the maximum slze of coarse aggregate hetween the splice ang the

Spiral relnfarcement shall be spliced by Japping at least 1 % turns or by butt weiding unfess
ctherwise shown on the Plans, Spilcing shall conform to the following requirements unless
otherwise shawt on the Plans,

a. lag splices shall not be permitted for bars larger than 36 mm &,

b. For contact lap sphees, minimum clear spacing between the contact lap splice and
adjacent splices or bars shall ke in 2ccordance with the requirements balow.

. For parallel Aon-prestresed reinforcement in 5 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 nan-contact splices in flexural members, the transverse center-tocenter
spacing of spliced bars shall not excead the Izsser of one-fifth the required fap splice
length and 150 mm.

d. Lap splices of byndied bars shall be in accordance with the requirements below.
L Lap spfices of hars in the bundte shail be based on the lap splice tength
required for the Individual bars within the bundie.

it. Indivictual bar splices within a bundle shal not overlap.
fii. Entire bundles shail not he lap spliced,
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6. Lapping of Bar Mat

Sheets of mesh or bar mat reinforcement shall overlap each other sufficlently to maintain a
uniform strength and shall be securely fastened atthe ends and edges. The overlap shall not
be less than one (1) mesh it width.

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

For steel bars conforming to ASTM A706M, Standard Specification for Deformed and Plain
Low-Alloy Steel Bars for Concrete Relnforcement the bars can be welded without
preheating. Steel bars conforming to ASTM AB15M, Standard Specification for Deformed
and Platn Carbon-Steel Bars for Concrete Reinforcement shail be preheated to 260°C,

After completion of welding on epoxy-coated bars, the darmaged areas shall be repaired
using patch materials conforming to ASTM A47M, Standard Specification for Ferritic
Mezlleable tron Castings,

D. Method of Measurement
The quantity of reinforclng steel td bie paid for will ba the final guantity placed and accapted
In the completed structure as shown on the Pians.

E. Dasls of Payment
The accepted quantity, measured as prescriced in Section 902.4, Method of Measurement
shall be patd for at the Contract Unit Price for reinforcing steet which price and payment
shall be full compensation for furnishing and placing ali materials, including all fabor,
equipment, teols and incidentals nacessary to complete the work prescribed in this Item.

Payment shall be made under;

" Pay Ttem | Unit of
. Number Description Measurament
902 (1) 21 | Reinforcing Stee! (Deformed) Grads 40 Kitogram
 902(1) a2 | Reinlorcing Steel (Deformed) Grade 60 Kilograin
| 902(1)b | Relnforcing Steel (Plain/Rocnd) Kilogram
%02 (2) at E"m o Y‘Q’age"; Rﬁ'“f%dm Steel Kitogram
f T -
! ! Epemy-Coated Reinforeing Steet
24D (Deformed) Grade 60 Kilogram
; Epoxy-Coated Reinfarcing Steel
aw2(2)b (Plain/Round) Kilegram

¥. FORMS AND FALSEWOQRKS
A. Description
This ltem covers the furmishing, fabrication, Installation, erection, and remaval of forms and
falseworks for cast-in-place concrete,
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B. Material Requirements

Forms shall be constructed with metal or fimber. For timber forms, it i important that the
rolsture content of the timber that wiil be used to make the formwork in between 15% to
20%. Low moisture content mesns the timber is very dry thus It can absorb moisture from
the wet concrete resulting to swelling and bulging of timber and weak hardened concrate,
Use of tough resin as wood coating is the treatment used to overcome the molsture
problem in timber formworks though painting the wood with varish is an shernative
cheaper treatment. Forms for surfaces which will be exposed to view when construction is
completed shali be prefabricated piywood panel forms, Job-buiit plywoad farms, or forms
that are lined with plywood or ftber board,

not be required for surfaces which arg normally submerged or not ordinarily exposed to
view. Other types of forms, such as steel or unlined wooden forms, may ba used for surfaces
which are not restricted 1o plywood or lined forms, angd may be used as backing for form
linings. Forms are required ahove all axtended footings.

€. Construction Requiraments

1. General
Forms shail be furnished, fabricated, installed, erected, and remeved as specified
herein and shall be of 3 type, size, shape, quality and strength to produce hardensd
concrete having the shape, lines and dimensions indicated on tha drawings, The
forms shall be trug to line and grade in accordance with the tolerances as specified
for cast-fn-place cancrete and shall be mortar tight and sufficiently rigid to resist
deflection during conzrete placement. The surfaces of forms shall be sraooth and
free from irreguiarities, dents, sags, and holes that would deface the finished
surfaces,

The minimum thickness used for metal forms shail be 2.5 mwm or 3 mm thick or of
such thickness that the forms remain true to shape. For timber formworks plywood

covering and patchéd with cement mortar. The 185 use of approved internal stecf
ties or steel or plastic spacers shall be permitted, The fabricated spacer blocks shall
have an embedded No. 16 &1, Tle Wire with sufficient length to be attached to the

The design and construction of the formworks and falseworks shall be the
responsibifity of the Contractor and for approval of the Engineer. The Contractor
shatl employ competent professional engineering services to design forms to he
approved by the Engineer and Supervise the erection of all formwerks naeded for
the completion of the project. All matertals to be incorporated to the site shalf he
inspected and approved hy the Engineer,

FERD.OF.04 ) Page 53 of 132



FEPD.QF.04

2.

Fabrication and Erection

Farmiworks to be used shall conform to AC! 347 - Gulde to Formwork for Concrete,
Forms shall be substantial and sufficlently tight to prevent leakage of mortar, Forms
shall be braced or tied to maintein the desired position, shape, and alighment during
and after concrete placement. Walars, studs, interngt Yies, ant other form supports
shall be sized and spaced so that proper warking stresses are not exceeded. Jaints in
foims shall be bolted tightly and shall bear on solid construction, forms shall be
constructed sa they can be removed withaut hemmering; wedging, or prying against
the conerete, 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 deslgned to
whithstand cohcrete pressures without bulging, spreading, or lifting of the forms. The
forms shall produce finished surfaces that are free from off-sets, ridges, waves, and
cancave or convex areas,

Forms to be reused shall be thoroughly cleaned and repaired. Split, frayed,
defaminated, or otherwlse damaged forms shall riot be used, All form panels shall be
placed in a neat, symmetrical pattern with level and continucus horizonta! joints.
The Contractor shall place special attention on mating forms to previously placed
walls so as to minimize steps or rough transitions. Form panhels shall be of the largest
practica! size to minfrize joints and to improve rigidity which is to be desi_gned by
the formworks engineer of the Contracter. For engineered wood, avallable panels
sizes of 1.20 m x 2,70 m and 3.00 m % 2.40 m can be orderad. Beams and slabs
suppurted by concrete columns shall be formed o & way that the column forms can
be removed without disturbing the supports of the beams or siabs,

Wherever the top of a viall will be exposed to weathering, the forms on at feast one
stde shall not extend above the top of the wall and shall be brought to true line and
grade. At ather locations, forms for conerete which is to be finished to a specified
elevation, slope, or contour, shall be brought to a true line and grade, or a wooder
guide strip shall be provided at the proper location on the forms so that the top
surface can be finished with a screed or template. At horizontal construction jaints
in walls, the forms on one side shall not extend more than 7 m ahove the foints,

When necessary, temporary openings shall be grovided at thé bottem of columm
and wall forms and at other palnts in order to facilitate cleanirig and 186 inspection
pHer ta 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 charrifer formed by a wood ¢r metal chamfer strip.

Farms for exposed surfaces and all steel forms shall be coated with non-staining
form release agent wihich shall be appiled just priar to placement of steel
reinforcement. After coating with industrial lubricants such as form oil, any surplus
form release coating on the form surface shalf be removed. Waod farms for
unexposed surfaces may be thoroughly wetted with water th Heu of coaling with
industrial lubticant immediately before concrete pMacement, except in freezing
weather form release toating shal be used. Should misaiignment of forms or
screeds, excessive deflection of forms, or displacement of reinforcemant eccur
during concrete placement; immediate corrective measvre shzall he taken to ensure
acceptable lines and surfaca to required dimensions and cross sections. If any forms
bulge or show excessive deflection, in the opirfon of the Engineer, the concrete shall
be removed and the forms shall be rebuilt and strengthened.
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3.

a. Proper foundations on ground, such 3s mudsills, spread footings, or pile
feotings should be provided. If soil under mudsifls 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 seund (made of good quallty and durable materizals} in
order tu carry the full load and sice pressure from freshly placed concrete. To
ensure that forms are safe, correctly designed and strong enough for the expected
load, Ccgupstionat Safely and Health Administration {OSHA} regulations under
Section 1926.703 Safety and Health Repulations for Canstruction, American
Concrete Institute 347 {AC) 347) - Guide 1o Farmwork recommendations under
Section 3.1 Safety Precautions in Construction and Section 3.2 Construction
Practices and Woarkmanship, and fecal code requirernents for farmwork should ke
followed.

Delivery, Storage, Malntenance and Handling

Ary formwork with steat components should be stored in a dry place. Avold direct
sunlight on timber forms. Store form materials and accessories above ground with a
minimum height of 100 mm on framework or blocking without twist or bend, and
shall be covered with a suitabie waterproof of covering providing adequate air
circulation and free from dirt. Store and handle form coating to prevent
contamination  in  acrordance  with manufacturer's recommendation, For
maintenance of the forms, use stiff brush and tlean water for the cleaning of forms.
Use scrapers only as 2 last resort for maintehance purposes, Keep forms well-siled
to prevent delamination of plywood or rusting of steel and always oil the adpes.

Forms, falseworks and centering shall not be removed or disturbed untili the
concrete has attained sufficient strength to safaly support all dead and tve loads, or
wrdl the concrete has attzined the minimum hercentage of specified design
strength listed in the Table below, Sharing beneath beams or slabs shall be feft in
place and reinforced as necessary to carry any construction equlntment or materials
placed thereon.

No forms shall be removed without the approval of the Engineer, in general and

under normal canditions, the Engineer will approve removal of forms after the
following time has elapsed:
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Description of Structural | Period of ime . Minimum % of

Member {days) : Design Strength

Walls, column and vertical im2 : 0%
sides of beams :

‘Beam soffits {skoel Pa— 7 80%
props/shoring left urder)

Sofftts-of slabs (steal formwork | ? : 0%
prapsyshoring fef under) :

Removal.of stes) formwerl 7 : W%
propsfshoring to slabs: Soffits - :
of slabs, for slabs spanning up
t045m

Removal of steal farmwork 14 . 0%
props/shoring to slabs: Soffits
.of sfabs, for slabs spanning
over 4.5 m

Removal of steel formwork 14 BO%
props/shoring to beams and .
arches:

Centering under girders, beam
frames ard arches spanning
uptn 5.0 m

Removal of steet formwork 21 80%n
propsfshoring to beams and
-arches: )
Centering under girders, beam
frames and erches spanning

over 5.6 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 shalt be removed next.

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

Care shall be taken inte consideration during form removal to avold surface gouging,
corner or edge breakage, or other tamage to the concrete. Immediately after form
removal, any damaged or Imperfect work shall be repaired as specHied by the
Enginaer.

Removal of Forms-for Special Structures

in continuous structures, suppert should not be released in any span untll the first
and second adjoining spans on each side have reached the specified strength. For
prestressed conpcrete construction, pre-terisigning and posttensfoning of strands,
cables or rods can be done with or without side forms of the member in place.
Bottom forms and supporting shores or falsewark should remain in place until the
meenber is capabla of supporting its dead load and anticlpated construction loads, as
well as any formwork carrled by the member. Side formis that remain In place during
the transfer of pre-stressing force should be designed to alfow for vertical and
horizontal movements of the cast member during the prestressing aperation. In all
cases, the deflections of members due to pre-stressing force and the elastic
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deformatlon 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 supperting shores da
not fall out due ta lHting of the sdab during tensioning. Far large structures where
the dead load of the member rernains on the formwork during pre-stressing,
displacement of the dead load toward end supports should be considerad in the
deslgn of the forms and shoring, including sills ar other foundation support.

For toncrete structures with direct or indiract contact with sea water, sea water or
brackish water shall not come in direct contact with concrete prior to the age in days
Indicated in the Table shown below,

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

Water Salinity (ppm dissolved . Days to Elapse prior to Salt

- salts) (parts per million or mg/L . Water Contact (days)
: of dissalved salts) ;
0 to-10,000 : formal Curing
10,000 to 20,000 15
20,000 to 30,000 5
[ Over 30,000 i 30

6. Quality Control and Inspection

Materials and components used for formworks shall be axamined for damage or
excessive deterioration hefore use. Reuse of forms shzall be alloweg only if 189
found sultable after necessary repairs, n case of timber forms, the Inspection shali
not ohly cover physical damages but also signs of attacks by decay, rot or Insect
attack or the develapment of splits. Reuse of job-built forms shall be permittad only
when specificaliy approved hy the Engineer.

The Engineer shalt inspect the completed formwork, hefore carsying out any work,
including fixIng of reinforcing support.

. Method of Measurement
Forms Installed for the cast-in-place concrete in aiccordance to shop drawings and design
caleulations shall be measured In square meters or when the contract stipulates thar the
payment for formworks and falseworks will be on fump sum basis, the Pay tem will include
all materials and components. used for furnishing, fabrication, Installation, erection and
remaval of forms. The quantity to be paid for shall be the square meters of formwork ysed
and accepted by the Engineer or the lump sum bid price in the Contract.

E. Basis of Payment
The quantity measured as prescribed zbove shalf be pald for at the Contract Unft Price or
lump surmn price bid for the pay item listed below that is included In the Bill of Quantities,
This unit price shall cover full campensation for all materials, labor, tocs, equipment, and
releted services necessary for the design, construction and removat of formwork and
faisewark. Properly supported members as required unti! the concrete s cured, set and
hardened s afso part of the Contract Unit Price,
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Paymant shall be made under:

PayItem = L f Unit of '
Number Description ~ Measurement
903 (1} ' Formworks and Falseworks ' Lump Sum
903 {2} [ Formwvorks and Falseworks Square Meter

XI. METAL STRUCTURES
A, Description
This work shall consist of furnishing, fabricsting, hauling, erecting, welding and painting of
metal structure and acecessories constructed in accordance with the Plans and this
SpecHications.

B. Material Requirements
d. Classes of Structural Steels
[. Buiit — 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 reguirements of ASTM A36M,.
Standard Specification for Carbon Structural Steed.

Built-up cross secilons consisting of piates with a thickness exceeding 50
mm, used as members subject to primary-tensfle forces due to tension or
flexural and spliced or connected to ather members using complete Joint-
penetration groove welds that fuse through thickness of plate, shali conform
to ASTM ABM, Standard Specification for General Requiremeants for Ralled
Struttural Steel Bars, Plates, Shapes and Sheet Piling, Supplementary
Requirement S5, Charpy V-Notch Impsct Test and ASTM AB73M, Standard
Specification for Sampling Procedure for Impact Testing of Structural Steel,

li. Cold Formed Plate Shapes
Cold formed plate shapes are made from steel plates with thickness ranging
from 6 iam to 20 mm formed by cold rolling o by press brake bending into
the desired shape, It shall conform to ASTM A36M.

ill. Cold Formed Light Gage Shapes
Structural stee! shapes cold-formed from coils or sheets with thicknesses
ranging from 2 mm to § mm.

iv. Rolled Steel Plates
Rofled Steel shapes are structural steel sections praducad by passing red hot
blcoms {for larger sections) ar blilets (for smaller sections) through rolls
until the desired shape 1s attalned. Rolled stegl shapes shali conform to the
billet specifications for PNS 49, Steel Bars for Concrete Reinforcement ~
Specifleation, Grade 230,

v, Metal Decks
Metal decks or panels shall conform to [tem 1033, Metal Decks.
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b. Structural Steel Materials

i

Feneral

For hot-rolled structural shapes, plates and bars, such tests shall be made in
accordance I ASTM A6M; for sheets, such tests shall be made in accordance
with ASTM AS68M, Standard Specification for Steel, Shest, Carbon,
Structural, and High-Strength, Low-Alioy, Hot-Rolled and Cold-Rolied,
General Requirements; for tubing and pige, such tests shal! ke made in
accordance with the requirements of the applicable 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:

Dasignation Title

ASTM A36M _ Standard Specification for Carbon Structural Steel _
ASTM AS29M  Standard  Specification  for  High-Strength  Carbon-

. Manganese Steel of Structurat Quality

ASTMAS72M  Standard  Specification for High-Strength  Low-Alloy

‘Columbium-Vanadium Structural Steef

; ASTMASBAM ~Standard Specification for High-Strength Low-Alioy

_ Structurat Steel, up to S0ksi {345Mpa} Minimum Yield Point,
with Atmospheric Corrosion Resistance

* ASTM A709M _Standard Specification for Structural Steel for Bridges

! ASTM A913M  Standard Spedification for High-Strength Low-Alloy Steal

Shapes of Structurat Quality, Produced by Quenching and
Self-Tempering Protess (QST)

[ AST™ A992M | Standard Specification for Structural Steel Shapes

lil. Structural Tubing

Structural tubing shalf conform to the following specifications or as
indicatzd in the Plans:

r

-

| Designation Title

ASTN A500M | Standard Specification for Cold-Foimed Welded and

Seamiess Carhon Steet Structural Tubing in Rounds and
Shapgs

E Designation : 'ﬁtfé

»

-

ASTM ASOIM Standard Specification for Hot-Formed Welded and

_ Seamiess Carbon Steef Struchweal Tubing

i ASTM A618M  Standard Specification for Hot-Formed Welded and

Seamiess High-Strength Low-Alloy Structural Tubing

ASTM AB4IM | Standard Spedification for Cold-Formed Welded and

Searriess High-Swength, Low-Alloy Structural Tubing with
Improved Atmospheric Corrosion Resistance

Pape 59 of 132



iv. Steel Pipe
it shail conform to the requirements of ASTM AS3M, Standard Specification
for Pipe, Stesl, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless,
Grade B.

v. 5teel Platas
Sieel plates shall conform to the following specifications or as indicated in
_ the Plans:
Designation Title
i ASTM AIGM  Standard Specification for Carbon Structural Steet
i ASTM A242M  Standard Specification  for High-Strength  Low-Alioy
Structural Stee!
ASTM A2838  Standard Specification for Low and Intermediate Tensile
Strength Carbon Steel Plates
! ASTM AS14M  Standard Specification for High-Yiekd Strength, Quenched
! and Tempered Alioy Steel Plate, Suitable for Wekiing
ASTM AS29M  Standard  Specification for ‘Hiph-Strength  Carbon-
Manganese Steel of Structural Quality
ASTM AS72M  Standard  Specification for High-Strength  Low-Alloy
Columbium-Vanadium Structural Stee!
. ASTM ASBBM  Standard Specdification for  High-Strength  Low-Alloy
Structural Steel, up to 30ksi (345Mpa) Minimurm Yield Point,
i _ with Atmospheric Corrosion Resistance
i ASTM A709M Standgrd-Speciﬁcabion for Structural Stee! for Bridges
ASTM A1011M ! Standard Specification for Steel, Sheet and Stvip, Hot-
Rolled,. Carbon, Structural, High-Strength Low-Alloy, High-
Stength Low-Alloy with Improved Formability, and Uitra-

High Strength
vi. Steal Bars
Steel bars shall conform o the following specifications or as Indicated n the
Plans:
Designation - Title

ASTM AJGM _ Standard Specification for Carbon Structural Steel
ASTM AS29M  Standond  Specdication for  High-Strength  Carbon-
Manganese Steel of Structyral Quality

I ASTM AS72M . Standard Specification  for High-Strength Low-AI!oy
" Colurnbiwmi-Vanadium Structural Steat

ASTM A709M | Standard Specification for Structural Stee! for Bridges

vii. 5teel Sheets
Steel sheets shall conform to the following specifications or as Indicated in
the Plans:
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Designation Title

-

STM AGOGM. * Standard Speciication for Steel, Sheet and Strip, High-
Strength, Low-Alloy, Hot-Rofled and Cold-Rolled, with
Fmproved Atmospheric Corrosion Resistance

ASTM A1011M | Standard Specification for Steel, Sheet and Strip, Hot-
Rotled, Carbon, Structural, High-Strength Low-alioy, High-
| Strength Low-Aloy with Improved Formability, and (lera-

High Strength
¢ Steel Casting and Forgings
Cast steel shall conform to ASTM A216M, Standard Specification for Steel Castings,
Carbon Suitable for Fusion Weldling, for High Temperature Service.
Steet forging shall conform ta ASTM AGEEM, Stendard Specification for Stee
Forgings, Carbon and Alloy, for General Industriat Use,
d. Bolts, Washers and Nuts

PEFD.CF.04

Bofts, washers and nuts shall conform t0 the requirements of the following
specifications or as indicated in the Plans:
| Designation Title
. Bolts

ASTM A7 Standard Specificaion for Carbon Steel Bolts, Studs, and
; Threaded Rod 60 000 PSI Tensile Strength

i[ ASTM F3125M ~ Standard speacification for High Strength Structural Bolts,

. Steel and Alloy Steel, Heat Treated, 120 ksi {830 MPay and
" 150 ksi (1040 MPa) Minimum Tensile Strerigth, Inch and
Metric Dimensions
ASTM M43 | Standard Specification far Hex Cap Screws, Bolts and
Stugs, Stee!, Heat Treatad, 120/105/90 ksi Minimum
Tensile Strength, Geneyat Uise

_Designation | Title
Nuts
ASTMAL94M | Standard Specification for Carbon Steel, Alioy Steel, and
) : Stainless Steel Nuts for Bolts for High Pressure or High
Yemperature Service or Both
ASTM AS63 | Standard Specification for Carbion and Alloy Steel Nuts

' Washers

ASTM F436M | Standard Specification for Hardenad Steel Washers Tt
| and Metric Dimensions

ASTM F959M | Standard Specification for Compr&ﬁsib!e-Washer-Type

Direct Tension Indicators for Use with Structural Fasteners,

Inch and Metric Series

Ancher Rods and Threaded Rods
Anchor rad and threaded rog material shall conform to the following specifications
or as indicated in the Plans:
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‘Designation. Title

. ASTM A36M | Standacd Specification for Carbon Structurat Steel

: ' Standard Specification for Aioy-Steed and Staintess sme!
ASTM A103M | Balting for High Temperatune or High Pressure Service and

 Other Special Purpose Applications

; ¢ Standacd Specification foi Quenched and Tempered Moy

- ASTM A3$4 | Stedl Bolts, Studs, and Cther Externally Threaded

. i { Fasteners

' ; Standard Specification for Hex Cap Screws, Boits and
ASTM A%43 j Studs, Steel, Heat Treated, 1207105790 kst Minimum

: ; Tensile Strength, General Use

! ! Standard Specification for High-Strength Low-Mw
ASTMASZM | Columblum-Vanadiom Structural Steel

Standard Specification for Ancher Bolts, Steel, 36, 55, and
ASTM F1554 | 105 ksi Yield Strength

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

: Dasignation Title _ :
'  Speification for Carbon Steed Efectrades for Shielded Metal
AWS A5.1M Arc Weldlng
_ Specificatiain for Low-Alloy Steel Elel:tnudes for Shielded
AWS A5.5M | Metat Arc Welding
- Specification Tor Carbon Stesf Electrodes and Fluxes for
AWS ﬂS._l? M Submetged Arc Weiding
_ _ Specification for Cozbon Steel Electrodes and Rods for Gas
AWSAS5.18M - hietded Arc Welding
" Specification for fLowe-Alloy Steel Blectrodes and Fluxes for
AWSASZM o b merged Arc Welding
; e Specification for Carbor and Low-Mloy Stecl Etectrodes and
AWSAS25M b\ e for Electrosiag Welding
. - Specification for Carbon and Low-Alloy Steel Electrodes for
AWS AS.25M Electrogas Welging
! : . Welding Consumabies — Gases. and, [ Mixtures for Fusion
L ANS AS3IM . Welding and Allied Processes
Specification for Carbon and Low-Aloy Stesl Flux Ccred
AWS A5.36M | Blectrodes foir Flux Cored Arc Welding and Metal Cored
Elactrodes for Gas Metal Arc Welding

£. Head Stud Anchors
Steel stud shear connectors shall conform to the requirements of AWS DL.1M,
Structural Welding Code - Sieel.

