PHILIPPINE BIDDING DOCUMENTS

(As Harmonized with Development Partners)

Procurement of
INFRASTRUCTURE

PROJECTS

Government of the Republic of the Philippines

DEVELOPMENT OF THE PAOAY LAKE AND SAND
DUNES PAOAY, ILOCOS NORTE

Sixth Edition
July 2020



Preface

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

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

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

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

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

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

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

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

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



Modifications for specific Procurement Project details should be provided in the
Special Conditions of Contract as amendments to the Conditions of Contract.
For easy completion, whenever reference has to be made to specific clauses in
the Bid Data Sheet or Special Conditions of Contract, these terms shall be
printed in bold typeface on Sections I (Instructions to Bidders) and 111 (General
Conditions of Contract), respectively.

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

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

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

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

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

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

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

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

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

CPI — Consumer Price Index.

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

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

5[b)).
GFI — Government Financial Institution.
GOCC - Government-owned and/or —controlled corporation.

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

GOP — Government of the Philippines.

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

LGUs — Local Government Units.

NFCC - Net Financial Contracting Capacity.

NGA — National Government Agency.

PCAB — Philippine Contractors Accreditation Board.

PhilGEPS - Philippine Government Electronic Procurement System.

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

PSA — Philippine Statistics Authority.

SEC — Securities and Exchange Commission.



SLCC - Single Largest Completed Contract.

UN — United Nations.



Section I. Invitation to Bid

Notes on the Invitation to Bid

The Invitation to Bid (IB) provides information that enables potential Bidders to decide
whether to participate in the procurement at hand. The IB shall be posted in accordance with
Section 21.2 of the 2016 revised IRR of RA No. 9184.

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

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

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

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

the 1B must conform to the Bidding Documents and in particular to the relevant information
in the Bid Data Sheet.




Republic of the Philippines
Tourism Infrastructure & Enterprise Zone Authority

Invitation to Bid

DEVELOPMENT OF THE PAOAY LAKE AND SAND DUNES PAOAY, ILOCOS NORTE
Project Identification/Invitation to Bid No. 25-08-0001

1. The Tourism Infrastructure and Enterprise Zone Authority, through the Approved
Corporate Budget, intends to apply the sum of ONE HUNDRED SEVENTY NINE
MILLIONNINE HUNDRED NINETY NINE THOUSAND FORTY EIGHT PESOS AND
SEVENTY TWO CENTAVOS ONLY. (P 179,999,048.72) being the Approved Budget
for the Contract (ABC), as payment contract for the DEVELOPMENT OF THE PAOAY
LAKE AND SAND DUNES PAOAY, ILOCOS NORTE, 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 Three Hundred Sixty
(360) 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
August 8, 2025 to August 31, 2025 at 8:00 am to 5:00 pm, except Fridays,
Saturdays, Sundays and Holidays and on September 1, 2025 from 8:00 to
9:00 a.m. Please note the payment for the bid documents is a non-refundable
fee in the amount of Fifty Thousand Pesos Only (PhP 50,000.00).

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

7. The Tourism Infrastructure and Enterprise Zone Authority will hold face to face Pre-Bid
Conference on August 18, 2025 @ 10:00 A.M. at 7t Floor TIEZA TEZ Conference Room
Double Dragon Plaza Pasay City

8. Bids (Technical and Financial) in hard copies (one original and two duplicates,
sealed in their respective envelopes) enclosed in one outer envelope must be
submitted face toface and duly received by the BAC Secretariat at the address
below on or before September 1, 2025 @ 9: 30 A .M. Proper tabbing of every
requirement is encouraged.

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

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

@ 6th & 7th Fioors, Tower 1, Double Dragon Plaza, Double Dragon Meridian Park 3 B A
Macapagal Avenue comer EDSA Extension Bay Areaq, Pasay Cily 1302, Philippines > & e
O (+632) 8249-5900t0 79 @ www.lieza.gov.ph THE l;HlLIPPINES
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10. Bid opening shall be done face to face on September 1,2025 @10: 00 A.M. at the
Legal Conference Room on the 7th Floor, Tower 1 Double Dragon Plaza Double
Dragon Meridian Park Macapagal Avenue corner EDSA Extension Bay Area Pasay
City. Bids will be opened in the presence of the bidders’ representatives who
choose to attend theactivity. Late bids shall not be accepted.

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

For further information, please refer to:

BAC Secretariat

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

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

bacsecretariat@tieza.gov.ph

http.//www.tieza.gov.ph

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

QUEL S. DELA CRUZ
Chairperson, Bids and Awards Committee

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

e (+632) 8249-5900 fo 79 @ www.lieza.gov.ph THE leL'pp'ﬁ@gS
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Section I1. Instructions to Bidders

Notes on the Instructions to Bidders

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




1. Scope of Bid

The Procuring Entity, [Tourism Infrastructure and Enterprise Zone Authority] invites Bids for
the DEVELOPMENT OF THE PAOAY LAKE AND SAND DUNES PAOAY, ILOCOS NORTE with
Project Identification Number [Invitation to Bid no.25-08-0001

[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 ONE HUNDRED SEVENTY NINE MILLION NINE HUNDRED
NINETY NINE THOUSAND FORTY EIGHT PESOS AND SEVENTY TWO
CENTAVOS ONLY. (P 179,999,048.72) The source of funding is:

a. the Corporate Operating Budget.

3. Bidding Requirements

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

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

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

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

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

Eligible Bidders

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

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

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

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

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

Origin of Associated Goods

There is no restriction on the origin of Goods other than those prohibited by a decision
of the UN Security Council taken under Chapter V11 of the Charter of the UN.

Subcontracts

a. Subcontracting is not allowed

Pre-Bid Conference

The Procuring Entity will hold face to face Pre-Bid Conference on August 18, 2025 @
10:00 AM.. at its physical address at 7t Floor TIEZA TEZ Conference Room Double
Dragon Plaza Pasay City as indicated in paragraph 6 of the IB.

Clarification and Amendment of Bidding Documents

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

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.

21



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 Three Hundred Sixty(360) 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
Tourism Infrastructure & Enterprise Zone Authority

PROJECT SPECIFICATIONS

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

Project : DEVELOPMENT OF THE PADAY LAKE AND SAND DUNES
location : PADAY, |LOCOS NORTE

A. Scope of Work _

The construction work must be executed strictly in accordance With the phans and
specifications. The foliowing principat items of work shall include but not limited to the
foltowing:

1. General Requiraments
2. STATION 1: PAOAY LAKE CENTRAL STATION
2.1, Site Development
2.2. Canstruction of Tourist Center
2.3. Construction of Cottages (5 units}
2 4. Construction of Boardwaik
2.5. Construction of Retaining Wall
2.6, Cofferdamming
3. STATION 2: CONSTRUCTION OF BOARDWAILK
3.1. Construction of Boardwalk
3.2, Electrical Works
3.2. Cofferdamming
4., STATION 3:BIRD WATCHING ZONE, PINAKBET FARM & ESPLANADE
4.1. Site Development
4.2. Construction of Tourist Center
4.3. Improvement of Existing Public CR
4.4. Construction of Cottages (S units)
4.5, Construction of Boardwalk with Multipurpose Covered Deck
4.6, Cofferdamming
5. TOURIST CENTER @& SUBA, ONSE REEF & CULILI POINT SAND DUNES
5.1. Construction of Tourist Center (3 units}

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

All items not specifically mentioned in the specifications or noted on the plans but which are
obviously necessary for the completion of the waork shall be included,
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IL. FIELD OFFICE FOR THE ENGINEER

The Contractsr shall construct fiekd offices, laboratories and fiving quarters, inc uding alf the necessary -
alr conditioning, electricity, water, and drainage and security services for the yse of the Engineer and
his staff for 24 h a day or provide the same on a rental basis until end of Contract. All offices,
laboratories and living quarters shall be ready for occupancy and use by the Engineer immediately for
rental basis; or if to be constructed within 3 months ugon the comiriencement of the Works. Their
location and final plan shall require the approval of the Engineer prior to the start of construction. it
is the intant of this Specification to locate the fieid offices, laboratories and living quarters in
Government owned lots so that the use by the Gevernment of these facilities can be maximized even
after the completion of the project. In the selection of construction site of the Engineer's Building/s
and Recreational Facitlties, first priority shall be on DPWH property lots, second is public school lots,
third is public health iots, fourth Is Local Government Unit (LGU) Jots, and then other government
property lots. The proximity, access road and cost of development of the proposed site shall ba
properly evaluated. The construction of buliding/s and recreational facilities on property other than
DPWH-owned shall be covered by an approved Memorandum of Agreement {MOA} between the
concerned parties. The Implementing Office shall be allowed to use the other government iots for the
construction of the field offices, laboratories and living quarters free of charge untll the completion of
the project and shail be turned over without cost, effective after completion or acceptance of the
project from the Contractor. The transfer/turnover shall be supported by applicable document and
shall be a requirement to support the issuance of project Compietion Certificate of the Contractor. if
no Government ot is availablie, and these structures are to be erected on private property, it is the
responsibility of the Contractor to make the necessary arrangements for the negotlation with the
property owner for the lease/rental of the lot. The field effice shali display an appropriate sign that
identifies the DPWH facility to the public in locating it. The field offices, laboratories, and living.
guarters, the Improvements thereon, including appurtenances shall be removed or transferred if so
required in the Contract upon compietion of the profect. Al faciiities provided by the Contractor shall
be within the 5 km radius or preferably near the job site, where necessary and shall conform to the
best standard for the required types. On completion of the Contract, the facilities provided by the
Contractor including utilities shall revert to the Government including cffice equipment, apparatus,
pieces of furniture, laboratory equipment, etc. uriless otherwise specifled in the Contract documents.
The Contractor shail be responsible for raising the ground {if necessary), grading and drainage in the
viclnity of each facility with suitable access 2 walkways, seeding and sodding of the ground around as
directed and approved by the Engineer. Also, the Contractor shall construct s parking area for the
compound nhear the buildings and a satisfactory access road to the parking areas. The whole area of
the Engineer’s compound shall be fenced with barbed wire {or eguivalent) with hecessary gates as
directed by the Engineer.

Il. OCCUPATIONAL SAFETY AND HEALTH

A. Description
This item covers the Implementation of construction safety in al! stages of project
procurement {design, estimate, construction and Mmaintenance), requirements,
provisions, and instructions for the guidance of the Engineer.

B. Construction Safety and Health Program (CSHP)
Every construction project shall have a suitable and approved Construction Safety
and Health Program {CSHP) as reguired In all projects regardless cf amount, funding
source and mode of implementation which shall cemply with the minimum safety
and heaith requirements as specified in the Occupational Safaty and Mealth
Standards.
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The required CSHP shall include but not limited to the following:

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

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

3. Penalties and sanctions for violations of the CSHP.

4. Frequency, content and persons respansible for orienting, instructing and
training all workars at the site with regard to the CSHP which they operate.

5. The manner of dispasing waste arising from the construction.

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

1, Project Managet/Project Engineer

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

2 General Safety Engineer/Officer

The General Contractor (under which are a number of subcontractors} must
provide for a full time Officer, who shall be assigned as the CSHP to oversee and
enforee full time the overall management of the CSHP. Furthermore, deployment
of part-time o full-time safety man depending on the number of workers shall be
compliad in accordance with Rule 1033 of the Occupational Safety and Health
Standards (OSHS) and applicable provisions under 26 Sectlon 7.0, Safety Personnet
of Department of Labor and Employment (DOLE) Department Order (D.C.) 13
Series of 1998.

3. Health Personnel

The Contractor’s health personnel may be full time or part time certified first-aider,
registered nurse, physiclan and dentist depending on the total number of workers
conforms to Section 8.0, Emergency Occupational Health Personnel and Facilities
or DOLE 0.0. 13, Series of 1398.

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

. Supervision, Control and Monitoring
Overall supervision, controt and monitoring of the implementation of CSHF for
projects undertaken by adrninistration/contracts shall be under the implementing
Office.
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E. Construction Safety and Health Trainlng
The Construction Safety and Health Seminar {COSH} shall be 3 40 h training course
as prescribed by the DOLE-Buregu of Working Conditions (BWC). All- safety
personne! involved In a construction project shah be required to complete such
basic training course. The Contractor shail provide continuing construction safety
and health training to afl technlcal personnel under his o_rganization._'Cont!nuing_
training shal! be a mintmum of 16 h per year for every fuli-time safety personnel.

F. Construction Safety and Health Reports

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

G. Personal Protective Equipment (PPE) and Devices

The Contractor shall furnish his workers with protective equipment for eyes, face,
hands and feet, lifeline, safety belt/harness, protective shields and 27 barriers
whenever necessary by reason of the hazardous work pracess or ehvitonment,
chemical or radiological or other mechanical irritants of hazards capable of causing
Injury or Impairment in the function of any. part of the body through absorption,
inhalation or physical agent. All PPE and Devices shall be in accordance with the
requirements of the OSHS and should pass the test conducted and/or standards set
by the Occupational Safety and Health Center {OSHC). For General Construction
Work, the required basic PPEs for all workers shall be safety helmet, safety gloves
and safety shoes. Specialty PPEs shall be provided to workers in addition to or in
fteu 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. Mareover, all other persons who are either authorized or allowed to be at a
construction site shall also wear appropriate PPEs. Construction workers who are
working from unguarded surfaces 6 m or more above water or ground, temporary
or permanent floor platform, scaffold or where they are exposed to the possibility
of falls hazardous to life or mb, must be provided with safety harnesses and |jfe
Ines,

H. Signages and Barricades
Construction Safety Signages and Barricades shall be provided as a precaution and
to advice the workers and the general public of the hazards existing in the worksite.
Signages shall be posted in prominent positions at strategic ocation and as far as
practicable, be in the language understandabile to most of the workers employed.
For 10ad projects, 1t shall be in accordance with the DPWH Road Works Safety
Manual,
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Facilities
The Contractor shall provide the following welfare facilities in order to ensure
humane working conditions:

1. Adequate supply of safe drinking water.

2. Adequate sanitary-and washing facilities.

3. Suitable iiving accommodation for workers and as may be applicable for their
families.

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

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

Costing

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

1. Personal Protective Equipment (PPE} The PPEs shall be provided by the
Contractor, and its cost shall be duly quantified ahd made part of the overall cast
of item B.7, Occupational Safety and Health. The use of PPES shall conform to
Section B.7.7 Personal Protective Equipment and Devices.

7. Clinical Materials and Equipment Clinical materials and eqguipment 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
Occupational Health Services of OSHS.

3. Signages and Barricades The quantities and cost of signages and barricades
necessary for a specific item of work shall be quantified and made part of that
particular pay item of work, For general signages and barricades not included in
specific-pay item of worl but necessary for promoting safety in and around the
construction site, the guantities and cost shall be a separate pay item and included
in the overall cost of item B.7, Occupational Safety and Health.

4. Facilities such as pertable toitets, waste disposal, sanitary and washing facilities,
cotvenient dwellings and office, adequate lighting, and other facilities related to
construction safety and heatth shall be in accordance with OSHS and previously
approved guidelines of the Department and shall be quantified and the cost thereof
he made a separate pay item under "Eacilities for the Engingers” and "Other
General Requirements” as required in the DPWH Standard Specifications.

5. Salaries Labor cost for the medical and safety personnel actually assigned inthe
ficld shalt be indluded in the overail cost of Wtem B.7, Occupational Safety and
Health. Manpower cost shall be established based on the cost of laborin the area.
Duration of employment shall be based on project duration of the particuiar
project. 23
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6. Safety and Health Training Cost associated for the provision of basic and
continuing ¢onstruction safety and health training to all safety and technical
personnel shall he rmade part of the indirect/overhead cost of the project.

Safety on Construction during Heavy Equlpment Operation
In relation to heavy equipment cperation in all construction sites, the following are
required in the different phases of the project. '

1. Pre-Construction
The Contractor must ensure that appropriate certification is obtained from DOLE duly
accredited organizations for the following:

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

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

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

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

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

¢. In the interest of accident prevention, duly certified mechanics and operators shall
conduct daily routine inspection of alt heavy equipment deployed at the site in accordante
with standards set by TESDA in coordination with the Association of Construction Equipment
Lessors {ASCEL, Inc.). During routine inspection al equipment which do not comply with the
minimum safety standards for equipment certification shall be immediately removed from the
work site for restoration or repalr until they meet said standards or requirements. The
Contractor and the equipment owner shall maintaln a separate logbook for data on
maintenance, repalr, tests and Inspections for each heavy 30 equipment. Such togbock shall
be used as a necessary reference during the conduct of equipment inspection.

3. Post Operation and Post Construction

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

Violations and Penaities

The Contractor # found viotating safety rules and regulations shall be meted
sanctions depending on the gravity of offense. The amount corresponding to non-
compliance shall be deducted from the Contractor’s billing.
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M. Method of Measurement
Orcupatlonal safety and tealth program shall be measurad by lump-sum.

M. Basis of Payment
The accepted quantities, 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
pelow that is included in the Rill of Quantities. Such payment shall be full
compensation for furnishing, maintaining and ensuring against lass of the
equipment/tools. -

payment shail be made under:

i _
. Ppay ! Unit of
i Ttem Description Measurement
i Namber ° _
8.7 Occupationat Safety and Health {ump Sum

V. PROJECT BILLBOARD J SIGNBOARD
A. General Requirements
The Contractor shall install two {2) Project Information Signs atfor near the
beginning and the end of the project or upon the discretion of the Engineer,

The signs are prescribed separately by the Department of Public Works and
Highways (DPWH] for government Infrastructure projects to inform the public of
the impiementation of the project and to advise the road users of the ongoing
construction. :

The new billboard design layout, dimension and letter sizes on white background,
shall be depicted on a standard billboard measuring 1,220 mm X 2,440 mm using
12.50 mm thick marine plywood or tarpaulin of the same size posted on 5 mm
marine plywood. For each bullding project, the hillboard shall be instalted In front
of the project site. For each road/bridge/flood control project, two biliboards shall
te instalied, one (1) at the beginning and one {1} at the end of the project.

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

No other billboards shail be allowed to be installed 100 m hefore and 100 m after
all DPWH projects and in-between the project limits of within the road right-of-
way. DPWH contractofs shall not be allowed to place names of politicians or carry
politicat biltboard on their equipment.

The Contractor shall also install ane {1} Billboard as per COA Circular No. 2013-
004, Information and Publicity on RPrograms/Projects/Activities of Government

Agencies.

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

All
be

expenses incurred in the furnishl_ng,'insta!iation/illumfnatlon of the signs shall
pait for each billboard instalied. R

C. Basis of Payment
The accepied quantities, measured as provided in Section B.5.2, Method of _
Measurement shall be paid for at the Contract Unit Price of the Pay item listed.
below that is included in the Bill of Quantities. The unit price shall cover full
compensation for all related services hecessary to complete the ltem.
Payment shall be made under:

Pay Itetn Unit of
Number | Description - Measurement
B.5 Praject Biliboard / Signboard  Each

V. TEMPORARY FENCE {TEMPORARY ENCLOSURE)
A. Description

This

work shall consist of furnishing, erecting, moving and removing chain link

fencing and metal gates of the sjze and type shown on top of the temporary
concrete barriers, and in sidewalk and roadway areas at the locations, as shown on
the Plans or as directed by the Engineer.

B. Material Requirements
a. Barbed Wire

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

b. Chain Link Fence Fabric

d.

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

Concrete Post

Conicrete posts shall be made of Class A concrete In accordance with [tem
900, Structural Concrete. The posts shall be cast to a tapered section as
shown on the Plans and shall have a smooth surface finish,

Steel Post

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

€. Steel Reinforcement

Steel refnforcement for concrete posts shall be deformed steel bars
conforming to the provisions of item 902, Reinforcing Steel.
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f. Hardware
Nuts, boits, washers and other associated hardware shall be galvanized
after fabrication as specified in ASTM A153M, Standard Specification for
Zinc Coating {Hot-Dip} on Iren and Steel Hardware.

C. Construction Regulrements

The Contractor shall perform such clearing and grubbing as may be necessary to
construct the fence to the required grade and alignment. The Contractor shall
install fence posts on the concrete barrier in 38 mm diameter, 300 mm deep drilled
ar formed holes near each end of each section of the barrier. In addition, if the
concrete barrier is furnished in }angths exceeding 3 m, 1t will be necessary for the
Contractor to provide an additional hole at the center of the sectiof 10 permit the
installation of an intermediate post. Line posts, corner and end posts on grade, and
gate posts shall be instatled In accordance with the Plans. Heights of the posts and
fencing shall conform to the dimensions shown on the Plans. At locations where
breaks in a run of fencing are required, or at interactions with existing fences,
appropriate adjustments in post Spacing chall be made to conform to the
requirement for the type of closure indicated. When the Plans require that the
posts, braces, of anchors be embadded in concrete, the Contractar shall install
temporary guys or braces, as may be required to hold the posts in proper position
until such time as the concrete has set sufficiently to hold the posts. Unless
ptherwise permitted, no materials shall be installed on posts or strain placed on
guys or bracing set in concrete untit seven days elapsed from the time of placing
the concrete. All posts shall he set vertically and to the required grade and
atignment. Cutting off the tops of the posts will be allowed only with the approval
of the Engineer and under cond|tions specified by the Engineer. The fence fabric of
the size and type required shalt be firmly attached to the posts and braces [n the
manner indicated. All fence fabric shall be stretched taut and instalied to the
required elevations. The fance shall generally follow the contour of the ground,
with the bottom of fence fabric not less than 50 mm nor more than 150 mm from
the ground surface. Grading shall be performed where necessary to provide a neat
appearance. Line posts shall be spaced equidistantly in the fence 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 locations indicated on the Plans or where
directed by the Engineer, and shall be braced as shown on the Plans. When chain-
link fence is on a long curve, intermediate posts shall be evenly spaced so that the
strain of the fence will not bend the line posts. All end, corner, and intermediate
posts shall be set plumb in concrete bases ofthe depth and diameter shawn on the
plans. The Contractor shall have the option of setting the line posts in concrete
bases or using methods of driving and anchoring specified by the fance
manufacturer and approved by the Engineer.

a. Chain Lirk Fencing with Top Rail
Pasts shall be set so they are equidistant with a maximum of three (3}
meters on-center.

All top rails shall pass through the base of the post caps and shail form 2
continuous brace from end to end of each stretch of fence. Top rail iengths
shall be joined with sieeve couplings with expansion sleeves provided at 30
m intervals. Top rails shall be securely fastened to end posts by means of
approved rail end connectors. Horizontal braces shall be provided at all
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intermediate posts, midway between the top rail and ground as shown on
the Plans.

| Diagenal truss rods shall be Installed with the horlzontal braces as indicated

in the Plans.

Fence fabric shall be installed approximately 50 mm above the ground lavel
and securely fastened along the bottom andto all braces, top rails, fine and
pull posts, at the intervals indicated on the Plans. The fabric shall be
secured to all end, corner, anad 8ate posts with stretcher bars fastened to
the posts, with stretcher bands spaced at a maximum of 355 mm andina
manner permitting adjustment of the fabric tensfon,

If the Contractor selects the aption of using pieces, roll-formed sactions,
the fence fabric shall be integraily woven into the fabric loops on the end,
corner, pult and gate posts. The fabric shall be attached to the end, carner
and line posts as shown on the Plans.

Chain Link with Top Tension Wire
The construction details specified in Chain-Link Fencing with top Rail shall
apply with the following moedifications:

k. Top tension wire shall be installed as shown on the Plans or as

directed by the Engineer.

fl. All posts shall be spaced equidistant in the fence line on 3
maximum of 2.44 m on center, except that a 3 m spacing will be
permitted on concrete barriers,

Iii. Additional pull posts shall be placed at lacations indicated on the
Plans. Brace assemblies shall be installed ateach intermediate post
as indlcated on the Plans or Standard Sheets.

Vinyl Coated Chain-link Fencing on Plastic Coated Frame

The construction detalis specified on Chain-Link Fencing with Top Rail or
ChainLink Fencing with Top Tenslon Wire shail apply with the following
addition: If any of the resin-clad material specified under Item that has the
protective resin coating is damaged that impairs its effectiveness to
prevent corrosion of 58 the base material, the Contractor shail repair such
parts by applying one coat of an approved compound of color to match the
original material.

Fence Gates

The Contractor shall construct metal fence gates of the type and size as
indicated on the Plans, and In the location shown or ordered by the
Engineer. Upon removal, fence gates shall become the property of the
Contractor and shall be removed from the project site,
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D. Method Of Measurement
This work under this ltem shall be measured by lump sum of temporary fence
installed as measured along the top of the fencing, including gates, center 1o center
of end posts erected in place and accepted.

vI. STRUCTURE EXCAVATION
A. Description
This tem shali consist of the necessary. excavation for foundation of buildings,
culverts, underdrains, and other structures not otherwise provided for in the
Specifications. Except as otherwise provided for pipe culverts, the backfiliing of
completed structures and the disposal of all excavated surplus materials, shall be
in accordance with the Plans and this Specification.

This item shall include necessary diversion of live streams, dewatering, pumping,
draining, sheating, bracing, and the necessary construction of cribs and cofferdams,
and furnishing the materlals therefore, and the subsequent removal of cribs and
cofferdams and the piacing of all necessary backfill.

It shall also include the furnishing and placing of approved foundation fil material
1o replace unsuitable material encountered below the foundation elevation of
structures,

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

B. Conhstruction Requirements
a. Clearing and Grubbing
Prior to starfing excavation operations in any ares, all necessary clearing
angd grubbing in that area shall have been performed in accordance with
item 800, Clearing and Grubbing. '

b. Excavation
i. General, All Structures
The Contractor shall notify the Engineer sufficiently in advance at
the beginning of any excavation so that cross-sectional elevations
and measurements may be taken on the undisturbed ground. The
natural ground adjacent to the structure shall not be disturbed
withaut permission of the Engineer.

Trenches or foundation pits for structures or structure footings
shall be excavated to the lines and grades or elevatians shown on
the Plans or as staked by the Engineer. They shall be of sufficiernt
size to permit the placing of structures or structure footings of the
full width and length shown. The elevations of the bottoms of
footings, as shown on the Plans, shaill be considered as
approximate only and the Engineer may order, in writing, such
changes in dimensions or elevations of footings as may be deemed
necessary, to secure a satisfactory foundatior. 101 Bouiders, iogs,
and other objectionable materials encountered in excavation shall
be removad,
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After each excavation iscompleted, the Contractor shall notify the
Engineer to that effect and no footing, bedding material ar pipe
culvert shall be placed until the Engineer has approved the depth
of excavation and the character of the foundation material,

Structures Other than Pipe Culverts

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

When foundation piles are used, the excavation of each pit shall be
completed before the piles are driven and any placing of
foundation fill shall be done zfter 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.

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

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

Where a firm foundation is not encountered at the grade
established, due to soft, spongy, -or other unstable scil, such
unstable soll under the pipe and for a width of at least one
diameter on each side of the pipe shall be removed to the depth
directed by the Engineer and repiaced with approved granular
foundation fill material properly compacted to provide adequate
support for the pipe , unless other special construction methods
are called for on the Plans, 102
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The foundation surface shall provide a firm foundation of uniform
density througheout the length of the culvert and, if directed by the
Engineer, shall be cambered in the direction paraflel to the pipe
centerline.

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

c. Utilization of Excavated Materials
All excavated materials, so far as suitable, shall be utilized as backfiti or
embankment. The surplus materials shall be disposed of in such manner as
not toc obstruct the stream or otherwise impair the efficiency or
appearance of the structure. No excavated materials shall be deposited at
any time sc as 1o endanger the partly finished structure,

d. Trimming Works
the excavatlon shall conform to the lines, grades, cross sections and
dimensions shown on the Plans. The Engineer shail order the removal of
any soft spots, debris or organic material exposed when excavated areas
shall have been trimmed to finished formation levels. Subgrade in earth
shall be trimmed cut to an even surface free of loose material and compact
as specified by the Engineer 10 the density prescribed in in the Plans,
{. Trimming and Finishing of Surfaces
Unless otherwise specified, all areas within the limits- af clearing
and ouiside the limits of earthworks shall be graded to an even
surface. Ridges shall be trimmed and depressicns shal! be fitled as
necessary to produce a surface which will drain freely and is
suitable for the operation of tractor mounted mowers, Batters in
cut and fill shall be trimmed to shapes shown on-drawings. Cut and
fill batters shall be trimmed as specified in the Plans.
e. Cofferdams

Suitable and practically watertight cofferdams shall be used wherever
water- bearing strata are encountered above the elevation of the
hottom of the excavation. If requested, the Contractor shali submit
drawings showing his proposed method of cofferdam construction, as
directed by the Engineer.

Cofferdams or cribs for foundation construction shail in general, be carried
well below the bottoms of the footings and shall be well braced and as
nearly watertight as practicable. In general, the intarior dimensions of
cofferdams shall be such as to give sufficient clearance for the
construction of forms and the inspection of their exteriors, angd to
permit pumping outside of the forms. Cofferdams or cribs which are
tilted or moved lateraliy during the process of sinking shall be righted or
enlarged so as to provide the necessary clearance.

When conditions are encountered which, as determined by the
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Engineer, render it impracticable to dewater the foundation before
placing the footing, the Engineer may require the construction of a
concrete foundation seal of such dimensions as he may consider
necessary, and of such thickness as to resist any possible uplift. The
concrete for such seal shall be placed as shown on the Plans or directed
by the Engineer. The foundationshall then be dewatered and the footing

- placed. When weighted cribs are employed and the mass is ytilized to
overcome partially the hydrostatic pressure acting against the bottom of
the foundation seal, special anchorage such as dowels or keys shall be
provided to transfer the entire mass of the crib to the foundation seal.
When a foundation seal is placed under water, the cofferdams shall be
vented or ported at low water level as directed,

Cofferdams shall be constructed 5o as to protect green concrete against
damage from sudden rising of the stream and to prevent damage to the
foundation by eroslon. No timber or bracing shall be left in cofferdams or
cribs in such a way as to extend into substructure masonry, without
written permission from the Engineer.

Any pumping that may be permitted from the interior of any foundation
enclosure shall be done in such 2 manner as to preclude the possibility
of any portion of the concrete material being carried away. Any
pumping required during the placing of cancrete, or for a period of at
least 24 h thereafter, shal! be done from a suitable sump lecated cutside
the concrete forms. Pumping to dewater a sealed cofferdam shall not
commence until the seal has set sufficiently to withstand the
hydrostatic pressuire.

Unless otherwlise provided, cofferdams or cribs, with. all sheeting and
bracing involved therewith, shall be removed by the Contractor after the
completion of the substructure. Removal shall be effected in such
manner as not to disturb or mar finished masenry.

C. Method of Measurement
a. Structure Excavation
The volume of excavation to be paid for shall be the number of cubic
meters measured in otiginal position of material acceptably excavated as
shown on the Plans or as directed by the Engineer, but in no case, except as
noted, shail any of the following volumes be included in the measurement
for payment;

I. The volume outside of vertical planes 450 mm outside of and
paraile! to the neat lines of footings and the inside walls of pipe
and pipe-arch culverts at their widest horizontal difmensions.

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

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

iv. The volume included within the staked limits of the excavation,
contiguous channel changes, ditches, and the like, for which
payment is otherwlise provided in the Specification.
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v. Volume of water or other [iquid resulting from construction
pperations and which can be pumped or drained away.

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

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

vili. The valume of excavation for footings ordered at a depth mere
than 1.5 m below the lowest elevation for such footings shown on
the original Contract Plans, unless the Biti of Quantities cantains a
pay itemn for excavation ordered below the elevations shown cn
the Plans for individual footings.

b. Shoring, Cribbing and Related Work

Shoring, cribbing and related work whenever inciuded as a pay item in Bill
of Quantities shall be paid for at the lump sum bid price. This work shal!
include furnishing, constructing, matntaining, and removing any and ail
shoring, cribbing, cofferdams, caissons, bracing, sheeting, water control,
and other operations necessary for the acceptable completion of
excavation Included in the work of this Subsection, to & depth of 1.5 m
below the lowest elevation shown on the Plans for each separabie
foundation structure.

c. Trimming Warks
Trimming shall include all activities associated with the excavation of any
material, the haulage of material, and trimming of batters that conform to
the lines, grades, cross sections and dimensions shown on the Plans.

D. Basis Of Payment
The accepted guantities, measured as prescribed in Section 1702.3, Method of
Measurement shall be pald for at the Contract Unit Price for each of the particuiar
pay items listed below that s Included in the BIlf of Quantities. The payment shali
constitute full compensation for the removal and disposal of excavated materials
including ail labor, equipment, tools, and incidentals necessary to corplete the
work prescribed in this item, except as follows:

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

B. Concrete-will be measured and paid for as provided under item 300, Structural
Concrete, The quantity of structural concrete to be pald for shatl be the final
quantity placed and accepted in the completed structure. No deduction shall
be made for the volume occupied by pipe less than 100 mm in diameter or by
relnforcing steel, anchors, conduits, weep holes or expansion joint materlals.

Page 150f 151



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

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

Payment shall be made under:

T . g I
Pay Item : UnitOF
Number Desceiption - Measurement
1702(1)2  Structwe Excavation (Common Sail) " Cuble Meter
1702 (1)b * Structure Excavation (Soft Rock) " Cubic Meter
1702 (1)~ Structure Excavation (Hard Rock) " Cubic Meter
1702 (2)a - Excavation (Gommon Sofl) . Cublc Meter
1702 ()b Excavation (Soft Rork) | CublcMeter |
1702 (2)c ' Excavation (Hard Rock) " Cubic Meter |
1702(3) _Excavation ordered below Plon elevation | _ Cubl Meter |
\ . 1
: Shoring, cribbing and drain excavation - .
1702 (4)a (Shering) ; Lump Sum
[ - L]

_ - Shoring, cribbing anil drain excavation, . _
Y020 criphings Cofferdamming) . Lump Sum
1702(s)a b “n’g:’s‘;f;“d drain excavation ~ Cuble Meter
1702 (50 gg%cmverts and drain excavation . Cubic Meter
1702 (5% - l(:?afd Gﬁ:ﬁg’ and drain excavation " Cubic Meter
1702 (6) | Trimming Works | square Meter

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

B. Material Requirements
a. Suitable Material
Embankments shall be constructed of suitable materials and materials
meeting with the following requirements:;

I, Selected Borrow — soil of such gradation that ali particles will pass
a sfeve with 75 mm square openings and nat more than 15 mass
percent will pass the 0.075 mm {No. 200) sieve, as determined by
AASHTO T 11, Standard Method of Test for Materials Finer Than
75-um {No. 200j Sieve in Mineral Aggregates by Washing. The
material shall have a plasticity index of nat mare than six (6) as
determined by AASHTO T 90, Standard Method of Test for
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Determining the Plastic Limit and Plasticity Index of Soils and a
liquid fimit of not more than 30 as determined by AASHTO T 89,
standard Method of Test for Determining the Liquid Limit of Soils.
Grave! fiil shall consist of crushed, partially crushed, or naturally
ocourring granular material. The abrasion Toss as determined by
AASHTO T 96, Standard Method of Test for Resistance 10
Degradation of Small-Size Coarse Aggregate by Abrasion and
Impact in the Los Angeles Machine shall not exceed 40 mass
percent,

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

Table 804.1 Grading Requirements

-. Sieve Designation Mass Percent Passing
; Standard, mm | Alternate US Standard Grading A
‘- 63.5 2 100
! 50 27 €5 - 100
: 250 17 50 - 85
4.75 ND. 4 26-44
0.425 No. 40 16 max
0.075 Mo. 200 9 max

iii.

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

b. Unsuitable Material
Materlals that are not acceptablé for use are the following:

[ii.
Iv.
V.

Organic sails such as peat and muck.

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

Soils with a natural water content exceeding 100%.

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

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

C. Construction Requirements

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

Embankment construction shall consist of constructing embankments,
including preparation of the areas upon which they are to be placed; the
construction of dikes within or adjacent to any structures; the placing and
compacting of approved material within areas where unsuitable material
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has been removed; and the placing and compacting of embankment
rmaterial in holes, pits, and other depressions within the area.
Embankments and backfills shall contain ne muck, peat, sod, roots or other
deleterious matter. Rocks, broken concrete or other solid, bulky materiais
shall not be placed in embankment areas where piling is to be placed or
driven, ' o

Where shown on the Pians or directed by the Engineer, the surface of the

existing ground shall be compacted to a depth of 150 mm and to the
specified requirements of this Item.

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

b. Methods of Construction
Where there Is evidence of discrepancies on the actual elevations and that
shown on the Plans, a preconstruction survey refarred to the datum plane
used in the approved Plan shall be undertaken by the Contractor under the
control of the Engineer to serve as basis for the computation of the actual
volume of the embankment matarials. 109

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

Unless shown otherwise on the Plans or Special Provisions, where an
embankment 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 placad, and the cleared surfaced shall be completely
broken up by plowing, scarifying, or steeping to a minimum depth of 150
mm except as provided in Subsection 802.2.2, Conservation of Topsoil. This
area shall then be compacted as provided in Subsection .804.3.3,
Compaction. Sod not required to. be removed shall be thoroughly disc
harrowed or scarified before construction of embankment. Wherever a
compacted embankment containing granular materials lies within 900 mm
of the subgrade, such old embankment shall be scarified to a depth of at
least 150 mm whenever directed by the Engineer, This scarified material
shall then be compacted as provided in Subsection 804.3.3, Compaction.

When shoulder excavation Is specified, the shoulders shall be excavated to

the depth and width shown on the Plans. The shaulder material shait be
removed without disturbing the adjacent existing base course material,
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and all excess excavated materials shail be disposed of as provided in.
Subsaction 802.2.3, Utilization of Excavated Materials. If necessary, the
areas shail be compacted before being backfilled.

Embankment of earth material shali be placed in horizontal layers not
exceeding 200 mm, loose measurement, and shall be compacted as
specified before the next layer is placed. However, thicker layer maybe
placed If vibratory roller with high compacting effort is used provided that
density requirement is attained and as approved by the Engineer, Trial
section to this effect must be conducted and approved by the Engineer.
Effective spreading equipment shall be used on each lift to obtain uniform
thickness as determined in the trlal section prior to compaction, As the
compaction of each layer progresses, continuous leveiing and manipulating
will be required to assure uniform density. Water shall be added or
removed, if necessaty, ih order to obtain the required density. Removal of
water shall be accomplishad through aeration by plowing, blading, discing,
or other methods sarisfactory 1o the Engineer,

Where embankment is to bé 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 dumping successive loads in a
uniformly distributed layer of a thickness not greater than necessary 1o
support the hauling equipment while placing subsequent tayers. Fill
material shall be placed 110 in a way it effectively displaces unsuitable
material from within unstable area of the proposed embankment.

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

Even though the thickness of layers is limited as provided above, the
placing of individual rocks and boulders greater than 600 mm in diameter
shail be permitted provided that when placed, they do not exceed 1,200
mm in height and provided they are carefully distributed, with the
interstices filled with finer material to form a dense and compact mass.
Each fayer shall be jevaled and smoothed with suitable leveling equipment
and hy distribution of spalls and finer fragments of earth. Lifts of material
containing more than 25 mass percent of rock larger than 150 mm in
greatest dimensions shall not be constructed above an elevation 300 mm
below the finished subgrade, The balance of the embankment shall be
composed of suitable material smeothed and placed in layers not
exceeding 200 mm in loose thickness and compacted as specified for
ambankments,

Dumping and rolling areas shali be kept separate, .and no fift shall be

covered by another untll compaction complies with the requirements of
Subsectlon 804.3.3, Compaction.
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Hauling and leveling equipment shal! be so routed and distriputed over
each layer of the fill in such a manner as to make use of compaction effort
afforded thereby and te minimize rutting and unaven compaction,

c. Compaction
. Compaction Trials

Before commencing the formation of émbankments, the
Contractor shall submit in writing to the Engineer for approval his
proposals far the compaction of each type of fill material to be
used in the works., The proposals shall include the refationshlp
between the types of compaction equipment, the number of
passes required and the method of adjusting moisture content.
The Contractor shall carry out full scale compaction trials on areas
not less than 10 m wide and 50 m long as required by the Engineer
and using his proposed procedures or such amendments thereto
‘a5 may be found necessary 1o satisfy the Engineer that all the
specified requirements regarding compaction can he consistently
achieved, The compaction equipment shall be equivalent or higher
than the required capacity prescribed in the Cantract. Compaction
trials with the main types of fill material to be used in the works
shall be completed before work with the corresponding materials
shall be allowed to commence. When embankment dimension is
less than 10 m wide and S0 m long, the Engineer may waive the
censtruction of compaction trials. 111 Throughout the periods
when compaction of earthwork is in progress, the Contractor shal
adhere to the compaction procedures found from compaction
trials for each type of material being compacted, each type of
campaction equipment employed and each degree of compaction
specified,

il. Earth

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

The Engineer shall, during progress of the Work, make density tests
of compacted material in accordance with AASHTO T 191, Standard
Method of Test for Density of Soil In-Place by the Sand-Cone
Method, AASHTO T 205, Soil - Field density test sets: Balioon
density apparatus or other approved field density tests, including
the use of properly calibrated nuclear testing devices. if, by such
tests, the Engineer determines that the specified densny and
moisture conditions have not:been attained, the Contractor shall
perform additional work as may be necessary to attain the
specified conditians.
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At least one group of three (3} in-situ density tests shall be carried
put for each 500 m2 of each layer-of compacted fill,

iil. Gravel Fill
Gravel fill shall be constricted helow the original ground elevation.
The maximum compacted thickness of any layer shall not excead
150 mm. All subsequent layers shall be spread and compacted In a
similar manner, Gravel fill shall be in accordance with the approved
Plan and conform to the applicable requirements of earth
embankment.

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

v. Rock

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

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

e. Protection of Structure
if embankment can be deposited on one (1) side of adjoining structure,
care shall be taken that the area adjacent to the structure shall not he
compacted to the extent that it will cause damages against the structure,

When embankment is to be placed on both sides of a concrete structure,
pperations shall be so conducted that the ernbankment is always at
approximately the same elevation on both sides of the structure unless
otherwise specifledin the Plans.

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

f. Rounding and Warping Slopes

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

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

g. Serrated Slopes
Cut slopes in rippable material {soft rock} having slope ratios between
0.75:1 and 2:1 shall be constructed so that the final slope line shall consist
of a series of small horizontal steps, The step rise and tread dimensions
shall be shown on the Plans. No scaling shall be performed on the stepped
slopes except for removal of large rocks which will obviously be a safety
hazard If they fall into the ditch fine or roadway.

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

i. Compacted Berm

Compacted berm construction shall eonsist of moistening or drying
and piacing material as necessary in locatlons shown on the drawings
or as established by the Engineer. Material shall contain no raots,
sod, or cther deleterious materials. Contractor shall take precaution
1o prevent material from escaping over the embankment slope.
Shaulder surface beneath berm will be voughened to provide a bond
between the berm and shoulder when completed. The Contractor
shall compact the material placed until at feast 95 mass percent of
the maximum density is obtained as determined by AASHTO T 99,
Standard Method of Test for Moisture-Density Relations of Soils
Using a 2.5 kg Rammer and a 305 mm Drop - Method C. The cross-
section of the finished compacted berm shall reasonably conform to
the typical cross-section as shown on the Plans.

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

i. Visual Inspection
Prior to final acceptance, the inspector shall visually inspect the entire
sectlon of the compacted embankment, If visual Inspection shows that the
course is not uniform orthat the test vaiues may not be representative of
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the entire section, additional tests may be performed and deficiencies shall
be corrected by the Contractor. Deficiencies identified by visual inspection,
such as laminations, dimensional deficiencies, soft areas, etc. shall he
corrected before the section will be accepted. The section must be
accepted prior to the placement of the next Ifft.

j. Dust Control

Adeguate dust controt must be maintained by the Contractar at all times during
the earth-moving operations. Dust shall be controlled exclusively through the
use of water unless otherwise Indicated in the Contract documents or
authorized by the Engineer.

k. Stockpiling

The Contractor shall not place stockpiles at locations where they are subjectta
erosion. The Contractor shall maintain erosion and drainage control near all
stockpiles to the satisfaction of the Engineer and shail ensure that surface
drainage does not adversely zffect adjacent lands, watercourses ot future
reclamation sites.

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

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

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

D. Method of Measurement
The quantity of embankment to be paid for shall be the valume of material
compacted 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 prismoidal formula method with the assistance of computer
aided design program.

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

E. Basis Of Payment
The accepted guantities, measured as prescribed in Section 1704.4, Method of
Measurament 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 all materials including all
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fabor, equipment, toels, and incidentals necessary to complete the work prescribed
in this ltam,
Payment shall be made under:

Pay Item Unit of
‘Embankement (From roadway/stracture .

1704 (s O aton) Cubic Meter
1704 (1)b Embankment (From Borrow) Cubic Meter

1704 (2)a  Selected Bomrow for topping {Case 1) Cubic Meter
1704 (2)b Selected Borrow for topping (Case 2) Cublic Meter
1704 (3) Earth Berm Cubic Meter
1704 (4)  |Gravet Fil Cubic Meter

VIl TERMITE CONTROL WORK

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

8. Material Requirements
Termite control chemicals or toxicants shall be able to immediately externinate
termites or create barriers to discourage entry of subterranean termites into the
bullding areas. Chemical or toxicants to be used shall be in accordance with the
governing laws and the manufacturer shall be accredited by the Department of
Health through Food and Drug Administration (FDA). The toxicants may be
ciassified into the following types and according to use:

Type 1. Liquid Termicide Concentrate

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

Type I Liguld Termicide Ready Mixed Selution

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

Type Ili. Powder Termicide
This type of toxicant shall be appiled to visible or suspected subterranean termite
mounds and tunnels where termites are exterminated through Trophallaxes

method (exchange or nourishment between termites while greeting each other
upan meeting).
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C. Construction Requirements
Before any termite control work is started, thorough examination of the site shall
be undertaken by the Contractor so that the appropriate method of soil poisoning
can be applied.

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

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

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

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

b. Surface preparation

All organic matter, construction debris, rubbish, etc. which could decrease
affectiveness of treatmant an areas to be treated shall be removed. Water
Jogged foiindations shall be treated after drylng when the soil is absorbent.
For low penetration and sloping sites, surface to be scarified shall be 75
mm deep. Cutting, excavation, leveling and grading shall be completed
‘pefore starting treatment. Loosen, rake and level soil to be treated, except
previously compacted areas under slabs and foundations.