Studs are made fram cold drawn bar, either semi-killed or killed altminum or slifcon
deoxidized, conforming 1o the requirements of ASTM A29M, Stahdard Specification
for General Requirements for Steel Bars, Carbor and Alloy, HotWrought,

Turnbuckle

Unless otharwise specified, turnbuckle shall conform ta the applicable requirements
«of ASTM F1145, Standard Specification far Turnbuckles, Swaged, Welded, Forged
and AASHTO M 259, Standard Specification for Turnbuckles and Shackies.

=
b
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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 Cold Werked Austenitle Stainless Steel Pipes and ASTM A554,
Standard Specification for Welded Staiess Steel Mechanicai Tubfng.

C. Construction Requirements

PEPD.OF.04

b.

Shop and Erectlon 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, Inctuding the
locatian, type and slze of welds and bolts. Frection drawings shali he prepared in
atdvance of the erection and give information necessary for erection of the structune.
Shop and erection drawings shal| dearly distinguish between shop and field welds
and holts and shall ciearly identify pretensioned and slip-critical high-strength bolted
connections. '
Fabrication
I. Cambering,Curving and Straightening
Local application of heat or mechanical means is permitted to he used to
introdirce or correct camber, curvature and straightness, The temperature
of heated areas as measured by the approved methods, shall not exceed
593 °C for ASTM AS14aM or as Indicated in the Plans,

ii. Thermal Cutting
Thermaily cut adges shall rmeet the requirements of AWS DLIM clauses
5.14.5.2, 5.14.8.3 and 5.14.8.4, with the exception that thermally cut free
edges that will ke subject to calculated static tensile stress shail be free of
round-bottom gouges greeter 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 carners, except reentrant corners of beam copes and weld access
holes, shall meet the requirements of AWS D1.1, Section 5.1B. if another
specified contour is required, it shall be shown on the contract. Beam copes
and weid access shall meet the geometrical requirements of Section
510.1.6, Beam Copes and Weid Access Holes of Chapter 5, Structural Steel of
National Structural Code of the Philippines (NSCP), 2015 Editian. Beam
ropes and weld access holes i shapes that are to be galvanized shali be
ground. For shapes with a flange thickness not exceading 50 mm the
roughness of thermally cut surfaces of copes shall be ne greater a surface
roughness value of 50 pm as deflned 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 s thermally cut in ASTIV
ABM hot rofled shapes with a flange thickness exceading 50 mm and welded
bullt-up shapes with material thiekness 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 ASM hot rofled shapes
and built-up shapes with a thickness greater than 50 mm shall be ground
and inspacted for eracks using magnetic particle inspection in accordance
with ASTM £709, Standard Guide for Magnetic Particla Testing, Any crack Is
unacceptable regardless of size and lacation.
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V.

ik

Planing of Edges

Fianing or finishing of sheared or thermally cut edges of plates or shapes is
not vequired uniess specifically called for in the Contract documents or
included In a stipulated edge preparation for welding.

Welded Construction

The technigue of welding, workmanship, appearance and qualkty of welds,
and the methods used in corracting nonconforming work shall be in
accordance with AWS D1,1M.

Bolted Construction

Parts of bolted members shall ke pinned or holted and rigidly held together
during assembly, Use of a drif{ pin in boit holes during assembly shail not
distort the metal or enlarge the holes, Poor matching of holes shall be cause
for rejection.

Boits shall comply with the provisions of the Research Councit on Structural
Connections [RCSC) Specification for Structural Joints using ASTM F3125M
except that thermally cut holes shatl be parmitted with a surface roughness
profile not exceeding 25 um as defined in ASME B46.1. Gouges shall not
exceed.a depth of 2 mm.

Fully inserted finger shims, with a total thickness of not morg than 6 mm
within a joint, are permitted in joints without changing the strength (basad
upon hole type) for the design connections. The arientation of such shims is
independent of the direction of application of the load. The use of high-
strength bofts shall conform to the requirements of the RCSC Specification
for Structural Joints using ASTM F3125M.

Dimensional Tolerances

Dimension tolerances shail be In accordance with the American Institute of
Steel Construction {AISC) Code of Standard Practice for Steel Bulldings and
Briclges.

Finlsh of Column Bases
Column bases and base plates shail be finished in accordance with the
foliowing requirements;

1. Steel bearing platés 50 mry or less in thickness are permitted
without miliing, provided a satisfactory contact bearing is cbtained.
Stee! bearing plates over 50 mm but riat over 100 mm in thickness
are permitted to be stralgitened by pressing, or if presses are not
available, by milling for bearing surfaces [except as noted in
subparagraph 2 and 3 of this section}, to obtain a satisfactory
contact bearing. Steel bearing plates over 100 mm In thickness shall
be milled for bearing surfuces {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 ta be
milled.
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viil.

3. Top surfaces of bearing plates need not be milled when complete-
jeint panetration groove welds are provided between the column
and bearing plate,

Holes for Anchor Rods
Holgs for anchor rods shal be permitted to be thermally cut In'accordance
with the provisions of Subsection 1047.3.2.2, Thermal Cutting.

iXx. Drainin Holes
When water can colfect Inslde Hellow Structural sections {HS5) or box
members, either duting construction or during service, the member shall be
sealed, provided with a drain hole at the base,
x. Requirements for Galvanlzed Menibers
Members and parts to be galvanized shall be designed, detailed and
fabricated to provide for fiow and drainage of pickling flulds and zinc and to
prevent pressure built up in enclosed parts,
Design and detailing of galvanized members shail conform to the
requirements of the following;
1. ASTM A123M, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings and lron and steel Products.,
2. ASTM A153M, Stendard Specification for Zinc Coating {Hot-Dipj on
tron and Steel Hardware,
3. ASTM A384M, Standard Practice for Safeguarding Agalinst Wa rpage
@nd Distortion During Het-Dip Galvanizing of Stezl Assemblies.
4. ASTM A780M, Standard Specification for Repair of Damaged and
Uncoated Areas of Hot-Dip Galvanized Coatings,
<. Shop Palnting
1. General Requirements
Shop painting and surface preparation shell be in accordance with the
provislon of the AISC Code of Stendard Practice for Steel Building and
Bridges. Shop paint is not requirgd unless spectfied in the Contract
Documents,
il. Inaccessible Surfaces
Except for contact surfaces, surfaces fnaccessible after shop assembly shal!
be cleaned and painted prior to assernbly
Fi. Contact Surfaces
Paint is permitted in bearing-type connections. Far ship critical connections,
the faying surface requirements shall be in accordance with the RCSC
Specification for Structural Joints Using ASTM F3125M.
iv. Finlshed Surfaces

Machine-finished surfaces shall he protected against corrosion by a rust
inhibltive coating that can be removed prior to erection, or which has
characteristics that make rernoval prior to erection unnecessaty,
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W,

d. Erection

ii.

v

vil.

Surfaces Adjacant 1o Field Welds

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

Alignment of Column Bases
Column bases shall ba set level te the reguired elevation with full bearing on

concreta or masonry.

Bracing

The frame of steel skeleton buildings shall be carried up true and plumb
within the iimits defined in the AISC Code of Standard Practice for Steel
Buildings and Bridges. Temparary bracing shall be provided, in accordance
with the requirements of the Code of Standard Practice far Steei Buildings
and Bridges, wherever necessary to support the loads to which the structure
may be subjected, including equipment and the operatlon of same. Such
bracing shall be left in place as:long as required safety.

Alignment;
Mo permanent belting or welding shall be performed until the adjacent
affacted portions of the structure have been propery aligned.

Fit of Column Compression Jeints and Base Piate

Lack of centact bearing not exceeding a gap of 2 mm, regardiess of the type
of splice wsed (partial-joint-penetrating groove weided or boitad), 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 nen-tapered steel shitms, Shims need nat
be other than mild steel, ragardiess of the grade of the main materlal.

Field Wealding

Shop paint on surfaces adlacent to joints to be field welded shall be wire
brushed to assure weld quality, Field welding of attachments to Installed
embedment in contact with concrete shall be done in such a manner as to
avold excessive thermal expansion of the embedment which couwld result in
spalling or cracking of the concrete or excessive stress in the embedment
anchors.

Field Painting

Responsibility for touch-up palnting, claaning and field painting shall be
allocated [n accerdanes 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
suppaort the dead, wind and erection foads.

e. Quality Controt
The fabricater shall provide quality control procedures to the extent that the
fabricator deems necessary tc assure that the work performed 15 in accordance with
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this Specification. In addition to the fabricator's quality control procedures, material
and workmanship at all times may be subject te inspection by the Engineer,

Cooperation

As much as possible, the inspection by the Englneer shall be made at the
fabricator's plant. The Fabricator shall cooperate with the Engineer,
permitting access for inspection to all places where work fs belng done,

Refection

Mazterial or workmanship not in conformance with the provision of this
Speclfication shall be refected by the Engiheer at any time during the
progress of work,

Inspection and Testing of Welding

The inspection and testing of welding shall be performed In accordence 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.

. Inspection of Sllp-Critical High Strength Balted Connections

The inspection of slip-ctitical high strength bolted connections shall be in
accordance with the provisions of the RCSC Specificatlon for Structura
Joints Using ASTM F3125,

Identification of Steel

The fabricator shall be able to demonstrate by a written pracedure and by
actual practice a method of material identification, visible at least through
the *fit-up® operation for the main structural elements of sach shipping
plece,

D. Methad Of Measurement
The quantity of structural steel 1o be paid for shall be the number of kilograms of {ump sum
installed in place and accepted.

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

E. Basls Of Payment
The accepted quantity, measures as prescribed in Section 1047.4, Mathod of Measurement
shalf 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, Inckading all labor,
eguipment, tools and incidentals necessary to complete the work prescribed in this item,
Payment shall ba made undar:
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pay of
i N::’:l:er : Description M_eal:f:e:lflent .
1047 (1) - Structural Steel L Lump Sum |
1047 (2)a  Structural Steel, Trusses  Kiiogram |
| 1047 (2)b  Structural Steel, Purfing Kitogram |
1047 (2)c . Structurat Steel, Cladding . Kilogram
1047 ()2 ' Meta Struclure Accessoties, Bolts Each
| 1047 (3)b - Metat Structure Accessories, Sagrods Fach |
| 1047 (3) ' Metal Structure Accessories, Turnbuckle Each |
1047 (3)d . Metal Structure Accessories, Cross Bracing Bach |
! 1047 (4) - Metal Structure Accessories, Cross Beacing Kiogram |
1047 (5)  Metal Structure Accessories, Steel Plotes | Each [
1047 (6} Metal Structure Accessorias, Steel Piates Kilogram |
| 1047 (7)a * Metal Structure Accessories, Boits Kilogram |
| 1047 (7)b * Metal Structure Accessaries, Sagrods | siogram |
1047 (7)c , Metal Structure Accessories, Tumbuckie | Kiogram |
| 1047 (8) * Structural Steel, Roof Framing . tumpSum |
1047 (9)  Stinless Steet Pipe, Flagpale Post Keogram
1047 (10) { Metal Structure Accessories | Lump Sum

Mk MASDNRY 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. Hydrawllc Cement
Hydraulic Cement shall conform to the applicable requirements of Suhbsection
900.2.1, Partland Cement of [tem 500, Structural Concrete,

b. Aggregates
L. Aggregates for Concrete Hollow Blocks and Louver Blacks
Aggregates. shall conform to the applicable requirements of Subsection
900.2.2; Congrete Aggregates of ttem 900, Structural Concrete.

Ti. Aggregates/Pozaofan for Autoclaved Aerated Concrete (AAC) Blocks
Aggregates and pozzolan shall conform to the applicatiie requirements of
ASTM C332, Standard Specification for Lightweight Aggregates for Insultating
Concrate and ASTM C618, Standard Specification for Coal Ely Ash and Raw
or Calcined Natural Pozzolan in Concrete, respectively.
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xl,

Water
Water shall conform to the appiicable requiremients of Subsection 900,2,3,
Water of kem 900, Structural Concrete,

Relnfordng 5teal
L. PReinforcing Steel for Concrete HoHow Blocks and Louver Blocks
Reinforeing steel shall confarm to the applicable requirements of
ltem: 902, Reinforcing Stesl,

2. Reinforcing Steal for Autoclaved Aerated Concrete {AAC) Blocks
Dawels and tie bars shall conform to the applicable requirements of
AASHTO M322M or ASTM A926M, Standard Specification for Rail-
Steel and Axie-Stee) Deformed Bars for Concrete Reinforcement.

Mortar for Contrete Hollow Bloeks and Louver Biocks

Mortar shali consist of sand, cement and water coiforming to the
requirements of item 900, Structural Concrete, mixed in the propertion of
one {1 part cement to three (2) parts sand by volume, and sufficient warer
to obtain the required consistency,

Quicklime for Autoclaved Asrated Concrete (AAC) Blocks
Quicklime shal! conform to the applicable reguirements of ASTM (5,
Standard Specification for Cuicklime for Structural Purposes.

Gypsum for Autoclaved Aersted Concrete {AAC) Blocks
Gypsum shall conform to the applicable reguirements of ASTM C22M,
Standard Specification for Gypsutn,

Aearation Agent for Autociovaed Acrated Concrete {AAC) Blacks
Aeration agent shall conform +o manufacturer's spacifications,

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

Thin-bed mortar shali conform to the applicable requirements of ASTM
€1660, Standard Speacification for Thin-bed Mortar for Autodaved Aerated
Concrete [AAC) Mazsanry,

Backer Rod for Autoclaved Aerated Congrete {AAC) Blocks

Backer rod shall canform to the applicable requirements of ASTM D5240,
Standard Specification for Backer Material Use with Cold- and Hot- Applled
Joint Sealants in Portland-Cement Concrete and Asphalt Jaints.

Concrete Hollow Blocks and Louver Blacks
Width, height and length of conerete hollow biocks and louver blocks shail
be £3.20 mm from the specifled dimension as shown on the Plans

1. Lload-Bearing Concrete Hollow Blocks
Load-bearing concrete hollow blocks shall conform to the physical
requirements of the Tables 1046.1 and 1046.2 as prescribed on
ASTM €80, Standard Specifications for Load-bearing Concrete
Masonsy Units,
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Table 1046.1 Thickness of Face Sheils and Webs
. o i Minimum Web Thicknass (¢}
Nominal ° Minimum Face * -

Width (W) of | Shell Thickness | * Equivatent Web
3 unusf".';ﬂn - (whmm Webs, mm  Thickaess,

B : : mm/linear m
76.2 and 102 19 19 i 136 |
' 152 ? 25 25 7 188
: 203 ) 32 5 ) 188
[ 254 and greater | 2 EE 209
Table 1046.2 Strength, Absorption, and Density Classification
_ Requirements .
: Qven-Dry Minimum Net Area

Density . Density of Maximum Water

: o Compressive
:Classiﬁcahan ; w, Absorption; kg/t> | cirength, MPa (Psi)

; Average of | Average | Individual | Average Individual
__3Units_ [of3Units.  Units  (of 3Units:  Units
Ughtweight ~  MREEAN | agg 1 33 {:gﬁ{:: 117 (1700)
.y * 168D 10 Yess 13.1
Medum Weight ', DOl 20 2n (1900; 117 €1700)
Normmal Weight  [2000 or more] 208 240 (:9365) 11.7 (1700}

2. Non-Load Bearing Concrete Hollow Blocs and Louver Blocks
Non-load bearing concrete hollow biocks shaif be clearly marked to
prevent their use as load hearing units.

a. Type |, Molsture-Controlled Units — Units shall conform to
the requirements of Tables 1046.3, 1046.4 and 1046.5.

b. Type N, Non-Moisture-Controlled Units — Units designated
as Type Il shall conform to the requirements of Table

1046.4.
Table 1046.3 Weight Classification
Weight Ciassification Oven-Dry ng;igsof Concrete,
Lightweight Less than 1680
Medium Weight 1680 to less than 2000
Normal Weight 2000 or more

_ Table 1046.4 Strength Requireinents
. Compressive Strength (Average Net Area, Min.)

_ MPa (Psi)
Average of 3
ge _ _ (600)
Tndividual Unit | 3.45 (500}
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Table 1046.5 Moisture-Co Requirements for Tyvpa I Un

. i Absorption (Average of 3 Units)
. Total Linear Drying | i e onditions at Job Site of Point of
. Shrinkage, % Use

Moisture Content, max., % of Total

) Humig* - Intermediate®  Arid®
" Less than 0.03 45 : 40 35
0.3 to fess than 0.045 40 '- 35 "
{0.045 to 0.065, max 35 | 30 | 25

Note

* Masn annual relative Fusrnicity aboive 75%
" M Funud refative humidity 50 to 75%
< Moan anmisal relative huntidity fess i 506

PEPD.QFDA.

ali. Autoclaved Aerated Concrete Blocks

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

Non-load bearing Autoclaved Aerated Conerate Blocks shall conform te the
physical requirements f the foliewing tables as preseribed on ASTM C1603,
Standard Specifications for Autoclaved Aerated Concrate (AAC).

Table 1046.6 Weight Classification
. NominalDry | Density Limits, kg/m3 i
5?;':;“' | Bulk Density, e
kg{m3 Lower Limit > Upper Limit <
' 500 : 450 550
' :
Mo 500 ; 550 650
s | 600 _' 550 66 |
700 ' 650 750
_ 600 550 650
Mes 700 [ 550 750

Table 1046.7 Strength Requirements

Strength Class } Minimum Compressive Strength,MPa (Psi)

rang
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[ macs ] 5.0 (725)
[ aac6 | 6.0 (820) i
Table 1046.8 Average Drying Shrinkage Requirement _
g Strength Class ‘Average Drying Shrinkage
AAC4 £0.02%
: AAC-5 £0.02%
| AAC-6 £0.02%
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Other Constituents for Concrete Hollow Blocks and Louver Blocks
Air-entraining agents, coloring pigments, integral watar repelients, finely
ground silica, and other constituents that are previously established as
suitable for use in concrete masanry shall conform to applicable ASTM
standards.

Adahe Blocks

Adebe units shall have an average compressive strength of 2068 KPa when
tested In accordance with ASTM €67, Stendard 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.

Mortar for Adobe Blocks
Mortar for adebe shall conform to ASTM €270, Standard Specification for
Mortar for Unit Masonry.

€. Construction Requirements

PEPDLOF.04

a. Concreta Hollow Blocks and Lowver Blocks

instaiiation

1. All masorry work shail be laid true to fing, level, plum®b and neat In
accordance with the Plans,

2. Units shall be cut accurately to fit all plumbing ducts, opening for
electrical worls, and all holes shall be neatly patche.

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
placed in the structure.

5. Proper masonry units shall be used to provide Tor all window, doars,
bond beams, lintels, plasters ete., with 2 minimum of unit cutiing.

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

7. Units shail be placed while the mortar is soft and plastic. Any unit
disturbed to the extent that the initial bond is broken after inftial
positioning shall be removed and re-laid in fresh mortar,

8. Mortar shall not be spread too far ahead of units, as it will stiffen
and loose plasticity, especially in hot weather, Mortar that has
stiffened shall not be used. ASTM C270, Standard Specification for
Mortar for Unit Masonry requires that martar be used within 2%
hours of initial mixing.

Rainforcement for Concrete Hollow Blocks

Reinfarcement shall be done in accordance with the structura! Plans as to
size, spacing and other reguirements of Sectlon 902.3, Construction
Requiremerits of ltem 902, Relnforcing Steel.

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

Page 72 of 132



PEPD,OF.04

Wl Sampling and Testing for Cancrete Hollow Blocks and Louvers
Method of Sampling for Quatity Test shall be as follows:

1
2,

One {1) Quality Test for every 10,000 units or fraction therecf:

Six {6) specimens shall be submitted for one (1) quaiity test in which
three (3) spectmens for Compression Test and the remaining three
{3) for Moisture Content and Water Absorption. Units shall be
tested in accordance with ASTM €140, Standard Test Methods for
Sampling and Testing Concrate Masonty Units and Relzted Units and
ASTM C426, Standerd Test Method for Linear Orying Shrinkage of
Concrete Masonry Units,

iv.. Storage and Handling of Masonty Works
The blocks shail be stockpiled on planks ar ather supports free from contact
with ground and covered. The blotks shall be handled with care and
damaged units shall be rejected.

h. Autoclaved Aerated Concreta {AAC} Blocks
i. Installation

1,
2.

7.

9,

Reference fines shall be established based on the ghven Plan.