¢. Application
Before the application of soif treatment; the Contractor shall coordinate
with the Enginaer prior to excavating, filling, grading and concreting works,

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

Treatment of the soil on the exterior sides of the foundation walls, grade
beams and similar structures shall be done prior to final grading and
planting or landscaplng work to avoid disturbance of tha toxicant barriers
fy such operations.
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Areas to be covered by concrete slab shall be treated before placement of
granular fill used as capiliary water barrier at a rate of 12 L/m? with Type |

. working solution after it has been compacted and set to required elevation.
Additional treatment shall be applied as follows:

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

2. Along the exterlor perimeter of the slab and under expansion joint, at
therate of 2.5 L/L.m. in 3 strip 150 mm to 200 mm wide in 2 shallow trench.

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

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

d. Woaod Pratection
Where the application of wood preservative is necessary, the Contractor
shall use Type |) working solution as recommended by the manufacturer.

All wood materlals not pressure treated as specified in Item 1003,
Carpentry and Jainery shail be treated with Type il ready mixed solution as
herein called for or as diracted by the Engineer.

Wood treatment shall be applied after framing, sheathing, and exterlor
weather protection s completed but befare the electrical and mechanica!
systems are installed.

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

f. Delivery, Storage and Handling
Deliver termicides to the preoject site in sealed and labeled containers in
geod condition as supplied by the manufacturer. Store, handie and use
termicides in accaordance with manufacturar’s labels, Labals shall bear
evidence of registration and Material Safety Data Sheet (MSDS) shall also
be provided.
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g. Safety Requirements

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

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

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

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

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

Payment shall be made under:

: Pay Item Number ' Besbription Unit of Measurement i
1000 (1) " Sail Poisoning Liter
7 1000 (2) ' Wood Preservative Liter

1008 (3) Powder Termicide Kilogram

1X. STRUCTURAL CONCRETE
A. Description
a. Scope
This ltem shall consist of furnishing, placing and finishing concrete in
buildings and related structures, floed control and drainage, ports, and
water supply structures in accordance with this Specification and
conforming to the lines, grades, and dimeansion shown on the Plans.
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b. Classes and Uses of Concrete
Five classes of concrete are provided for in this item, namely: A, B, C, P and
Seal, Each class shall be used in that part of the structure as called - for on
the Plans,
The classes of concrete will generally be used as follows:

Class A - All superstructures and substructures which inchide the
Important parts such as slabs, beams, girders, columns, arch ribs, box
cuiverts, abutments, retaining walls, shea rwalls, pedestal and footings.

Class B ~ Pier shafts, pipe bedding, slab on fill, gravity walis {unreinforced
or with only a small amount of reinforcement), and other miscellaneous
concrete structures,

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

Seal — Cancrete deposited in water

8. Materials Requirements
a. Portland Cement
Cement shall conform to the requirements of the following cited
Specifications for the type specified or permitted:

b. Concrete Aggregates
Concrete aggregates shall conform to ASTM C33M, Standard Specification
for Concrete Aggregates, and lightweight concrete aggregates shall
conform to ASTM C330M, Standard Specification for Lightweight
Aggregates except that aggregates failing to meet these specifications, but
which have been shown by special test or actual service to produce
concrete of adequate strength and durability may be used under Method
2 of Subsection 900.2.2, Methods of Determining the Proportons of
Concrete, when authorized by the Engineer in writing.

Except as permitted elsewhere in this Subsection, the maximur size of the
aggregate shall be or not larger than 1/5 of the narrowest dimensions
between sides of forms of the member for which the concrete is to be used
hor larger than 3/4 of the minimum clear spacing between individual
reinforcing bars or bundies of bars or pre-tensioning strands

1. Fine Aggregates

Fine aggregates shall consist of natural and crushed sand,
stone screenings or other inert materials with similar
characteristics, or combinations thereof, having hard,
strong and durable particles. Fine aggregates from
different sources of supply shall not be mixed or stored in
the same pile nor used aiternately in the same class of
concrete without the written approval of the Engineer.
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It shall not contain more than three (3) mass percent of
material passing the 0.075 mm {No, 200 sieve) by washing
nor more than one (1) mass percent each of clay lumps or
shale. The use of beach sand will not be aliowed without
the written approval of the Engineer.

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

Fine aggregates shall be free from injurious amounts of
organic impurities. If subjected to the colorimetric test for
organic impurities and @ color darker than the standard is
produced, it shall be refected. However, when tested for
the effect of organic impuritias on strength of mortar by
AASHTC T 73, Standard Method of Test for Organic
impurities in Fine Aggregate on Strength of Mortar (ASTM
€87, Standard Test Method for Effect of Organic Impurities
in Fihe Aggregate on Strength of Mortar) the fine
aggregate may be used If the relative strength at 7 and 28
days is not iess than 95%.

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

Grading Requirements for Fine Aggregate

Sleve Designation {(mm) Mass Percent Pa

650 100_
4.75 95 - 100
2.36 ' -
1.18 . 45 - 80
0.60_ -
.30 : 53D
0.15 | 010

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

It shall contain no more than one {1} mass percent of
material passing the 0.075 mm comment sieve, not more
than 0.25 mass percent of clay fumps, nor more than 3.5
mass percent of soft fragments.
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if the coarse aggregate is subjected to five (&) cycles of the
sodium sulfate soundness test in accordance with AASHTO

- T 104, Soundness.of Aggregate by Use of Sodium Sulfate or
Magnestum Sulfate and ASTM €88, Standard Test Method
for Soundness of Aggregates by Use of Sodium Sulfate or
Magnesium Suifate, the weighted loss shall not exceed 12
mass percent, '

Coarse Aggregates shall have a mass percent, of wear not
exceeding 40 when tested by AASHTO T 896, Standard
Method of Test for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los
Angeles Machine {ASTM C131, Standard Test Method for
Resistance to Degradation of Small-Size Coarse Aggregate
by Abrasion and Impact in the Los Angeles Machine).

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

Gradiation shall conform to next table.

Grading Requirements for Coarse Aggregate

Sieve Mass Percent Passing B
Designation - : ! Class
(mm}  Classa ClassB ' ClassC | ClassP | .~
63.00 !
50.00 100 100 ¢ s
37250 95-100 [ - | 1 100
2500 - - 35-70 L 100 | 95-100
19.00 ~35-70 | - | 10 | - -~
12.50 . 0-30 '90-100: - | 25-6p
950 10 - 30 - 90-70 | 30-55 1 -
4.75 0--5 0-5 | 6-15* | 6-10* | 0~10*
Note; * mmmmtcm(enrmmmWM'(ﬁa‘MS{-} 2 mass percent
of the design cement cantent.
3. Aggregate Tests

Samples of the fine and coarse aggregates to be used shall
be- selected by the Engineer for tests at least 30 days
before the actual concreting cperations shall begin. It shail
be the responsibillty of the Contractor to designate the
source or sources of aggregates to give the Engineer
sufficient time to obtain the necessary samples and submit
them for testing.

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

Page 30 of 151



.c’

Water

Water used in mixing, curing or other designated application shall be
reasonably clean and free of oil, salt, acid, atkali, grass or other substances
injurious to the finished product. Water which is drinkable may be used
without test, Where the source of water is-shaltow, the intake shall be so
snclosed as to exclude silt, mud, grass or other forelgn materials.

1f it contains guantities of substance that discolor it or make it smell or taste
unusual or objectionable, or cause susplcion, it shall not be used uniess
service records of concrete made with it {or other information) indicated
that it is not deleterious to the quality, shell be stbject to the acceptance
criteria as shown in Table 900.4 and Table 900.5 or as designated by the
Engineer.

_ Table 900.4 Acceptance Criteria far Water Supply

- ical P _ Limit
Compressive strength, min. % control at 90 t
; 7 days ~

Tume of Seting deviation from comli®h | from 1:00 earle to 1:30 ater \

“Note: *Comparisens shall be based on fived proportions for conorete or mortar mixtutes. the

control mixture stiti e made with 200% potalle o distifed water. The fest mixture shalt be
made with the miking vsater thal & Baing eveluated.

Table 900.5 Chemical Limitation for Water

Limits Test
Chemical Property (parts per mitlion, Method
. _ ppm}, max.
~A.Chloride as TV
1. Prestressed concrete 500 ASTM C114
" 2. Other reinforced concrete in moist |
environments o containing
aluminum embedments or 1000 | ASTM C114
dissimilar metals or with stay-in-
place
"B _Sulfate as 50 3000 ASTM C114
C. Mikalies as (Na:O + 0.658 K:0) 60 | ASTMCl14
D.Tota! Solids by mass ' 50000 ASTM C1603

d-

i ASHHCIIT - Stondard Test Methods for Chemical Andlysis of Hydraulk: Cement
ASTM C1603 - Stardard Test Method for Measurament of Solids 11 satee

Non-potable water will be tested in accordance with, and shall meet the
suggested requirements of ASTM €1602M, Standard Specification for
Mixing Water Used in the Production of Hydraulic Cement Concrete,

Metal Relnforcement

Reinforcing steel bars shall conform to the requirements of Subsection 902.2,

Material Requirements of ltem 902, Reinforcing Steel.

Admixtures

Air-entraining admixtures, if used, shall conform to ASTM C260M, Standard
Specification for Air - Entraining Admixtures for Concrete. Air-entraining admixiure
shall conform to the requirements of AASHTO M 154, Standard Method of Test for
Time of Setting of Hydraulic Cement Paste by Giflmore Needles. Chemical Admixtures,
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if used, shall conform to the requirements of ASTM CA94M, Standard Specification for
Chemical Admixtures for Concrete or AASHTO M 194, Standard Specification for
Chemical Admixtures for Concrete. Fly. Ash, if specified or permitted as @ mineral
admixture and not exceeding 20% partial replacement of Portland Cement in concrete
mix shall conform to the requirements of ASTM €618, Standard Specification for Coal
Fly Ash and Raw or Caicined Natural Pozzolan for- Use in Concrete. Chemical
Admixture/s maybe added to the concrete mix to produce some desired
modiflcations to the properties of concrete if necessary, but not as partial
replacement of cement. if specified, monofilament polypropylene synthetic fibrin
fibers, which are used as admixture to prevent thé formation of
temperature/shrinkage cracks and increase impact resistance of concrete slabs shall
ke applied in the dosage rate recommendad by its manufacturer.

Storage of Cement and Aggregates

All cement shall be stored immediately upon delivery at the site in a weatherproof
bullding which will protect the cement from dampness. The floor shall be raised from
the ground. The buildings shall be placed in locations approved by the Engineer,
Provisions for storage shall be ample, and the shipments of cement as received shall
be separately stored in such a manner as to allow the earliest deliveries to be used
first and to provide easy access for identification and inspection of each shipment.
Storage buildings shall have capacity for storage of a sufficient quantity of cement to
allow sampiing at least 12 days before the cement is to be used. For a storage period

-of less than 60 days, stack the bags no higher than 14 layers, and for Ionger periods,

ne higher than seven (7) layers. As an additional precaution the cldest cement shali
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 handling and storing of concrete aggregates

shall be such as to prevent segregation. or the inclusion of foreign materials. The

Engineer may require that aggregates be stored on separate platforms at satisfactory
locations. in order to secure greater uniformity of concrete mix, the Engineer may
require that the coarse aggregate be separated into two (2} or more sizes, Different
sizes of aggregate shall be stored in separate bins or in separate stockpiles sufficiently
removed from each other to prevent the material at the edges of the piles from
hecoming intermixed.

Curing Materials

Curing materials shall conform to the following requirements as specified:

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

2. Liquid membrane forming compounds - ASTM €309, Standard Specification for
Liquid Membrane-Forming Compounds for Curing Concrete

3. Sheeting {film) materials - AASHTO M 171, Standard Specification for Sheet

Materials for Curing Concrete
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Expanslon Joint Materlals
Expansion joint materiais shali be:

1, Preformed Sponge Rubber and Cork, conforming to AASHTO M 133, Standard
Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction {ASTM D1752, Standard specification for
preformed Sponge Rubber Cork and Recycled 151 PVC Expansion Joint Fillers for
Concrete Paving and Structural Construction]

2. Hot-Poured Elastic Type, conforming to ASTM D6690, Standard Specification for
joint and Crack Sealants, Hot-Applied, for Concrete and Asphalt Pavement.

3. Preformed Fillers, conforming to AASHTD M 213, Standard Specification for
Preformed Expansion Joint Fillers for Concrete paving and Structural Construction
(Non-extruding and Resilient Bituminous Types), ASTM DS94M, Standard
specification for preformed Expansion Joint Fllier for Concrete {(Bituminaus Type)

C. Construction Requirements
The notation used in these regufations is defined as follows:
fc' = compressive strength of concrete

a.

Concrete Quality

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

Concrete that will be exposed to sulfate containing or other chemically aggressive
solutions- shali be proportioned In accordance with “Recommended Practice for
Selecting Proportions for Concrete {AC) 613)" and Recommended Practice for
Selecting Proportions for Structural Lightweight Concrete {ACI 613A})."

Methods of Determining the Proportions of Concrete
The determination of the propartions of cement, aggregate, and water to attain the
required strengths shall be made by one of the following methods:

Method 1. Without pretiminary test

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

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

\Water-cement ratios for strengths greater than that shown in Table 900.6 may be
used provided that the refatio nship between strength and water-cement ratio for the
materials to be used has been previously astablished by reliable 152 test data and the
resulting concrete satisfies the requirements. of concrete guality. Where previous

Page 33 of 151



c’

data are not available. Concrete trial mixtures having proportions and consistency
suftable for the work shall be made using at least three (3} different water cement
ratios (or cement content in the case of lightweight aggregates) which wili produce a
range of strengths encompassing those required for the work. For each water-cement
ratio {or cement content) at least three (3) specimens for each age to be tested shall
be made, cured and tested for strength in accordance with ASTM C39M, Standard

Test Method for Compressive Strength of Cylindrical Concrete Specimen and ASTM

€192, Standard Practice for Making & Curing Concrete Test Specimens I the
Laberatory. The strength test shall be made at 7, 14 and 28 days at which the coricrete
is to receive ibad, as indicated on the Plans. A graph shall be established showing the
relationship between water-cement ratio (or cement content) and compressive
strength. The maximum permissible water-cement ratia for the concrete to be used
in the structure shall be that shown by the curve to produce an average strength to
satisfy the requirements of the strength test of concrete. Where different materials
are to be used for different portions of the work, each combination shall be evaluated
separately,

Table 500.6 Maximum Permissible Water-Cement Ratios
, Concrete {Methad No. 1) _
| Maximum Permissibla water-cement ratio

. Seedfled T tained Air-entrained concrete
| compressive | concrete
| strength at : e

_ i Htersper ©  Absolute . Liters per | Absolute
WA UPS . sougbag | rafioby  40hgbag | roiin
i of cement weight nfmem:; wniilg_t_

|
.%

a4 B | oew BE | o5
20,70 BY 05% | 1866 | oaes
403 | 044 - 0510 . 1599 g3
27.58 1727 | pas3 14.22 0.354

Concrete Proportions and Consistency

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

Sarpling and Testing of Structural Concrete

As work progresses, at least one (1) sample consisting of three (3) concrete cylinder
test specimens, 150 mm x 300 mm, shall be taken from each 75 m3 of each class of
concrete or fraction thereof placed each day. Samples from which compression test
specimens are molded shall be secured in accordance with ASTM C172M, Standard
Practice for Sampling Freshly Mixed Co necrete. Specimens made to check the
adequacy of the proportions for strength of concrete or as a basis for acceptance of
concrete shall be made and laboratory-cured in accordance with ASTM C31M,
Standard Practice for Making and Curing Concrete Test Specitmen in the Fleld.
Additional test specimens cured entiraly under field conditions may be required by
the Engineer 1o check the adequacy of curing and protection.of the congcrete. Strength
tests shali be made in accordance with ASTM €39M, Standard Test Method for
Compressive Strength of Cylindrical Concrete Specimen. Compliance with the
requirements of this Subsection shall be determined in accordance with the following
standard methods of AASHTO:;
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“Sampling  of  fresh 1 AASHTO R 60, Standard Practice for
. gonerete Sampling Freshly Mixed Concrete _

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

metric) of concrete Content (Gravinetric) of Concrete
Sump of Portland @ AASHTO T 119M, Standard Method of Test
nt Concrete for Stump of Hydraulic Cement Congcrete

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

Making and curing of : AASHTO T 23, Standard Method of Test for
. concrete compressive Making and Curing Concrete Test
~ specimen in the field Specimens in the Field (ASTM C31, Standard

Practice for Making and Curing Concrete
C . Test Specimens in the Field)

Compressive strength ‘of : AASHTO T 22, Stantard Method of Test for
molded concrete Compressive Strength  of  Cylindrical
Cylindérs Concrete Specimens (ASTM C39M, Standard
Test Method for Compressive Strength of

Cyiindrical Congrete Spedimens)

e. Proportioning and Strength of Structural Concrete
The concrete materials shall be proportioned in accordance with the requirements
for each tlass of concrete as specified in Table 900.7, using the absolute volume
method as outlined in the American Concrete Institute (ACIH) Standard 211.1,
Recommended Practice for Selecting Proportions for Normal and Heavyweight
Concrete, Gther methods of preportioning may be employed in the mix design with
prior approval of the Engineer, A change in the source of materials during the progress
of work shall necessitate a new mix design. 154 The strength requirements for each
class of concrete shall be as specified in Tabie 800.7.
Table 900.7 Composition and Strength of Concrete for Use in

Structures )
; ’ . . Minimunt
;. : Designated ——
 Minimum| Maximum Consistency| Size of mm of
i Coment| Water/ Rangein | Coarse 150 o X
| . Copbtent| Cement  Slump | Aggregate q
Class of; Por m? Ratio © 300 mm
Concnbei 1 _ Concrete
: 40kgf | : Square '_-Sp%'m at
| (bag**)} {kg/kg) . (mm) | Opening o9 0 .
; : Std. mm ol
. 384 - U e 37.50 - :
A (9.1 bags) 053 - S50-100 475 20:.7
320 ) 50.00 -
380 _ - 12.50 - . _
C (9.5 bags) 0.55 _ 50 — 100 a75 . 0.7
S o4 | i 19.00 -
P i(1bagg| 049  100max 475 37.7
380 . 25.00 —
Seal (9.5 bags) 0.58 100 - 200 . 4.75 20.7.
Fota: v e measurcd Cement Goment shal be withisy pius o minus 2 maas percent of the
dacign cement conlant.
=~ Based an 40 ky/bag

f. Consistency
Concrete shall have a consisteney such that it will be workable 'n the required position
and will flow around the reinforcing stee! but individual particles of the coarse
aggregates, when isolated, shall show a coating of mortar containing its proportionate
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amount of sand. The consistency of conerete shall be gauged by the abillty of the
equipment to propetly place it and not by the difficulty in mixing and transporting

concrete mix. The quantity of mixing water, which shall be determined by the

Engineer and shail not be varied without his consent, Concrete as dry as it is practical
to place with the equipment specified shall be used.

Strength Test of Concrete

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

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

1, Portland Cement

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

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

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

Stockpiling of aggregates shall be in accordance with Subsection 900.2.6, Storage of
Cement and Aggregate. All aggregates whether produced ot handled by hydraulic
methods or washed, shal! be stockpiled or binned for 156 draining for at least 12 hours
prior to batching. Shipment requiring more than 12 hours will be sccepted as
adequate binning only if the car bodies permit free dralnage. If the aggregates contain
high or non-uniform moisture content, storage or stockpile period In excess of 12
hours may be required by the Engineer.

Batching shail be conducted as to resuit ina two (2) mass percent maximum telerance
for the required materials.

4. Bins and Scales

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

Scales shall be accurate to 0.5% throughout the range used,

5. Batching

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

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

6. Admixtures

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

The use of Calcium Chlotide (CaCI2} as an admixture will not be permitted.

Mixing and Delivery

Concrete may be mixed at the construction site, at central point or by a comhination
of central point and truck mixing orby a combination of central point mixing and truck
agitating, Mbdng and delivery of concrete shall be in accordance with the appropriate
requirements of AASHTO M 157, standard Specification for Ready-Mixed Concrete
except as modified in the following pa ragraphs of this Subsection, for Truck miding o
a combination of central point and truck mixing or truck apitating. Belivery of concrete
shall be reguiated so that placing is at a continuous rate unless detayed by the placing
157 operations. The intervals between daliveries of batches shal! not be so great as
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to allow the concrete in place to harden partially, and in no case, shall such an interval
exceed 30 min, '

Vd!umetric measurement shall be used only if by weight batching plant is located
more than 1 h travel from the project site.

Concrete mixing, by chute is allowed provided that a weighing scales for detérmining
the batch welght will be usad,

Far batch mixing at the construction site or at a central point, a batch mixer of an
approved type shall be used. Mixer having a rated capacity of less than a one-bag
batch shall not be used. The volume of concrete mixed per batch shall not exceed the
mixer’s nomina! capacity as shown an the manufacturer’s standard rating piate onthe
mixer except that an overload up to 10% above the mixer’s nominal ¢capacity may be
permitted, provided concrete test data for strength, segregation, and uniform
cansistency are satisfactory and provided no spitlage of concrete takes place. The
batch shall be so charge into the drum that a portion of the water shall enter In
advance of the cement and aggregates. The fiow of water shall be uniform and all
water shall be in the drum by the end of the first 15 s of the mixing period. Mixing
time shall be measured from the time 3l materials, except water, are in the drum.
Mixing time shail not be less than 60 s for mixers having a capacity of 1.5 m3 or less.
For mixers having a capacity greater than 1.5 m3 , the mixing time shall not be less
than 90 s. if timing starts, the instant skip reaches its maximum raised position, 4 s
shall be added to the specified mixing time. Mixing time ends when the discharge
chute opens.

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

The timing device on stationary mixers shall be equipped with a bell or other suitable
warning device adjusted to give z clearly audible signai each time the lack is released.
in case of faliure of the timing device, the Contractor will be permitted to continue
operations while it is being repalred, provided he furnishes an approved timeplece
equipped with minute and second hands. If the timing device is not placed in good
working order within 24 h, further use of the mixer will be prohibited untii repairs are
made,

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

Mixing Concrete:

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

1. Mixing Concrete at Site

Concrete mixers may be of the. revelving drum or the revolving blade type and the
mixing drum or blades shall be operated uniformly at the mixing speed recommended
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by the manufacturer. The pick-up and thiow-cver biades of mixers shall be restored
ot replaced when any part or section is worn 20 mm or more below the original height
of the manufacturet’s design. Mixers and agitators which have an accumulation of
fard concrete or mortar shall not be used.

When bulk cement is used and volume of the batch 15 0.5 m3 or more, the scale and
weigh hopper for Portland cement shall be separated and distinct from the aggregate
hopper or hoppers. The discharge mechanism of the bulk cement weigh hopper shall
be interlocked against opening before the full amount of cement is in the hopper. The
discharging mechanism shall also be interlocked against opening when the amountof
cement in the hopper is underweight by more than ore (1)} mass percent or
overweight by more than three (3) mass percent of the amount specified.

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

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

Cement shall be batched and charged into the mixer s0 that it will not resuit in loss of
cement due to the effect of wind, or in accumutation of cement on surface of
conveyors or hoppers, or in other canditions which reduce or vary the required
quantity of cement in the concrete mixture.

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

All concrete shall be mixad for a period of net fess than 90 s after all materials,
including water, are in the mixer. During the period of mixing, the mixer shall operate
at the speed for which it hias been dasigned.