Layaut adjustments or opening rectifications {plumbing ducts or
opening for electrical works) shall be made before laylng masonry
Units.

Masonry unit shall be clean and free fromn dust or laose particies on
it.

Floor and walil area shall be meistened prior 1o laying first layer of
masonry unit. Mortar setting with 2:1 sand: cement ratlo shail be
provided as starter blocks if slab Is unleveled beyond 2 cm,

Adhestve shali be mixed using manufacturer's specified proportion
of water using & power mixer and 3 non-absorptive pail or mixing
container. Adhesive that has stiffened shall not be used. The pot [ife
of the adhesive min shall be referred to the manufacturer's
instructions.

Thin bed adhesive shall be set and seread with notched trowel on
the starter blocks to recelve initial fayer of masonsy unit.

Laying of masonry unit shail be continued until the [steral layer is
complete before moving on to the next layer. Adhesive shall be
applied at 5 mm thick using 2 notched trowel on the required
portfons and maintaining 3 mm to 5 mm gap on the wall side
surface to allaw any wall mavemen. Alignment and levelness shall
be regularly checked using rubber mallet and feve! bar.

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

Rebar dowels, 10 mm in diameter, shall be instalied spated at 600
mm on the wali sides and along the affected beam and slab soffit.
Dowels shall be embedded at least 50 mm into the side and top
structures, exposing 100 mm to suppart lfateral mavement. No
epaxy is needed.

10. Polyethylene backer rod, 20 mm in diameter, shaif also be

shmultaneously Installed at the slab or beamn soffit,
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11, When cutting of masonty unit s necessary, it shall be downsized
first before applying the adhesive, [ce orf wood saw can he used for
this matter,

12, Cotner interlocking setup Is recommended.

il, Finish and Appearance

1. All units shall be sound and free of cracks or other defects that
interfere with the proper placement of the unit or signlficantiy
jrpair the strength or permanence of the construction. Minar
cracks, incidental to the usual method of manufacture or minor
chipping resulting from customary methods of handling in shipment
and delivery, ara not grounds for rejection.

2. Where ynrits are to he used in wall construction, the face or faces
that are ta be exposed shali not show chins 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 nat widar than 5 mm shall be permitted.

3. The color and texture of units shall be specified by the Engineer. The
finished surfaces that will he exposed in place shafl conform to an
approved sample, consisting of not less than four {4) units,
reprasenting the range of texture and color permitted.

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

ill. Sampling and Testing of AAC Blocks
Method of Sampling for Quality Test shall be as foflows:

1. Two [2) Quality Tests for every 10,000 units or a fraction thereof

2. Three (3) specimens shail be submitted Tor every one (1) guality test
namely, Compresslon Test and Moisture Content & Buik Denslty
Determination. Unlts shall be tested in accordance with ASTM
C1693, Standard Specifications for Auveclaved Aerated Concrete
{BALC).

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

E. Basis Of Payment
The accepted quantity, measured as prescribed In Section 1046.4, Method of Measurement
shall be pald for at the Contract Unit Price for Masonry Werks which price and payment shali
include the cost of furnishing zli labor, materials and equipment necessary to tomplete the
work.
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Paymient shall be made under:
i :

- Pay Item | : Unit of
. Number Description Measurement
‘ ) - - - - -
1046 (1)at %:mas;“g {including Reinforcing Square Meter
: CHB Lnad Bearing (including Reinfarcing '
¢ 1046 (1)a2 Steet), 150 mm | | Square Mater
;' CHB Non-Load-Bearing (including
) 1046 (2)a1 Reinforcing Steel), 100 mm Square Meter
i
_ CHB Non-Load Bearing (including
1036 (2122 | peinforcing Steet), 156 mm Square Meter
l 1046 (3) | Louver Block Square Meter
1046 (4)al | AAC Non-load Bearing, 160mm " Square Meter
1046 (4)a2 | AAC Non-load Bearing, 150mm " Square Meter
| 1045 (5) | Adobe blocks Square Meter

Xl W'OODEN DOORS AND WINDOWS

A, Description

This Item shall conslst of furnishing all materials, hardware, plant, tools,

labor and services

necessary for complete fabrication and instellation of wooden doors and windows of the

type and size In accordance with the Plans and

this Specification and applicable

Specifications of item 1003, Carpentry and Jainery Works,

B. Material Requirements: 1010.2..

i

PERD.OF.04

Lumber Lumber of doors, windows and jambs, and panels when required, shall be
kitndried with mafsture content of not mere than 14% and shall be of the species
indicated on the Plans and/ar spacified under ltem 1003, Carpentry and Joinery
Works.

Plywood Plyweod for veneer of solid core and hallow core flush doors shall be 3-piy,
rotary cut, & mm thick ordinary plywood, Class B grade. Marine or waterproof
Plywoad, retary cut, 3-ply, 6 mm thick shall be used far flush doors gt toilets and
bathrooms or at places where these are exposed to moisture.

Adhesive Adhesive shall be water resistant resins and shall be non-staining.

Glass Glass for window panes shall be 3 mm thick and/or § mm thick, tinted,
temperad, stained, clear, among others, uniess otherwise shown on the Plans or
inditdted in the Schadule of Doors and Windows, The type of glass used shall
conform to the apglicable requirements of ltem 1012, Glass and Glazing.

Caplz Shells Capiz shells, when required for window sashes, shall be of selected
quality, free from dirt or blemishes and shall be large enough to obtain flat square
nlece.

Hardware Hardware shelt be as specified under ltem 1004, Hardware. 267 10103
Construction Requirements
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7. Fabrication Wooden doors and windows, including frames, shall be febricated in

accordance with the designs and sizes shown onthe Plans. The fabricated products
shall be finished square, smoothly sanded and free from damage or warpage.

1. Flush Type Hollow Core Doors Flush type hallow core doors shall be adeguately
framed with stiles and top and Bottom rails having a minimum thickness of 44 mm
and width of 75 mm. Two (2) intermediate rails at least 44 mm wide shali be
provided for stiffness. The stiles and the top and bottom rails shall be rabbeted at
least 10 mm wide 1o receive the & mm thick plywood veneer. A lock biock shall be
provided at sach stHe, long enough to connact to the two (2] intermediate rails and
at least 75 mm wide for mounting the lockset. The plywood veneet shall be glued
and nailed to the framing with 25 mm long finishing nails space at not mere than
150 rim on centers,

2. Flush Type Solid Core Doors Flush type solid core doors shalt be fabricated In the
same manner as the hollow core type except that spaces hetween stiles and raiis
shall he filled and fitted with wood blocks of the same specles and of uniform
thickness thinner by about the thickness of the plywood vaneers. The filier blocks
shall be secured to gither stiles or rails by nails. Stiles and rails of flush type doars
shall be jolned by means of blind mortise and tenon joint, tightly fitted, glued and
lacked with bamboa pin 5 mm round.

3. Panef Doors Rails-with a minlmum thickness of 44 mm and width of 140 mm. Ralls
shall be framed to stiles by mortise and tenon joints: Rabbets or grooves of stiles
and rails to receive paneis shall be 65 mm wide and 20 mm deep. Integral
motuldings fermed on both faces of stlles and raifs framing the panels shall be true o
shape and well defined. Intersections of mouldings shall be mitered and closely
fitted. Panels of the same species and having a minimum thickness of 20 mm shall
be beveled around its edges up to a minimum width of 50 mm, both faces, The
beveled edges shall closely fit into the grooves of stiles and rails, but free to move to
prevent splitting when shrinkage cceurs.

4. Wihdow Sashes with Glass Panes or Wood Panels Window sashes shall be
Fabricated in conformity with the. deslgn, size and type of installation shown on the
Plans. Unless otherwise shown on the 268 Plans, stiles and rails shall be Tangulle
with minimum thickness of 30 mm and witth of 70 mm. Jointing of stiles and rails
shall be moriise and tenon sécured with giue and bamboo pin. Stlfes and rails shall
be rabbeted st the exterior face for mounting glass panes or waod panels. Integral
mouldings formed as frames for panes or pansls shall be true to shape, sharpty
defined and miterad at joints. Separate mouidings of the same design shall be
previgded for fixing glass panes and wood panet from the outside.

5. Window Sashes with Capiz Shells Stiles and rails shall be of the same sies
specified under Subsection 1010.3.1{4), Window Sashes with Glass Panes or Wood
Panels, and assambled with martise and tenon joint, Unless otherwise indicated on
the Plans, {zttices for framing Capiz shall be tanguite, 8 mm thick and 15 mm wide,
spaced at net more than 60 mm on centers hothways. Grooves 2 mm wide and 5
mm shall be mate at sides of lattices to recelve the preformed Capiz shells. The
lattices sheli be assembled with half lap joints at thelr Intersections and the
assembled lattices containing the Capiz shells shall be framed into the stiles and
rails. Selected Capiz shells shall be washed to remove dirt and blemishes and dried
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under the sun for bleaching effect. Capiz shelis shall be cut square to required sizes
with sharp bench cutter to produce non-sefrated and nonpeeling edges.

6. Shiding Type Window Sashes Stiles of sliding type window sashes shall be framad
to the top and hottom rails with mortise and tenon joiats, Tenons shail be farmed
on the stiles. Joints shall be tightly fitted, glued and locked with bamboo pins. Top
and bottom raits shall be 10 mm wider than the stiles. Top rails shall be rzbbeted ta
form & tangue flush with the outer face, with width of 8 mm and height of 10 mm.
The stiles and rafls shall be rabbeted a5 specified under Subsection 1010.3.1{4),
Window Sashes with Glass Panes or Waod Panels to recelve glass panes or wood
panels.

7. Awmning Type Window Sashes Tenons of rails shalt be fitted into the mortises
formed on the stiles and the joints glued and locked. The stites and raits shall be
rabbeted as specified under Subsection 1010.3.1{4}, Window Sashes with Glass
Panes or Wood Pahels for mounting of glass panes. Seties of sashes to be installed
veriically shall have their meeting rails rabbeted for helf lapping when in closed
posltion.

8. Casement Type Window Sashes Rails of casement type window sashas shall be
fitted to stiles with mortise and tenon joint. Tenons shall be formed in the raits.
Meeting rails shall be rabbeted to provide for half lappihg when in ¢losed position.
The stiles and 269 rails shall be rabbeted as specified Under Subsection 1010.3.1{4),
Window. Sashes with Glass Panes or Wood Panels for mounting of glass panes or
woad panels,

2. Door and Window Frames Framing of the species specified under item 1003,
Carpentry and loitery Waorks, shall be fabricated in conformity with the profile and
sizés as shown on the Plans, Frames shall be assembled with tightly fitted tongue
and groove jolnt mitered 3% hoth sides, and nalled. The assembled frames shall be
finished square and frat on the same plane. Assembled frames shall be braced
temporarily to prevent their distortion during delivery to the site and Instaliation.

C. Installation

PEPD.QF 04

1. Frames shall be set plumb and sguare in concrete/masonry work or framework of

walls or partitions. Frames set in concrete or masonry shall be pravided with two [2)
rows of common wire nalls 100 mm long for ancherage. The nails shall be staggered
and spaced et 309 mm on center along each row, Frame set in concrete shal be
installed In place prior to concrete work. Frameas set ih masonry work may be
installed after laving of hollow concrete blocks, bricks or adobe. Space between
framas and masonry shall be fully filled with cement mortar praportioned 1:3.

Hinged Doors Hinged doors, whether panel or Bush type with standard height of
2,100 mm and width of not more than 900 rmm shal be hung with four (4) loosepin
butt hinges, 100 mm x 100 mm. Swing cut exterior doors shall be hung with four (4}
fast-pin butt hinges. Two (2) hinges shall be fitted 150 mm from top 2nd bhotiom
edge of door. The other two (2} hinges shall be fitted at third points between top
and bottom hinges. Care should be taken to ensure that the hinges are fitied such
that their pins are aligned for ease of pin Insertion and smoothness of operation. For
added smoothness pins should be lightly greased. Harnmering of hinges to attain
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proper allgnment shall not be aliower. For wider and heavier doors, such as Narra
panel doors, an additional hinge shall be fitted 100 mm below the top hinge to
counteract the doof tilthg action. Mounting screws shall be screwed In place in their
entire tength, not forced Into place by hammering. Rammering of screw into place
shall not be permitted.

Sliding Doors Cverhead tracks, standard, losally manufactured as per Plans shall be
instalied level and mounting bracket secured in place with lag screws 270 supplied
with the set. Bracket shall be spaced 1,000 mm on centers, Hangers, two {2) 2ach
per door leaf, shall be perfitted and bolted tc the door rall. For panet doors, the
hangers shail be cantered on the door stiles. For flush doors, the hangers shail be
centered 100 mm from the edges of the door. if there is no adequate space for
instalting the door with fts attached roliers, through either end of the track the
perfitted hangers shall be disassembied for connection to the rollers. After
Installation on the track, set the door plumb and in alighment by means of the
adjustreent mechanism integrated with the roller assembly.

Lock Instaliation Locks of doors shall be fitted at the same height, centered 2000 mm
above the finished floor ievel. Locks shall be installed In conformity with the
templates and instructions supplied with locksats, Holes for mounting locks shalk he
proparly formed to provide shug fit and rigid attachment of the locks to the doors.
Strike piates shall be fitted on the door frame in true alignment with the lock lateh.

sliding Type Window Sashes Sashes shail be trimmed to fit height of opiening. A
clearance of 2 mm shall be provided between the tongue’s base at the top rail and
the bottom of the window head. The same clearance shall be provided between the
sash tongue and the groove at the window head. Paraffin wax shalf be applied to
contacts of sliding surfaces, The bottom ralls shal! be fitted with standard brass
gulded spaced 75 mm from hoth ands of the rail, mounted fiish with the inner face
and secured with three (3) brass screws each guide,

Casement Type Window Sashes Sashes shall be trimmed to fit size of opening, with
provislon for half lapping of mesting stiles. Right side sash shall lap onto the left side
sash. Sashes shall be fitted with two {2) brass-plated narrow hinges, 50 mm x 75
mm, spaced 150 mim from top and bottom of stiles, In llew of hinges, sashes maybe
hung with cadmium-plated steel casement adjusters 200 mm long, suhject to grior
approval of the Englneer. The fop and bottom rails of casemant type window sashes
shall be milled to provide for the installation of adjusters.

Awning Type Window Sashes Installation of awning type sashes shall be by means of
casement adjusters specified under Subsection 1010.3.2 (6), Casement Type
Window 5ashes. '1010.4 Method of Measurement Frames. of doors and windows
shall be measured on the basls of number of sets completely installed and accepted
by the Engineer. 271 Doors and windows shali be measured based on the number of
square meteis or lJump sum Including its hardware involved In the completed and
accepted installation. Payment per square meter or in lumpsun shall inciude cost of
required hardware and all incidental expanses, but exclusive of locks for doors.
Locks shall be paid for per set campletely installed. 10105 Basis of Payment
Payment for completely instalied and accepted wonden doors and windows shail be
based on actual measurement and the corresponding cortract unit price thereof.
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Payment based on Contract Unit Price shall constitute full compensation, Payment
shall be made under:

Nomber Description Measurement
1010 (1) ;rj;l?oe:sgl'ambs, Sills, Head Transoms and Set |
1010 (2)a | Doors (Flush) Square Meter
1010 (2)b | Doors (Wood Panel) _ Snuare Meter
1010 (2c | Doors (Glass Paned) Stuare Meter
1010 (3) | Window Sashes Square Meter
1010 (4) | Wooden Doors and Windows Lump sum

XIV. ALUMINUM GLASS DOORS

A. Description
This Item shall consist of furnishing all altuminum glass door materials, lebor, tools and
equipment required in undertaking the Rroper installation in accordance with the Plans and
this Specification.

B. Material Requirements
Frame and panel members shall be fabricated from extruded aluminum sections true to
details with clean, straight, sharply defined profiles and free from defects impairing strength
ar durability. Extruded aluminum seetions shall conform to the Specification requirements as
defined in ASTM B 211, Standard Specificatlon for Aluminum and Alurminum-Alloy Reiled or
Cold Finished Bar, Rpd, and Wire.

Screws, nuts, washers, bolts, rivets and other miscellaneous fastening devices shall be made
of non-corrasive materials such as aluminum, stainless steel, or other material equivalent.

Hardware for fixing and locking devices shall he closely matched to the extruded aluminum
section and adaptahle to the type 2nd method of opening,

Vinyl weatherstdp shall be first class quality flexlile vinyl farming an effective seal and
without adverse defarmation when installed.

Pile weather strip shall be sillcon treated and free from resiclual wetting agents and made of
soft fine hair as on wool, fur, among others,

Glazing shall conform to the requirement specified In item 1012, Glass and Glazing.

C. Construction Requirements
For all assemibly and fabrication works, the cut ands shali be true and accurately jointed, free
of burrs and rough edges. Cut-out recesses, mortising, grinding operation for hardwares
ghall be accurately made and properly reinforéed when necessary.
d. Installation Procedure
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The width for door stfles and top, battom and center rails shall be a2 shown on the
Plans.

Main frame shall consist of head sill and jamb stiles specifically desigrned and
machined to Interfit and be joined ot corners with self-threading screws

Frame sill shall be stepped and sloped with offset weep holes for efficient drainage
to the extericr.

Boor panel shall be accurately joined at corners, assembled and fixed rigidly to
ensure weather tightness.

Aluminum glass daor and main frame shall be instelied in a prepared apening to be
set plumb, squarg, level and true to detsils.

All joints between metal surface and masonry shall be fully cauiked to ensure
weather tightness,

Slicing type door panel shall be equipped with concealed roller overhead tracks with
bottom guide.

Double action type door panel shall be equipped with heavy duty hlnges that will
control the door leat In 2 tlose or apen position.

Weatherstrip shall be furnished on edges at the meeting stiles of doors. Where
alurninam s to be in contact with stee! concrete cinder, hlock, tite, plaster er other
similar masotry construction the aluminum surface shalf be back painted befare
erection with a bituminous paint.

Shop Finish
Exposed afuminiurm surfaces shall be electro type hard coats.

Protection
All aluminum parts shzll be protected adequately to ensure against damage during
trensit and construction operations.

Aluminum parts in contact with steel members shall be properly insulatad by a coat
of zin chromate primer applied to the steel or by application of bituriraus paint,

Cleaning
The Centractor is responsible for protecting all entrance units during construction,
as well a5 the removal of protective materials and cleaning of aluminum surfaces.

Pay ltem Aluminum shall be thoroughly cleaned with plain water mixed with
kerosene or gasoline and then wipe surfaces using clean cotton fabric. No abrasive
cleaning agents shall be permitted.

D. Methed OFf Measurement
Alurninum glass door, fully equipped with fixing accessories and locking devices shall be
measured by square meter or by lump sum based on what is actually installed as shown on
the Pians and approved by the Engineer.

PERDLOF.B4
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E.

Basis Of Payment

The area In square meter or in lumg sum of aluminum glass doors instailed including main
frame and ready for service as provided in Section 1007.4, Method of Measurement shall be
the basis of payment based on the unit hid or Contract Unit Price.

Payment shall be made ynder:

' Pay Itam ' Unit of
Numbel_' Description Measurement |

: 1007{1)a | Aluminum Framed Glass Door, Sliding Type | Square Mater
: 1007{1)b | Alurminum Framed Glass Dagr, Swing Type Square Meter
1007(2} | Ahmminum Framed Glass Door | Lump Sum

XV. ALUMINUM GLASS WINDOWS

A.

Description

This ltem shall consist of furnishing aff aluminum glass window materials, l2bor, tools and
equipment required in undertaking the proper instaliation in accordance with the Plans and
thls Specification.

Material Requiraments

Frame and penel members shall be fabricated from extruded aluminum section true to
details with clean, straight, sharply defined profiles and frea from defacts impalring strength
or durability. Extruded aluminum section shall candorm te the specification requlrements
defined in ASTM 8211, Alumlnum and Aluminum-Alloy Rolled or Cold Finished Bar, Rod, and
Wire. Screws, nuts, washers,. baolts, rlvats and other miscellaneous fastening devices shall be
made of non-corrosive materials such as aluminum, stainless steel, etc. Hardware for fixing
and locking device shall be ciosely matched to the axtruded aluminum section and adaptable
to the type and method of opening, Weather strip shalfl be first class gquallty flexible vinyl
forming an effective seal and without adverse deformation when installed. Giazing shall
conform to the requirements specified in [tem 1612, Glass and Glazing.

Construction Requirements

For ait assembly and fabrication works the cut end shall be true and accurate, free of burrs
and rough edges. Cut-outs recesses, mwertising and grinding operation for hardware shail be
accurately made and properly reinforced. Main frame shail consist of head, silt and Jamb. All
joints between metal surface and masonry shall be fully caulked, Aluminum parts In contact
with steel members shall be properly insulated by a coat of znc chromate,
primar/bituminous paint applied to the stee] surface. Weather strip shall be furnlshed on
edges at the meeting stiles, Shop drawings which include window schedules, sections and
multiple window assembly details shall be submitted to the Engineer for approval before
installation.

a. Window Sash
Window panei shall be Jolnted at corners with miter and fixed rigidly to ensure
wegther tightness. Corners should be fastened with cotresion resistant screws and
aluminum corner angles sealed with an acrylic sealant. AN Sied glass is exterior
glazed and all sashes are marine glazed with flexibie PVC glazing, The fixed glazing
shall be removed without disassembly of a sash. The vents wili need to he
disassembled to replace the glazing.
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h.

Siiding Window

Sliding windows shall be provided with nylon sheave, Sliding panels shall be
suspended with concealed roiler overhead tracks with bottom guide pitch outward
and slotted for complete drainage. The sliding panels shall be provided with Interior
handles. The locking device shall he 2 spring loaded extruded fatch that
automatically engages special frame hiys.

Casement Window

Casement ‘window type shall be provided with two {2) hinges fabricated from
extruded aluminum zlioy. They shall open on stay arms having adjustable sliciing
friction shoes 1o control windaw panel operations, Locking device shall be one arm
action handle for manual operations complete with strike plate.