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

The first batch of concrete materials placed in the mixer shali contain a sufficient
excess of cement, sand, and watet to coat inside of the drum without reducing the
required mortar content of the mix. When mixing is‘to cease for a period of 1 hour ar
mare, the mixer shall be thoroughly cleaned. '

2. Mixing Concrete at Central Plant
Mixing at central plant shall conform to the requirements for mixing concrete at site.

3. Mixing Concrete in Truck

Truck mixers, unless otherwise authorized by the Engineer, shall be of the revolving
drum type, water-tight, and so constructed that the concrete can be mixed to insure
a uniforr distribution of materials throughout the mass, All solid materials for the
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concrete shall be accurately measured and charged into the drum atthe propartioning
plant. Except as subsequently provided, the truck mixer shail be equipped with a
device by which the quantity of water added can be readify verified. The mixing water
may be 2dded directly to the batch, In which case a tank is not required. Truck mixers
may be required to be provided with a means of which the mixing time can be readily
verified by the Engineer,

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

Mixing shall begin within 30 min after the cement has been added either to the water
or aggregate, but when cement s charged into 3 mixer drum containing water or
surface wet aggregate and when the temperature Is above 32 oC, this limit shall be
reduced to 15 min. The limitation In time between the introduction of the cement to
the aggregate and the beginning of the mixing may be waived when, in the judgement
of the Englneer, the aggregate is sufficiently free from moisture, so that there will be
no harmful effects on the cement.

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

4. Transporting and Delivery of Mixed Concrete

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

Truck agitators shall be loaded not to exceed the manufactures’s guaranteed ca pacity.
They shall maintain the mixed concrete in a thoraughly mixed and uniform mass
during hauling. 160 No additional mixing water shafl be incorporated into the concrete
during hauling or after arrival at the delivery point.

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

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

The maximum temperature of concrete produced with heated aggregates, heated
water, or both, shall at no time during its production or transportation exceed 32°C.
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The Contractor shall have sufficient plant capacity and transportation apparatus to
jasure continucus delivery at the rate reguired. The rate of delivery of concrete during
concreting operations shall be such as to provide for the proper handling, placing-and
finishing of the concrete, Theé rate shall be such that the interval between batches shall
not exceed 20 min. The mathods of delivering and handling the concrete shall be such
as that will facilitate placing of the minimum handling.

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

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

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

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

Concrete shall be placed 50 as to avoid segregation of the materials and the
displacement of the reinforcement. The use of long troughs, chutes, and pipes for
conveying concrete ta the forms shall be permitted only on written autherization of
the Engineer. The Engineer shall reject the use of the equipment for concrete
transportation that will allow segregation, loss of fine 161 materials, ar in any other
way will have a deteriorating effect on the concrete quality.

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

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

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

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

Page 41 of 151



1. Placing Concrete by Pneumatic Means

The equipment shall be so arranged that vibration will not damage freshly
piaced conerete. The capacity of equipment shall be 0.30to 1.00 m3 . Where
concrete is conveyed and placed by pneumatic means, the equipment shal
be suitable in kind and adequate in capacity for the work. The machine shalf
be located as close as practicable to the work. The discharge lines shall be
horizontal or inclined upwards from the machine. The discharge end of the
fine shall not be more than 3 m from the point of deposit. At the conclusion
of placing the concrete, the entire equipment shall be thoroughly cleaned.

2. Placing of Concrete by Pumpling

The equipment shail be so arranged that vibration will net damage freshly.
placed concrete. The discharge capacity of the equipment shall be 1.5 ta 10.0
m3/h. The minimum pressure capacity of the equipment shalt be 0,60 MPa.

Where concrete is conveyed and placed by mechanicaily applied pressure the
equipment shail be suitable in kind and adequate In capacity for the work.
The operation of the pump shatl be such that a continuous stream of concrete
without air pockets is produced. When pumping Is completed, the concrete
remaining in the pipeline, if it is to be used, shall be ejected in such a2 manner
that there will be no contamination of the concrete or separation of the
ingredients. After this operation, the entire equipment shall be thoroughiy
cleaned,

3. Placing Concrete In Water

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

A tremle shall consist of a tube having a diameter of not less than 250 mm
constructed in sections having flanged couplings fitted with gaskets with a
hopper at the top. The tremie shail be supported so as to permit free
movement of the discharge and over the entire top surface of the work and
50 as Lo permit rapid lowering when necessary to retard or stop the flow of
concrete. The discharge end shall be closed at the start of work so as to
prevent water entering the tube and shall be completely submerged in
concrete at all times. The tremie tube shall be kept full to the bottom of the
hopper. When a batch is dumped into the hopper, the flow of concrete shall
be induced by lightly raising the discharge end, but always keeping it in the
placed concrete. The flow shall be continuous until the wark is completed,

When the concrete is placed with a bottom-dump bucket, the top of the
bucket shall be open. The bottom doors shall open freely downward and
outward when tripped. The buckets shall be completely filled and slawly
lowered to avoid backwash. It shali not be dumped until it rests on the surface
upon which the concrete is to be deposited and when discharged shall be
withdrawn stowly until well above the concrete.
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k. Consolidation of Concrete
The consatidation 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 carries entrapped air. The entrapped alr shall be removed to
prevent voids in concrete. poorly consolidated concrete wili be weak, porous and
poorly bonded to the reinforcement.

Poured cancrete shall be Immediately and thoroughly consolidated. The concrete in
walls, beams, columns and the like chall be placed in horizontal layers not mofe than
30 cm thick except as hereinafter provided. When less thana complete layer is placed
in one operation, it shall be terminated in a vertical bulkhead. Each layer shall he
placed and consclidated before the preceding layer has taken initial sef to prevent
injury to the green concrete and aveid surfaces of separation between the layers.
Each iayer shall be consolidated so as to avoid the formation of a construction joint
with a preceding layer.

The consolidation shall be done by mechanical vibration, The concrete shail he
vibrated internally uniess special authorization of other methods Is given or is
provided herein. The intensity of vibration shall be such as to visibly affect a mass of
concrete with 2 3 cm siump over a radius of at least 50 cm. A sufficient number of
vibrator shall be provided to propearly consolidate each batch Immediately after it is
placed in the forms. Vibratoys shal! be manipulated 50 163 as o thoroughly work the
concrete around the reinforcement and embedded fixtures and intc the corners and
angles of the forms and shall be applied at the point of placing and in the area of freely
placed concrete. The vibrators shall be inserted into and withdrawn from the congrete
stowly. The diameter of the steel tube calfed poker depends on the spacing ketween
the reinforcing bars in the form-work. in no case shall the vibrator be operated longer
than 15 sin any one location. The vibration shal! be of sufficient duration and intensity
+o consolidate the concrete thoroughly but shall not be continued so as o cause
segregation and at any one point to the extent that localized areas of grout are
formed. Application of vibrators shall be at points uniformly spaced, ang not farther
apart than twice the radius over which the vibration is visibly effective. vVibration shall
nat be applied directly or thru the reinforcement to sections or layers of concrete that
have hardened to the degree that the concrete ceases to be plastic under vibration.
1t shall not be used to make concrete flow in the forms aver distances so great as 10
cause segregation, and vibrators shall not he used to transport concrete In the forms
of troughs or chutes:

1. Concrete Surface Finishing: General
1. Float Finish
Surface shall be consolidated with power-driven floats or by hand fioating. Surfaces
shall be left uniform, smooth and granular texture.
Float finish shall be applied to the surfaces indicated, o surfaces to receive trowel
finish, and to fioor and clab surfaces to be covered with fluid-applied or sheet
waterproofing, huilt-up or. membrane roofing, or sand-bed terrazzo.

2. Trowel Finish

After applying float finish, trowel shall be applied first then concrete shail be
consolidated by hand or power —driven trowel. Continue troweling passes and
restraighten until surface is free of trowel marks and uniform in. texture and
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appearance. Grind smeoth any surface defects that would telegraph through applied
coating or floor coverings.
3. Concrete Rubbed Finish
After removal of forms, the rubbing of concrete shall be started as scon as its
condition will permit. Allow the concrete to cure before the final rubbing with a fine
carborundum stone and water. The concrete shall be kept damp while rubbing. This

rubbing shall be continued untl] the entire surface Is of smooth texture and uniform
color.

After the final rubibing is completed and the surface has dried, it should he rubbed
with burlap to remove Ioose powder and shall be feft free from all unsound patches,
paste, powder and objectionable marks. Surface coating of cementitious materia)
which adds thickness to the ariginal surface is not acceptabia,

. Curing Concrete

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

. Water Method
The concrete shali be kept cantinuously wet by the application of water for a
minimum period of 7 days after the concrete has been placad.

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

ll. Curing Compound.
Surfaces exposed 1o the air may be cured by the application of an Impervious
membrane if approved by the Engineer.

The membrane forming compound used shall be practically colorless liquid.
The use of any membrane-forming compound that will alter the natural color
of the concrete or impart a shippery surface to any wearing surface shal) be
prohibited. The compound shall be applied with a pressure spray in such a
Mmanneras to cover the entire concrete surface with a uniform film and shall
be of such character that it will harden within 30 min after application. The
amount of compound applied shall be ample to seal the surface of the
concrete thoroughly. Power-operated spraying equipment shall be equipped
with an operational pressure Bauge and means of cantrolling the pressure,

The curing compound shall he applied to the concrete following the surface
finishing operation immediately after the moisture shean begins to disappear
from the surface, but before any drying shrinkage or traze cracks begin to
appear. in the event of any delay; in the application of the curing compound,
which results in any drying or cracking of the surface, application of water with
an atomizing nozzle as specified under “Water Method”, shall be started
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iii.

immediately and shall be continued until the application of the compound is
resumed or started, however, the compound shall not be applied over any
resulting free-standing water. Should the film of compound be damaged from
any cause before the expiration of 7 days after the concrete is placed in the
case of structures, the damaged portion shall be repaired immediately with
additional compound.

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

The curing compound shail be packaged In clean barrels or steel containets or
shall be supplied from a suitable storage tank located on the site, Storage tank
shall have a permanent system designed to completely redisperse any settled
material without introducing air or any other foreign substance. Contalners
shail be well-sealed with ring seals and fug type erimp lids. The finings of the
containers shall be of a character that will resist the solvent of the curing
compound. Each container shall be labaled with a manufacturer's name,
specification numier, batch number, capacity and date of manufacture, and
shall have label warning concerning flammability. The {abei shall also warn
that the curing compound shall be well-stirred before use. When the curing
compound is shipped in tanks of tank trunks, a shipping inveice and Material
Safety Data Sheet (MSDS) shall accompany aach joad. The invoice and M5DS
shall contaln the same informatlon as that required hergin for container
labels.

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

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

Waterproof paper and plastic sheeting shall conform to the specification of
AASHTO M 171, Standard Specification for Sheet Materlals for Curing
Concrete.

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

Al joints in the sheets shali be securely fastened together in such a manner as

to provide a waterproof joint. The joint seams shall have a minimum fap of
100 mm.
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The sheets shail be securely welghed down by placing a bank of earth
materials on the edges of the sheets or by other means satisfactory to the
Engineer. o : :

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

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

Farms-in-Place Method

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

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

fa) After placement of the concrete, members shall be held for a minimum 4
h pre-steaming period.

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

() Enclosures for steam curing shalt allow free circulation of steam about the

member and shall be constructed to contain the live steam with g
minimur molsture foss. The use of tarpaulins or similar flexible covers will
be permitted, provided they are kept in good condition and secured in
such @ manner to prevent the loss of steam and moisture,

{d) Steam at jets shail be low pressure and In a saturated condition. Steam
jets shali not impinge directly on the concrete, test cylinders, or forms.
During application of the steam, the temperature rise within the
enclosure shall not exceed 20°C per hour. The curing temperature
throughout the enclosure shall not exceed 55C and shall be maintained
at a constant |evel for a sufficient time necessary to devalop the required
compressive strength. Control cylinders shall be covered 1o prevent
moisture |ess and shall be placed in a location where femperature of the
enclosure will be the same as that of the coherate,

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

El

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

2. The appilcation for curing method shall be one or more of the followlng:
i. Cuting Cast-in-511u Concrete
All newly placed conerete for cast-in-situ structures, shall either be cured by
the water method, the forms-in-place method, or as permitted herein, by the
167 curing compound method, all in accordance with the requirements of
Subsaction 800.3.13, Curing Concrete.

The curing compound method may be used on concrete surfaces which are
to be buried under ground and surfaces where only Ordinary Surface Finish is
to be applied and on which a uniferm color is not required, and which will not
be visible from public view.

When deemed necessary by the Engineer during pericds of hot weather,
water shall be applied to concrete surface being cured by the curing
compound method or by the forms-in-place method until the Engineer
determine that a cooling effect is ho longer required.

n. Acceptance of Corncrete
The strength of concrete shall be deemed acceptable if the average of three {3)
consecutive strength test results is equal to or exceed the specified strength and no
individual test result falls below the specified strength by more than 15%.

Concrete desmed to be not acceptable using the sbove criteria may be rejected
unless the Contractor can provide evidence, by means of core tests, that the quality
of concrete represented by the failed test result is acceptable in place. Three (3) cores
shall be obtained from the affected area and cured and tested in accordance with
AASHTO T 24, Standard Method of Test for Dbtaining and Testing Drilled Cores and
Sawed Beams of Concrete (ASTM C42, Standard Test Method for Obtaining and
Testing Drilled Cores and Sawed Beams of Concrete. Concrete inthe area represented
by the cores will be deemed acceptable 1f the average of cores Is equal to or at least
25% and no sample core is jess than 75% of the specified strength otherwise Tt shall
be rejected

Method of Measurement

The guantity of concrete to be paid shall be the number of cubic meters placed and accepted
in the completed structure. No deductian will be made for the 168 votume occupied by the
pipe Tess than 101 mm outside diameter nor for reinforeing steel, anchers, weephole(s}) or
expansion materials.

Basis of Payment

The accepted quantities, measured as prescribed In Section 900.4, Method of Measurement
shall be paid for at the Contract Unit Price for each of pay item listed below thatis jnciuded in
the Bill of Quantities of structurai concrete and/or reinforced concrete completed in place will
be paid for at the contract unit price for cubic meter as indicated on the Bid Schedule.
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Payrment shall be made under:

Pay Item | . Unit of
Number @ Description Measurement
I Structural Concrete, Class A, 3000 psi, 7 . ! e
%00 (1)a * G Ll Cone Cubic Heter
900 (1) : Structural Concrete, Class A, 3000 ps, 14 | ¢ -
' Structural Concrete, Class A, 3000 psi, 28 ] .
800 (1 " days Cubic Meter
900 (1) E ga“;sdurai Conc:gte, Class A, 4000 psi, 28 | Cublc Meter
e Structural Concrete, Class A, 5000 psi, 28 |
900 (e . e ; : Cubic Meter
900 (1 - S ctural Concrete, Class A, 6000 sk 28 | (i wter
“W(Wﬁmmﬁtm;cﬁgs_ A7 days Cub?t‘ﬁétér‘"‘*
900 (1)~ Structural Concrate, Class A, 14 days Cubic Meter
900 (1) Structural Concrete, Class A, 28 days Cubic Meter
900 (2)a ' Structural Concrete, Class B, 7 days Cubic Meter
900 ()b Structural Concrete, Class B, 14 days Cubic Meter
300 (2)c | Structural Concrete, Class B, 28 days '_ Cubic Meter
%0 (3)a * Structural Concrete, Class C, 7 days Cubic Meter
900 (3)b  Structural Concrete, Class C, 14 days Cubic Meter
900 (3)c | Structural Concrete, Class C, 28 days Cublc Meter
900(4)a__ Structural Concrete, Class P, 7 days Cubic Meter
900 (4)b | Structural Concrete, Class P, 14 days Cubic: Meter
, , —
| Pay Item | Descri Unit of
. Number j ption Measurement
| 900 (4)c | Structural Concrete, Class P, 28 days Cubic Meter
! 900(5) ! Seal Concrete | | Cubic Meter
900 (6) | Reinforced Concrete Cubic Meter
X. REINFORCING STEEL

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

B. Material Requirements
Reinforcing steel shall conformi to the requirements of the following Specifications:
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! Tabje $02.1 Reinforcing Steel Bars irements
| Typeof l
Raiinforeing - Specification

Steed ¢
Deformed . _RASHTO M 31M, Standard Specification for Deformed and
Billet Steet  Plain  Carbon and Low-Alloy  Steef Bars for Concrete
Bars . Reinforcement
for Concrete  ASTM A615M, Standard Spedfication for Deformed and Phain
Reinforcement i Carbon-Steel Bars for Concrgte Reinforcement

"PNS 49, Philipping National Standard, Steel Bars for Concrete
‘Reinforcement - Specification
Deformed TAASHTO M 336M, Standard Specification for Steel Wire and
steel Wire for ‘Welded Wire, Piain and Deformed, for Concrete
Concrete ‘Reinforcement (ASTM 'AL06AM, Standard Specification for
Relnforcement : Carbon-Steel Wire and Welded Wire Reinforcement, Plain and
-Deformed, for Concrete)
Welded Steel ASTM AL064M Steel Wire and Welded Wire Reinforcement,
Wire Fabric ' Plain and Deformed, for Concrete
for Concrete
Cold-Drawn  AASHTO M 336M, Standard Specification for Steel Wire and
Steel Wire for - Welded  Wire, ‘Main  amd Deformed, for  Concrete
Concrete .Reinforcement _
Reinforcement [ASTM AL1064M, Standarg Specification for Carbon-Steel Wire
‘and Weided Wire Reinforcement, Plain and Deforined, for
. Concrete}
Fabricated ‘AASHTO M 54M, Standard Specification for Welded Deformed
Steel Bar oy :Steel Bar Mats for Concrete Rainforcement (ASTM A1B4M,
Rod Mats for fStandard Specification for Welded Deformed Steei Bar Mats
Concrete. for Concrete Reinforcement)
Reinforcement .
Welded AESHTO M 336M, Standard Specification for Steel Wire and
Deformed virelded Wire, Plain and Deformed, for Concrete
Steel Wire Reinforcement (ASTHM 1064M, Standard Specification for

T Typeof _
! Reinforcing Spedification
- Steel '

Fabric  of {Carbon-Steel Wire and Welded Wire Reinfarcement, Plain
: Concrete and Deformed, for Concrete)

1Reinforcement| _
“Plastic Coated |AASHTO M 254M, Standard Specification for Corrosion-
‘Dowel Bars | Resistant Coated Dowel Bars Type A

.Low Allay ASTM A706M, Standard Specification for Deformed and Plain
i Steel How-Alloy Steet Bars for Concrete Reinforcement

: Deformed '
;Bars for
;Conicrate

i Reinforcement
Deformed Rail |ASTM AGS6M, Standard Specification for Rall-5teel and Axle-
—Steeland  |Steel Deformed Bars for Concrete Reinforcement

Ptain Bars for

Concrete
Reinforcement

If reinforcing bars are-to be welded, these AST M specifications shall be supplemented by
regquirements assuring satisfactory weldability,

Dowel and tie bars shalt conform to the requirements of AASHTO M 31 (ASTM AG15)/PNS 49
except that rail steel shall not be used for tie bars that are to be bent and straightened during
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- construction. Tie bars shall be deformed bars. Dowel bars shall be plain round bars. They shall

be free from burring or cther deformation restricting slippage in the concrete, Before delivery

to the site of the work, a minimum of 1/2 the length of each dowel bar shafl be painted with
one coat of approved lead or tar palnt.

The sieeves for dowet bars shall be metal of an approved design to cover 50 rm, plus or minus
6.3 mm of the dowel, with a closed end, and with a suttable stop to hold the end of the sleeve
at least 25 mm from the end of the dowe! bar. Sleeves shail be of such design that they do not
collapse during construction,

Plastic coated dowel bar canforming to AASHTO M 254M may be used,

‘1. Wire Rope or Wire Cable

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

2. Prestressing Reinforcing Steel
Prestressing reinforcing steel shall conform to the requirements of the foilowing
Specifications;

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

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

High-tensile-strength alloy bars shall be cold stretched to a minimum of 895_7 MPy,
The resultant ghysical properties shall be as follows:

Tahle 902.2 Resuitant Physical Properties of High Tensile Strength

Alioy Bars
Physical Property Requiremant

- ; 1,000 MPa followed by
Minimum ultimate tensile strength | stress refievi
Minimum yield strength, measured by the 0.7% 895.7 MPa
extension under load method )
Minimum modulus of alasticity ' 25,000,000

| Minimum elongation in 20 bar diameters after 4%

rupture _ .
Ciameters tolerance 16.254 mm to G.762 mm

If shown on the Plans, Type 270 k strand shall be used, conforming to AASHTO M 203M. Where
strands are to be used for post-tensionlng, the same shall be colddrawn and either stress-
relleved in the case of uncoated strands, or hot-dip gelvanized in the case of galvanized
strands. High strength alloy stee! bar for post-tensioning shalt be proofstrassed to 90% of the
granted tensile strength, After proofstressing, the bars shall cenform to the following
minimum properties:
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Table 902.3 Minimum Requirements for High Strength Alloy Steel

_Bar for Post-Tensioning

__Property _ 1 Requirement
Tensile Strength, fs’ _ 1000 MPa
Yield Strength {_0.2' offset) - 0.90fs
Hongation at Rupture in 20 diameter 4%
Reduction of Area at Rupture 25%

3, Epoxy Coated Reinforcing Steel Bars

Epoxy coated reinforcing stee! bars shall be applied with protective epoxy coating by the
electrostatic spray method to strengthen the concrete and protect against corrosive
conditions that wilt be exposed to the aggressive elements.

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

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

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

Table 902.4 Kinds of Reinforcing Steal Bars are allowed to be

applied with epoxy coating
_ Reinforcing Steel Standard Designation
foE el I
Lol Sem ool SO | e
o Sl o el DUGTET | o ot 1 32

a. Surface Preparation

The surface of the steel reinforcing bars to be coated shail be cleaned by abrasive
blast cleaning to a near white metal. it is recommended that reinforcing steel bars
and blast media be checked for contamination by any foreign materials and off
impurities prier to use. Blast media found to be salt contaminated should be rejected.
Reinfarcing stee! bars and blast media found to be cantaminated shall be rejected or

washed cleaned prior to heating thru the use of methods sultable to remove the
contamination.

Manufacturers shall be permitted to use a chemical wash or blast-cleaned steel
reinforcing bar surface, or both, o enhance coating adhesion. This pretreatment shall
be applied after abrasive cleaning and before epoxy ceating, in accordance with the
written applicatlon instructions 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 shall be
applied to the cleaned and pretreated steel reinforcing bar surface as soon as possible
after surface treatments have been completed, and before visible oxidation of the
surface occurs as discernible to a person with normal 178 or corrected vision. In no
case shall application of the coating be delayed more than 3 hours after cleaning,

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

¢. Curing

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

d. Requirements for Epoxy-Coated Reinforcing Steel Bars
i.  Coating Thickness
For acceptance purpose, at least 90% of all recorded thickness
measurements of the coating after curing shall be 175 pm to 300 um,
Thicknass measurements below 125 um shall be considered cause for
rejection. The upper thickness limit does not apply 1o 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 (3) recorded
measurements shafi be obtained approximately evenly spacad along each
side of the test bar (a minimum of ten (10) recorded measurements per
bar).

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

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

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

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

ifi. Coating Flexibility

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

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

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

(¢) Therequirements forcoated reinforcing steel bars shall be met at the
manufacturer’s ptant prior to shipment.

Construction Requirameants

1. Order Lists

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

2. Protection of Material

a. Steel Reinforcement

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

. Ifrainy orexceptionally humid weather occurs or is anticipated, bars shall
be stored under cover immediately upon delivery to site. Epoxy bars shall’
be covered with polyethylene or other materials to prevent exposure to
direct sunlight.

fi. Epoxycoated steel stored at the site shall be placed ontimber sills suitably
spaced so that no steé! shall be laid upon or come in contact with the
ground and eievated sufficienily to prevent sags in the bundles and from
workers walking on the steel.

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

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

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

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

3. Bending

All reinforcing bars requiring bending shall be cold-bent to the shapes shown cn the Plans.
Bars shal! be bent around a circular pin having the following diameters {D) in relation to the
nominal diameter of the bar {d) as shown In Table $02.5,

Table 902.5 Pin Diameter for Bending Bats

| Nominal Diameter (d), mm Pin diameter (D)
— - &
25 to 28 8d
32 a_nd greater o 10d

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

4. Placing and Fastening

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

Distance from the forms shall be maintained by means of stays, hlacks, ties, hangers, ar other
approved supports, so that it does not vary from the position indicated on the Plans by more
than 5 mm. Blocks for holding reinforcement from contact with the forms shail be precast
mortar blocks of approved shapes and dimensions. Layers of bars shall be separated by
precast mortar blocks or by other equatly suitable devices. The use of pebbles, pieces of
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broken stone or brick, metal pipe and wooden blocks shall not be permitted. Unless ctherwise
shown on the Plans or as required by the Engineer, the minimurn distance between bars shall
be 40 mm. Reinforcement in any member shall be placed and then Inspected and approved
by the Enginheer before the placing of concrete begins. Concrete reinforcement placed in
violation of this provision shall be rejected and removal shall be required unless otherwise
structural integrity of the structure was proved adeguate by the Contractor in writing and
anproved by the Engineer. If fabric reinforeement is shipped in rolls, it shall be stralghtened
before being placed. Bundled bars shall be tied together at not more than 1.80 m intervals.

5. Splicing

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

Bars shall be lapped in accordance to Table 902.6

_Table 902.6 Bavs Minimum Lap Distance

e <.  Grade280 . Graded420  Butnotless
 Sphice Type . (40) _(e0) . tham
~__Tension 24bardia. 36 bardia. _300mm
[Compression | 20bardia. | 24bardia. | _300mm

in.lapped splices, the bars shall be placed in contact and wired together. Lapped splices will
hot be permitted at locations where the concrete section [s insufficient to provide minimum
clear distance of 1 1/3 the maximum size of coarse aggregate between the splice and the
nearest adjacent bar, Welding of relnforcing steel shall be done only if detailed on the Plans.
Spiral reinforcement shall be spliced by lapping at least 1 %4 turns or by buit welding unless
otherwise shown on the Plans. Splicing shall conform to the following requirements uniess
otherwise shown on the Plans.

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

b For contact lap splices, minimum clear spacing between the contact lap splice and
adjacent splices of bars shali be in accordance with the requirements helow.

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

¢. For non-contact splices in flexural members, the transverse center-tocenter spacing
of spliced bars shall not exceed the lesser of one-fifth the required lap splice length
and 150 mm,

d. Lap splices of bundled bars shall be in accordance with the requirements helow.
i. Lap splices of bars in the bundle shal be based an the lap splice length
required far the individual bars within the bundle.

it. Individuai bar splices within a bundle shall not overiap.
ift, Entire bundles shall not be fap spliced.
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D.

6. Lapping of Bar Mat

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

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

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

After completion of welding on epoxy-coated bars, the damaged areas shali be repaired using
patch materials conforming to ASTM A47M, Standard Specification for Ferritic Malleable Iron
Castings.

Method of Measurement
The quantlty of reinforcing stee! to be paid for will be the final quantity placed and accepted

in the completed structure as shown on the Plans.

E. Basis of Payment
The accepted guantity, measured as prescribed in Section 502.4, Method of Measurement
shall be paid for at the Contract Unit Price for reinforcing steel which price and payment shall
be full compensation for furnishing and placing all materials, including alf labor, equipment,
tools and incidentals necessary to complete the work prescribed in this [tem.
Payment shall be made under:
Pay Item | . Unit of
| Number | Bescription Measurement |
| 902 (1)l ! Relnforcing Steet (Deformed) Grade 40 | Kilogram
902 (1) a2 | Reinforcing Steel (Deformed) Grade 60 Kilogram
| 902(1) b  Reinforcing Steel (Plain/Round) Kilogram
w2 @yar | oo Rertorany St -
. 902(2)a2 | fﬂ%ﬁﬁﬁf&m“g Steel Kilogram
any Epoxy-Coated Reinforcing Stee! .
02()b | o /Ratnd) Kilogram
Xi. FORMS AND FALSEWORKS
A. Description

This ftem covers the furnishing, fabrication, installation, erection, and removal of forms and
falseworks for cast-in-place concrete,
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8. Material Requirements
Farms shall be canstructed with metal or timber. For timber forms, It is important that the
moisture content of the timber that will be used to make the formwork In between 15% to-
20%. Low moisture content means the timber is very dry thus it can absorb moisture from the
wet concrete resulting to swelling and bulging of timber and weak hardened concrete. Use of
tough resin as wood coating is the treatment used to overcome the moisture problem in
timber formworks though painting the wood with varnish is an alternative cheapertreatment.
Forms for surfaces which will be expased to view when' construction is completed shall be
prefabricated plywood panel forms, job-built plywood forms, or forms that are lined with
plywood or fiber board.

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

C. Construction Requirements
1. General
Forms shall be furnished, fabricated, installed, erected, and rémoved as specified
herein and shall be of a type, size, shape, quality and strength to produce hardened
concrete having the shape, lines and dirensions indicated onthe drawings. The forms
shal} be true to line and grade in accordance with the tolerances as specified for cast-
in-place concrete and shall be mortar tight and sufficiently rigid to resist deflection
during concrete placement. The surfaces of forms shall be smooth and free from
irregularities, dents, sags, and holes that would deface the finished surfaces;

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

The design and construction of the formworks and falseworks shall be the
responsibility of the Contractor and for approval of the Engineer. The Contractor shall
smploy competent professional engineering services to design forms to be approved
by the Engineer and supervise the erection of all formworks needed for the
completion of the project. All materials to be incorporated to the site shall be
inspected and approved by the Engineer.
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2. Fabrication and Erection
Formworks to be used shall conform to ACI 347 - Guide to Formwork for Cencrete.
Forms. shail be substantial and sufficiently tight to prevent leakage of mortar. Forms
shall be braced or tied to maintain the desired position, shape, and alignment during
and after concrete placement. Walers, studs, internal ties, and other form supports
shall be sized and spaced so that proper working stresses are not exceeded. Joints in
farms shall be boited tightiy and shall bear on solid construction. Farms shall be
constructed 5o they can be removed without hammering, wedging, ot prying against
the concrete. Form ties shall be approved by the Engineer and shall be of the snap
cone or she-bolt with cone type. The spacing of form ties shall be designed to
withstand concrete pressures without bulging, spreading, or lifting of the forms. The
forms shall produce finished surfaces that are free from off-sets, ridges, waves, and
CONcave or convex areas,

Forms to be reused shall be thoroughly cleaned and repaired. Split, frayed,
delaminated, or otherwise damaged forms shall not be used. Al form panels shall be
placed in a neat, symmetrical pattern with lavel and contintous horizontal joints. The
Contractor shall place special attention on mating forms to previously placed walls so
as to minimize steps or raugh transitions. Form panels shzl! be of the largest practical
size ta minimize joints and to improve rigidity which is to be designed by the
formworks engineer of the Coritracter. For engineered wood, avaitable panels sizes of
1.20 m x 2.70 m and 3.00 m x 2.40 m can be ordered, Beams and slabs supported by
concrete columns shall be formed in a way that the column forms can be removed
without disturbing the supports of the beams or slabs.

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

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

Forms for exposed surfaces and all steel forms shall be coated with non-staining form
release agent which shalt be applied just prior to placement of steel reinforcement.
After coating with industrial lubricants such as form oil, any surplus form release
coating on the form. surface shall be removed. Wood forms for unexposed surfaces
may be thoroughly wetted with water in lieu of coating with industrial {ubricant
immediately before concrete placement, except in freezing weather form release
coating shall be used. Should misalignment of farms or screeds, excessive defiection
of forms, or displacement of reinforcement occur during concrete placement,
immediate corrective measure shall be taken to ensure acceptable lines and surface
1o reguired dimensions and cross sections. If any forms buige or show excessive
deflection, In the apinion of the Engineer, the concrete shalf be removed and the
forms shall be rebuilt and strengthened.
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a. Proper foundations on ground, such as mudsills, spread footings, or pile
footings should be provided. If soit under mudsills is or may becorne incapable
of supporting superimposed loads without apprectable settlement, it should
be stabilized or other means of support should be provided.

3. Safety

Forms must be strong and sound {made of good quallty and durable materials) In
order to carry the fuli load and side pressure from freshly placed concrete. To ensure
that forms are safe, correctly designed and strong enough for the expected load,
Octcupational Safety and Health Administration {OSHA) regulations under Section
1926.703 Safety and Health Regulations for Construction, American Concrete
Institute 347 {AC! 347) ~ Guide to Formwork recommendations under Section 3.1
Safety Precautions in Construction and Section 3.2 Construction Practices and
Workmanship, and Iocal code requirermnents for formwork should be followed.

4. Delivery, Storage, Maintenance and Handling

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

5. Forms, falseworks and centering shal! not be removed or disturbed until the concrete
has attainied sufficient strength to safely support alf dead and live loads, or until the
concrate has attained the minimum percentage of specified design strength Iisted in
the Table below. Shoring beneath beams or slabs shall be left in place and reinforced
a8 necessary to carry ahy construction equipment or materials placed thereon.

No Forms shall be removed without the approvat of the Engineer. In general and under

hormal conditions, the Engineer will approve removal of forms after the following
time has elapsec:
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Description of Structural | Period oftime .  Minimum % of

Walls, colimin and vertical ifo2 : 70%
siies of beams

Beam soffits (steet formwork 7 20%
props/shoring left under)

Soffits of slabs (steel formwork | 7 0%
pmpsjshoring left under)

Removat of steel formwork ' 7 70%
props/shoring to stabs: Soffits :

of slabs, for stabs spanning up
lo4.5m

Remaoval of steel formmwork 14 : 0%
props/shoring to slabs: Soffits :

of slabs, For slabs spanning
over 4.5 m '

| Removat of stee! formwork 14 80%
praops/shoting to beams and |

arches:

Centering under girders, beam

frames and arches spanning

4o to 60 m

‘Removal of steel formwork 21 80%
props/shoting to beams and
arches! .
Centering under girders, bearr
frames and arches spanning

overbm

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 ather heavily loaded shuttering shalt
be removed in the end.

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

Removal of Forms for Special Structures

in continuous structures, support should not be released in any span until the first
and sacond adioining spans on each side have reached the specified strength. For
prestressed concrete construction, pre-tensioning and posttensioning of strands,
cables or rods can be done with or without side forms of the member in place, Battom
forms and supporting shores or falsework should remain in place untl the member is
capable of supporting its dead load and anticipated construction loads, as well as any
formwork carried by the member. Side forms that remain in place during the transfer
of pre-stressing force should be designed to allow for vertical and horizontal
movements of the cast member during the prestressing operation. In all cases, the
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deflections of members due to pre-stressing force and the elastic deformation of
forms or falsewark shauld be considered in the design and removalof the forms. For
reasons of safety, when using post-tensioned, cast-in-piace elevated slabs, the
Contractor should be careful to ensure that supporting shores do not falt out due to
fifting of the slab during tensioning. For large structures where the dead load of the
member remains on the formwork during pre-stressing, displacement of the dead
Joad toward end supports should be considered in the design of the forms and
shoring, Including silis or other foundation support.

For concrete structures with direct or indirect contact with sea water, sea water of
brackish water shall nat come in direct contact with concrete prior to the age in days
indicated in the Table shown below.

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

Water Salinity (ppm dissolved Days to Elapse prior to Sait

- salts) {parts per million or mg/L Water Contact (days)
. of dissolved saits) I
0 to 10,000 Normal Curing
10,000 to 20,000 15
20,000 to 30,000 25
Over 30,000 _ 30

6. Quality Control and Inspection
Materials and components used for formworks shall be examined for damage or
excessive deterioration before use. Reuse of forms shafl be allowed only if 189 found
suitable after necessary repairs. in case of timber forms, the inspection shall not only
cover physical damages but also signs of attacks by decay, rot or insect attack or the
development of splits. Reuse of job-built forms shall be permitted only when
specifically approved by the Engineer.
The Engineer shall inspect the completed formwork, befare carrying out any work,
including fixing of reinforcing support.

D. Methed of Measurement
Forms installed for the cast-in-place concrete in accordance to shop drawings and design
caiculations shall be measured in sguare meters of when the contract stipulates that the
payment for formworks and falseworks will be on lump sum basis, the Pay item will include
ail materials and components used for furnishing, fabrication, instaliation, erection and
removal of forms. The quantity to be pald for shall be the square meiers of formwork used
and accepted by the Engineer or the lump sum bid price in the Contract.

E. Basis of Payment
The guantity measured as prescribed above shall e paid for at the Contract Unit Price or iump
sum price bid for the pay ttem listed below that is included in the Bil] of Quantities. This unit
price shall cover full compensation for all materials, labor, tools, equipment, and related
services necessary for the design, construction and removal of formwork and falsework.
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Properly supported members as required until the concrete is cured, set and hardenad {5 also
part of the Contract Unlt Price.
Payment shall be made under: - - -

— .
Pay Item | . tUnit of
Nomber Description . Measurement
L] T -
903 (1) * Formworks and Falseworks ‘: Lumgp Sum
903 (2) Formworks and Falseworks Square Meter
XIl. METAL STRUCTURES

A. Description

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

Specifications.

B. Material Requirements
a. Classes of Structural Steels

Built - Up Shapes

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

Built-up cross sections consisting of plates with a thickness exceeding 50 mm,
used as members subject to primary tensile forces due to tension or flexural
and spliced or cannected to other members using complete joint-penetration
groove welds that fuse through thickness of plate, shail conform to ASTM
A6M, Standard Specification for Genera! Requirements for Rolled Structural
Steel Bars, Plates, Shapes and Sheet Piling, Supplementary Requirement S5,
Charpy V-Notch Impact Test and ASTM A673M, Standard Specification for
Sampling Procedure for Impact Testing of Structural Steel.

Cold Formed Plate Shapes

Cold formed plate shapes are made from steel plates with thickness ranging
fram 6 mm to 20 mm formed by cold rolling or by press brake bending into
the desired shape. [t shall conform te ASTM A36M.

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

Rolied Stesl Plates

Rolled Steel shapes are structural steel sections produced by passing red hot
blooms (for Jarger sections) or billets ffor smalier sectlons) through rolls until
the desired shape is attained. Rolled steef shapes shall canform to the billet
specifications for PNS 49, Steel Bars for Concrete Reinforcement —
Specification, Grade 230.
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v. Metal Decks
Metal decks or panels shall conform to ltem 1033, Metal Decks.

b. Structural Steel Materials
i. General
For hot-rolled structural shapes, plates and bars, such tests shall be made in
accordance in ASTM AB6M; for sheets, such tests shell be made in accordance
with ASTM A568M, Standard Specification for Steel, Sheet, Carbon,
Structural, and High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolied, General
Requirements; for tubing and pipe, such tests shall be: made in accordance
with the requirements of the applicable ASTM standards fisted for those
product forms,

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

ji. Hotrolled Structural Shapes
Hot-rolled structural shapes shall conform to the following specifications or
as indicated in the Plans:

Designation Title
T ASTM A36M | Standard Specification for Carbon Structurat Steel |
| ASTMAS29M  Standard Specification for High-Strength  Carbon-
__ Manganese Steel of Structural Quality
{ ASTM AS72M - Stanward  Speification for High-Strength  Low-Alloy
{ - Columbium-vanadium Struckural Steel
ASTM AS88M  Standard Specification for High-Strength Low-Alloy
Structural Steel, up to S0ksi {345Mpa) Minimum Yield Point,
- with Atmospheric Corrosion Resistance
ASTM A709M  Standard Specification for Structurai Steel for Bridges
T ASTM A213M . Standard Specification for High-Strength Low-Alloy Steel
“Shapes of Structural Quality, Produced by Quenching and
- Self-Tempering Process (Q5T)
ASTM A992M_| Standard Specification for Structural Steel Shapes

ili. Structural Tubing

Structural tubing shall conform tothe following specifications or as indicated
jn the Plans:

Designation Title

AGTN AS00M | Standard Specification for Cold-Formed Welded and
seamless Carhon Steel Structural Tubing in Rounds and
‘Shapes

, Designation | Title _ _ _

T ASTM ASDIM  Standard Specificetion for Viot-Formed Welded and

- Seamiess Carbon Steel Structucal Tubing

t ASTM AGI8M Standard Specification for Hot-Formed Welded and

| seaml_essﬂigh-Strength Low-Alloy Structural Tubing _

ASTM AB47M | Standard Specification for Cold-Formed Welded and

Seamless High-Strength, Low-Alioy Structural Tubing with
Improved Atmospheric Corrosion Resistance
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iv. Steal Pipe
[t shali conform to the requirements of ASTM A53M, Standard Specification
for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless, -
Grade B,

V. Steel Plates
Steef piates shall conform to the following specifications.or as Indicated in the
Flans:
Desl gnation - Title
ASTM A36M  Standard Specification for Carbon Structural Steel
ASTM A242M  Standard  Specification for High-Strength Low-Affoy
_ Structural Steel
- ASTM A283M  Standard Specification for Low and Intermediate Tensite
Strength Carbon Stee! Plates _
ASTM A514M  Standard Specification for High-Yield Strength, Quenched
and Tempered Alloy Steef Plate, Suitable for Welding
ASTM AS29M  Standard Specification  for  High-Strength  Carbon-
Manganese Steel of Structural Quality N
j ASTM AS72M  Standard  Specification for  High-Strength Low-Alloy
; _Columbium-Vanadium Structural Steel
~ ASTMAS88M  Standard  Specification  for High-Strength  Low-Alloy
Structural Steel, up to SOksi (345Mpa) Minimum Yield Point,
__with Atmospheric Corrosion Resistance .

ASTM A709M _Standard Specification for Structural Steef for Bridges
ASTMAIO1IM | Standard Specification for Steel, Sheet -and Strip, Hot-
Rolied, Carbon, Structural, High-Strength Low-Alloy, High-
Strength Low-Alloy with Improved Formability, and Ultra-
High Strength _ .

vi. Steel Bars
Steel bars shall conform to the foliowing specifications or as indicated in the
Plans:

: Designation Title
ASTM A36M ' Standard Specification for Carben Structural Steel
ASTMAS29M Standard  Specification for  High-Strength Carbon-
. Manganese Steel of Structural Quality N
, ASTMAS72M  Standard  Specification for High-Strength  Low-Alloy
_ Columbium-Vanadium Structiral Steet |
ASTM A709M_| Standard Specification for Stroctural Steel for Bridges

ay -

vii. Steel Sheets _
Steel sheets shall conform to the following specifications or as indicated in
the Plans:
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Des»gnatmn

Tite

! ASTMAGOEM “standard Specification for Steel, Sheet and Strip, High-
j - Strength, Low-Affoy; Hot-Rofled and Cold-Rolled, with
- Improved Atmospheric Corrosion Resistance

ASTM A1011M | Stendard Specification for Steef, Sheet and Strip, Hot-
Rofled, Carbon, Structural, High-Strength Low-Afloy, High-
Strength Low-Alloy with Improved Formability, and Ultra-

-High Strength

¢. Steel Casting and Forgings

Cast steel shall conform to ASTM A216M, Standard Specification for Steel Castings,

Carbon Suitable for Fusion Welding, for High Temperature Service.

Stee! forging shall conform to ASTM AG68M, Standard Specification for Steel Forgings,

Carbon and Alloy, for General Industrial Use.

d. Boits, Washers and Nuts

Bolts, washers and nuts shall conform to the requirements of the following

specifications ot as indicated in the Plans:

| Designation Title
! Bolts
ASTM A307  Standard Specification for Carbon Steel Bolts, Studs, and

. Threaded Rod 60 000 PSI Tensile Strength

AST M F3125M

Standard specification for High Strength Structural Bolts,
* Gtesl and Alioy Steel, Heat Treated, 120 ksi (830 MPa) and

150 ksi (1040 MPa) Minimum Tenstie Strength, Inch and

© Mefric Dimensions
ASTM A449" | Standard Specification for Hex Cap Screws, Bolts and |
Studs, Steel, Heat Treated, 120/105/90 ksi Minimum
Tensile Strength, General Use
" Designation | Title
" Nuts :
ASTM A194M Standapd Specification for Carbon Steel, Alloy Steel, and
 Stainless Stee! Nuts for Bolts for High Pressure or High
~ 1 Temperature Service or Both
. ASTM A563 S!:andard Specification for Carbon and Nlpy Steel Nuts
“Washers.
"TASTM F436M | Standard Specification for Hardened Steel Washers Inch
' and Metri¢ Dimensions _
| Stardlard  Specification for Compressible-Washer-Type

ASTM FI59M

Direct Tension Indicators for Use with Structural Fasteners,
Inch ang Metric Series

¢. Anchor Rods and Threaded Rods

Anchor rod and threaded rod material shall conform to the following specifications or

as indicated in the Plans:
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f‘

g.

Besignation | E

Title

Standard Specﬁcatmn for Carbon Structural Sbaet

ASTM A36M

" ASTM A193M

 Standaed Speciﬁcatm for Alloy-Steet and Stainless Steel
Bolting tor High Temperature or High Pressure Service and
Other Speciat Purpose Applications.

 ASTM AZ54

| Standard Specification for Quenched and Tempered Alloy
Steel Boits, Studs, and Qther Externally Threaded
Fasteners

| ASTM Ad4g

Standard Specification for Hex Cap Screws, Boits and
Studs, Steel, Heat Treated, 120/105/90 ksi Minimum
Tensile Strength, General Use

| ASTM AS72M

Standard Specification for High-Strength Low-Alloy
Columbium-Vanadium Stroctural Steel

ASTM F1554

Standard Specification for Anchor Bolts, Steel, 36, 55, and

Consumables

Filler metals and fluxes shall conform to the following applicable specifications of

105 ksi Yield Strength

for Welding

American Welding Society or as indicated in the Plans:

Designation Title
Specification for Carbon Stee! Electrodes for Shiefded Metat
AWNSASIM | e elding.
. | Spedification for Low-Alloy Steel Electrodes for Shielded
AWS A5.5M Metal Arc Weldmg
. nc 1 - SpeCification for Carbon Steel Electrodes and Fluxes for
MSAS.ITM o bmerged Arc Weldinig
e tgin SpeciﬁcatmnforCa:bonSteelEIectmdesandﬂodsforGas
AWS AS.18M _ Shieldedt Arc Welding
- Specification for JLow-Alioy Steel Flectrodes and Fluxes for
AWS AS.23M Submerged Arc Weiding
AWS A5.25M Specification fior Carbon ang I.ow-A.llny Steet Electmdes and
i _ Fhuxes for Electrosiag Welding
' " Specification for Carbon and Low-Alloy Steel Flectrodes for
. Welding Consumables -- Gases and Gas Mixtures for Fusion
AWUS AS.32M : Weidingandamed P
_ Specification for Carbon and Low-Alloy Steel Flux Cored
AWS AS.36M | Electrodes for Flux Cored Arc Weiding and Matal Cored
_ _Electmdes- for Gas Metal Arc Welding
Head Stud Anchors

Steel stud shear connectors shall conform to the requirements of AWS D1.1M,
Structural Welding Code — Steal,

Studs are made from cold drawn bar, either semi-killed or killed aluminum or silicon

deaxidized, canforming to the requirements of ASTM A29M, Standard Speclfication
for General Requiremenis for 5teel Bars, Carbon and Alloy, HotWrought.
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h. Turnbuckle
Unless otherwise specified, turnbuckie shall conform to the applicable requirements
of ASTM F1145, Standard Specification for Tu rnbuckles, Swaged, Welded, Forged and
AASHTO M 2689, Standard Specification for Turnbuckles and Shackles.