Awning Window

The perimeter frame of the awning window type can be supplied with nalilng fins.
Awning window units to be Installed In prepared openings in accordance with the
manufacturer's recommendations and imstallation drawings. Frames must be
securely fastened, set plumb and level without twisting, bowing or distortion

Flxed Type

Fixed type window mambers including any mullions, shall be made of aluminum,
Secondary members such as frictlan tabs, shoes, and weather stripping guides, shall
also be made of aluminum or a compatible materfal. The tilt housing and fatch units
shall be mechanically anchored to the sash rails. The latches shali be spring loaded
and afford positive lock Into the jamb profile. In a tilted posttion, the sash shall be
removable to the interior.

Shop Finish
Exposed aluminum surfaces shall be electrolyte hand coats such as anodize, satin,
powder toated, among others.

Protection
All aluminum parts shalt be protected adequately to ensure against damage during
transit and construction phase.

Cleaning

The Contractor does not only protect all entrance units during the construction
ahase but shall also be responsible for removal of protective materials and clearing
the aluminum surface including glazing before work is accepted by the Engineer.
Aluminusm shall be theroughly cleaned with zluminum and glass cleaning solutlon
and then wipes surface using clean cleth rugs. No abrasive cleaning materials shall
be permitted in cleaning surface.

D. Method Of Measurement
Aluminusm glass windew fully equipped with fixing accessories and locking devices shll be
measured in iump sum or square meters actually installed inplace and accepted to the
satisfaction of the Enginesr.
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Page 32 0f 132



E. Basis Of Payment
The area of aluminum glass windows in square meters ready for service as provided in the
Bilt of Quantities shall be the basis of paymant based on the unit bld er Contract Unit Price
which price and payment constituta all materials, fabor including incidentals,

Payment shzl} be made under:

© Pay Item | tinit of
. Number . Description Measurement
' 1008 (1)a f Alumintm Glass Windows, Sliding Type Square Meter [
" 1008 ()b %;g;unum Glass Windows, Casement Square Meter
" 1008 (1)c | Aluminum Giass Windows, Awning Type | Square Meter |
© 1008 (1)d | Aluminum Glass Windows, Fixed Type Square Meter
I 1008 (2} | Aluminum Glass Windows Lump Sum
VL. PRE-PAINTED METAL SHEETS
A, Descripiion

This item shall consist of furnishing all pre-painted metal sheet materiais, tools and
equigment, plant including labor raquired In undertaking the proper installation complete in
accordance with the Plans and this Specification,

B. Material Requirements
All prepainted metal shest 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
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rolled gaivanized iron sheets specially tempered steel for extra strength and
durability. Jt shall conform to the material requirements defined In NS 67 Hot-dip
MetallicCoated Steel Sheats for Roofing - Specification. Profile section in identifying
the architectural moulded rih to be used [s as follows: Regular corrugated, Quadib,
Tri-wave, Rib-wide, Twin-rib, and others. Decired calor shall be subject to the
approval of the Engineer. Gutters, Valleys, Flashings Hip &nd Ridge roll shall he
fabricated from gauge 24 {0.60 mm thick] cold-rolied plain galvanized iron sheets

specially tempered steel. Profile section shall be as indicated on the Plans. Fastening

hardware shall be of galvanized iron straps, rivets or I-botts. G.l. straps are of 0.50
mm thick x 16 mim wide ¥ 267 min long {gauge 26 x 5/8” x 10-1/2”) and standard
rivets. Base metal thickness shall correspond to the followlng gauge designation
available locally as follows:
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1, Coating thickness

Pratective Coatings Thickness {Coating Mass)
Zinc 14 wicrons {100 gfm’)
55% Aluminum Zine 14 microns 2
Zinc-5% Aluminum 14 micrans {95 g/m?)

Paint coatings

" Top coet 15.20 micnons
Bottom coat 6.8 microns

2. Qverall thickness with protettive coafs

Nominal thickness {imm) Thickness Range

0.20 0.16 - 0.25
0.30 0.26 —0.35
0.40 0:36 - 0.44

l a.50 0.45 - 0.54

i __Nominal thickness (mm) Thickness Range _
0.50 0.55 ~ 0.54
0.70 0.65 - 0.24
0.80 0.75 - 0.86

Norrina¥ thickeess refers bo e Telal Costed Thickness [TCT) and defmed a5 the somit of
mmmmmm«m and coging thickness as per PNS 67,

€. Construction Requirements
Before any installation wark Is commeneed, the top face of the purlins should be chacked for
proper alignment. Correct the alignment as necassary in order to have the top faces of the
purlins on an even plane,

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

E. Installation Procedure

The laying of the roafing 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 installation by
placing the first sheet In position with the downturned edge in line with other building
elerments and fastened to supporis as recommetdted. Fasteners shauld have oorvoslan
resistance at least equivalent to the expected life of the base material. Place the downturnied
edge of the next sheeat over the edge of thie flirst sheet, to provide side {ap and hold the side
lap firmly in place. Continue the same procedure for subsequent shegts untll the whole
roofing area is covered and/or (Adopt Installatlon pracedure provided In the Instruction

- manual for each type of architectural molded rlb profile section). Pre-painted metz! sheet
should not come in direct contact with wet concrete. Concreta’s high alkalinity attacks the
aluminum, causing.the coating to peel. It shail 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 corresion of the coating. For walling
applications follow the procedure far roofing and allow a minimurn end lzp of 100 mm for
vertical walling. For panel lapping, requirements depend on the product installatior gulde of
a specific type of prepainted metal sheet as per approval of the Engineer. Provide sealant,
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buty! tape or caulking afong the lap edge to prevent any leaking. Specifications of the sealant
and butyl tape shall be a5 per manufacturer's recommentation per Engineers approval.

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

1. Endlaps In case handiing or transport consideration requires to use two (2) or more
€nd tapped sheets to provide fuil length coverage for the roof run, each Jine of
sheets shall be from bettom 1o top or from eave fine to apex of roof framing.
Minimum end fap of 150 mm shail be provided.

2. Anchorage/Fastening Prepainted steel roofing sheets shail be fastened to the wood
purkins with standard length G.1. siraps, rivets or J-bofts. 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 stee! support up to 5 mm thick or more, thread cutting
serew No, 12 by 40 mm long hexagonal head with neoprene wasker shall be used.
Seif-drliling screw o, 10 by 16 mm long hexagonal head with neoprzne washer shall
be used for side lap fastener. For valley fastened to lumber and for walllng, self-
drilling wood screw No. 12 by 25 mm long hexagonal head with neoprene washer
shall be used, Self-drilling screws hexagonal head with neoprene washer shall be
used for valleys fastened to steel supports. Drill size shall be 5 mm diameter.

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

4. Sturage and Protection Pre-painted steel roofing, walling products and accessories
should be defivered to the jobsite in strapped bundies, Sheets andfor bundles shali
be neatly stacked [n the ground dry and if feft in the apen it shall be protected by
covering tha stack materials with loose tarpauline, Bundles should be stored sbove
ground at a sHight angle, to prevent water or condensation buitd up between
adlacent sheets, Remaoving installation debrls and metal fines due to drilling and
cutting from the sheet surface and avolding exposurre of insulation to the weather
shall he practice at 2l times.

5. Method of Measurement The work done under this itam shall he measured by
actual area covered or installed with pre-painted steel rogfing 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 Unit Price
which payment shail constitute full compensation including labar, materlals, teols and
incidental necessary to comgplete this [tem.
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Paymert shalf be made under:

Pay Item . Unit of

Number Description Measurement
Pre-painted Metal Sheets,

1014 {1)al betoiv 0.427 sim, Corrugated, ‘Sguare Mater
Short Span _
Pre-painted Metal Sheets,

1014 {1)a2 below 0.427 mim, Rib Typa, Squara Meter
Short Span
Pre-peinted Meatal Sheets above

1014 {1)ul 0.427 mm, Corrugated, Long Syuare Meter
Span
Pre-painted Metal Sheets,

1034 (1)b2 above 0,427 mm, Rib Type, Square Meter
kang Span

XVIL. CARPENTRY AND JOINERY WORKS

A. Description

The work under this (tem shall consist of furnishing zll required materials, fabricated
woadwork, tools, equipment and labor and performing all operations necessary for the

satisfactory completion
this Specification.

B. Matarial Requirements

a. Lumber

of all carpentry and joinery worls in accordance with the Plans and

Lumber of the differant specles herein specified for the various parts of the
structure shall be well-seasoned, sawn straight, sundried or kiln dried and free from
defacts such as loose unsound knots, piteh pockets, sapwood, cracks and other
imperfections impairing its strength, durability and appearance. Jambs, transoms,
mulilons, headers, sills, frames, and wood base shall be zir dried and well-seasoned
for at least 2 months befare use.

i, Grades of Lumber and Usage

1.

Strass grade is seasoned, close-grained and high quailty lumber of
the specified specie free from defects and suitable for sustaining
heavy loads. Stress grade lumber shall be used for wooden
structural member subject to heavy loads, and for sub-floor framing
embedded or in contact with concrete of masonsy.

Select grade Jumber of the specified specie is generally of high
guatity, of good appearance, without imperfections, and suitable for
use without waste due to defects and suitable also for natural finlsh,
Select grada lumber shall be used for flooring, sidings, facla and
base boards, trims, moukdings, millwork, rallings, stalrs, cahinet
work, shelvings, doors, windows and frames of cpenings.

Common grade lumber has minimum tight medium knot not larger
than 25 mm in diamater, with minimat 'mpetfections, without
sapwobd, without decay, insect holes, and suitable for use with

- some waste due to minor defects and suitable also for paind finish.
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Common grade lumber shall be used for light framework for wall
partitions, celling joist and nailers.
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li. Lumber Species and Usage
Unless otherwise specified on the Plans, the following iumber species shall
be used as indicatad:

1. Yacsl (stress grade) for structurat member such as post, girders,
girts, sleepers doer and window frames set ot in contact with
concrete or masonry.

2. Guijo (select grade) for door and window frames set in wooden
framawark, for stairs, for roof framing supporting ceramic or
cement tiles, for floor joists and other wooden structural parts.

3. Apitong (common grade) for roof framing supporting light reofing
materiais such as galvanized iron, aluminum, for wall framing,
telfing joists, hangers and nailers.

4. Tanguile {select grade} for door and windows, facia and base
baards, trims, mouldings, millwork, rallings, stairs, cabinet work,
shelvings, flooring siding, ceifing joist, studs, roof framing and
raflers,

5. Narra (select grade} for stair railings, flooring boards, wall panels
base boards, trims, mouldings, cabinet work, miliwork, doors and
windows when indicated as such in the Plans.

6. Dzo {selected grade) for stair raflings, flooring boards, wall panels
base beards, trims, mouldings, cabinet work, miltwork, dgors and
windows when indicated as such on the Mans.

lil. Maoisture Content
Except otherwise specified, lumber shall be sun-dried, or kiin-dried. At time
of Installation, the maximum moisture content, expressed as g percentage
of the oven-dry wood, shall be as follows:

Rough Cargentry and Framing
#. FramIng lumber 50.80 mm and fess in thickness: 19%
b. Framing lumber aver 50,80 rm thick; 25%

Intericr millwork, finish and trfim: 17%

iv. Substiution In Lumber Species
Any lumber equally good for the purpose tatended may be substituted for
the specified kind subject ta the prior approval of the Enginesr, provided the
substitution shall be of an equal or better specie acceptable to the Engineer.
in case of substitution with a better specie, no additional cost therefore shall
be allowed to the Contractor

b. Plyboard
Plyboard shall be good grade and made of laminated wood stelps of uniform widih
and thickness bounded together with water resistant resin glue. The laminated core
shall be finished both faces with select grade Tanguile or red Lauan veneers not lass
than 2 mm thick similarly bonded to the core. Tha 232 plyboard of not less than 19
mm thick shall be free from defect such as split in veneer, buckling or warping.

Page 87 of 132



PEPD.OF.04

Plywood

Plywoad shall conform to the requirements of PNS SO 12465:2017 Pliywood —
Specifications. Thickness of single layer [aminae shall not be less than 2 mm. The
laminae shall be superimposed In layers with grains crossing at right angles in
successive Jayers to produce stiffness, The face veneers shall be rotary cut from
selected grade timber. The lamihae and face veneers shall be bonded with water
resistant resin glue, hot pressed and pressure treated.

Two {2) types of plywooed based on bonding guality:

Type | (Exterior/Marine Plywood)

This is intended for celling exposed to moisture such as at toilets and eaves,
partitioris and doors (toilet and bath) and ceifing to be finished with acrytex.

Type it (Interior/Ordinary Plyweod)
This is intended for interior ceiling, doors and partitions shall be of 6 mm thick.
tanguiie plywood, grade “A”, three (3) - ply with high water resistant,

Sample for testing shall comply with the applicable requirements of PNS 150

12466-1:2016 Plywood ~ Bonding Quallty — Part 1: Test Methods and PNS ISO
12466-2:2016 Piywood — Banding Quality — Part 2: Requirements.

Lawanit

Lawanit, when required per plans, shall be 6 mm thick, tempered or cil-impregnated
for maisturefwater resistance. Texture of Jawanit shall be subject to the approval of
the Engineer.

Materials Other than Lumber
. Plastic Sheet
When reguired for counter top, plastle sheet such as Formica shall not be
less than 1.50 mm- thick and shall have hard, durable and glossy surface
resistant to stain, abrasion and heat. Color and design shall be as selected
frorn the manufacturer’s standard and approved by the Engineer,

fi, Glue
Glue shall be from water resistant resins which, upon hardening, shalf not
dissolve nor lose Its. bond or holding power even when soaked with water
for extended period.

Glue in powder form he in sealed contalner and shall be without evidence of
lemping or deterioration in quality.

ill. Fasteners
Nails, screw, bolts and straps shatl be provided and used where suitabie for
fixing carpentry and joinery works. All fasteners shall be brand new and of
adequate slze to ensure rigidity of connections. 1. MNails of adequate size
shall be steel wire, dlamand-pointed, ribbed shank and bright finish. 2.
screws of adequate size shall be cadmium or brass plated stee! with slotted
head. 3. Lag screws of adeguate size, for anchoring heavy timber framing In
congrete or masonry, shall be galvanized steel. 4. Bolts and nuts shall be of
steal having a yleld point of not less than 245 MPa. Bolts shall have square
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ii.

heads and provided with standerd flat steel washers and hexagonal nuts.
Threads shall confarm to American coarse thraad seres. The threaded
portion shall he iong enpugh such that the nut can be tightened against the
bolted members without any need for blocking. The belt’s threaded end
shall b finished smooth for ease of engaging and turning of the nut. 5.
Wrought iron straps or angles, when reduired In conjunction with holts or
tag screws to provide proper anchorage, shall be of the shape and size
shown on the Plans,

Fiber Cement Board
it shall comply with the applicable requirements of ASTM C1186, Standard
Specification for Fiat-Fber Cemnent Sheets for exterior application and ASTM
1288, Standard Specification for Fiber-Cement Interior Substrate Sheets for
interior application.

Gypsum Board
i shall comply with the applicakle requirements of ltem 1041, Gypsum
Board.

Pra-Painter Metal Parel
it shall comply with the applicafile requirements of tem 1014, Prepainted
Metal Sheets.

Aluminum Metal Cladding
Aluminum for metai cladding shall comply with the applicable reguirements
of ftem 1039, Aluminum Cladding.

Polyvinyl Chloride (PVC)

Polyvinyt Chioride (PYC) shall be made from 100% virgin PVC and Class A fire
rating in accordance with ASTM E84, Standard Test Method for Surface
Buening Characteristics of Building Materiats.

Moulding
Moauldings may be made of steel, wood, PVE, concrete and pracast concrate
or as indicated on the Plans. It shall match the surface where it shali he built.

Sizes, dimensions, colors, finishes, locations and design details shall he
specified on the approved Plans and in accordance with the manufacturer’s
recommendation,

Moduiar Partition
Maouidings may be made of stee!, wood, PVC, concrete and precast concrete
or as inticated on the Plans. 1t shall match the surface where it shall ba built.

Sizes, dimensions, colors, finishes, locations and design detalls shalk be

specified oh the approved Plans and in accordance wlth the manufacturer’s
recommendation.
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€.

e,

Quaality Materials

Al materials to be incorporated in the carpentry and joinery works shall be of the
quality specified under Section 1003.2, Material Reguirernents. Before incorporation
In work, all matarials shall have hean inspected/accepted by the Engineer or his
authorized representative.

Storage and Protection of Materlals

lumber and other materials shall be protected from dampness during and after
delivery at the site. Materials shall be delivered well in advance of actual need and
in adequate quantity to preclude delay in the work. Lumber shall be piled In orderly
stack at feast 150 mm above ground and sheltered place where it will be of least
ohstruction to the work.

Shop Drawlings

Lumker and other materials shall be protected from dampness during and after
delivery at the site. Materials shall be deliverad well in advance of actual need and
in adequate quantity to. preclude delay in the work. Lumber shalt be piled in arderly
stack at least 150 mm above ground and shettered place where it will be of least
obstruction to the work. .

Rough Carpentry
Rough carpentry covers timber structural framing for roof, flcoring, siding, partition
and ceiting.

I. Framing shall be stress grade or common grade lumber of the specie
specified under Subsegtion 1003.2.1.2, Lumber Species and Usage.

H. Rough carpentry shali be done true to fines, levels and dimensions. It shal
be squared, aligned, plumbed znd well fitted at joints.

#i. Trusses and other roof framing shall be assembled, fitted and set to exact
location and slope indicated on the Plans.

iv. Fasteners, connectors and anchors of appropriate type and number shall be
provides and fitted where necassary.

v. Structural members shall not be cut, bored or notched for the passage of
conduits or plpes without prior approval of the Englneer. Members
damaged by such cutting or boring shall be reinforced by means of
specifically formed and approved steel plates or shapes, ctherwise,
damaged- structural members shall be removed and replaced to the.
satisfaction of the Ehginaer.

vi. Timber framing in contact with concrete masonry shall be treated with
termite-proofing solution and after drying coated with hituminous paint.

Finished Carpentry
Finished carpeniry covers work on flooring, siding and celfing boards, stairs,
cabinets, fabricated woodwork, millwork and trims.
i. Framing lumber shall be select grade, free from defects and where exposed
in finlshed work, shall be selected for color and grain,
ii. loints of framing shall be tenoned, mortised or doweled where sultable,
closely fltted and secured with water resistant rasins and glue. Exterlor
joints shall be mitered and interior angles coped.
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Til. Panels shali be fitted to allow for contraction or expansion and insure that
the panels remain in place without warping, splitting and opening of joints.

Iv. Plyboard shall be as specifled under Subsection 1003.2.2 unless otherwise
indicated an the Plans.

v. Plywood shall be specified under Supsection 1003,2.3.

vi. Exposed edges of plywood or plywood for cabinets shall be provided with
select grade hardwood strips, rabbeted as necessary, glued in place and
secured with finishing nalls. To prevent splitting, hardwood for trims shall be
driiled before fastening with nails or scraws.

vii. Fabricated woodwork shalt be done preferably at the shap. It shail be done
true to details and profiles indicated on the Plens. Where set against
concrete or masonry, woodwork shall be installed when curlng is complieted.

viii, Exposad wood surfaces shail be frée from dishguring defects such as raised
grains, stains, uneven planning, sanding, tool marks and scratches. Exposed
surfaces shall be machine or hand sanded to an even smooth surface, ready
to finish.

Fiber Cement Board

Examine, clean, and repalr as necassary any substrate conditions that would be
detrimental to proper instaliation. Do not begin installstion until unacceptable
conditions have been corrected.

Prior to commencing Installation, verify governing dimensiens of building and
condition of substrate, If substrate preparation is the responsibility of another
installer, notify Engineer of unsatisfactory preparation before proceeding,

Installation reguirements shall be in accordance with the manufacturer's
instructions and drawing details approved by the Engineer.

1. Use trim details indicated on drawings.
It. Touch up ali field cut edges before installing,
iii. Pre-drill nail holes if necessary to prevent breakage.

Qver wood studs without sheathing. stall bullding paper over studs prier to
installing siding.

Over wood and wood-composite sheathing, Fasten siding through sheathing into
studs. For sheathing of 25 mm thickness or less, nall through sheathing into studs
wsing correspondingly longer nails.

Over Masonry Walls. Install furring strips of adequate thickness to accept full length
af nails and spaced at 408 mm on center.

Over steel studs, Minimum 20-gauge steel, 92 mm C-studs, size as indicated on
drawings or as required by limiting span. Use 41 mm long, #8-18 x 9.50 mm HO self-
tapping, corrosion-resistant ribbed bugle head scraws. Attach panel at each stud
insuring that at least three (3) screw threads penetrate the studs.

After instaliation, seat all joints. Seal around all penetrations.
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For finish painting, follow manufacturer’s recommendation timeline for painting
primed and unprimed praducts. Paint ali exposed cut edges.

Gypsum Board

Installation requirements shall conform to the applicable requirements of lem
1841, Gypsum Board.

Aluminum Metal Cladding
nstallatlon reguirements shall conform 1o the apulicable requirements of ttem
1039, Aluminum Cladding..

Prepainted Metal Panal
It shall comply with the applicable requirements of ltem 1014, Prepainted Metal
Sheets,

Moulding

Moulding calor finishes shall match the wall or the surface where it wilt be installed.
Cutting detalls of molding and its installation shall be in accordance with the
manufacturey’s Instructions and detatled drawings approved by tha Engineer,

Modular Partition
Instaflation requirements shall be in accordance with the manufacturer’s
instructions and detailad drawings approved by the Engineer.

D, Method Of Measurement
The quantity to be paid for will be measured as per individual item detalled In Section
1003.5, Basis of Payment for the complete Carpentry and Joinery as furnished on site and in
accordance with these design standard, specifications and as accepted by the Engineer.

E. Basis Of Payment
The Iltems measured and determined as provided In Subsection 1003.4, Method of
Measurement shall be paid for at the unit bid price which payment constitute full
compensation of materials, labor, sguipment, tools and incidentals necessary to complete
the work.