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

C. Constructlon Requirements
a. Shop and Erection Drawings
shop and erection drawings are permitted to be prepared in stages. Shop drawings
shall be prepared in advance of fabrication and glve complete information necessary
for the fabrication of the component parts of the 458 structure, including the location,
type and size of welds and boits. Erection drawings shall be prepared in advance of
the erection and give information necessary for eraction of the structure. Shop and
erection drawings shall clearly distinguish between shag and field welds and bolts and
shail clearly identify pretensioned and slip-critical high-strength bolted connections.
b. Fabrication
i. Cambering,Curving and Straightening
Local application of heat or mechanical means is permitted to be used to
(ntroduce or correct camber, curvature and straightness. The temperature of
heated areas as measured by the approved methads, shall not exceed 593 °C
for ASTM AS14M or as indicated inthe Plans.

ii. Thermal Cutting

Thermally cut edges shall meet the requirements of AWS D1.1M clauses
514.5.2, 5.14.8.3 and 5.14.8.4, with the exception that thermally cut free
edges that will be subject to calculated static tensile stress shall be free of
round-bottom gouges greater than 5 mm and sharp V-shaped notches.
Gouges deeper than 5 mm and notches shall be removed by grinding or
repaired by welding.

Reentrant corners, except reentrant corners of beam copes and weld access
holes, shall meet the requirements of AWS D1.1, Section 5.16. if apother
specified contour Is required, It shall be shown on the contract. Beam copes
and weld access shall meet the geometrical requirements of Section 510.1.6,
Beam Copes and Weld Access Holes of Chapter 5, Structural Stee! of National
Structurai Code of the Philippines (NSCP), 2015 Edition. Beam copes and weld
access holes in shapes that are to be galvanized shall be ground. For shapes
with a flange thickness not exceeding 50 mm the roughness of thermally cut
surfaces of copes shall be no greater a surface roughness value of 50 um as
defined in ASME B46.1 Surface Texture {Surface Roughness, Waviness, and
Lay). For beam copes and weld access holes in which the curved part of the
access hole Is thermally cut iri ASTM AGM hot rolled shapes with a flange
thickness exceeding 50 mm and welded built-up shapes with material
thickness greater than 50 mm, a preheat temperature of not tess than 66 °C
shall be applied prior to thermal cutting. The thermally cut surface of access
holes In ASTM A6M hot rolled shapes and buiit-up shapes with a thickness
greater than 50 mm shall be ground and inspected for cracks using magnetic
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V.

vi

vii.

particle inspection in accordance with ASTM E709, Standard Guide for
Magnatic Particle Testing. Any crack is unacceptable regardless of size and

opcation, . - o . .

Planing of Edges

Planing or finishing of sheared or thermally cut edges of plates or shapes is
not required unless specifically called for in the Contract documents or
Included in & stipulated edge preparation for welding.

Welded Construction

The technique of welding, workmanship, appearance and quality of welds,
and the methods used in correcting nonconforming work shall be In
accordance with AWS D1.1M.

Bolted Construction
Parts of boited members shali be pinned or boited and rigidly held together
during assembly. Use of a drift pin in bolt holes during assembly shall not

distort the metal or eniarge the holes. Poor matching of hotes shall be cause

for rejection.

Bolts shall comply with the provisions of the Research Council on Structural
Connections (RCSC) Specification for Structural Joints using ASTM F3125M
except that thermally cut holes shait be permitted 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 more than 6 mm
within a joint, are permitted in joints without changing the strength (based
upon hole type) for the design connections. The orientation of such shims is
independent of the direction of application of the Joad, The use of high-
strength bolts shall conform to the requirements of the RCSC Specification far
Structural Joints using ASTM F3125M.,

Dimenslonal Tolerances

Dimensien tolerances shail be in accordance with the American Institute of
Steel Construction (AISC) Code of Standard Practice for Steel Buildings and
Bridges.

Finish of Column Bases
Column bases and base plates shall be finished in accordance with the
following requiremerits;

1. Steel bearing plates 50 mm or less in thickness are permitted without
milling, provided a satisfactory contact kearing is gbtained. Stesl
bearing plates over 50 mm but not over 100 mm in thickness. are
permitted to be straightened by pressing, or if presses are not
available, by milling for bearing surfaces (except as noted in
subparagraph 2 and 3 of this section), to obtain a satisfactory contact
beating. Steel bearing plates over 100 mm in thickness shall be milled
for bearing surfaces (except as noted in subparagraph 2 and 3 of this
section},
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2. Bottom surfaces of bearing plates and column bases that are grouted
to ensure full bearing contact on foundations need to be milled.

3. Top surfaces of bearing piates need not be milled when comnplete-
joint penetration groove welds are provided between the column and
bearing plate.

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

Draln in Holes.

when water can collect inside Hollow Structural Sections (HSS) or box
members, either during construction or during service, the member shail be
sealed, provided with a drain hole at the base.

Requirements for Galvanized Members

Members and parts to be galvanized shall be designed, detailed and

fabricated to provide for flow and drainage of pickling flulds and zinc and to
prevent pressure built up in enclosed parts.

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

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

2. ASTM A153M, Standard Specification for Zinc Coating {Hot-Dip) on
Iron and Steef Hardware.

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

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

¢. Shop Painting

L

ill.

iv.

General Requirements

Shop painting and surface preparation shall be in accordance with the
provision of the AISC Code of Standard Practice for Steel Buitding and Bridges.
Shop paint is not required unless specified in the Contract Documents:

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

Contact Surfaces

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

Finished Surfaces

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

Surfaces Adjacent to Field Welds

.. Unless otherwise specified, surface within 50 mm of any fietd weld location -

shall be free of materials that would prevent proper welding or produce
objectionable fumes during welding.

d. Erection

ii.

vi.

vil.

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

Bracing

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

Alignment _
No permanent bolting or welding shall be performed until the adjacent
affected portions of the structure have been properly aligned.

Fit of Column Compression Joints and Base Plate

Lack of contact bearing not exceeding a gap of 2 mm, regardless of the type
of splice used (partiai-joint-penetrating groove welded or boited), is
permitted. If the gap exceeds 2 mm, but is less than 6 mim, and if an
engineering investigation shows that sufficient contact area does not exist,

the gap shall be packed out with non-tapered steel shims. Shims need not be

other than mild steel, regardiess of the grade of the main material,

Fietd Welding
Shop paint on surfaces adjacent to joints to be field welded shail be wire

brushed to assure weld quality, Fieid welding of attachments to instailed

-embedment in ¢contact with concrete shal! be done in such 2 manner as to
avold excessive thermal expansion of the embedment which could result in
spalling or cracking of the concrete or excessive stress in the embedment
anchors,

Field Painting

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

Fleld Connections

As erection progresses, the structure shall be securely bolted or welded to
support the dead, wind and erection loads.
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&, Quality Control
The fabricater shall provide quality control procedures to the extent that the
fabricator deems necessary to assure that the work performed is In accordance with
this Specification. In addition to the fabricator’s quality control procedures, material
‘and workmanship at all times may be suhject to Inspection by the Engineer.
i. Caoperation
As much as possible, the inspection by the Engineer shatl be made at the
fabricator’s plant. The fabricator shall cooperate. with the Engineer,
permitting access for inspection to all places where work is being done.

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

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

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

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

Method Of Measurement
The quantity of structural steel to be paid for shall be the number of kilograms oT lump sum
instalted in place and accepted.

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

Basls Of Payment

The accepted guantity, measures as prescribed in Section 1047.4, Method of Measurement
shall be paid for at the Contract Unit Price far Metal Structures which price and payment shal
constitute full compensation for furnishing and placing all materials, including all iabor,
equipment, tools and incldentals necessary to complete the work prescribed in this ltem.
payment shall be made under:
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Pay : "

__ Descri Unitof
Namber Tiption | Measurement |
1047 (1) Structural Steel _ LmpSum |

1047 (2)a | Structura! Steel, Trusses | Kilogram

1047 (2)b * Structural Steel, Purling | | Kdogram

1047 (2)c * Structurat Steel, Cladding | 1 Kiogram
1047 (3)a : Metal Structure Accessories, Boits Each |
1047 (3)b  Metal Structure Accessories, Sagrods Each |
1047 (3)c " Metal Structure Acoessortes, Turnbuckie Each |
1047 (3)d . Metal Structure Accessories, Cross Bracing Each |
iM7 {9) !Metal Structure Accessories, Cross Bracing Kilogram ]
- 1047 (5) * Metal Structure Accessories, Stee! Plates fach |
1047 (6} ' Metal Structure Accessories, Steel Plates Kilogram |
1047 (73 - Metal Structure Accessories, Bolts Kilogram |
1047 ()b : Metal Structure Accessaries, Sagrods _ Kilogram |
1047 (7)c | Metal Structure Accessories, Tumbuckle Kitogram |
1047 (8) . Structural Steel, Roof Framing Lump Sum |

1047 (9) : Staindess Steel Pipe, Flagpole Post Kitogram

1047 (10) | Metal Structure Accessories Lump Sum

Xill. MASONRY WORKS
A. Description .
This ltem shall consist of furnishing of all necessary materials; tools, equipment and labor
necessary to complete the execution of the masonry works as shown on the Plans,
B. Material Reguirements

a. Hydraulic Cement
Hydraulic Cement shall conform to the applicable requirements of Subsection
900.2.1, Portland Cement of ltem 900, Structural Concrete,

b. Aggregates
i. Aggregates for Concrete Hollow Blocks and Louver Blocks

Aggregates shail conform to the applicable. requirements of Subsection
900.2.2, Concrete Aggregates of ltem 900, Structural Concrete,

ii. Aggregates/Pozzolan for Autoclaved Aerated Concrete {AAC) Blocks
Aggregates and pozzolan shall conform to the applicable requirements of
ASTM (332, Standard Specification for Lightweight Aggregates for insulating
Concrete and ASTM C618; Standard Specification for Coal Fly Ash and Raw or
Calcined Naturat Pozzolan in Concrete, respectively,
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vi.

wiii.

X.

xi.

Water
Water shall conform to the applicable requirements of Subsection 900.2.3,
Water of ftem 900, Structurai Concrete.

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

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

Mortar for Concrete Holiow Blocks and Louver Blocks

Mortar shall consist of sand, cement and water conforming to the
requirernents of ttem 900, Structural Concrete, mixed in the proportion of
one (1} part cement to three (3) parts sand by volume, and sufficlent water
1o-obtain the required consistency.

Quicidime for Autoclaved Aerated Concrete {AAC) Blocks
Quicklime shalt conform to the applicable requirements of ASTM €5, Standard
specification for Quicklime for Structural Purposes,

Gypsum for Autoclaved Aerated Concrete (AAC) Blacks
Gypsum shall conform to the appiicable requirements of ASTM C22M,
standard Specification for Gypsum.

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

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

Thin-bed mortar shall conform to the applicable requirements of ASTM
C1660, Standard Specification for Thin-bed Mortar for Autociaved Aerated
Contrete (AAC) Masonry.

Backer Rod for Autoclaved Aerated Concrete (AAC) Blocks

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

Concrete Hollow Blocks and Louver Blocks
Width, height and length of concrete hollow biocks and louver blocks shail be
+3.20 mm from the specified dimension as shown on the Plans

1. Load-Bearing Concrete Holiow Blacks
Load-bearing concrete hofiow blocks shall conform to the physical
requirements of the Tables 1046.1 and 1046.2 as prescribed on ASTM
€90, Standard Specifications for Load-bearing Concrete Masonry
Units,
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Table 1945.1 Tlﬂdmess of Face Shells and Webs

| Mini eb Thickness

-f Nominal Mmimum Face e w hi (&)

| Width (W) of | Shelf Thickness | " Equivalent Web

~ Units,mm | (t,),mm | Webs,mm . Thickness,
. . mm/linearm
76.2and 102 19 | 1 . 136

- 152 25 25 . 188

Cw3 32 2 188

254 and greater 32 2% 28

Table 1046.2 Strength, Absorption, and Density Classification
_ Requirements

.i: Classification !

Ow.n-nrv
Density i Density of Maxirsum Water
: ! Concrete,

kg/m?

Minimum Net Area
Compressive
Aorption, KS/™* | Swrength, MPa (Pst)

Average of | Average | Individual Meﬁlge ‘Individual

3 Units

of 3 Units Units of 3 Units .  Units

T
§
)
H

__E'ILiglftweight

Lessthan

1680

13.1 §

Medium Weight esttoless | 240 72 3 117 (1700)

{1900)

Normat Weight  |2000 or more | 208 240 {1900) 11.7 (1?00]|

13.1

2, Non-lLoad Bearing Concrete Hollow Blocs and Louver Blocks
Non-load bearing concrete hollow blocks shall be clearly marked to
préevent their use asload bearing units.,

b.

Type |, Moisture-Contrelled Units - Units shall conform to
the requirernents of Tables 1046.3, 1046.4 and 1046.5.

Type II, Non-Moisture-Controlled Units — Units designated
as Type il shali confarm to the requirements of Table 1046.4.

Table 1046.3 Weight Classification

Weight Classification Oven-Dry Density of Concrete,

g/’

Lightweight

Less than 1680

Medium Weight

1680 to less than 2000

" Normal Weaght

2000 or more

Table 10454 Strength Requirements

" Compressive Strength (Average Net Area, Min.)

MPa (Psi)

© Average of 3
! Units

4.14 (600)

Individual Unit

|

3.45 (500)
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Table 10456.5 Moisture-Content Raquirements for Type I Units

Moisture Content, max., % of Total
L : Drvi _ Absorption (Average of 3 Units)
. Total Linear Drying [ ¢ - : 5 f Point of
Shrinkage, % umidity Conditxon: :: Joh Site of Point
; Humid* - Intermediate®  Arid®
" Less than 0.03 T4 : 40 35
0.03 to less than 0.045 40. ‘f 35 30
| 0,045 to 0.065, max 35 [ =0 1 25
Hote:

4 Mazn annual refative humidity above 75%
# Mean annual relative humidity 50 to 7545
< Mogn anmeal reiative Rumidity less than 5055

wil, Autociaved Aerated Concrete Blocks

Overall unit dimension {width, height or length) of autociaved aerated
roncrete blocks shall not exceed 3 mm from the specified dimension shown
on the Plans,

Non-load bearing Autoclaved Aerated Concrete Blocks shall conform to the
physical reguirements of the following tables as prescribed on ASTM €1623,
Standard Specifications for Autoclaved Aerated Concrete (AACL

Yable 1046.6 Weight Classification

S%e :gh : ::lt:lnn:;gg‘ Density Limits, kg/m3
é kg/m3 . LowerlLimit> | UpperLimit<

MG ‘f 500 450 550

800 550 650

600 ;‘ 550 650

AAC-3 700 650 750

A 600 550 650

- ! 700 | 650 750

Tahle 1046.7 Strength Requirements

. Strength Class |  Minimum Compressive Strength,MPa (Psi)

U pAC4 . _ 4.0(580)
AAC-S 5.0 (725)
I AACE ] 6.0 (870)
. Table 1046.8 Average Drying Shrinkage Requirement
Strength Class Avetage Drying Shrinkage
AAC-4 <0.02%
AAC-S <0.02%
AAC-6 _ <0.02%
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AV,

Other Constituents for Concrete Hollow Blocks and Louver Blocks
Alr-entraining agents, coloring pigments, integral water repelients, finely
ground - siica, -and other constituents that are previously established as -
suitable for use In conhcreté masonry shall conform to applicable ASTM
standards.

Adabe Blocks

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

Mortar for Adobe Blocks
Mortar for adobe shall conform to ASTM C270, Standard Specificatien for
Mortar for Unit Masonry,

C. Cobstruction Reguirements
a. Concrete Hollow Blocks and Lowver Blocks

-
I.

Instalfation

1. All masonry work shzll be laid true te lineg, level, plumb and neat in
accordance with the Plans.

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

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

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

5. Proper masonry units shall be used ta provide for all window, doors,
bond beams, lintels, plasters etc., with a minimum of unit cutting.

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

7. Units shall be placed while the mortar is soft and plastic. Any unit
disturbed to the extent that the initial bond Is broken after initial
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 piasticity, especially in hot weather. Mortar that has stiffened
shall not be used. ASTM C270, Standard Specification for Mortar for
Unit Masonry requires that mortar be used within 2% howrs of initlal
mixing.

Reinforcement for Concrete Holiow Blocks

Reinforcement shall be done in accordance with the structural Plans 3s to
size, spacing and other requirements of Section 802.3, Construction
Requirements of ltem 902, Reinforcing Steel,

Reinforcement shall be ciean and free from loose, rust, scales and any
coatings that will reduce bond.
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iii. Sampling and Testing for Concrete Hollow Blocks and Louvers
dMethod of Sampling for Quality Test shall be as follows:

1l
2.

One (1} Quality Test for every 10,000 units or fraction thereof.

Six {6} specimens shall be submitted for one {1) quality test in which
three {3) specimens for Compression Test and the remaining three {3}
for Moisture Content and Water Absorption. Units shall be tested in
accordance with ASTM (140, Standard Test Methods for Sampling
and Testing Concrete Masonry Units and Related Units and ASTM
C426, Standard Test Method for Linear Drying Shrinkage of Concrete
Masonry Units,

iv, Storage and Handiing of Masonry Works
The blocks shall be stockpiled on planks or other supports free from contact
with ground and covered. The blocks shall be handled with care and damaged
units shalt be rejected.

b. Autoclaved Aerated Concrete [AAC) Blocks
i. Installation

1.
2.

5.

10,

Reference lines shall be established based on the given Plan.

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

Masonry unit shall be ciean and free from dust or loose particles on
it.

Floor and wall area shall be moistened prior to laying first layer of
masonry unit. Mortar setting with 2:1 sand: cement ratio shall be
provided as starter blocks if slab is unleveled beyond 2 cm.
Adhesive shall be mixed using manufacturer’s specified proportion of
water using a power mixer and a non-absorptive pail or mixing
container. Adhesive that has stiffened shall not be used, The pot life
of the adhesive mix shall be referred to the manufacturer’s
instructions.
Thin bed adhesive shall be set and screed with notched trowel on the
starter biocks to receive initial layer of masonry unit.

Laying of masonry unit shall be continued until the lateral layer is
complete before moving on to the next layer. Adhesive shall be
applied at 5 mm thick using a notched trowel on the required portions
and maintaining 3 mm to 5 mm gap on the wall side surface to allow
any wall movement. Alignment and levelness shall be regularly
checked using rubber maliet and level bar.

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

Rebar dowels, 10 mm in diameter, shall be installed spaced at 600
mm on the wall sides and along the affected beam and slab soffit.
Dowels shall be embedded at least 50 mm Into the side and top
steuctures, exposing 100 mm to support lateral movement. No epoxy
is needed.

Polyethylene backer rod, 20 mm in diameter, shall also he
simultaneously instalied at the slab or beam soffit,
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11, When cutting of masonry unit is necessary, It shall be downsized first
before applying the adhesive. Ice or wood saw can be used for this
matter. : :

12. €orner interlocking setup is recommended.

ii. Finish and Appearance

o 1. Al units shall be sound and free of cracks or other defects that
interfere with the proper placement of the unit or significantly impair
the strength or permanence of the construction. Minor cracks,
incidental to the usual method of manufacture or minor chipping
resulting from customary methods of handling in shipment and
delivery, are not grounds for rejection.

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

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

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

ifi. Sampling and Testing of AAC Blocks
Method of Sampling for Quality Test shall be as follows:
1. Twoe (2} Quality Tests for avery 10,000 units.or a fraction thereof
2. Three (3) specimens shall be submitted for every ane {1) quality test
namely, Compression Test and Moistura Content & Bulk Density
Determination. Units shall be tested in accordance with ASTM 1693,
Standard Specifications for Autoclaved Aerated Concrete {AAC).

Method OF Measurement
The work to be paid for under this item shall be the number of square meters of masohry
units that are satisfactorily completed and accepted.

Basis Of Payment

The accepted quantity, measured as prescribed in Section 1046.4, Method of Measurement
shall be paid for at the Contract Unit Price for Masonry Works which price and payment shall
Include the cest of furnishing all fabor, materials and equipment necessary to comglate the
work.
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Payment shall be made under:

! ¥ s 1
. Pay Item ~ Unitof
- Number Description Measurement -
: 1046 (1)al g{é;ﬁgﬁ?&mg{mnmm Reinforcing Snuare Meter
1046 (1)az CHStceEI), 150?:?1@ (Inchuding Reinforcing Square Meter -
: ; _ o
; .CHB Non-toad-Bearing (includin
- 1046 (2)a1 | poinfarcing Stee), o0 Square Meter
: _ HB Non-Load Bearing (includin
1046 (2)a2 geinforcing Steel), r1l5(gl (mm ? Square Meter
1046 (3) | Louver Block Square Meter
* 3 - 1
T 1046 (4)al . AAC Non-load Bearing, 160mm ' Square Meter |
1046 (4)a2 | ARG Non-load Bearing, 150mm ' Square Meter
1046 (5) | Adobe blocks Square Meter

XtV. WOODEN DOORS AND WINDOWS

A. Description
This [tem shall consist of furnishing all materials, hardware, plant, tools, labor and services
necessary for complete fabrication and installation of wooden doors and windows of the type
and size In accordance with the Plans and this Specification and applicable Specifications of
ltem 1003, Carpentry and Joinery Works.

B. Material Requirements: 1010.2.

1!

s‘

Lumber Lumber of doors, windows and Jambs, and panels when required, shall be
kilndried with moisture content of not more than 14% and shall be of the species
indicated on the Plans and/or specified under item 1003, Carpentry and loinery
Waorks.

Plywood Plywood for veneer of solid core and hollow core flush doors shall be 3-ply,
rotary cut, 6 mm thick ordinary plywood, Class B grade, Marlne or waterproof
plywood, rotary cut, 3-ply, 6 mm thick shall be used for flush doors at toilets and
bathrooms or at places where these are exposed to moisture.

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

Glass Glass for window panes shail be 3 mm thick andfor 6 mm thick, tinted,
tempered, stained, clear, among others, unless otherwise shown on the Plans or
indicated in the Schedule of Doors and Windows. The type of glass used shali conform
to the applicable requirements of ltem 1012, Glass and Glazing.