Payment shall be made under:

P;:;m _ Description "e:lnl:ﬂ mo';m .
3003 (1)a1 _E:i"ﬂg. 4.5 mm, Metat Frame, Ffer :f Scpare veter
_sonacuae SIS PO oo e
| 1003 {1)ba gm“ﬁ mm, Vietal Frame, Marine g0 oo
. W03 (B2 m‘i-ﬁ' T, Woad Frame, Morme ——
" 1003 (1)ct | ms Tmire, Metat Frame, Manng g ——
003z AN, Smm, Wood Frame, Marine P
1003 (1)d3 ﬁf;':‘&a mm, Metal Frame, Ordinary Square Meter

FEPD.QF.04
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Pay ltem - - P Umitof

Number . Description ! Measurement
Ceiling, 6 mm, Wood Frame, Ordinas ;

1003 (102 mﬁ%a e Brelnary Sauare Meter
1003 (iJet  Ceiling, Metal Frame, Gypsur Board Square Meter
1003 (1)e2 g:&ng, Metal Frame, Prapainted Metal Square Mater

. Cafing, Mela! Frame, Auwinuen Metad
1603 (1}_e3 Cladding Squara MEW_
1003 {1)f Cefling, Wocd Frame, Wood Square Meter

Wall, 4.5 mm, Matal Frame, Fiber Comant |

1003 (a1 gt ' Square Meter
- Wall, 4.5 mm, Wood Frama, Fiber 1 &
1003 (23a2 Cement Board N * Sguare Me_tef
1003 (2)b1 wall, 6 mm, Metal Frame, Flber Cament | Square Met
roves Wall, 10 mm, Metal Frame, Fiber Cement
1003 (2)b2 s
| {2} Board ‘ Square Meter
1003 (2703 WAl 12 mam, Metal Frame, Fiber Cement Square Meter
1003 (2)1 ‘fgﬂm‘f mm, Metal Frame, Marine ' Square Mater
1003 (2)2 Wall, 4.5 mym, Wood Frame, Matine J Square Meter

. w0321y € . Metal Frame, Marine ' Square Meter

1003 (2)02__ Wal, 6mm, Wood Frame, Maring Pywood | Square Meter
Wall, & mm, Matal Frame, Ordinary i

1003 (el i Square Meter
1003 (2)e2 gﬁmm Wood Frame, Ordinary | Square Meter
1003 (2)f  Wall, Aluminum Metat Cladding | Square Meter
1003 (2)g  Wall ¢ Lump Sum
1003 (3)  Cabinets | Square Meter
1003 {4) . Cabinets  Each
1003 (5}  Roof Frame, Wood ! Board Foot
1003 (6)  Floor Frame, Wood . Board Foot
1003(?)  Fiooring, Wood | Square Meter
1003(8)  Floaring, Wood _ _ Board Foot
003 {9)  Wall Frame, Wood Each
| 1003 {10) |Wal Frame, wood  Meter
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- Number escription Measuremen

'. 1003 {19)a1 : ﬁ&aﬂd, 18 emm, Fiber Coment : Mater

1003 (11}a2 Fasda Board, 25 mm, Lumbey Meter

. 1003 {12) . Fascia Board, Metal Kifogram
1003 (13)  Phenolic Board Eath

. 1003 (14}  Phenolic Board . Square Meter

© 1003 {IS)a  Moulding, Wond Meter
1003 (15)b  Moudling, Concrete Meter

1603 (15)¢  Moulding, Precast Meter

: 5003 (15)d . Moulding, PVC Mater

- 1003 (1S)e  Maulding, Stee) C Meter

" 1003 (16)  Presswized Laminated Woud Partices  Square Meter
1003 (17) - Corpentry and loinery Warks Lump Sum
1003 (18} lLawanit _ . Square Meter
1003 (19)  Wouoden Post, Good Lumber " Board Foot
1003 (207 - Coco Lumber Board Fogt
1003 {21) . Motilding ~ Lump Sum

| 1003 (22) - Medular Partition " Square Meter

[ 1003 (23) |Modutar Partition Lump Sum

XVIIL, RAILINGS
A, Description

This Item shall consist of furnishing, fabricating and instaliing the railings for buildings and
other similar structures of the materfal or combination of materlals in accordance with this

Specification and In conformity with the Plans.

Rallings shall be classified as concrete, wooden, masonry, stone, metal, stainless steel and

glass, in accordance with the pradominating material conteined in each.

Railing shall not be considerad a part of the structural system of the building unless it is

stated in the design.

8. Material Requircments

8. Concrete

it shall conform to the applicable requirements prescribed in Section 900.2, Material

Requirements of Item 908, Structural Concrete.

b. Forms and Falseworks

It shall conform to the applicable requirements prescribed in Subsection 903.2

Material Requirernents of ltem 903, Farmwarks and Falsewarks.

c. Lumber, Plywood and Other Related Materials

I+ shall conform to the applicable requirements prescribed in Section 1003.2,

Material Reguirements of ltem 1003, Carpentry and Joinery Works.

PEED.QF.04
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Hardware
This shall conform to the applicable requlremeants of prescribed in Section 1004.2,
Materlal Requirements of item 1004, Hardware,

Masanry
These shall conform to the requirements of Sectlon 1046.2, Materlal Reguirentents
of Itam 1046, Masonry Works.

Martar
Mortar shall consist of sand, cement and water conforming to the requirements of
Item 900, Structural Concrete, mixed in the propostion of one {1} part cement to

‘three {3) parts sand by volume, and sufficlent water to obisin the required

consistency.

Reinforcing Steel
It shali conform 1o the applicable requirements of Subsectlon 902.2.2, Material
Requirements of iterm 902, Reinforcing Steel,

Sione
Stones shall be clean, hard, and durable and shall be subjected for the Enginser’s
approval. Adabe stones shali not ba used unless otherwise spacified.

Metal

Steel base metal to be welded shali be open-hearth or electric furnace steel
conforming to AASHTO M 183, Standard Specification for Structural Steel, uniess
otherwise shown on tha Plans.

Stainless Steel {Non-Ferrous Metal)

it shall conform to the requirements of ASTM A276M, Standard Specification for
Shainless Steel Bars and Shapes or as called for in the Plan

Glass and Glazing
it shall conform to the applicable requirements prescribed in Section 1012.2
Material Reqlirements of item 1012, Glass and Glazing.

Glass shalt be laminated, heat strengthened, and tempered unless otherwise
indicated in the Plans. if laminated glass were cafled for In the Plans It shalt conforin
to ASTM C1048, Standard Specification for Heat-Treated Flat Glassiind HS, Kind FT
Coated and Uncoated Glass and ASTM C1172, Standard Specification for Laminated
Architectural Flat Glass. The minimum thickness of glass shall be 6 mm uniess
otherwise indicated in the Plans. If glass is intended for exterior raliing n-flll panets,
it shall camply 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,

li. Railing systems shall be In accordance to ASME E 2358, Standard
Spedfication for the Performance of Glass in Permanent Glass Redling
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.
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Tabie 1051.1 Levels of Performance

: ANSI 297.1
Perfortnance Level Aﬁb}f?:;iwm {Sa:aty Impact®)
: Concentrated Joad: 850 N
i . Uniform Load: 260 Nfm : Pass
' ~ Infilt Horizontat Load: 2303
220N
- Concentrated load: 880 N
2 _ Uniform Eoad: 290 Nfm Pass
Infill Horizontal Load: 220 5421
N
. Concentrated load: 1330 N
3  Uniform Load: 730 Nfm Pass
- Infili Horiontal Load: 542 1
220N
Concentrated foad: 1620 N
4 Unifore: Load: 880 Nfm Pass
‘Infill Horizontal Load:220 542 }
N

Nole: " Tests performed os cutiined in AxTM E935, Standard Test Methods for Performance of
Permangnt Metal Railing Systems and Rails (e Bulldings.
2Tests perforaied #s descnbed in ANS] Z97.1 2015 For safely glazing imatenals used in

. Aluminum
[t shali conform to the requirements of ASTM B221, Standard Specification for
Alumninum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.

m. Painting, Varnishing and Other Related Works
These shall conform to the applicable requirements prescribed in Section 1032.2,
Matarial Requirements of [tem 1032, Palnting, Varnishing and Othar Related Works.

€. Construction Reguirements

PEPD.OF.OS

a. General
Railings shall be constructed in accordance with the Plans and shall not reflect any
unevenness. in the structure/building. Al railing posts shail be set plumb unless
otherwlse indicated on the Plans.

h. Concrete Railing
Concrete raillng shall be constructed in atcordance with the reguirements of
sybsection 900.3 Construction Requirements of ltem 900, Structural Concrete.

i. Concrete Ralling Cast in Place
Farms shall be secured to be smooth and tight fltting which can be rigidly
hald in line and grade and reroved without damage to the casted concrete
structure,

Forms shal! either be of single width boards or shall be Iined with suitable
material to have 2 smooth surface which shall meet the approval of the
Englneer or as shownin the Plans.

Page 36 of 132



Wil

Vil

viii.

All maoldings, panel work and beve! strips shall be eonstructed according to
the detalted Plens with mitered joints. All corners in the finished work shall
be true, sharp and clean out, and shall be free from cracks, spalls,
haneycombs and other defects.

Precast Rallings.

Moist temped mortar precast members shall be removed from-the molds as
saon as it Is practicable and shall be kept damp for a period of at least ten
{10} days. Any member that shows cracking of soft corners of surfaces shall
ba rejected,

Wooden Railing

The ocanstruction requirements shall he in conformance, whenever
app'ficabie, with Subsection 1003.3 Construction Requirements of item 1003,
Carpentry and Joinery Works.

Masonry Ralling
The construction requirements shall be in confarmance, whenever
applicable, with Subsection-1046.3 Construction Requlrements of item 1046,
Masonry Works

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

Metal Railing

The metal ralling shell 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 bolts with the
approva) of the Engineer

Stainless Steel Ralling

The metal raiting shall be fabricated in accordance with the dimenslons
chown on the Plans. During installation, stalnless steel railing shall be free
from rust and surface blemish. it shafl be rust free until ten (10} years after
completion,

Glass Railing

The construction reguirements shalt be in conformance, whenever
applicable, with Section 1012.3 Construction Reguirements of item 1012,
Glass and Glazing.

n. Methed Of Measurement
The quantity to be paid for shall be the number of meters of specified railing materials and
sizas or by Jump sum for actually completed and accepted measured from center to center
of end posts as shown on the Plans or as direeted by the Engineer,

£. Basis Of Payment
The aceepted quality, measured as prescribed in Section 1051.4, wiethod of Measurement
shall he pald for at the Contract Unit Price for Ralling, which price and payment shall be full

PEPD.IMF.0%
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compensation for furnishing and placing ail materfals induding all labor, eguipment, tools
and incidentals necessary to complete this item.

Payment shall be made under: _
. pay Item | - Unit of

Number | Description Measurement
: 1051 (1) | Railing - Lump Sum
. 0SL(L)b Raling | Meter
' 1051(2)a | Concrete Railing, Standard Meter
| 1051 (2)b | Concrete Railing, Baluster [ Meter
' 1051 (2)x | Concrete Railing, Parapet P Meter
' 1051 (3) " wooden Raling L Meter
* 1051(4) | Stone and Brick Railing Meter
© 1051 (5) ' Metal Ralling Meter
" 1051 (6) | Stainless Steel Raling Meter
| 1051 () | Gass Railing ' 1 Meter

XX, PAINTING, VARNISHING AND OTHER RELATED WORK
A. Description
This Itern shall consist of furnishing zll paint materials, varnish and other releted produicts,
labor, tools, equipment required and undertaking the proper application of painting,
varnishing and related works in accordance with the Plans and this Specification.

B. Materizl Requirements

a. Palnt Materials
Pzint materia} shall conform to-the requirements of the following Specifications:
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Tabie 1032.1 Paint Matarial Specification Requiremants _

i

; Material PNS Code . Description Application
B i e owd
: Flat Latex PNS 139 . and light ting plaster, masonry and
! paint (and Hght tints for | .o0d wood and ether
i : exterior and interior archi | surf
: use) : r_uactura_su aces
" Specification for -
"O10SS  ons 463 . Paint (white and light | PRSEr, masonry and
1 Latex Paint s - prirmed wodd and other
! “unts For exterior and rchi
i ~interior use) architectural surfaces
Semi-gloss - Alkyd-based  Semi- | Properiy prepared
Ename! PNS 225 . Gloss Enamel Paint | plaster, masonry and
! Paink - {white and light tints | primed wood and other
E “for  exteror  and | architectural surfaces
_interior gse) -
- Specification for
' Alkyd-based  Gloss
Enaragl PNS 226 . Enamel Paint (white | Wood, metal and other
¢ Paint -and colowred  for i architectural surfaces
i exterior and interfor
i s8]
" Alkyd- : :
;bas’;‘:’. Specification for |
Metal PNS 366 - All_cyd~based Metal | Ferrous metal
Metal prg 2113 | Specification of Epaxy | oy o,e metal
Primer Matal Primer
. Specification for
- Alkyd-based Flat
Flatevall . .
: . . Enamel Paint (white
. Ean:“IEI PNS227 ' and tight tints for | Yood
" exterior and interior
_use)
: - Specification for Gioss
_ : ‘tatex Paint (white
GlossLalex . ps 462  and fight tints for | Masonry
: " exterior and interior
. : use}
g"g _ i Specification _for | Concrete, metal, wood
L N T ol o, Tt 3 : «f, ol PTOS ey 3
£ . >Specsfcat|on for Cunr.fete, wood, metal
: Emel - PNS 2118 iEpoxy Enamei white | and other architectural
: - ' . surfates
" Roof paint -5S ificatio Roof | )
?owgg;:a ~ PNS 464 ?pgfrﬁl (vlvartleiamsedr Paintable roofing
based, flat) ) maeerias
Rodf pamt Tpecification for Roof | ..,
(Porland | PNS465 | paint (Portiand | FartaDIe raofing
Cement) Cement)

PEPD.CIF.04
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Tinting Colors

Tinting colors shali be first grade guality, pigment ground in alkyd resin that
disperses and mixes easily with painit to produce the color desired. Same brand of
paint and tinting color shiall be used to effect good paint body.

Acry-Colors

it shall be high strength tinting colors for water-based ceatings that are specially
fortmutated from the finest blend of plgments combined with pure acrylic latex
yehicle that is easy to disperse, fast drying, odoriess, and gives maximum color
reteftion.

Concrete Neuwtrallzer

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

sificon Water Repellant
silicon water repellant shall be transparent water shield especially formulated to
repel rain and moisture on exterior masenry surfaces.

Patching Compound

Patching compound shall be fine powdsr type material ke calciumine that can be
mixed into paint that will produce & putty consistency, with oll base primers and
paints to fill miner surface dents and imperfections.

Varnish

Varnish shall be a homogeneous solutlon of resin, drying ofl, drler and sotvent, K
shall be extremely durable clear coating, highly resistant to wear and tear without
cracking, peeling, whitening, spotting, etc. with minimum tess of gloss for a
maximurn period of time.

Lacguer

Lacquer shail be any type of organic coating that dries rapidly gnd solely by
avaporation of the solvent, Typical solvent are acetates, aicohols and ketones. Clear
gloss lacquer shall be in accordance with the requirements of PNS 368, Specification
for Clear Gloss Lacquer,

Shellac

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

Sanding Sealer

Sanding sealer shall be quick drying lacquer, formulated to provide quick dry, good

haldout of succeeding coats, and containing sanding agents such as zine stearate to
aliow dry sanding of sealer. It shali be in accordance with the requirements of PN5
367, Specification for Lacquer Sanding Sealer.
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k. Ol Wood Stain
Oil-based staln shall be 3 penetrating stain for interior doors, windaws, trim and
furniture. It rejuvenates and transforms interior timiser. Dl-based stain penetrates
deeply and adds color without raising the grain, Gil-based stain is best used 1o
rejuvenate old or used timbsr.

l. Glazing

Putty

Glazing putty shall be alkyd-type product for filing miner surface unevenness,

m, Natural

Wood Paste Filler

‘Wood paste filler shatl be quality filler for filling and sealing open grain of interlor
wopd. It shali produce a level finish for following coats of paint vamish/lacquer and
ather related products.

n, Schedule
Exterior

vl
vil.

Plaln cement plastered finish to ba painted - Three (3) coats acrylic base
masonry paint

Concrete exposed aggregate and/or tool finish - One {1] coat watar repeflant
Ferrous metal - One (1) coat primer and two (2} coats enamel paint
Galvanized metal - One {1} coat zin¢ chromate primer and two (2] coats
Portland cement paint

Woaod palnt finish - Three {3) coats oil based paint

Wood varnished finish - Varnish water repellant

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

Concrete exposed aggregate and/ or tool finish - Clean surface

Ferrous metal - One {1) coat primer and two (2) coats enamel paint
Woodwork sea-mist - Three {3} coats of three {3) paris thinner and one (1)
part lacquer

Woadwork varalsh - - First coat of one (1) part sanding sealer to one {1)
part solvent Second coat of two-third (2/3} sanding sealer to one-third
{1/3) solvent

Woedwark painted finish - Three {3) coats ofl base paint

Ceifling hoards textured finish - Gne {1) coat ofl based paint, aliow to dry
then patch surfaces unevenness and apply textured paint coat

9. Containers and Markings
it shall be in accordance with the requirements of PNS 140, General Reguirements
for Packaging, Packing and Marking of Paints and Other Protective Coatings.

All paints, varnishes, and other related products shall be shipped in strong,
substantial containers marked in prints distinetive color of the label ar in Ietters
clearly visible to the neked eye with the following information:

i
i
ili.
.

Type of Paint

Brahd ar Trademark

Name and address of manufacturer
Net Volume andfor mass In metric units
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v, Directions far use

vi. Safety precautions

vii. Batch or lot number any package or container not so marked will nat be
accepted for use under this Specification.

C. Construction Requlrements
Prior to commencement of the painting, varnishing and related work, the surfaces to be
applied shall be examined in order net to jeopardize the quality and appearances of the
painting, varnishing and related works,

PEPD.QOF.04

b.

Surface Preparation

Al surfaces shall be In proper condition to recelve the finish. Woodworks shall be
hand-sanded smooth and dusted clean. All knot-holes pitch pockets or sappy
portions shall ba sealed with natural waod filier. Nail holes, cracks or defects shall be
carefully puttied after the first coat, matching the calor of paint.

interlor woodwaorks shall be sandpapered between coats. Cracks, holes of
imperfections in plaster shall he filled with patehing compound and smoothed off to
match adjoining surfaces.

Concrete and masonry surfaces shall be coated with concrete neutralizer and
allowed to dry before any painting primer coat is applied, When surface is dried,
apply the first coating. Hairline cracks and unavenness shafl be patched and sezled
with approved putty ar patching compaund, 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 ail grease and ol
from surfaces, Wash, unprimed galvanized metal with etching solution and atow it
to dry. Where required to prime coat surface with Red Lead Primer same shall be
approved by the Engineer.

In addition, the following shall be undertaken prior to peinting, varnishing and other
related works:

i. Voids, cracks, nick, and other wood impetfections will ke repatred with
praper patching material and finished flushed with surround!ng surfaces.
il Marred or damaged shop coats on metal shall be sput primed with
appropriate saetai primer. '
fl. Painting and varnishing works shall not be commenced when it is too hot or
cold.
Iv. Allow approptiste vantilation during application and drying perlod.
v. Al hardware will be fitted and removed or protected prior to painting and
varnishing works.
Application
Painits when applied by brush shall become non-fluid, thick enough to fay down as
adequate film of wet paint. Srush marks shall flawed out after application of paint.

Paints made for application by rolier must be similar to brushing paint. it must be

non-sticky when thinned to spraying viscosity so that it will break up easily into
droplets.
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d.

f.

h.

Paint is atomized by high pressure pumping rather than broken up by the targe
volyme of af

Mixing and Thinnlng

At the time of application paint shall show ne sign of deterforation. Paint shall be
thoroughiy stirred, stralned and kept at a uniform cansfstency during application.
Paints of different manufacture shall not be mixed together. When thinriing is
necessary, this may be done immediately prior to appiication in accordance with the
manufacturer’s directions, but not in excess of one {1) pirt of sultable thinner per
gallon of the paint,

Storage

Al materfals to be used under this item shall be stored in a single place to be
designated by the Engineer and such place shall be kept neat and clean at all thmes,
Necessary precaution to avold flre must be observed by removing oly rags, waste,
ete. at the end of daily work.

Cleaning

All cloths and cotton waste which constitute fire hazards shafl be placed in metal
contalners or destroyed at the end of daily works. Upon completion of the werk, alf
staging, scaffolding and paint containers shall be removed. Paint 274 drips, oil, or
stains on adjacent surfaces shall be removed, Paint drips, oil, or stains on adjacent
surfares shall be removed and the éntire Job left clean and acceptable to the
Engineer.

Workmanship in General
i. Al paints shall be evenly applied. Coats shalt be of praper consistency and
well brushed out so as to show & minimurn of brush marks.

ii. All coats shall be thoroughly dry before the succeeding coat is applied.

. Where surfares are not fully coversd or cannot be satisfactorily finished in
the number of coats specified, such preparatory coats and subsequent coats
as may be required shall be applled to attain the desired evenness of surface
without extra cost to the Owner. 4. Where surfaca is not in proper condition
to receive the coat the Engineer shall be notified immediately. Work on the
questioned portion{s} shail not start until clearance be proceed is ordered
by the Engineer. 5. Hardware, lighting fixture and other similar ftems shall
be removed or protected during the painting varnishing and related work
operations and re-installed after completion of the work.

Pracedure for Sea-Mist Finish
i. Depress woed grain by steel brush and sand surface lightly.
ti. Apply sanding sealer,
lil. Apply two (2) coats of industrial lacquer palnt.
. Spray last coat of industrial lacguer paint mixed with sanding sealar.
v. Apply wood paste filler thinned with turpentine or palnt thinmer into the
wood surface.
vi. Wipe off wood paste filler Immediately,
vii, Spray flat or gloss lacquer whichever is specified,

Procadura for Varnish Finish
I. Sand surface thoroughiy.
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Apply putty on afi cracks and other wood imperfections with wood paste
filler.

Apply oil stain.

Apply lacguer sanding sealer, 375

Sand surface slong the grain.

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

Polish surface coated using tloth pad.

Spray glass lacquer or flat lacquer whichever is desired or specifled.

i. Protedure for Ducce Finish

L
ii.
lil.
hr.

A A

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 before apphying next coat.

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

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

D. Method Of Measurement
The areas of concrete, wood and metal surfaces applied with varnlsh, pain and other
related coating materials shall be measured In square meters as desired and accepted to the
satisfaction of the Engineer.

Busis Of Payment

The accepted work shall be pald at the unit bid price, which price and payment constitute
full compensation for furnishing and proper agplication of all materials, jabor, eguipment,
taols and other incidental necessary to complete this temn.

Payment shall be made under:

WET | o i
1032 (1)a :f;;}‘;‘;}’ég:m"?m " Square Meter
1032 ()b Painting Works, Wood " Square Meter
1032 () Painting Works, Steel " Square Meter
1032 (2) Vamnishing . Square Meter
1032 (3) Sea-mist Finish Square Meter
1032 (4) " Ducco Finish Square Meter
1032 {5) Texture Finish Square Meter

X PLUMBIN.G

A, Description

This Item shall consist of furnishing all materials, tools, equipment and fixtures required as
shown on the Plans for the satisfaciory performance of the entire plumbing and fire

PEPD.CF.04
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protection system Including installation in accordance with the latest editlon of the Revised
National Plumbing Code, Uniform Plumbing Code of the Philippines, The Fire Code of the
Philippines, The National Building Code, and this Specification.

B. Material Requirements
All piping materials, fixtures and appliancas fitting accessories whether spacifically
mentioned or not but necessary to complete this ltem shall be furnished and instalied.

8. Cast Iron Soil Pipes and Fittings

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

1. Cast lron — the casting shall be made of gray iron which shall be
sound, free from cracks, sand holes and blow holes. They shall be
uniformily low hardness that permits drilling and cutting by ordinary
methods. Pipes and fittings shali be true to pattern and of compact
tlosed grained structure.

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

8. Manufacture ~the pipes shall be made with hub and spigot ends or
hub ends only. All hubs for pines and fittings shail he provided with
held lead grooves and all spigot ends shall be made with beads or
plain if machine cast cenerifugally. Plugs shall ba wrought or cast,
machined to the dimensions required and shafl be free from defects.

4. Freedom from Defacts ~ pipes and fittings shail be true, smaoth and
cylindrical, their inner and outer surfaces being as nearly concentile
as practicable. Thay shall be in all aspects, sound and good casting
free from laps, pin holes or other imperfections and shall he neatly
dressed and carefully fettled. The ends shall be finlshed reasonably
sguare to thelr axes.

il. Each cleancut shall be installed so that it opens to allow tleaning in the
direction of flow of the soil or waste or at right angles thereto and, except in
the case of wye branch and end-of-Iine cleanouts, shall be Instafled vertically
above the flow line of the pipe. Clean-outs shall be made of heavy cast brags
ferrule with counter sunk screw cover same diameter as the plpe except
that they shalt not be larger than 100 mm diameter. Cleanouts installed
under concrete or asphalt paving shalf be made accessible iy vard boxes or
by extending flush with paving with approved materials and shall be
adeqguately protected,

ii. Cauiking lead shall be of molten type peg lead conforming to specification
requirements defined in ASTM B28, Standard Specification for Refined Lead.

iv. Ozkum shall be twisted or braided hemp or abaca fibers slightly
impregnated with gil.

b Water Supply Pipes and Fitkings
I Pipes shall be galvanized iron pipe schedule 40 conforming to specification
requirements defined In ASTM AS3M, Standard Specification for Pipe, Steel,
Black and Hot Dipped, Zinc-Costed, Welded and Seamless with threaded
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connection. Under roads whera necessary shall sultably protected as shown
on the Plans.

Fittings shall be mafleable iron Type Ii, galvanized iron conforming to
specification reguirements defined in ASTM A338, Standard Specification for
Malleabte tron Flanges, Pipe Fittings, and Valve Parts for Railroad, Marine,
and Other Heavy Duty Service at Temperatures up to 345°C,

Water pipe and fittings with a iead content which exceeds 8% shall be
prohibited in piping systems used to convey potable water.

Where. required for large diameter pipes (315 mm up to 8O0 mm) with
elastomerle rubber sesled ring, the Oriented Polyvinyl Chloride (PVC-O)
Class 500 shall be in accordance with the applicable requirements defined in
150 16422:2014, Pipes and Joints Made. of Oriented Unptasticized Polyvinyl
Chioride {PVC-Q) for the Conveyance of Water under Pressure or 150
1452:2000, Plastics Piping Systemns for Water Supply and for Buried and
Above-Ground Drainage and Sewerage Under Pressure - Unplasticized
Palyfviny! Chiorice] (PVC-U).

ii. Vahres
Vilves far water supply shall be bronze body with threaded ends rated 21
kgfem?, All valves shall be gate valves unless otherwise specified. Gate
vaives shall have solld wedge body and discs conforming to speclfication
reguirements defingd in ASTM 862, Standard Specification for Compuosition
Bronze or Ounce Metel Castings. Giobe valves shali have plug type discs with
ferrule threaded ends and hronze body.

Valves up to and incjuding 51 mm in slze shail be brass or other approved
materials. Sizes exceeding 51 mm shall bé permitted to have cast-lron or
brass bodies.

iii. Water Meter )
Water meter when required to be furnished by the Contractor shafl be of
the type tested and approved by Metropolitan Waterworks and Sewerage
System {MWSS) or Local Water Utliities Authority {LWUA) or any agency/
{ies) aceredited by both,

¢, -Approved Alternate Pipes and Fittings
Pipes and fittings for sanitary and potable water fines as approved alternate shall be
Unplasticized Polyvinyi Chloride Plpes and Fittdngs (uPVC).

Pipes and fittings shall be made of materials In its naturai state conforming to
specification requirements defined in ASTM D2241, Standard Specification for
Polyvinyl Chloride (PVC) Pressure-Rated Pipe (SDR Series} and PNS 65: 1993,
tnplasticized Polyvinyl Chiloride {(UPVC) Pipes for Potable Water Supply. Fittings shall
be molded type and designed far solvent cement joint connecticn for water lines
and rubber O-ring seal joint for sanitary lines.
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All materials shall bear Philipptne Standards (PS} mark for locally manufactured and
import Commodity Clearance (ICC) marks duly fssued by Burean of Philippine
Standards [BPS) for imported materials,

i. Unplasticized Polyvinyl Chioride (uPVC) —Potaklie Water

1.

3.

5.

Pipes and fittings for water lines and pressure lines shall conform to
PNS B5: 1993: - Unplasticized Polyvinyl Chioride (uPVC) Fipes for
Potable Water Supply.

Pipes and fitkings shall be made of materials in its natural state with
a medium K-Vaiue, K85 grade resin by mass confortning to
specification requirements defined in ASTM D2241, Standard
Specification for Polyviny| Chloride (PYC) Pressure-Rated Pipe {SDR
Serias}.

Maximiim levels of toxic substancas shzli conform to Table 3 of PN5
65: - Unplasticized Potyvinyl Chlotide (uPVC) Pipes far Potable Water
Supply.

Pipes and fittings for water lines, sizes 20 mm to 63 mm shall be
designed for solvent cement jointing connection conforming to
specHfication raguirements defined in ASTM D2564, Standard
Specification for Solvent Cements for Polyvinyi Chloride [PVC} Plastic
Piping Systams.

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

f. Unplasticized Polyvinyl Chioride = Non-Potable Water (Sanitary and Sewer

Line)
1.

Pipes and fittings for senitary Tines shell conform to PNS 1950,
Plastic piping systems for sofl and waste discharge (Low & High
temp:} inside bulldings — Unplasticized Polyvinyl Chioride {PVC-U},
conforming to specification requirements defined In ASTM D2725,
Standard Specification for Polyvinyl Chloride (PVC) Sewer Plpe and
Fittings for pipes, and ASTM D3311, Standatd Specification for
Drain, Waste, and Vent (DWV) Plastic Fittings Patterns for fittings.
Pipes and fittings for sewer Ines shall conform to Standard
Dimension Ratio {SDR) 34 conforming to specification reguirements
defined in iSO 4435, Plastics Plping Systems for Non-Pressure
Underground Drainage snd 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.

plpes and fittings for sanitary and sewer fines, sizes 57 mm and
larger shall be designed for solvent cement joining connection
conforming to specification requirements defined in ASTM 02564,
Standard Specification for Solvent Cements for Polyviny! Chioride
{PVC) Plastic Piping Systems andfor machine-instalied seal gasket
type jointing ctonnection. Gaskets Is 1o be made of Engineered
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d.

Matural Rubber herogenecusly bonded to stiff polypropylene PP}
ring or metal reinforced NBR (Mitrile Butadiene Ruhber).

lil. Chlorinated Polyvinyl Chlaride {cPVC)
Plpas and fittings for hot .and cold water line shall be designed conforming
to specification reguirements defined in ASTM 2846 [CTS) SDR 11, Standard
Specification for Chlorinated Polyviny! Chioride {cPVC) Plastic Hot and
Coldwater Distribution Systems, with the use of one-step ¢PVC solvent
cement in jointing method.

Pipes and fittings shail be Heavy Metal-Free {HMF) as validated through
fnductively Coupled Plasma Optical Emission Spectrometry (ICPCES}
method.

iv. High-Danshy Polyethylene (HDPE] Plpe
Pipes and fittings shall be made of materials in its natural state conforming
ta specification requirements defined in PNS-I50 4427, Polyethylene (PE)
Pipes and Fittings far Water Supply.

v. Polypropylene Random/ Copolymer [PPR/PPRL)

Pipes and fittings for hot and cald water line shatl be designed conforming
to specification reguirements defined in DIN 8077- Polypropylene {PP)
Pipes- PPH, PP-B, PP-R, PP-RCT- Dimensions and DIN 8078 - Polypropylene
(PP) PipesPP-H, PP-B, PP-R, PP-RCT — Generat Quality Reguirements and
Testing for pipes and DIN 19560/16962 — Pipes and Fittings made of
Palyoropylene (PP} 216 for hot water resistant waste and soll discharge
systems Inside buildings/Pipe Joint assembliés and fittings for types 1 and 2
polypropylene (PP} pressure pipes; tees ahd branches produced by segment
inserts and necking for butt welding; dimensions for fittings or 150 15874
Plastic Piping Systems for Het and Cold Water Instaltations- Polypropylene
{PP}.

v, Ductile lron shall be deslgned conforming to specification regulrements
definad in ASTM A536:2014 Standard Specification for Ductlle Iron Castings,
ASTM A746, Standard Specification for Ductile fron Gravity Sewer Pipe and
ASTM A377, Standard Index of Spacifications for Ductlle-Iron Pressure Fipe.

Septic Tank

The septic tank shali be gravided as shown on the Plans including all pipe vents and
fittings. The various construction materials such as concrete or masonry waorlk shafl
conform to the corresponding items of this Specifications. inlet and outlet plpes
shall conform to the latest edition of the Revised National Plumbing Code and
Uniform Piumbing Code of the Philippines.

Plumbing Fixtures and Fittings

Alt fittings and trimmings for fixtures shall be chromium-plated and polished brass
unless otherwise approved. Exposed traps and supply plpes for fwtures shall be
cannected to the roughing in, piping system at the wall unless otherwise indicated
on the Plans, Buiit-In fixtures shall be watertight with provision of water supply and
drainage outlet, fittings and trap seal. Unless otherwise specified, all plumbing
fixtures shall be made of vitreaus china complete with fittings.
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1, Water closet shall be vitreous china, free standing toilet
combination, round frent bottom cutlet siphonic washdown bowl
with extended rear seif and closed coupled tank with cover
complete with fittings and mounting accessories. Madel make and
color shall be submitted for approval prior to dellvery at jobsite by
the Engineer or unless otherwise specified on the Plans.

Z. Plastic tollet bowl shall be a high quallty polypropylene virgin
materfal composition, complete with integrated parts and other
accessories or uniess otherwiseé specifted an the Plans.

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
accessaries. Whiere indicated on the Plans, to be counter top mods|
miake and color shall be approved by the Engineer.

4. Urinal shall be china vitreous, wail hung wash-cut ueinal with
extended shields and integral flush spreader, concealed wall-hanger
pockets, 19 mm top spud complete with fitting and meunting
accessories. Model make and color shall be approved hy the
Engineer,

Prohibited Fixtures

Water closets having an invisible seal or an unveniilated space or having
walis which are not thoroughly washed at each discharge shail be
prohibited, Any water closet that might permit siphonage of the contents of
the bowl back fate the tank shall be prohibited. Drinking fountains shall not
be instalied in public toilet rooms,

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

ton andi Tollat Acgessorles
Shower head and fitting shall be movahle, cone type with escutcheon arm
complete with stainless steel shower valve and control lever, all exposed
surface to be chromium finish,
Grab bars shall be made of tubular stainless steel pipe provided with safety
grip and mounting flange.
Floor drains shall be made of stainless steel beehive type, measuring 160
mim by 100 mm, and provided with detachable stainless stralner, expanded
metal lath type,
Toilet paper holder shall be vitreous china wall mounted. Color shall
reconcile with the adjacent fixture and facing tiles.
Soap holder shall be vitreous china wall mounted, Color shall reconclle with
the adjacent tlie works.
Faucet(s} shall be made of stainless steel for interior use,
Hase-bib{s} shall be made of bronze cast finish,

g. Special Plurabing Fixtures

Kitchen sink shalt be made of stainless steel self-rimming, single
compartment complete with supply fittings, strainer traps, dual controt lever
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and other accessarles or piastic made of a high quality polypropylene virgin
material composition, with stainless steel straiher; lock-nut, rubber gasket
and flexible connector uniess otherwise specified on the Plans.

Leboratory sink shalt be made of cast iron metal with white porcelain finish
with single compartment; flat rim ledge, 762 mm x 533 mm complete with
supply fittings, strainer, trap and other accessories.

Scrub-up sink shell be made of cast iron metal with white parcelain finish
measuring 810 mm x 610 mrm complete with supply fittings, strainer, trap
and wall mounting accessories.

X-ray developing tank shall be made of cast iron white poerceiain finish with
threa {3) compartment x-ray processing, drain piug, open standing drain, 12
mm {PS inlet spud completa with stand and mountlng accessories.

Squat bowils) shall vitreous china, wash down squat bowl with integral foot
treads, pall flush type or plastic made of a high quality polyprogylene virgin
material composition, complete with P-Trap fitting and its rubber gesket,
Color, make and type to be approved by the Engineer.

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

h. Roof Drains, Downspout, Overflow Pipe and Stee Grating
The Contractor shall provide, fir and/for install necassary dralns with strainers, where
shown on the Plans, Each drain with straingr shafl fit the size of the corresponding

downsp

out {or roof leader) over which It Is to be installed and in conformity with the

following s¢hedule;

V.

Scupper drains (for balconies, parapet) shal! be made of bronze base with
flashing. Flange threaded outlet and convex with integral flashing clarp
bolted to flange.

Roof drains shall be 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 anthe Plans.

Downspouts when encased in concrete, unless otherwise shown on the
Plans shall be polyvinyl chloride {PVE), Whether indicated or specified to be
cast iran or galvanized lron the same shall meet the specification
requirement as herein described.

QOverflow pipes shall be made of galvanized iron pipe measuring at least 13
mm diamater-and spaced 200 mm on center

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

Fira Protection Sysiem

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

i

Fire hose cabinets shall ba locally available consisting of 38 mm diameter
valve hose rack with nipgle 30 mm rubber lined hose cable with standing
pressure of 4,268 kg/cm?®, nozzie 38 mm diameter brass, chromium plated.
Wet standpipes shalt be located $o that all portions of the buildings are
within 6 m of a nozzle attached to 22 m of bose,

Fire standpipe system shall consist of risers and hose valves. Pipe shall be
extrz strong black iron. Valves to be high grade cast bronze mounted
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i

withstanding pressure of 79.40 kg/cm?, working pressure as indicated on the.
Plans.

Fire extinguishar shall be portable, suitable for Class A, B, C fires, mounied
inslde cahinet. Cabinet shail ba full fush mounting doar with aluminum trim
for glass plate, frame and bex shall be made of gauge 14 galvanized iron
shaet with white interior and red exterlor baked enamel finish over primer.
Cahinet te be wall mounted and size to be able to accommodate the defined
components.

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 conmected caps.

Pipas and fittings for fire sprinkler piping system as approved alternate shall
be made out of bigh grade Chlarinated Polyvinyl Chicride (cPVC) materials
conforming to specification reguiremants defined in ASTM F442 for pipes
and ASTM F437, F43E, F439 or F1970 for flttings.

For Steel pipe and fittings shall confarming to specification requirements
defined in ASTM AS3 - Standard Specification for Pipe, Steel, Black and
HotDipped, Zinc-Coated, Welded and Seamless, ASTM A135 ~ Standerd
Specification for Electric-Reslstance-Welded Steel Fipe and ASTM A795 -
Standard Specification for Black and Hot-Dipped Zinc-Coated {Galvanized)
weldeg 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 Motor
shall be electeic-drivén and the overall system shall include an integrated
Sockey Pumg, Cantrolier, and all the necessary accessories.

Jj. Built-in Appliances
Built-in appliances such as urinal trough, lavatory and slope sink shalt be made as
indicated on the Plans, expased surfaces to be tile wainscoting complete with fitting
accessories regqulred as practiced in this specialty trade..

€. Construction Requirements
The Contractor before any installation work is started shall carefuily examine the Plans and
shall investigate actual structurel and finishing work condition affecting ail his work. Where
actual condition necessitates a rearrangement of the approved pipe layout, the Contracior
shall prepare Planis) of the proposed pipe layout for approval by the Engineer.

For appraved alternate pipes and fittings, installation work shaii conform to the approved
Plans or manufacturer's recammendation.

a. Installation of Soll, Waste, Drain and Vent Pipes

PEPD.CF.04

All soil and drainage pipes shall be pitch & mm per 300 mm but in no case
flatter than 3 mm per 300 wm.

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

All main vertical soil and waste stacks shall be extended full size 1o and
abave the roof line to act as vents, except otherwise indicated on the Plans.
Vent pipes in roof spaces shall be run as close as possibie 1o underside of
roof with horizantal piping pitched down to stacks without forming traps.
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Vertical vent pipes may be connected into one main vent riser above the
highest vented fixtures.

v, Where an end or-circuit vent pipe from any fixtures Is gonnected to a vent
line serving other fixtures, the connections shalt be at ‘esst 1.20 m apove
the floor on which the fixtures are located.

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

vii. All changes in pipe sizes on soll and waste lines shall be made with reducing
fittings. or pecessed reducers. All changes in directions shall be made by
appropriate use of 45 degrees wyes, haif wyes, long sweep guarter bends or
elbows may be used in soil and waste lines whera the change in direction of
flow i from the horizontal to the vertical and on the discharge from waste
closets. Where 1t becomes hecessary to use short radius fittings In other
locations the approval of the Engineer shall be abtained prior to installation
of the same.

viii. Cleanouts at the bottom of each solf stack, waste stack, interior downspout
and where else indlcated shall be the same size as the pipe up to and
incluging 102 mm, 152 mm, for larger pipes.

ix. Each fixtures and place of equipment requbting connection to the drainage
system except fortures with continuous waste shall be equipped with a trap.
Fach trap shali be placed as near to the fixture as possible. Traps instalied on
threaded pipe shalf be recessed drainage pattern.

x. COverhead 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 1.3¢ m apart and located near a
hub.

L. Water Pipes, Fittings and Connections.
All water piping inside the building and underground, 100 mm diameter and smaller
shail be galvanized iron threaded pipe with malleabla iron fittings, PVCU, HOPE, PER
and ductite iron,
1 The water piping shall be extended to afl fixtures, ottlets, and equipment
from the gate valves installed in the branch near the riser.

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

iil. Mains and Branches

1. All pipes shall be cut accurately to measurements and shall be
worked into place without springing or forcing. Care shail be taker
50 as not to weaken the structural portlons of the building.

2. All piping above the graund shali be run paraliel with the lines of the
buliding unless otherwise indicated on the Plans.

3, Ali service pipes, valves and flttings shall be kept at sufflcient
distance from other work to penmit finished covering not less than
12.5 mm frona such work of from finished covering on the different
service,

4. No water piping shall be buried in floors, unless specifically
Indicated on the plans and approved by the Engineer.
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5. <Changes in pipes shall be made with reducing fittings.

Draln Cocks Plpe drain indicated on the drawings shall consist of 12 mm
globe valve with renewable disc and installed at low peints on the cold
water piping so that all piping shall shope 100 mm in 30.5 rm.

Threaded Pipe Joints All pipes shall he reamed before threading. All screw
joints shafl be made with graphite and oll or with an approved graphite
compound appfied to make threads only. Threads shall be full cut and not
maore than three (3) threads on the pipe shall remain exposed.

Expansion and Contraction Pipes Accessible contraction-expansion jeints
shail be made whenever necessary. Horizontal runs of pipe over 15 m [n
length shall be anchored to the wall to the supporting structure about
midway on the run te force expansion and contraction equally toward the
ends or as shown on the Plans,

Pipe Standpipe System Flre standpipe system shal 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 Blbs

1. Valves shal! be provided on all supplied fixture as herein specified.

2. The cold water copnections 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 domestic hot water heaters shail be equipped with
unicns 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.

8. Valves 63 mm IR diameter and larger shall have iron bodies, brass
mounted and shall have gither screws or flange ends.

7. Hose bibs shall be made of brass with 12.5 inlet threads, hexagon
shoulders and 18 mm male.

Fixtures, Equipment and Fastenings
All fixtures and equipmient shall be supported and fastened in a safe and satisfactory
workmanship as practiced.

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

inserts shall be securely anchored and properly fiushed inta the walls. Inseris shall
be concealed and rigid.
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Bolts and nuts shalf be. horizontal and exposed. It shall be provided with washers
and chromium plate finish,

d. Pipe Hangers, Inserts and Supponis
I Pipe hangers shall be wrought iron or malieable iron pipe spaced not more
than 3 mm apart for horizontal runs or pipe, except hub and spigat soi | pipe
which shall have hanger spaced not over 1.5¢ m apart located near the hub.

ii. Chains, straps perforated turn-bucklers or other approved maans of
adjustment except the tutn-buckles may be omitted for hangers on soil or
waste lines or individual toilet rooms to malntain stacks when spaced does
net permit.

iil. Trapere hangers may be used in lieu of saparaie hangers an pipe running
parallel fo and close to each other.

iv. Insertt shall be cast steel and shall be of type to receive a machine bolt or
nut after instatlation. Insert may be permitted adjustment of the bolts in
one ho_rizontal direction and shal] be installed before pouring of concrete.

v. Wrought iron clamps or coliars to support vertical runs of pipe shall he
spaced not rore than 6 mm apart for as indicated on the Plans.

g. Plates and Flashing
1, Plates to cover exposed pipes passing through floor finished walls or celling

shall be fitted with chromium piated cast brass plates or chromium plated
cast Iran or steel plates on ferrous pipes.