Capiz Shells Capiz shells, when required. for window sashes, shall be of selected
guality, free from dirt or blemishes and shall be large enough to obtaln flat sauare
piece,

Hardware Hardware shall bé as specified under {tem 1003, Hardware. 267 1010.3
Construction Requirements
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7. Fabrication Wooden doors and windows, Including frames,_shall be fabricated in
accordance with the designs and sizes shown on the Plans. The fabricated products
shall be finished square, smoothly sanded and free from damage or warpage.

1. Flush Type Hollow Core Doors Flush type hollow 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 shal} be provided
for stiffness, The stiles and the top and bottom ralls shali be rabbeted at least 10 mm
wlide to receive the 6 mm thick plywood venaer. A lock biock shall be provided at each
stile, long enough to connect to the two (2) intermediate rails and at least 75 mm
wide for mounting the lockset. The plywood veneer shall be giued and nailed to the
framing with 25 mm long finishing nails space at not more than 150 mm on centers.

2. Flush Type Solid Core Doors Flush type solid core doors shall be fabricated in the
same manner as the hollow core type except that spaces between stiles and raiis shali
be fllled and fitted with wood blocks of the same species and. of uniform thickness
thinner by about the thickness of the plywood veneers. The filler blocks shall ba
secured to either stiles or rails by nails, Stiles and rails of flush type doors shali he
joined by means of blind mortise and tenon joint, tightly fitted, glued and locked with
bamboo pin 5 mm round.

3. Panel Doors Rails with a minimum thickness of 44 mm and width of 140 mm. Rails
shall be framed to stiles by mortise and tenon joints. Rabbets or grooves of stiles and
rails to receive panels shall be 6.5 mm wide and 20 mm deep. Integral mouldings
formed on both faces of stiles and rails framing the panels shall be true to 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 ralls, hut free to move to prevent splitting when
shrinkage oceurs,

4. Window Sashes with Glass Panes or Wood Panels Window sashes shall be
fabricated in conformity with the design, size and type of installation shown on the
Plans. Unless otherwise shown on the 268 Plans, stiles and rails shall be Tanguife with
minimum thickness of 30 mm and width of 70 mm. Jointing of stiles and rails shall be
fortise and tenon secured with glue and bamboo pin, Stlles and rails shall be
rabbeted at the exterlor face for mounting glass panes or wood panels. Integral
mouldings formed as frames for panes or panels shall be true to shape, sharply
defined and mitered at joints. Separate mouldings of the same design shail be
provided for fixing glass panes and wood panel from the outside.

5. Window Sashes with Capiz Shalis Stiles and rails shail be of the same sizes specified
under Subsection 1010.3.1{4), Window Sashes with Glass Panes or Wood Panels, and
assembled with mortise and tenon joint. Unless otherwise indicated on the Plans,
lattices for framing Capiz shall be tanguile, 8 mm thick and 15 mm wide, spaced at not
more than 60 mm on centers bothways. Grooves 2 mm wide and 5 mm shall be made
at sides of lattices to receive the preformed Capiz shells. The lattices shall be
assembled with half lap joints at thelr intersections and the assembled lattices
containing the Capiz shells shali be framed into the stiles and rails. Selected Capiz
shells shall be washed to remove dirt and blemishes and dried under the sum for
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bleaching effect. Capiz shells shall be cut square t0 required sizes with sharp bench
cutter to produce non-serrated and nonpeeling edges.

6. Sliding Type Window Sashes Stiles of sliding type window sashes shiall be framed to
the top and bottem rails with mortise and tenon joints. Tenons shall be formed on
the stiles. Joints shall be tightly fitted, glued and locked with bamboo pins. Top and
bottom rails shall be 10 mm wider than the stiles. Top ralls shall be rabbeted to form
a tongue flush with the outer face, with width of 8 mm and height of 10 mm. The stlies
and rails shall be rabbeted as specified under Subsection 1010.3.1{4}, Window Sashes
with Glass Panes or Wood Panels to receive glass panas or wood panels.

7. Awning Type Window Sashes Tenons of rails shall be fitted into the mortises formed
on the stiles and the joints glued and locked. The stiles and rails shall be rabbeted as
specified under Subsection 1010.3.1{4), Window Sashes with Glass Panes or Woad
Panels for mounting of glass panes. Series of sashes to be installed vertically shall have
their meeting rails rabbeted for half lapping when in closed position.

8. Casement Type Window Sashes Rails of casement type window sashes shzll be
fitted to stiles with mortise and tenon joint. Tenons shall be formed in the rails,
Meeting raiis shall be rabbeted to provide for haif lapping when in closed 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 wood
paneis.

9. Daor anid Window Frames Framing of the species specified under item 1003,
Carpentry and Joinery Works, shall be fabricated in conformity with the profile and
sizes as shown on the Plans. Frames shall be assembled with tightly fitted tongue and
groove joint mitered at bothsides, and nailed. The assembled frames shaii be finished
square and flat on the same plane, Assembied frames shall be braced temporariy to
prevent their distortion during delivery to the site and installation.

€. Installation

1.

Erames shall be set plumb and square in concrete/masonry work or framework of
walls or partitions. Frames set in concrete or masonry shall be provided with two (2)
rows of common wire nails 160 mm long for anchorage. The nails shall be staggered
and spaced at 300 mm on center along each row. Frame set in concrete shall be
installed in place prior to concrete work. Frames set in masonry work may be installed
after laying of hollow concrete blocks, bricks or adube. Space between frames and
masonry shail be fully filled with cement mortar progortioned 1:3.

Hinged Doors Hinged doors, whether panel or flush type with standard height of 2,100
mm and width of not more than 900 mm shall be hung with four (4) loosapin butt
hinges, 100 mm x 100 mm. Swing out exterior doors shall be hung with four (4) fast-
pin butt hinges. Two (2} hinges shal be fitted 150 mm from top and bottom edge of
deor. 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 fitted such that thelr pins
are aligned for ease of pin insertion and smoothness of operation. For added
smoothness pins should be lightly greased, Hammering of hinges to attain proper
alignment shall not be allowed. For wider and heavier doors, such as Narra panel
doors, an additicnal hinge shall be fitted 100 mm. helow the tap hinge to counteract
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the door tilting action. Mounting screws shall be screwed] in place in their entire
length, not forced into place by hammering, Hammerlng of screw into place shali not
_'be permitted. o . G . .

Sliding Doars Overhead tracks, standard, locally manufactured as per Plans shall be
installed 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} each per
door leaf, shall be perfitted and bolted to the door rail. For panel doors, the hangers
shall be centered on the door stiles. For flush doors, the hangers shall be centered
100 mm from the edges of the door. If there is no adequate space for installing the
door with its attached rollers, through either end of the track the perfitted hangers
shall be disassembled for connection ta the rollers. After instaliation on the track, set
the doer plumb and in alignhment by means of the adjustment mechanism. integrated
with the roller assembly.

Lotk Installation Locks of doors shall be fitted at the same height, centered 1000 mm
above the finished floor level. Locks shall be installed in canformity with the templates
and instructions supptied with locksets. Holes for mounting locks shall be properly
formed to provide snug fit and rigid attachment of the locks te the doors. Strike plates
shall be fitted on the door frame in true alignment with the lock (atch,

Sliding Type Window Sashes Sashes shall be trimmed to fit height of opening. A
clearance of 2 mm shall be provided between the tongue’s base at the top rall 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 shall be applied to
contacts of sliding surfaces. The bottom rails shall be fitted with standard brass guided
spaced 75 mm from both ends of the rail, mounted flush with the inner face and
secured with three (3) brass screws each gulde.

Casement Type Window Sashes Sashes shall be trimmed to fit size of opening, with
provision for half lapping of meeting stiles. Right side sash shall iap onto the left side
sash. Sashes shall be fitted with two (2) brass-piated narrow hinges, 50 mm x 75 mm,
spaced 150 ram from top and bottom of stifes. tn feu of hinges, sashes maybe hung
with cadmium-plated stee casement adjusters 200 mm long, subject to priorapproval
of the Engineer. The top and bottom rails of casement type window sashes shali be
rilled 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
Sashes. 1010.4 Method of Measurement Frames of doors and windows shall be
measured on the basls of number of sets compietely Installed and accepted by the
Engineer. 271 Doors and windows shall be measured based on the number of square
meters or lump sum including its hardware {nvoived in the completed and accepted
installation. Payment per square meter or in lumpsum shall include cost of required
hardware and all Incidental expenses, but exclusive of locks for doors, Locks shall be
paid for per set campleiely installed. 1010.5 Basis of Payment Payment for completely
installed and accepted wooden doors and windows shall be based on actual
measurement and the corresponding contract unit price thereof. Payment based on
Contract Unit Price shal| constitute full compensation. Payment shall be made under:
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Pay Iltem e Unit of
Number Description | Measurement
, Frames (Jambs, Sills, Head Transoms and
1010 (1) Mullions) y Set
1010 (2)a | Doors (Flush) | square Meter
1010 ()b | Doors (Wood Panel) Square Meter
1010 (2)c | Doors (Glass Fanel) Sguare Meter
1010 (3) Window Sashes Square Meter
1010 (4) | Wooden Doors and Windows Lump sum
XV. ALUMINUM GLASS DOORS
A, Descriptlon

.cl

This Itery shall consist of furnishing all aluminum glass door matetials, labor, tools and
eguipment reguired in undertaking the proper installation in accordance with the Plans and
this Specification.

Material Reguirements
Frame and panel members shall be fabricated from extruded alurinum sections true to

details with clean, straight, sharply defined profiles and free from defects impairing strength

or durability. Extruded aluminum sections shall conform to the specification requirements as
defined in ASTM B 211, Standard Specification for Aluminum and Aluminum-Alloy Rolled or
Cold Finished Bar, Rod, and Wire.

" screws, nuts, washers, bolts, rivets and other miscellanecus fastening devices shall be made

of non-corrosive materials such as aluminum, stainless steel, or othet material equivalent.

Hardware for fixing and locking devices shall be closely maiched to the extruded aluminum
section and adaptable to the type and method of opening.

Vinyl weatherstrip shall be first class gquality flexible vinyl forming an effective seal and without
adverse deformation when instailed.

Pile weather strip shall be silicon treated and free from residual wetting agents and made of
soft fine hair as on waol, fur, among others. '

Glazing shall conform 1o the requirement specified in fem 1012, Glass and Glazing.

Construction Requirements

Eor ali assembly and fabrication works, the cut ends shall be true and accurately jointed, free
of hurrs and rough edges. Cut-out recessas, mortising, grinding operation for hardwares shall
be accurately made and properly reinforced when necessary.

a. Installation Procedure

The width far door stiles and top, hottom and center rails shall be as shown on the
Pians.
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Main frame shall consist of head sill and Jamb stiles specifically designed and
machined to interfit and be joined at corners with self-threading screws

Frame slil shall be stepped and sloped with offset weep hales for efficient drainage to
the exterior,

Door panei shall be accurateiy joined at corners, assembled-and fixed rigidly to ensure
weather tightness.

Alurainum glass door and main frame shall be installed In a prepared opening to be
set plumb, square, level and true to details.

All joints between metal surface and masanry shall be fully caulked to ensyre weather
tightness,

Sliding type door panel shall be equipped with concesled roller overhead tracks with
bottom guide.

Double action type door panel shall be equipped with heavy duty hinges that will
cantrol the door leaf in a close or open position.

Weatherstrip shali be furnished on edges at the meeting stiles. of doors. Where
alumInum is to be in cantact with steel concrete cinder, block, tile, plaster or other
similar masonry construction the aluminum surface shall be back painted before
erection with a bituminous paint.

b. Shop Finish'
Exposed aluminum surfaces shall be electro type hard coats.

c. Protection
All aluminum parts shall be protected adequately to ensure against damage during
transit and construction operations.

Aluminum parts in contact with steel members shali be properly insulated by 2 coat
of zinc chromate primer applied to the steel or by appiication of bituminous paint.

d. Cleaning
The Contractor is responsible for protecting all entrance units during construction, as
well as the removal of protective materials and cleaning of afluminum surfaces,

Pay itern 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. Method Of Measurement
Aluminum glass door, fully equipped with fixing accesscries and focking devices shall be
measured by square meter or by [ump sum based on what is actually installed as shown on
the Plans and approved by the Engineer,
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Basis Of Payment

The area in square metet or in {ump sum of aluminum glass doors instzlled 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 bld or Contract Unit Price.

payment shall he made under:

 Pay Item . {  Unitof
. Number Description  Measurement

%'_1057(1)3 Alumiinum Framed Giasé Door, Stiding Type | Square Meter
" 1007(1)6 | Atuminum Framed Glass Door, Swing Type | Square Meter
1007(2) | Aluminum Framed Glass Dooi |  Lump Sum

XVI. ALUMINUM GLASS WINDOWS

A.

Description _

This ltem shall consist of furnishing all aluminum glass window materials, labor, tools and
equipment required in undertaking the proper installation in accordance with the Plans and
this Specification.

Material Requirements

Frame and panel members shall be fabricated from extruded aluminum section true to details
with clean, straight, sharply defined profiles and free from defects impairing strength or
durability. Extruded aluminum section shall conform to the specification reguirements
defined in ASTM B211, Aluminum and Aluminum-Ailoy Relled or Cold Finished Bar, Rod, and
Wire. Screws, nuts, washers, bolts, rivets and other miscelianeous fastening devices shall be
made of non-corrosive materials such as aluminum, stainless steel, etc. Hardware for fixing
and locking device shall be closely matched to the extruded aluminum sectlon and adaptable
to the type and method of opening. Weather strip shall be first class guality flexible viny!
forming an effective seal and without adverse deformation when installed. Glazing shall
confarm to the requirements specified in ftem 1012, Glass and Glazing.

Construction Requirements

For all assembly and fabrication works the cut end shall be true and accurate, free of burrs
and rough edges. Cut-outs recesses, mortising and grinding operation for hardware shall be
accurately made and properly reinforced. Main frame shall consist of head, siit and jamb. All
joints between metal surface and masonry shall be fully caulked. Aluminum parts in contact
swith steel mambers shall be properly insulated by a coat of zine chromate, primer/bituminous
paint applied to the steel surface. Weather strip shail be furnished on edges at the meeting
stiles. Shop drawings which include window schedules, sections anhd multiple window
assembly details shall be submitted to the Engineer for approval before installation.

a. Window Sash
Window panel shall be jointed at corners with miter and fixed rigidly to ensure
weather tightness. Corners should be fastened with carrosion resistant screws and
aluminum corner angles sealed with an acrylic sealant. All fixed glass is exterior glazed
and all sashes are marine glazed with flexible PVC glazing. The fixed glazing shall be
removed without disassembiy of a sash. The vents will need to be disassembled to
replace the glazing.
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Sliding Window

Sliding windows shall be provided with nylon sheave. Sliding panels shall be
suspended with concealed roller 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 be a spring loaded extruded latch that automatically
engages special frame hips.

Casement Window

Casement window type shall be provided with two (2) hinges fabricated from
extruded aluminum alloy. They shall open on stay arms having adjustable sliding
friction shoes to control window panel operations. Locking device shall be one arm
action handle for manual cperations complete with strike plate,

Awning Window

The perimeter frame of the awning window type can be supplied with nailing fins,
Awning window units to be installed in prepared openings in accordance with the
manufacturer’s recommendations and installation drawings. Frames must be securely
fastenad, set plumh and fevel without twisting, bowing or distortion

Fixed Type
Fixed type window members including any mullions, shali be made of aluminum.

Secondary members such as friction tabs, shoes, and weather stripping guides, shall

also be made of aluminum or a compatible material. The tilt housing and latch units
shall be mechanically anchored to the sash rails. The latches shall be spring loaded
and afford positive lock into the jamb profile. In a tilted position, the sash shall be
removable t¢ the interior.

Shop Finish
Exposad aluminum surfaces shall be electrolyte hand coats such as anodize, satin,
powder coated, armnong others.

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

Cleaning

The Coniractor does not only protect all entrance units during the construction phase
but shall also be responsible for removai of protective materials and clearing the
aluminum sutface including glazing before work Is accepted by the Engineer.
Aluminum shall be thoroughly cleaned with aluminum and glass cleaning solution and
then wipes surface using clean cloth rugs. No abrasive cleaning materials shall be
permitted in cleaning surface.

b. Meathod Of Measurement

Aluminum glass window fully equipped with fixing accessories and locking devices shall ke
measured in lump sum- or square meters actually installed inplace and accepted to the
satisfaction of the Engineer.

Basis Of Payment

The area of aluminum glass windows in square meters ready for service as provided in the Bill
of Quantities shall be the basis of payment based on the unit bid or Contract Unit Price which
price and payment constitute all materials, lzbor including incidentals.

Payment shail be made under;
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Pay Item | Unit of

- Number | nescnption Measurement.

71008 (1)a | Aluminum Glass Windows, Siding Type | Square Meter |

A—— % Ty":;:mm Glasg Windows, Casement Square Meter
1008 {1)c l Aluminum Glass Windows, Awning Type ‘Square Meter |
1008 (1)d ! Aluminum Glass Windaws, Fixed Type i Square Meter
1008 (2) | Aluminum Glass Windows |  Lump Sum.

XM\, LABIG THATHCED ROOFING

A. Daescription
This itern shall tonsist of furnishing all materials, tools, equipment, and labor tequlred to consiruct a
durable and functional roof using traditional thatching methods {Labig), with added net protection,
ensuring stabllity, longevity, and protection from environmental elements, pests, and debris, in
accordance with the plans and specifications.

B. Material Requirements

1. Thatching Material: The thaiching material shall consist of Labig, a traditional roofing
material, incorporating well-dried and preserved coconut Jeaves, palm fronds (if
locally available), or other locally sourced, grass-like materials with sufficient
durability. All materials must undergo a drying and preservation process to ensure
they are free from moisture, mold, and insects before use in the construction. The
selected thatching matetials must exhibit resistance to env ronmental elements such
as UV degradation, moisture absorption, and physical wear, ensuring long-term
structural integrity and functionality under local weather conditions.

2. Net Protection Material: The netting material for prorection shall pe constructed of
high-quality polyethyiene or High-Density Polyethylene {HDPE), chosen for its UV-
resistant properties and fine mesh configuration. The net shall have openings small
enough to effectively prevent the passage of debris, pests, and leaves, while allowing
for sufficient air circulation to avoid moisture accumulation or suffocation of the
structure. The netting must cover the entire roof area and be pre-cut to the required
dimensions specified by the project design. The material should comply with relevant
standards for UV stability, strength, and resistance to environmental degradation.

3. Structural Framework (Rafters.and Support Beams): The fra mework shall consist of
high-quality, pressure-treated timber for the rafters and roof support beams, These
timber components must be treated with a preservative to resist termite infestation,
fungal decay, and moisture damage. The timber should have a minimum specified
load-bearing capacity to ensure structural stability under anticipated load conditions,
including wind, rain, and snow, based on local design criteria. In cases where
additional strength is required, metal trusses or reinforcemaents may be used, with
appropriate corrosion-resistant treatments to ensure long-term dura bifity.

4. Wooden Battens: The wooden battens shall be made from treated hardwood ora

comparable durable material, specifically designed to resist termites and moisture.
The battens must meet the necessary strength and durability requirements te provide
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solid support for the thatching layers. The material shall be free from visible defects
such as cracks, warping, or knots that would compromise the structural integrity.
Battens shall be Installed with appropriate spacing and fixed securely to the
framework to support the cogaon bundles, ensuring stability under varying weather
conditions.

5. Fastening Materials: To secure the thatching materlal to the wooden battens, the
fastening materials shall consist of galvanized wire, high-strength nylon cord, or
natural rattan strips. These fastening materials must exhibit superior tensile strength
and resistance ta corrosion, degradation, and wear. The chosen fastening materials
should provide adequate binding force to securely hold the thatching material in
place, with no risk of slippage or displacement over time due to external
envircnmental forces,

6. Binding Materials: The thatching layers shall be securely fastened to the framework
using binding twine or wire. The binding twine shall be UV-resistant and capable of
malintaining tensile strength under various environmental conditions. The wire used
for binding shall be galvanized or coated to prevent rust and corrosion, ensuring
longevity. Stainless stee! or rust-resistant fasteners, such as nails or screws, shall be
employed to fix the net protection material and any additional structural componeants.
These fasteners must comply with industry standards for corrosion resistance and
mechanical strength, ensuring that all elements are securely held in place for the
expected lifespan of the structure,

7. Waterproofing Coating (Optional Enhancement): As an optional enhancement, a
waterproofing coating may be applied to the thatched material, either through natural
or chemical means, to improve water resistance. The coating must be compatible with
both the thatching and timber materials and should be chosen based on the expected
envirenmental conditions (e.g., high moisture or heavy rainfall). The waterproofing
solution should be non-texic, eco-friendly, and provide long-lasting protection against
water infiltration. The coating shall be applied in accordance with the manufacturer's
guidelines to ensure maximum effectiveness without compromising the structural
integrity of the thatehing,

€. Construction Requirements

Before any installation work is commenced, the roof framework should be prepared, ensuring that the
support structure is made of timber or metal rafters that form 2 stable base for the thatch and netting,
The rafters should be spaced apprapriately to support the weight of the thatched materials. The roof
should then be designed with a sufficient slope {at Jeast 30-45 degrees) to allow for proper water
drainage, and the eaves should extend adequately to ensure water flows off the roof, preventing leaks
at the base. The thatching layers should be applled in a shingle-fike overlapping pattern, with each
layer slightly overlapping the one below to enhance water resistance. The thatch shouid he tightly
packed and bound securely with twine or wire to prevent displacement by wind orrain. Next, the net
protection should be installed, either beneath the thatch, possibly covering the rafters, or placed
above the thatch and secured with fasteners. itis crucial to ensure the net is tightly secured to prevent
any sagging or movement that could compromise its protective function. Use stainfess steel or rust-
proof fasteners to attach the net to the roof framework or bearns, ensuring there are no gaps between
the net angd the thatch to prevent debris from passing through.
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D. Instailation Procedure

The site preparation for the roofing system hegins with ensuring that the roof structure is properly
constructed, with the timber framework securely installed and leveled to provide a stable base for the
thatching. The roof slope must be designed to comply with the necessary specifications, ensuring a
minimum slope of 30-45 degrees to facilitate effective water drainage and prevent the pooling of
water. During the thatching process, the flrst layer of thatch is installed, with each piece tightly secured
1o the framework using durable twirie or wire, ensuring that the thatch is properly aligned. Successive
layers are then applied in a shingle-like overlapping pattern, working fram the bottom to the top to
enhance water resistance and tc prevent displacement due to wind or rain. The thatching process
continues unti! the entire roof surface is adequately covered. Following the completien of the thatch
layers, a net protection system is Installed. The netting, which may be polyethylene or HDPE mesh, Is
placed either beneath the thatch or on top, depending on design specifications, and is securely
fastened using rust-resistant fasteners to ensure it covers the entire roof area. The net must be
tensioned tightly to avold sagging, and the fastening system must prevent any maovement of the
netting, maintaining its protective function. The final inspection \nvolves 2 thorough check of the roof
for any gaps in the thatching or netting, ensuring all components are properly secured. Additionally,
the water drainage system should be verified to ensure it operates efficiently, and the roof must be
fully secured against strong winds, pests, and other environmental factors.