. Plates shall be iarge enough to cover and close the hole around the area
where pipes pass. It shall be properly installed to insure parmanence,

i, Roof areas penetrated by vent pipes shail ke rendered watertight by lead
sheat fashing 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 instaliation of fixtures and accessories and untit final acceptance,
protect items with strippable plestic or other approved means to maintain
fixtures in perfect conditions.
it. All exposed metal surfaces shall be cleaned and polished upon completion,
jii. Upon completion, theroughiy 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 [iicensed Master
Piumber or Sanitary Engineer) to insure 224 comiphance with all requirements of all
Codes and Regulations refetred to.in this Specification.

1. [Brainage System Test

1. The entire drainage and venting system shall have all necessary
openings which can be plugged to permit the entire system 1o be

Page 114 of 132



PEPDLQOF.04

filled with water to the level of the highest stack vent above the
roof.

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

Where only a portion of the system Is to be tested, the test shall be
conducted fh the same manner as described to the entire system
except that a vertical stack 3 m highest hetlzontal line to be testad
may be installed and. filed with water to maintain sufficlent
pressyre of water pump may be used to supply the required
pressure,

If and when the Engineer decides that an additional test is needed,
such as an alr to smoke test on the drainage system, the Contractor
shall perform such-test without any additional eost,

. Woater Test on System

1

2.

Upon completion of the rough-in and befere connecting fixtures the
entire cold water piping system shali be tested at a hydrostatic
pressure 1 Y% times the expected working préessure in the system
during operation and remalned tight and leak-praofed.

Where piping system is to be concealed the plping system shall be
saparately in manner similar to that described for the entire system
and in presence of the Engineer or his duly designated
representative.

The water test shall 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 filied with water to the point of avarflow. If
the system is tested in sections, cach opening shall be tightly
plugged except the highest apening of the section under test, and
each section shall be filled with water, but no section shail be tested
with Jess than 2 3 m head of water. In testing successive sections at
teast tha upper 3 m height of the preceding section previously
tested shall be tested again so that no joint or pipe in the building
{except the uppermost 3 m of the system) shall have been
subimitted 1o a test of not less than 3 m head of water. The water
shal! be kept in pipe system or in the pertion under test, for at least
15 min before inspection starts. The system shall be tight at al}
joints,

fil. Defectlve Work

1.

2.

3.

The entire water distribution system shall be thoroughly flushed and
treated with chlorine befare it is operated for public use,
Disinfection materials shall be liquid chlorine or hypochlerite and
shall be introduced In a manner approved as practiced or approved
by the Engineer into the water distribution system.

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

Valves for the water distribution system shall be opened and closed
several times during the 16 h chiorination treatment is done.
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h.  As-Built Drawings
Upon completlon of the work, the Contractor shali submit two (2} sets of prints with
all assbuilt changes shown on the drawings in a neat workmanship manner. Such
prints. shall show changes or actual installation and conditions ¢f the plumbing
system In comparison with the originai drawings,

D. Method of Measuremant
The wark done under this item shall be quantified per length and/or number of units as
providad In the Bill of Quantities, tested and accepted to the satisfaction of the Engineer.
Plumbing Fixtures shall be measured by set, plece, square metet and/or lump sum

E. Basis of Payment

The quantified items, installed in place shail be the asis for payment, based from the unit
bid price for which prices and payments shall canstitute full compensation Including 1abor,
materials and incldentals necessary to complete this [tem.

Payment shall be made:

l:‘:':?: Description : Mea';":li:eonflent
1 1002 (1)a giaa'_"aﬂized Tron Pipes with Fittings, 13 mm Meter
E—— 1602 ()b ' Siaal'vanized Tron Pipes with Fittings, 25 mm ' eter
1002 (1) g»ia;.vanwed Tron Pipes with Fittings, 32 mm ' Meter
.1002 ti)d | g;‘f""“iﬁd Iron Pipes with Fittings, 40 mm ' Meter
1002 (1)e | giaa‘ftaﬂiaed fron Pipés with. Fittings, 50 mm Meter
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Unit of

i Pay Item A

1002 (1)f _' ggmtz&'lrm Pipes with Fittings, 65 mm ' Meter ]

' 1002 (1)g 'gg‘vaﬂized Iron Pipes with Fittings, 75 mm I Meter

! 1002 (1) 'ﬁi"ﬁf&d fron Pipes vitth fitings, 100 ‘ Meter

1002 (1) gal::?;:m Tron Pipes with Rtungs, 150 veter

T T g :

v e Gy (8 e

; , r

Cpe | i faencomime (8

' r—— .

o |

o (e endon Cootine (9 e

f ' ; :

iz Pprophvens Rondom Comomer (98 g

r * _ -

, 1002 {2)d1 Igﬁﬁyﬁﬁmﬁﬁdﬁmﬁ‘ ‘ Meter

eyt e
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. Pay Item o ! Unitof
. Number Description Measuremmt

vater Closet, Elongated, Avtomatic Flush

1802 {6) Valve, Complete, Sensor Type Set

1

! " Water Closet, Round Front, Complste, Tank

0208 e | Set

L

1002 (7b _{t’:!xr Closet, Round Front, Complete, Flush Set

L. Wiaker Closet, Round Front, Automatic Flush

; 1002 (8) Valve, Complete, Sensor Type : Set

I L)

5 Umal Flush Vaive, Complete, Push Button

o w0o2a o Set

e 1

: ; Unnai Flush Vahfe, Comp!ete Lever Arm -

[ j02ep o ;o set

) 1 1

: Urinal, Automatic Flush Valve, Complete, ¢

00200)  gonce e . set

| 1002(11)a  Kitchen Sink, Complete, Stainless L st

| 1002(11)b  Kitchen Sink, Complete, Aluminum C et

1002 (113 Kitchen Sink, Complete, Plastic L st

| 1002¢12)  Scrub Up Sink, Complete C st

L1002 (13) Siop Sink, Complete L set

|

1002 (1432 Lavatogé ‘Wall Hung, Complete, Manuaity Set

' 1002 (1430 ' Lavatory, Wall !-iung. Complete, Sensor ,l Set

Type

r T 1

i " Lavatary, Counter Top/Under Counter, !

- 1002{15)  comprete, Manually Operated P et

f . Lavatnw, Courter TopfUnder Counter, :

: 1002 (15)b Complete, Sensor Type Set

1

" 1002 (16)a1  Floor Drain Plates, 50 mm dia,, Stainless Set

" 1002 (16)a2  Fioor Drain Plates, 75 mm dia., Stainiess Set

71002 (16]a3 | Floor Drain Plates, 100 min dia,, Stainless | Set

I 1002 (16)b1 l Eloar Drain Plates, 50 mm dia., Brass 1 Set

"TI002 (1602 | Floor Drain Plates, 75 mm dia,, Brass . Set
1002 (16)b3 | Floor Drain Plates, 100 mm dia., Brass Set
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Pay Item Unit of

. Number Description | Measurement
D 1002(17)  Bidet 7 Pece |
| 1002(18) | Stainless Steel Grab Bar, 40mm dia. " Linear Meter |
r mbz (1‘9}. :Shcwef_ﬁeaﬁfShmver Vaive ' Set [
" 1002 (20} . Facial Mirror - | Square Meter |
' 1002 (218} ' Faucet "' Piece |
" 1002{22) : Hose Bilib © Pece |
" 1002 (2318 | Water Meter, 20 mm dia. - e |
| 1002(23)b  Water Meter, 25 mm dia. | Pece |
| 1002 (23)c | Water Meter, 32 mon dia.  Pece |
" 1002{24)  Cold Water Lines | " tumpSum |
| 1002 (25)  Hot Water Lines " LumpSum |
' 1002(26) | Cistern " Lumpsum |
| 1002(27) . Plumbing Works " Lump Sum |
1002 (28} | Sauat Bowl, Complete, Ceramic Porcelain _— Sat |
" 1002{28)b  Squat Bow, Complete, Plastic L s

1002 (29) | Toilet Bowd, Complete, Plastic Set

XXi. SEWERAGE SYSTEM
A. Description
This Item shall consist of furnishing all materials, equipment and labor for the complete
installation of the storm draifege system which Include all plpings, gutters, canals, catch
basins, junction boxes, handholes, manhobies and other appurtenant structures, and
sewerage system which include all sanitary sewer plping and septic vaultfiank where no
public sewer exist, from the bullding to the point of discharge.

B. Material Requirements
a. Sewarage System
Materials for sewerage system shall meet the requirements specified in the
following Standard Specifications:
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Material : Standard

. Cast rom Bipes and. | ASTM A74, Standard Sperification for Cast Iron Soi

Fittings _ Pipe and Fittings
" Pig Lead {for T
" securing and seating . . ASTM 829, Standard Specification for Refined Lead:
fomts} :
j "ASTM D1784, Standard Specification for Rigid
" PV Pipes angd - Po{Vimyl  Chioride) (PVC) Compounds and
Fittings " Chitrinated Poly{Vinyl Chlonde) (CPVC) Compounds
. (whexe called in PHS 1950:2003, Plastic Piping Systems for Solf and
 Plans} . waste Discharge {lowr and high temperature} inside

buikdings - Unplasticized Polyviny! Chioside (PVC-U}

.Solventcemmt(for ASTM D2564, Standard Specification for Solvent
Secunng PVC joints) Systems

Cemeits for Poly{Viny! Chforicte) (PVWC) Plastic Pysing

Diameter
High Density . . T
) ASTM FB34, Standard Specification for Polyethylens
Palyethylene PP (pE) Large Diameter Profle Wall Sewer and Drain
(HOPE) " Pipe
PNS ISO 4427, Polyethylene (PE) Pipes. for Vater
‘Supply - Speaficatons

 ASTM 714, Standard Specification for Polyetfylene
(PE)} Plagtic Pipe {DRPR) Based on Outside

Where PVC pipes and fittings are used, joints shall be sacured with rubber “0% ring
or selvent cemant, as the case may be. Oakum for joints in bell and spigot pipes shall
be made from hamp fiber, braided or twisted and oil-impragnated, free from lumps,

dirt and

axtraneous matter,

b. Structure Materials
All storm drainage structures such as manholes, inlets, Junction boxes and catch

basins s
R

in.

Metal u

hail be constructed of either brick, solid block or precast toncrete.

Clay Brick shall be solid, rough, sound clay brick conforming to ASTM (32,
Standard Specification for Sewer and Manhole Brick {Made from Clay ar
Shale}. The brick shall be laid with full shove joints, filling up the Jaints with
mortar. The thitkness of the joints shall not exceed 9.52 mm.

- Concrete Block or brick shall be solid and conforms to ASTM €139, Standard

Specification for Concrete Masonry Units for Construction of Cateh Basins
and Manholes as to design and manufacture. The block or brick shall be
embedded in a mortar hed te form a 12.70 mm mortar joint.

Precast concrete manhcle shall conform to ASTM 478, Standard
Specification for Clrcuisr Precast Reinforced Concrete Manfiole Sections,
Fabtfcate precast concrete manhole to the sizes indleated on the Plans, 4.
Concrete for drainage structures shall meet the applicable requirements of
ltem 900, Structural Concrete,

¢. Frames, Covers and Gratings :

rits shall conform to the Plan dimensions and to the following specification

requirements for the designated materlals:
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. . : . . ,

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

T

 arbon Steel CRStings [0 \STM A27M/AASHTO M 103M, Standard
 Generat Application thy | Specification for Steet Castings, Carbon, for
. require up to 485 MPa . General Application

. minimum tensile strength. £ O

. Hot-Dip Galvanized - ASTM A123M/AASHTO M 111M, Standard
- Coatings on Iron and Steel  Specification for Zine (Hot-Dip Galvanized)
Products . Coatings on Iron and Stee! Products

| ASTM AB15M, Standard Specification for
. Deformed and Piain Carbon-Steel Bars for
- Concrete Reinfarcement

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

Samples of the materia in casting shall be-taketi during the casting of the units and
shall be separate casting poured from the same materlal as the casting they
represent.

Reinforcing Steel

Metal gratings and covers which are to rest on frames shall bear on them evenly.
They shall be assembled before shipment and $0 marked that the same picces may
be reassembled readlly in the same position when instaliad. inaccuracy of bearings
shall be corrected by machining, i necessary. A frame and grating or cover to be
used with it shall constitute one (1) pair.

All castihgs shalt be dniformly ccated with asphalt-based emulsion meeting the
requirernents of ASTM D1187, Standard Specification for Asphalt ~ Base Emulsion
for Use in Protective Coating for Metal.

Trench Drains and Downspouts

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

Cast Iron trench grates shafl conform to ASTM A48M. Gratas shall be cast iron unless
indicated as cast aluminum In the Plans.

Cast aluminum trench gates shall confarm to ASTM 526M, Standard Specification for
Aluminum-Altoy Sand Castings,

Concrete Guttars and Canals

Concrete gutters and canals shail be constructad to the profile indicated on the
Plans. Concrete materials and steel reinforcement shail comply with the applicable
requirements of Iem 900, Structural Concrete and Item 902, Reinforging Steel.
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Forms shall comply with the applicable requirements of e 903, Formworks and
Falseworks.

f. SepticTank

e
1IN

Materials used In constrissting 2 septic tank shall be in accordance with tha
latest Unified Plumbing 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 corrasion both externally and Internaily by
an appraved bituminous coating or by other acceptable means,

Septic tanks constructed of aiternate materials shall be permitted to be
approved by the Engineer in accordance with approved application
standards. Wooden septic tanks shall be prohibited. Sizes, dimensions,
reinforcing, structural calculations and such other pertinent data as required
for septic tank shall be indicated on the Plans.

C. Construction Regquirements

a. Installation of Pipes
Under no circumstances shall plpes be laid under water and when the trench
condition or the weather (s unsuttable for such work,

PEPD.OF.04

Bedding

Materlals such as sand, sandy scil or any approved matérial shall be used to
pravide a firm foundation of uniform density. The bedding shall have a
minitnum thickness eguivalent to 1/4 of the pipe’s diameter.

Laying of Pipes

Proper facilities shall be provided for lowering and placing pipes inte
trenches In erder to 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, positoned towards the direction of the flow, The pipes shall be
laid in accordance with the grades and allgnments shown In the Plans.

The spigots or tongues shall be adjusted in bells or grooves o provide
uniform space arousd jolnts to receive mortar. Blocking or wedging
between spigat and belt or between tongue and groove to attain proper
spacing shail be aHowed provided such blocking/wedging shall not intarfere
with the caulking and shali not affect the water tightness of the jaint.

Mo building sewer or other drainage piping or part thereof, which is
constriicted of materials other than those approved for use under or within
a bullding, shaf! be instafled under or within 610 mam of any building or
structure, or part thereof, not less than 305 mm below the surface of the
ground. The provisions of this subsection Inciude 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 twa compartments or as shown an the
Pians.

Warning tape shall be laid above main plpes. Tha tapas shall be fiexible and
subject to the Engineer's approval. Width of the tape should be at least 150
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3

mm. The text on the tape shall be permanent ink honded 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 pigelines and at joints there
should be a minimum of 1 m over lapping.

Bell and Spigat 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 spacé shaill be provided for engaging the
ball end of the second pipe.

The spigot shall be sarefully cleaned with a wet brush and the upper exterior
partion 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 savand
pipe shali be cleaned with a wet brugh and unifermly matched with the
spigot of the first pipe so that the sections are dlosely fitted. After the
second pipe is laid, the remainder of the [oint shall he fitted with mortar,
and a bead shall be formed around the ouiside of the joints with sufficient
amount of additional mortar. The inside of the joints.shall be wiped and
finished smooth. The morter bead on the outside shall immediately be
protected with 2 cover of wet burlap or wet earth for at least 3 days for
CUring.

Tongue and Groove Joint for Concrete Pipe

The first plpe shall be propérly badded. A shallow excavation shall be made
underneath the joint and filled with mortar to provide a bed second pipe.
The tokgue end of the flrst pipe shall ke carefully cleaned with wet brush
and soft mortar applied around the upper half of the tongue. After cieaning
and positioning the second pipe close to the first, mortar shall be applied
around the lower half of the groove, With just sufficlent thrust, the second
pipe shall be brought In close contact with the first until mortar is squeezed
aut of the joint. Sufficient mortar shalt be used to fill the joint and to farm a
kead on the cutside.

Moaortar for Joint

Mortar shall be a mixture of Portland cement, sand and water mixed in the
proportion by volume of one (1) part cament to two {2} parts of clean sand
with just sufficient amount of water for plasticity.

Leaded Joints of Cast ron Pipes

loints of cast iron plpes shalt be packed with bralded or twisted
oillmpregnated hemp or oakum, properly cautked around the jeint. The
packing shall be at least 20 mm batow the rim of the hub or bell and this
space be fllled with moiten pig lead in one {1) continuous pouring. The
“ring” of pig iead formed araund the joint shall he properly caulked by
appropriate caulking tools to render the joints watertight.
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b.

€.

d.

f.

Concrefe Structures

Concrete structures such as catch basins, canal gutiers, Junction boxes and
manholes for the drainage systemn, and septic vault for sewarage system shall be
constructed in accordance with the Plans and Specifications on Concrete Work,

Sewer Connections and Clean-Outs
i. The outler of the septic vault shall be connected to the street draln or to
other discharge point where sanitary sewer exlsts. Connection with the
sanitary sewer shall not be made without the permission of the proper
authorities, but shall be made in such 2 manner that any and all the service
water, as well as house and other fiquid wastes, will flow to the sanltary
sewer. Provided that [solated faucets used exclusively for garden purposes,
may in the discrelion of the proper authorities, be allowed not to flow into
the sanitary sewer, ' _

li. Clean-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-outs 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 in o a
concrate siab shail be 150 mm thick and 300 mm square, finish flush with
grade.

iil. Additional building sewer cleanouts shall be installed at Intervals not to
exceed 30,480 mm in straight runs and for each aggregate horizontal change
in directlon exceeding 135 degrees. When & building sewer or a branch
thergof does not exceed 3,048 mim in length and is a straight-tine projection
from a building dratn that is provided. with a clean out, no cleanout will be
required at its point of cannecticn to the bullding draln,

Septic Tank Construction

Saptic tanks shall be constructed in accordance with the Plans and requirements of
the latest Uniform Plumbing Code.

Incidental Earthwork

Incidental earthwork for the storm drainage and sewerage systems, such as
excavation and backfilling shall be undertzken in accordance with applicable
requirements of item 803, Structure Excavation.

Inspection and Quality Comirol

1001.3.6 Inspection and Cuality Contrgl Matertals shall be inspected and accepted
as to guailty before same aye installed. Piping installed in trenches shall first be
inspected, tested and approved by the Engineer before these are covered or
hackfilled. 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. Bullding Sewer Test
Building sewers shail be tested by plugging the end of the huilding sewer at
its polnts of connection with the public sewer or private sewage disposal
system and comgletely filling the building sewer with water from the lowest
to the highest point thereof, or by approved equivalent low-pressure air
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test. Plastic 208 drain, waste, and vent piping systems shall not be tested by
the air test methoed. The bullding sewer shall be watar-tight at all points.

Testing for Storm Drainage Systems
Except for outside leaders and perforated or open-jointed drain tile, the

piging of storm drain systems shall be tested upon completion of the rough

plping thstallation by water or air, except that plastic pipe shall not be tested
with air, and proved tight. The Engineer shall be permitted o reguire the
removal of any cleanout plugs to sscertain whether the pressure has
reached paris of the system. One of the following test methods shall be

used:
1.

Water Test

After piping has been instatled, the water tast shall be applied to the
drainage system, either to the entire system or to sactions. If the
test is applied to thé entire system, alt openings in the piping shall
be tightly closed except for the highest opening, and the system
shall be filled with watar to the point of overflow. If the system is
tasted in sections, each opening shall be tightly plugged except for
the highest opening of the section under test, and each section shail
be filled with water, but no section shall be tested with less than a
5,000 mm head of water. In testing successive sections, not Jess
than the upper 3,000 mm of the next preceding section shall be
tested st that no joint af pipe in the building (except the uppermaost
3,000 mm of a roof drainage system which shall be filled with water
ta the flood leve! of the uppermost roof drain) shall have been
submitted to & test of fess than a 3,000 mm head of water. The
water shall be kept in the systam or in the partion under test for not
less than 15 min before inspection starts. The system shall then be
tight at all polnts.

Air Test

The air test shail be made by attaching an air compressor testing
apparatus to any suitable opening after closing other inlets and
outlgts to the system, farcing air into the system until there s a
uniform gauge pressure of 34.5 kPa or sufficient pressure to balance
a colummn of mercury 250 mm In helght. This pressure shall be heid
without introduction of additlonal air for a periad 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 ba measured by the meter along their axes.

Catch hasins, Junction boxes, meanhales and septic vault/tank shall be measured by the
numbef of units or lump sum, compieted and accepted by the Engineer.

Sewer Line works, Storm drainage and downsprout and Pipes w/ Fittings connection shall be
measured by lump sum, completed and accepted by the Engineer.,

£. Basis of Payment
The guantities as determined in Section 1001.4, Method of Measurement shali he paid at
the Contract Unit Price for each of the items which shail constitute full compensatien for all

PEPD.QOF.04
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materlals, fabor, tools and equipment and all other incidentals necessary to complete the
ltemn,

Payment shall be made under:

f T

- . ,
Pay Item - _ Unit of :
 Number |  Description ' Measurement
1 [ S N ; : T
100 (a1 e ana Fittings, 50 mm dia., PYC, | Meter
1001 (a2 ¢ og aRd Ftings, 75 mmdia, VG, T e
1001 {1)a3 ?grfes a?;)gittings, 100 mm dia., PVC, Met
1001 (1)a4 ;F:! e:%d ogirtmgs, 150 mm dia., PVC, | Meter
1004 (1)35 } ;ig?egr;% g{i}ttings, 5 mm dia., PYC, Meter
f 1 ' , T
: - Pipe and Fittings, 75 mm dia., PVC,
- 1001136 cores 1000 Meter
J T - - T
1001 (1)a7 ?gse zr;dngtmgs, 100 mm dia., PVC, Meter
l. T ) . N T ;
1001 ()28 ;xz%&mngs, 150.mm dia., BVC, Meter
. ' Pipe and Fittings, 200 mm dia., VC, |
1001{10%3  gories 1000 - Meter
oo T W
1001 (1)ai1 gmr%;gitﬂngs, 300 mm dia., PVC, : Meter
r T T
: : Pipe and Fittings, 150 mm dia., -
IR YO U P | Meter
! L. o !
1001 (1)62 - ELp:a a:ti Fittings, 200 mm dia., _ Meter
I T 1
: ! Pipe and Fittings, 250 mm dia., :
1001 (1)b3 c Meter
. Pipe srt Fittings, 300 mm dia.,
1001 (03 [ o oe Meter
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Pay Item Description " Unitof

Number _ . Measurement
" Pipe and Fittings, 350 mm dia., ‘ .

1000 (105 con M
" o1 iy PiPeandFittings, 50 mm dias, High |
e etne (iR Meter
f L] R ¥
. . Pipaand Fittings, 75 mm dia., High : -
WOLET pency Palyethylane (HDPE) o Meter
R  Pipe and Fittings, 100 mn dia., High

WIS orsity Polyethylene (HOPE) - et
.. Pipeand Fittings, 150 mm dia., High
- 00T CNEY pencity Polyethyiene (HOPE) o Meter
; v Pipeand Fittings, 300 mm dia., High |

P00LEHES  pensiy Polyethylane (HOPE) N
f T - - -
. Pipe and Fittings, 250 mm dia., High

0L (16 D vetaione (M) . Meter
¥ r " - T
: fivwy  Pipeand Fittings, 300 mm dia, High
- W00L(IXT  pencity Polyethylene (HDPE) o Mewr
' 1001(2)  Concrete Gutter | Meter |
" 1001(3)  Conaete Canal o veter |
L 1001(4)  Wrought Iron Grating | Square Meter |-
© 1001 (Sja  Catch Basi, Concrete © B |
| 1061{5)  Catch Basin, CHB . fach |
" 1001(6)  Catch Basin  lumpSum |
© 1001{7)2  Junction Box, Concrate f Each l
" 1001(7)b  Junction Box, CHB ;' Each |
©1001{8)  Sewer Line Works . LumpSum |
" 1001{9)  Storm Dranage and Downsaout  LmpSum |
| 1001(10)  Pipes with Fittings Connection . wmpSum |
: _1&01 {11} ' Septic Vault/Tank, Concrete/CHB ' bump. Sum ]
" 1001(12)  Septic Vault/Taok, PVC " wmpsum |
. 1001(13})  Septic Vault/Tank, PVC : Each |
. 1001 (14)  Manhohe, Concrete/CHB © tompSum |

1001 (15} | Manhole, Concrete/CHB Each
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] . T i 1
:. m’m .:, Description Meal;:!:eontent :
1001 (16)a1  Inlets, 150 mm dia., Concrete Meter ]
© 1001 (16)a2 . Inlets, 200 mm dia., Concrete Meter |
© 1001 (16)a3 | Infets, 250 mm dia., Concrete Meter |
| 1001 (16)e4  Iniets, 300 mm dia,, Concrete Meter
1001 (16)a5 | Iniets, 350 mm dia,, Concrete Meter

XX, ELECTRICAL WORKS
A. Scope of Work

1,

The wark of the contractor consists of furnishing of all tools, labor, equipment, and
materials and performing all operations in conngction with the electrical systam 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 labor and materials not specificaily mentioned under sections, to hring the
electrical system to operating conditions and be ready for use by the Owner.

B. Applicable Documents

1. The works coverad by these specifications shal! be governed by the reqguirements of the

Philippine Electrical Code, US Federal Specifications, NEMA standards.
C. Materials

1. Rigid steel condult shall be hot-dipped galvanized mild steel pipe and shall 3m lengths
inctuding coupling.

2. PVC electrical conduit shall be supplied in standard effective lengths of 3.0m.

3. Wires and cables shall be insulated for 600 volts. Feeder and branch circuit wires and
cables shall be type THHN as rmanufactured by a reputable company.

4. Conduits fittings shall be US Undarwriters Lahoratortes (ULY listed or approved local
equivalent.

5. Cutlet hoxes shall he hot-dipped galvanized or case metal as requived. Thickness of
pressed steep boxes shall not be iess than gauge #16.

6. Circuit breakers for panel boards shall he molded case clrcult braaker with quick-made,
quick-break, trip-free mechanisms. They shall meet US Federal Specifications and NEMA
standard.

7. Panel board shall be bolt-on type as manufactured by NEMA or approved equal.

PEPD.QF.04 Page 128 of 132



8. Wiring devices such as switches and convenfence outlets shall have ratings of 15
amperes, 250V and 16 amperes, 250Y, respectively.

8, Solar panels shall be PERC-type monocrytaliine celis with:

Rated maximurn power: 550w

Cpen circuit voltage: 45.9v

Maximum poiwer voltage: 41.96v

Shori circult current.. 14.07A

Maximum power current: 13.18A

Module efficiency %: 21.3%

Salar panel frame; Aluminum

Warranty: 12 - 25 years
10, Hyborid \nverter

Battery voltage range: 4060V

Max, charging current: 2904

Max. discharging current; 2904/

Max. PV array power: 20,800W

Max. DC input voltage: 500V

Start - up voltage: 125v

MPPT range: 150 - 425y

Rated input voltage: 370¢

PV tnput current: 26+ 26+ 26

Max. PV Isc: 44 + 44 + 24

No. MPP Trackers; 3

No. of string par MPP Trackers: 242432

Rated AC output active power: 16,000W

Max. AC output active power: 17,600w

Rated AC output current: 72.7/69.6A

Max. AC output current 80/76.5A

Warranty: 5 - 10 years
11, Lithium lon Phosphate Battery

Storage capacity: 10240Wh

Standard capaclty: 48v/51.2v 200Ah

Charging voltage: 57.6- 60V

Max. continuous charge current: 1004,

Max. continuous discharge current; 1004

Warranty: 5«10 years

12. Solar panet mounting rall shall be aluminum or stainless steel including the mounting

components.

0. Instailation

1

PEPD.OE 04

Grounding

The follawing shall be grounded in sccordance with the drawings and the requlrernents
of the Phifippine Blectrical Code with standzrds grouping practices:

Metallic condult and raceway system including gutters, cabinets and baxes.
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FEPD.CQF.04

Non-cuitent carrying. metal parts of ail electrical equipment including fixtures and
motors.

Feeders

Distribution voitage shall be 230V, 1-phase, 3-wire feeder conductors and conduit shall
be installed as shown on the drawing and no change in size shall be made without
consent of the Owner. Feeder conductors shall be continuous and without splices
between terminals.

Branch Clrcuit

The drawing indicates the general methods of installations of ad eircuit wiring and the
outlet which. are to be supplied from thls circuit. Branch circult conduits shall be run
from outlets to panel boards as directed and as the building conditions will allow. Circuit
allocations shail be as indicateéd on the drawlngs, where it becomes necessary to correct
any outlet to clrcuit other than shown on the drawings, this shall be done without extra
charge and only upon written cahsent of the Owner; No wire smaller than 3.5mm? and
14.0mm? shall ke used for any lighting and power circuits, respectively.

Fanetl boards and ¢abinets

Panel boards shall be mounted with their centers at 1.40m ahove the floor unless
otherwise indicatad by field conditions.

Locetions of gutlets and switches

The approximate location of each fixture receptacle, special purpose outiet and switch is
Indicated on the drawings. The exact location is to be determined later at the site as the
work prograsses,

Wires and boxes

No wire shall be diawn into the raceway until works, which may tause injury to the
wires, s completed and until permission is given by the Owner In writing. Only
powdered iubricant not Injuricus to cable insuiation and raceways shall be used only
when lubrication is necessary,

Splices

Branch cfreult splices shall be soldered or joined by used insulated splicing device (wire
nuts). All soldered joints shall be made mechanically strong before soldering and shall
be carefully soldered without the use of acid, then taped with rubber tape to a thickness
egual to that of the insulation and with a covering of friction tape of two layer, . Where
solid canductors are to be connected directly to devices without the use of lugs, such as
lighting switches and plug receptacles, the wires shall be formed into a clockwise loop
fittad around the screws.,
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8.

10.

11

12,

13.

14.

FERD.QF.04

Outlets, switches and junction boxes

The Contractor shall Install standard boxes at all outlets for lights, appliances ana
switches and other point as required by the tonstriretions.

Conduit System

Nat more than four 90 degrees bend shall occur in any run. When it becomes necessary
to have more than four 90 degrers bends in any run, an intermediate pull box shall be
installed to facilitate putlin wires. All eonduits run shall be as called for on the drawings.
Condults shall be Installed in such manner as not to weaken or Interfere with the
structure of the buiding. No horizomtal runs embedden contuit shali be permitted in
solid wall and partitions. Conduits below grade line shall be encased in concrete
enveloped with minimum thickness of 50mm {2} or embedded in floor slak. Exposed
conduit shall run paraliel or at right angles with lines of the buildings and shall be
securely fastened in place by means of approved fastening. Conduits support shall be
fastened to walls by means of screws or bolts with axpansion sleeves. The use of
wooden or lead plug is not permitted. Conduits shall be cut by hacksaw, the ends shall
be reamed after belng firmly attached to cabinets or baxes by means of locknuts.

Lighting Fixtures

The Contractor shall furnish and instalt all lighting fiture as indicated on tha drawings,
including mounting channels and supports.

Solar Panels

The panel shalt be installed in an optimal position to maximize its producticn. There
should be no shadows on the panel In order to guarantee maximum production
throughout the day.

Rybrid Inverter

The hybrid inverter shall be installed in secure area with no interference from any
elactrical equipment.

Lithiurn fon Phosphate Battery

The contractor shail furnish and instail lithium Ton phosphate battery as indicated on the
drawings, including mounting channels and supports.

Testing

a. Ground test
The entire Installation shali be free from improper ground and fram short cireuits.
Eath penel shall be 1ested with means connected. Lamps removed or omittedt from

the sockets and all switches closed. Each individual power eqguipment shall be
cennected for proper and intended operztion. In no case shall the resistance be less
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than that allowed by the Regulations for electrical equipment of building. Fatlures
shali be corrected in any manner satisfactory to the Architect and Engineer.

k. Performance test

The electrical contractor shall test all system of entire electrical installation for proper operational
conditions. These conditions shall apply to the power and lighting installatlon, voltage drop,

grounding defects.

Prepared By:

EH GABRIEL
fhitor

ENGR. GABRIELLE B. LASAY
Sanitary — Designer/Estimator

Checked By:

FEPD.QF.04

Noted:

sl L

Manager, PEPD
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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.]
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Section VIII. Bill of Quantities

Notes on the Bill of Quantities

Objectives
The objectives of the Bill of Quantities are:

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

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

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

Daywork Schedule

A Daywork Schedule should be included only if the probability of unforeseen work, outside
the items included in the Bill of Quantities, 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 : VARIOUS FACILITIES FOR CORREGIDOR ISLAND CORREGIDOR ISLAND, CAVITE CITY, CAVITE

DURATION: 180 Calendar Days

Item No. ITEM OF WORK AMOUNT
A GENERAL REQUIREMENTS
al Hauling Materials
a2 Temporary Barracks
a.3 Health and Safety
a4 Project Sign Board
a.b Temporary enclosure
a6 Permits and Clearances
B. EARTHWORKS
C. CONCRTE WORKS
D. PREFAB CONTAINER HOUSE
E. ELECTRICAL WORKS
F. COVERED PATHWALK

AMOUNT IN WORDS

Name of Company Name & Signature of
Authorized Representative

Business Address Designation



BILL OF QUANTITIES

Project: Varlous Facilities For Corregidor Island
Location : Corregidor Island, Cavite City, Cavite _
ITEM SCOPE OF WORK aTy UNIT | UNIT COST AMOUNT
A. GENERAL REQUIREMENTS
a1 [Hauling of Matsrials 1.00 | ‘tot
3.2  [Temporary Barracks 100 set
2.2  [Health and Safety 1.00 | lot
a4 |Project Signboard 1.00 | set
3.5 |Temporary Enclosure 161.18 | In.m.
B. EARTHWODRKS
b1 Structure Excavation {Common Soil Manual} 43.13{ cu.m
b.2 | Embankment {from Structure Excavation, Manuai) 2,52 | cum
b.3 Gravel Bedding 17.97 | cum
C. LONCRETE WORKS
t.1 [ Structural Concrete For Footing and Slab on Fill {Class A, 28 62.88 | cum
c.2 Reinforcing Steel for One-Storey, Grade 40 4,058.81 kg
c3 Formworks and Faiseworks {for one-storey building) 31.08 | som
D. PREFAB CONTAINER HOUSE
d.l Prefab Container House 100t Is.
d.2 | Aluminum Glass Door {Sliding Type/Swing Typa} 16.21 | sg.m
d.3 Wooden Panel Door 12.87 | sq.n
dA | Steel Louver Door 2651 sg.m
d.5 | Jalousie Window (Glass) 64.09 | sq.m
d.6 Aluminum Glass Window {Fixed Type} 25.97 | sq.m
4.7 Frames (Hard Wood Door Jambs) 65001 set
d.8 Frames (Galvanized tron Door Jambs} 100 ] set
d.9 Door and Window Accessories 1.00 3.
d.10 | Toilet Cubicle Partition with Complete Accessoriss 1001 s,
d.11_ | Long Span Pre-painted Rib Type Roofing 132.47 | sq.m
d.12 | Fabricated Metal Roofing Accessory [Gutters) 52501 im.
¢.13 | Fabricated Metal Roofing Accessory (Valley Guiter/ Ridge Fla 36.23 | lm.
d.14 | Fabricated Metal Roofing Accessory (Fascia Board) 1.00] Ls.
d.15 | Structural Steel Roof Framing 2,401.74 kg
d.16 [ Galvanized Steel C-Purlins 71267 | ke
d.17 | Metal Structure Accessories (Purlin Cleat) 1.00 ls.
d.18 | Metal Structure Accessories {Steel Plates) 5539 | kg
d.18 | Polycarhonate Roofing 1001 Ls.
d.20 | Stone Polymer Composite Plank Finish 100} Is.
d.21 | Wood Plastic Composite Declking Tile .00 s,
d.22 | 80cm x 60cm Porcelain Floor Tiles {Unglazed) 55.05 | sq.m
d.23 | 30cm x 30cm Ceramic Floor Tiles (Unglazed) 37.66 | sq.m
d.24 | Plain Cement Floor Finish with Grooveline 22.00 | sq.m
d.25 | Warning Tactile Biocks 1.00 [ Is,
d.26 |PU Decprative Panel 100 ls.
d.27 1Bamboo Wall Siding Finish 100 ls.
d.28 [WPC Wall Panel 1.00 ¢ Ls,
d.29 Ceiling (PVC Pre-Painted Spandrel Ceiling) 37.97 | sa.m
d.30 iStainless Steel Railing 100 | ls.
d.31 |Fxpanded Polystyrene Baluster with Paint Gl Railing .00 s,
d.32 [Facial Mirror 5.25| sg.m
d.33 [Moduiar Cabinet With Counter Top 100t ls.
d.34 |Standard Steel Staircase 1.00 ls.
d.35 |Signages 100} Is.
d.36 { Painting Works {Metal) 76.67 | sg.m
d.37 | Painting Works {Masonry/Concrete) 32.011] sgq.m
d.38 | PLUMBING PIPES & FITTINGS 1.00 L.5.




d.39 | PLUMBING FIXTURES AND ACCESSORIES 1.00 LS.
d.40 | Air Conditiohing Units 1.00] Is.

E. ELECTRICAL WORKS

e.l {Panel Board 106 s
e.2 |Wires and Cables 1.00| s
g.3 iConduit, Boxes and Fittings 1.00 ls
g4 |Lighting Fixtures & Lamps 1.00f s
e.5 [15KW Enclosed Genarator 100 Is
.86 |Off Grid Sotar Power System 1.00| s
e.7__ |Structure Excavation (Common Soil Manual) for Streetlighting 95.04 | cum
28  |Embankment {from Structure Excavation, Manual] for Street] 61,44 | 61.44
e.9 |Gravel Fill {Streetlighting) 8.64 | cum
e.10 [Structural Concrete For Footing and $lab on Fill {Class A, 28 D 2592 | cum
e.1l {Structural Concrete, Colurmn and Suspended Siab, Girder/Beal 10.56 | cum
e.12 [Reinforcing Steel for One-Storey, Grade 40 {Streetlighting) 2,957.62 | kg
e.13 _|Formworks and Falseworks {for one-storey building) for Stre 64.00 | sg.m
e.14 [Steelworks (Streetlighting] 100 Is
e.15 |Sofar LED Strestlights 100} Is
e.16 |Solar LED Ballard Lights 100} is

F. COVERED PATHWALK

f1 Structure Excavaticn {Common Soli Manual) 50,001 cu.m
.2 Embankment {fram Structure Excavation, Manual) 2464 [ cu.m
i3 Gravel Bedding 11.71 ] cum
f4 Structural Concrete For Footing and Slab on Fill {Class A, 28 [ 28.33 1 cum
f.5 Reinforcing Steel for Qne-Storey, Grade 40 3,126.83 kg
1.6 Formwaorks and Falseworks {for one-storey buiiding] 191.06 | sq.m
{7 150mm CHB Non-LoadBearing {including Reinforcing Steel) 10.93 | sg.m
7.8 Concrete Paver 80.47 | sq.m
{9 Warning Tactile Blocks 1.00| s,
£10 | Stone Cladding Wail Tiles 67.91 | sq.m
f.11 | 6mm Fiber Cement Board on Metal Frame Ceiling 174.86 | sq.m
f.12 | Structural Steel Column and Roof Framing 1001 ls.
f.13 | Galvanized Steel C-Purlins 1,288.71 kg
114 | Metal Structure Accessories 1.00 Is.
f.15 | Metal Structure Accessorias {Stee! Plates) 454.93 kg
f.16 [ Concrete Roof Tiles Roofing Flnish 1.00| ls.
.17 | Roof Battens 1.00 Ls.
.18 | Plyboard Backing 1.00 [ s
.19 [ Fabricated Meta! Roofing Accessory {Fascia Board) 100 is
.20 | Concrete Roof Accessories 1.00 Ls.
f.21 | Painting Works (Metal} 261,71 | sg.m
f.22 | Painting Works {Masonry/Concrete) 208.79 | sgq.m
.23 | Painting Works Concrete{Surfece Preparation) 1001 |Is.

In Words: Pesos
GRAND TOTAL [ Ini Figures: Php
Submitted By
Nome of the Reprasentative of the Bidder Name of the Bidder
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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 (b)
O (o)
O (e)

Valid PhilGEPS Registration Certificate (Platinum Membership) (all pages);
and

Registration certificate from Securities and Exchange Commission (SEC) with
Articles of Incorporation (AOI), Department of Trade and Industry (DTI) for
sole proprietorship, or Cooperative Development Authority (CDA) for
cooperatives or its equivalent document;

and

Mayor’s or Business permit issued by the city or municipality where the
principal place of business of the prospective bidder is located, or the
equivalent document for Exclusive Economic Zones or Areas;

and

Tax clearance per E.O. No. 398, s. 2005, as finally reviewed and approved by
the Bureau of Internal Revenue (BIR).

Technical Documents

] ®

[]()

()

O (i)

)

OO

Statement of the prospective bidder of all its ongoing government and private
contracts, including contracts awarded but not yet started, if any, whether
similar or not similar in nature and complexity to the contract to be bid; and
with attached supporting documents such as, NOA, NTP, Contract.
Statement of the bidder’s Single Largest Completed Contract (SLCC) similar
to the contract to be bid, except under conditions provided under the rules;
with attached supporting documents such as, NOA, NTP, Contract and
Certificate of Final Acceptance or a final rating of at least Satisfactory in
the Constructors Performance Evaluation System (CPES).

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
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O (k)

o (O

o (m)

O (n)

o (0)

lessor/vendor for the duration of the project, as the case may be; and
Original duly signed Omnibus Sworn Statement (OSS);
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.

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.)

Certificate or Affidavit of Site Inspection

Additional Technical Requirements:

construction schedule and S-curve ss
manpower schedule

construction methods

equipment utilization schedule
PERT/CPM

Construction Safety and Health Program

Contractors Registration Certificate by DPWH for the list of all ongoing projectt
if none, affidavit that there is none.

Financial Documents

O (p)

O (a)

(r)

The prospective bidder’s audited financial statements, showing, among others,
the prospective bidder’s total and current assets and liabilities, stamped
“received” by the BIR or its duly accredited and authorized institutions, for the
preceding calendar year which should not be earlier than two (2) years from the
date of bid submission; and if filed electronically, shall be accompanied by a
copy of the BIR’s system-generated confirmation or acknowledgment receipt as
proof of electronic filing, such as through the Electronic Filing and Payment
System (eFPS) or the Electronic Audited Financial Statement (eAFS)
submission facility

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.

32



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

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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Republic of the Philippines

Tourism Infrastruciure & Enterprise Zone Authority

MANPOWER & EQUIPMENT

Project : PANUNOD PROJECT; A REDEVELOPMENT OF R. MAGSAYSAY PARK
Location: Davag City, Davao Del Sur

Duration: 180 CD

Minimum Required Manpower

Quantity

TH o o T

Project Manager
Project Engineer
Materials Engineer
Project Foreman
Skitled Worker
Helper/Laborer
Safety Officer
Cetified First Aider

1

Sy ko

[EFR

Minimum Required Equipment

Quantity

S -~Fe - T5@ 0o T

Basic Construction Tools

Concrete Mixer

Concrete Vibrator

Plate Compactor

Welding Machine

Cutting Outfit

Bar Cutter

Bar Bender

Grintler

75 KVA Generator Set

Deck Barge {non-Propelled, 600T Cap.)
Tugbeoat, 13.30m x 4.65m x 1.85m (500 hp)
Dumptruck (6 cu.m.)

Loader (2 cu.m., Articulated Steering)
Truck Mounted Crane, Hydraulic Telescopic
Boom, 16-20 mt. Tons

1

e e e T N e A I T SN

Prepared by:

er-in-Charge
Project Management Division

GABRIEL




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



C

=]

Copyno. 1

py no. 1 Technical Compon;

ent

Copy no.1 Financial Compa

nent

Mother Envelope

Original Bid

Original Technical Component

Original Financial Compot

hent

Copy no. 2

‘Copy no. 2 Technical Comgonent

Copy no.2 Financial Component




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