XVIll. CARPENTRY AND JOINERY WORKS
A. Description
The work under this item shall consist of furnishing all required materials, fabticated
woodwerk, tools, equipment and labor and performing all operations necessary for the
satisfactory completion of alf carpentry. and joinery works in accordance with the Plans and
this Specification,

B, Material Requirements
a. Lumber
Lumber of the different species herein speclified for the various parts of the structure
shall be well-seasoned, sawn straight, sundried or kiin dried and free frem defects
such as leose unsound knots, pitch pockets, sapwood, cracks and other imperfections
impairing its strength, durability and appearance. Jambs, transoms, mullions,
headers, sills, frames, and wood bese shall be air dried and weli-seasoned for at least
2 months before use.

1, Gradesof Lumber and Usage

1. Stress grade is seasoned, close-grained and high quality lumber of the
specified spacie free from defects and suitable for sustaining heavy
loads. Stress grade lumber shall be used for wooden structural
mernber subject to heavy loads, and for sub-flocr framing embedded
or in contact with concrete or masonry.

2. Select grade lumber of the specified specieis generatly of high quality,
of good appearance, without imperfections, and suitable for use
without waste due to defects and suitable also for natural finish.

3. Select grade lumber shali ke used for flocring, sidings, facia and base
beards, trims, mouldings, millwork, railings, stairs, cabinet work,
shelvings, doors, windows and frames of openings.

4. Common grade [umber has minimum tight medium knot not larger
than 25 mm in diaméter, with minimal imperfections, without
sapwood, without decay, insect holes, and suitable for use with some
waste due to minor defecis and suitable also for paint finish,
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5. Common grade lumber shall be used for light framework for wall
partlt[uns, ce:hng jGrSt and nailers.

. Lumber Species and Usage
Unless otherwise specified on'the Plans, the following lumber species shall be
used as indicated:

1. Yacal (stress grade) for structural member such as post, girders, glrts,
sleepers door and window frames set or in contact wkh concrete or
masonry.

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

3. Apltong (common grade) for reof framing supporting light roofing
materials such as galvanized iron, aluminum, for wall framing, celling
Joists, hangers and nailers.

4. Tanguile {select grade) for door and windows, facla and base beards,
trims, mouldings, millwork, railings, stairs, cabinet work, shelvings,
flooring stding, celling joist, studs, roof framing and nailers,

5. Narra (select grade) for stair railings, floering boards, wal! panels base
boards, trims, mouldings, cabinet work, millwork, doors and windows
when indicated as such in the Plans.

6. Dao (selected grade) for stalr railings, flooring boards, wall panels
base boards, trims, mouldings; cabinet work, millwork, doors and
windows when indicated as such on the Plans.

iil. Moisture Content
Except otherwise specified, lumber shall be sun-dried, or kiln-dried. At time
of installation, the maximum moisture content, expressed as a percentage of
the oven-dry wooed, shall be as follows:

Rough Carpentry and Framing
a. Framing lumber 50.80 mm and less in thicknass: 19%
b. Framing lumber over 50.80 ram thick: 25%

Interior millwork, finlsh ard trime: 17%

iv. Substitution in Lumber Species
Any lumber equally good for the purpose intended may be substituted for the.
specified kind subject to the prior approval of the Engineer, provided the
substitution shall be of an equal or better specie acceptabie to the Engineer.
In case of substitution with a better specle, no additional cost therefore shall
be allowed to the Contracter

Plyboard

Plyboard shali be good grade and made of laminated wood strips of uniform width
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 less
than 2 mm thick similarly bonded to the core. The 232 plyboard of not fess than 16
mm thick shall be free from defect such as split in veneer, buckling or warping.
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2.

Plywood

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

Two (2] types of plyweod based on bonding quality:

Type | (Exterior/Marine Plywoad)

This is intended for ceiling exposed to moisture such as at toilets and eaves, partitions
and doors {toilet and bath) and ceiling to be finished with acrytex.

Type ii {Intetior/Ordinary Plywood)
This is intended for interior ceiling, doors and partitions shall be of 6 mm thick tanguile
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 Quality — Part 1: Test Methods and PNS 1SO
12466-2:2016 Plywood ~ Bonding Quality — Part 2: Requirements.

Lawanlt

Lawanit, when reguired per plans, shall be & mm thick, tempered or cll-impregnated
for moisture/water resistance. Texture of lawanit shall be subject to the approval of
the Engineer.

Materials Other than Lumber
1. Plastic Sheet
When required for counter top, plastic 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 desigh shall be as selected from the
manufacturer’s standard and approved by the Engineer.

il. Glue
Glue shall be from water resistant resins which, upon hardening, shahli not
dissolve nor lose its bond or haiding power even when soaked with water for
extended period.

Glue in powder form be in sealed container and shail be without evidence of
lumping or deterioration in quality.

ifi. Fasteners
Nails, screw, boits and straps shall be provided and used where suitable for
fixing carpentry and joinery works. All fasteners shall be brand new and of
adeguate size to ensure rigidity of connections. 1. Nalls of adeguate size shall
be steel wire, diamond-pointed, ribbed shank and bright finish, 2. Screws of
adequate size shall be cadmium or brass plated steel with slotted head. 3. Lag
screws of adequate size, for anchoring heavy timber framing In concrete or
masonry, shall be galvanized steel. 4. Bolts and nuts shall be of steel having a
vield point of not less than 245 MPa. Bolts shall have sguare heads and
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provided with standard fat steel washers and hexagonal nuts, Threads shall
conform to American coarse thread series. The threaded portion shall be leng

- enough such- that the nut. can be tightened against the bolted members
without any need for blocking. The bolt’s threaded end shall be finished
smooth for ease of engaging and turning of the nut. 5. Wrought iron straps or
angles, when reguired in conjunction with bolts or lag screws to provide
proper anchorage, shall be of the shape and size shown on the Plans.

iv. Fiber Cement Board
It shall comply with the applicable requirements of ASTM C1186, Standard
Specification for Flat-Fiber Cement Sheets for exterior application and ASTM
(1288, Standard Specification for Fiber-Cement Interior Substrate Sheets for
interior application.

v. Gypsum Board
it shali comply with the applicable requirements of item 1041, Gypsum Board.,

vi. Pre-Painter Metal Panel
It shall comply with the applicable requirements of ftem 1014, Prepainted
Metal Sheets.

vii. Aluminum Metal Cladding
Aluminum for metal cladding shall comply with the applicabie requirements
of tern 1039, Aluminum Cladding.

viil, Polyvinyl Chioride {PVC)
Polyvinyt Chioride (PVC) shall be made from 100% virgin PVC and Class A fire
rating in accordance with ASTM E£84, Standard Test Method for Surface
Burning Characteristics of Building Materials.

ix. Moulding
Mouldings may be made of steei, wood, PVC, concrete and precast concrete
or as indicated on the Plans. It shall match the surface where it shall be buiit,

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

X. Moduiar Partition
Mouldings may be made of steel, wood, PVC, concrete and pracast concrete
or as indicated on the Plans. It shall match the surface whare it shalf be built.

Sizes, dimensions, colors, finishes, locations and design detalls shaill be
specifiad on the approved Plans and in accordance with the manufacturer’s
recemmendation.

C. Construction Requirements
a. Quallty Materlails
All materiais to be incorporated in the carpentry and joinery works shall be of the
quality specified under Section 1003.2, Material Requirements. Before incorporation
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in work, all materials shall have been inspected/accepted by the Engineer or his
authorized representative.

Storage and Protection of Materials

Lumber and cther 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 preciude delay in the work. Lumber shall be piled in orderly stack
at least 150 mm above ground and sheltered place where it will be of least obstruction
to the work.

Shop Drawings

Ltumber and other materials shall be protected from dampness during and after
dellvery at the site. Materials shail be delivered well in advance of actual need and in
adequate quantity to preciude delay in the work. Lumber shalt be piled in orderly stack
at least 150 mm above ground and sheltered place where it will be of least obstruction
to the work.

Rough Carpentry
Rough carpentry covers timber structural framing for roof, flooring, siding, partition
and celling.
I. Framing shall be stress grade or common grade lumber of the specie spacified
under Subsection 1003.2.1.2, Lumber Species and Usage.

ii. Rough carpentry shall be done true to lines, levels and dimenslons. It shall be
squared, aligned, ptumbed and well fitted at joints.

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

iv. Fasteners, cannectors ahd anchors of appropriate type and number shail be
provided and fitted where necessary.

v. Structural members shall not be cut, bored or notched for the passage of
conduits or pipes without prior approval of the Engineer, Members damaged
by such cutting or boring shali be reinforced by means of specifically formed
and approved steei plates or shapes, otherwise, damaged structural members
shall be removed and replaced to the satisfaction of the Engineer.

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

Finished Carpentry
Finished carpentry covers work on flooring, siding and celiing boards, stairs, cabinets,
fabricated weodwork, millwork and trims.
i. Framing lumber shall be select grade, free from defects and where exposed
in finished work, shall be selected for color and grain.

li. Joints of framing shall be tenoned, mortised or doweled where sultable,
closely fitted and secured with water resistant resins and glue. Exterior jolnts
shall be mitered and interior angles coped.

il. Panels shall be fitted to allow for contraction or expansion and insure that the
panels remain in place without warping, splitting and opening of jcints.

v. Plyboard shall be as specified under Subsection 1003.2.2 unless otherwise
indicated on the Plans.

v. Plywood shall be specified under Subsection 1003.2.3.

vi. Exposed edges of piywood or plywood for cabinets shall be provided with
select grade hardwood sirips, rabbeted as necessary, glued in place and
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f.

secured with finishing nails. To prevent splitting, hardwood for trims shall be
drilied before fastening with nails or screws,

vii. Fabricated woodwaork shall-be dene-preferably at the shop. it shall be done
true to details and profiles indicated on the Plans. Where set against concrete
or masonry, woodwork shall be installed when curing is completed.

viit. Exposed wood surfaces shall be free from disfiguring 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
1o finish.

Fiber Cement Board -

Examine, clean, and repair as nacessary any substrate conditions that would be
detrimental to proper installation. Do not begin instaliation untll unacceptable
conditions have been corrected.

Prior to commencing installation, verify governing dimensions of building and

-condition of substrate. If substrate preparation is the responsibility of another

instailer, notify Engineer of unsatisfactory preparation before proceeding.

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

i. Use trim details indicated on drawings.
il. Touch up all field cut edges hefore installing.
lil. Pre-drilk nall holes If necessary to prevent breakage.

Over waod studs without sheathing. Install building paper over studs prior 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
using correspondingly longer nalls.

Over Masonry Walls. Install furring strips of adequate thickness to accept full length
of nalls and spaced at 406 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 HD self-
tapping, corrosion-resistant ribbed bugle head screws. Attach pane! st each stud
insuring that at least three {3) scraw threads penetrate the studs.

After installation, seal all joints. Seal around all penetrations.

For finish painting, follow manufacturer’s recommendation timeline for painting
primed and unprimed products. Pzint all exposed cut edges.

Gypsum Board

Installation requirements shatl conform to the applicable requirements of item 1041,
Gypsum Board,
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h. Aluminum Metal Cladding
Installatian requirements shall conform to the applicable requirements of item 1033,
Alyminum Cladding.

i. Prepalnted Metal Panel
it shalt comply with the applicable requirements of ltem 1014, Prepainted Metal
Sheets.

i Moulding
Moulding color finishes shall match the wall or the surface where it will be Installed.
Cutting detalls of molding and its Installation shall be in accordance with the
nanufacturer’s instructions and detailed drawings approved by the Engineer.

k. NModular Partition
installation requirements shall be in accordance with the manufacturer’s instructions
and detailed drawings approved by the Engineer,

D. Method Of Measurement
The guantity to be paid for will be measurad as per individual item detailed in Section 1003.5,
Basis of Payment for the complete Carpeniry 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 Iems 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, equipment, fools and incidentals necessary to complete the
waork.

payment shall be made under:

Nomber Description Mesmmroment |
1003 (a1 coneds ©.5 . Metd Frame, Fiber —* gquare Meter
1003 (1)a2 (ém,t ;za:_;m, Wood Frame, Fiber f Square Meter
1003 ()bt ;ﬂ%“'s o Metal Frame, Marine - square Meter
1003 (b2 Elm 4.5 mm, Wod Frame, Marine - Square Meter
1003 (el ggll:;g—éﬁ mm, Metal Frame, Marine Square M cter
1003 (1)e2 . Smem, Wood Frame, Matine  gquare eter
1003 (1)d1 gﬁm%d & mm, Metal Frame, Ordinary Square Meter
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© Pay Item e Unit of
~ Number o n_m_"t"”_‘ | | Measurement
" 1003 (a2 mﬂe mm, WQod_ Frame, Ordinary  Square Mater
1003 (1)et  Ceiling, Metaf Frame, Gypsum Board Square Meter
1003 (1)e2 g:"n::g‘ Metal Frame, Prepainted Metal Square Meter
1003 (1)e3 glia;ég;g Metal Frame, Aluminum Metal Sesar e'm
1003 ¢1)f  Celling, Wood Frame, Wood Square Meter
1003 {2)a1 wdis i, Metal Frame, Fiber Cement Squtare Meter
1003 (2)az gaﬂ, 4;:5 B::a"rl& Wood Frame, Fiber - Square Mete ,
1003 (21 gﬁf rro, Metal Frame, Fiber Gement Square Meter
1003 (2)b2 Wall, 10 mm, Metai Frame, Fiber Cement Square Meter
1003 (263 | \évoa;?dlz mm, Metal Frame, Fiber Cement Square Meter
i°93 @Jbed. _;\gi,dﬁ mm, Wood Frame, Fiber Cement Square Meter
' 1003 (2)c1 gta_li, 4.5 ram, Metal Frame, Marine  Square Meter
1003 @)z Wall, 4.5 mm, Wood Frame, Marine Square Meter
: 1003 (2)d1 - Watk, 6 mm, Metal Frame, Marine Square Meter
1003 (2)d2  Wall, 6mm, Wood Frame, Maring Plywood | Square Meter
. _ - Wat,, 6 mm, Metal Frame, Ordinary "
1003 (2)e1 y | Square Meter
1003 (2)e2 ;‘;;‘:;oﬁd'-“mfw Frame, Ordinary Square Meter
o 1003 (2)f  Wall, Aluminum Metal Cladding Square Meter
- 10032 wall Lump Sum
~ 1003(3) Cabinets Square Meter
1003 (4) - Cabinets Each
1002 (5) - Roof Frame, Wood Board Foot
1003 (6}  Floor Frame, Wood Board Foot
1003 (7}  Flooring, Wood Square Meter
1003 (8) Floaring, Wood Board Foot
1003 ¢9)  Wall Frame, Wood £ach
1003 {10} | Wail Frame, Wood Meter
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X1X. RUSTIC TILES

Nanber Description Me;:?e?;m
1003 {11)al g:g:; Baard, 19 mim, Fiber Cement Meter
1003 (11)a2 _ Fascia Board, 25 mm, Lumber Meter
. 1003 (12) Fascia Board, Metal Kilograny

1003 (13}  Phenglic Board Each
1003 (34)  Phenolic Board Square Meter
. 1003 {15)a - Moulding, Wood -' Meter '
© 1003 (15)b  Moudling, Concrete Meter
© 1003 (15)c  Moulding, Precast Meter
. 1003 (15 Moulding, PVC Meter

1003 (15)e - Moulding, Steel Mater

1003 (16)  Pressurized Laminated Wood Particies Square Meter

1093 (17} Caxpentry ard Joinery Works . Lump Sum

1003 (18)  Lawanit ~ Square Meter

1003 (19) Wooden Post, Goad Lumber " Board Foot

1003 (20)  Coco Lumber Boarg Foot
1003 (21) - Moutding © Lump Sum

1603 (22)  Modular Partition " square Meter

1003 (23) | Modular Partition Lump Sum

A. Description

This item shall consist of furnishing and instafling rough homogenous rustic tiles materials
including cementitious/adhesive materials, tools and equipment inctuding labor required
in the proper installation of floor, wall and countertop as shown on the Plans and in
accordance with this Specification.

Materlal Requirements

a. Rough Homogenous Rustic Tiles

The tile design incorporates a rustic, homageneous, and rough-finished style, engineered to
replicate the aesthetic of aged natural materials, The surface textura is intentionally uneven,
with & subtle tactile finish that clasely mimics the characteristics of natural stone, providing
both visual depth and physical texture. The color scheme consists of earthy tones such as
brown, beige, terracotta, gray, and ochre, creating a weathered, worn-in effect. The tiles
feature non-repetitive patterns, with inherent varlations in color and texture across the
surface, reinforcing the handmade, organic quality of the product. The edges of the tiles are
rectified or slightly beveled to ensure uniform alignment and pracision during installation. The
matte, non-glossy finish maintains the rugged, natural appearance, eliminating reflective
surfaces that would detract from the rustic charm.

The base material is homogeneous porcelain stoneware, selected for its durability, water

resistance, and low maintenance requirements. The rough, rustic texture is achievad through
speclalized firing processes, resulting in & non-polished surface that mimics the lock of
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untreated natural stone. Tlle thickness ranges from 8-12mm, depending on the selected size.
Available standard sizes include 680mm x 600mm (24" x 24”), 400mm x 400mm (18" x 16"),
-300mm x 600mm (12" x 24"}, and large-format tiles measuring 600mm x 1200mm (24" x 48"},
Custom sizes can also be provided to accommodate speclfic project specifications and design
preferences.

C. Arcessorles
Tile accessories such as round edge ceramic tiles, cove tiles, step treads and nosing
to stairs, landings, and thresholds, skirting, sifls, copings, and bath vents, shalf match
the composition, color and finish of the surrounding tiles.

A, Mortar Materlals
d.1 Portiand Cement
Portland Cement shall comply with the applicable requirements of AASHTO M a5,
Standard Specification for Portland Cement (ASTM C150M).

.2 Sand
Sand shall be well graded fine aggregate clean river sand, free from sotubie salkts and
organic impurities.

d.3 Lime
It shali be hydrated fime with free unhydrated oxide and magnesium oxide content
not to exceed 8% by weight.

B. Grouting Materials

2.1 Sand-Portland Cement Grout :
Sand-Portland cement grout is used with ceramic mosaic, quarry and paver tiles on
floors and walls. Damp curing is necessary.

Anon —the - job mixture of one {1) part Portland Cement to one (1) part of sand shail
be used for joints up to 4.23 mm wide; ane (1) part cement and two

(2) parts sand for joints up to 12.70 mm wide; and one {1} part cement and three (3)
parts sand for joints over 12.70 mm wide. Up to 1/5 part lime may be added.

e.2 Standard Cement Grout

Standard Cement Grout shall be factory prepared mixture of cement, graded sand,
and other ingredients to produce a water-resistant, dense, uniformly colored
material; meant for joints of 3.18 mm width or greater.

e.3 Standard Unsanded Cement Grout
it shall be a factory prepared mixture of cement and additive that provides water
retentivity, eant for joints 3.18 mm wide or less.

C. Construction Requirements

Tile work shall not be started until roughing-ins for plumbing, electrical
and other trades have been completed and tested. The work of all other
trades shall be protected from damage.
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f.1. Setting Materials

1. Wall Tiling. A mix of ane {1) part of cement and four (4} parts of
sand backing-of 10 mm thick shall be laid as base for wall tiling. The
surface of backing shall be scratched in an approved manner, when
completaly set to form key. The surface of the backing shall be well
wetted before the tifing is applied and same shall be cured for 5 days
before tiling starts. Tiles shall be fixed using the appropriate
adhesive.

2. Floor Tiling. The Cantractor shall efther bed the tiles using
cement/sand mortar with ratio of 1:3 and 20 mm thick or lay the
tiles on screed using the appropriate adhesive.

f.2 Substrates Preparation

1. With the installer present, substrates and areas where tiles are to
be installed shall be examined, for compliance with reguirements
for instellation tolerances and other conditions affecting
performance of installed tile.

a. Substrates for setting tile shall be firm, dry, clean and free from
oil or waxy films @nd curing compounds.

b. Installation of grounds, anchors, recessed frames, electrical
and mechanical units of work, and similar items located in or
behind the tite shall be compleied before instatlation of tile.

2. Substrate Levels shall consider the following atlowable variations:

¢. For tiles with all edges shorter than 380 mm, the maximum
allowable variation is no more than & mim in 3 m and no more
than 1.6 mm in 0.3 m from the required plane, when measured
from the high points in the surface.

d. For tlles with at least one {1) edge is 380 mm or longer, the
maxirnum allowable variation is no more than 3 mm in 3 m
and no more than 1.6 mm in 0.6 m from the required plane,
when measured from the high points in the-surface,

3. For thin set wark, the variation can be ho morethan 1.6 mmin i m
with no abrupt irregularities greater than 8.80 mm.

4. Concrete, masonry and plaster substrates shall be grinded or filled as required to
cormply with allowable variatians. For fill and underlayment of concrate, masonry
and plaster substrates, one (1} part Portland cement, three {3} parts sand and
sufficient mortar admixture, if needed, shall be utilized to provide workable
mortar mix.

5. Substrates and adjoining construction, and the conditions under which the work wilk

be installed, shall be examined. Befare proceeding with the worl, all unsatisfactory
condition detrimental to the proper completion of the work should be corrected.
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. General installation

g1 Floor

1.

10.

Instajlation of each material requirement shall be In accordance with the
manufactures’s instructions.

Allowable Variations in Finished Work:
¢ Floors: 3 mm in 2 min any direction £ 3 mm at any location; 0.8 mm
offset at any location.

+ loints: 0.8 mm joint with variation at any locations; 1.6 mmin 1 m
Tile work shall be laid out in pattern using field tile and trim shapes as shown
on the Plans, Tile fizlds shall be centered on both directions in each space or
on each wall area, and shall be adjusted to minimize tile cutting, Uniform joint
widths for ceramic tile and granite tile shall be used unless otherwise shown
on the Plans or approved by the Enginegr. Field tiles, not trim shapes, shall be
cut unless otherwise shown on the Plans,

Tile work shal! be extended irio recesses and under equipment and fixtures in
the spaces shown an the Plans or scheduled to receive tiles. A complete
covaring without interruptions shall be formed .except for control and
expansion joints as shown on the Plans and as required to comply with
disruption of pattern or joint alignments.

Liguid Latex Mortar Thin-Set Installation: Liquid latex mortar for thin-set tile
work shall be used, unless otherwise shown on the Plans.

Work shall be neatly terminated at obstructions, edges, and corners without
disrupting pattern or joint alignments.

Intersections and return shall be accurately formed. Cutting and drilling of tile
shall be performed without damaging visible surfaces. Edges of tile abutting
trim, finish or built-in items shall be carefully grind cut for straight aligned
joints. Tiles shall be closely fit to electrical outlet, giping, fixtures, and other
penetrations so that plates, collars, or covers overlap tile.

Joining Pattern: Uinless otherwise shown on the Plans, tiles shall be laid in grid
pattern. Joints when adjoining tiles on floor, base, walls, and trim of the same

-size shall be aligned, Tile work shall be laid out and tile fields shall be centeredin

both directions in each space or on each wall area. Tile work shall be adjusted to
minimize tile cutting. Uniform joint widths shall be provided unless otherwise
shown on the Plans.

Tila lining shall ba 1ald out to next full tile bevond dimensiens indicated.
Contro! joints or expansion joints shall be provided where
shown, or required on the Plans, or by job condition for proper

workmanship. Removable divider strip of proper width and
depth of the tile and setting bed shall be installad. Strips shall
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be removed after grouting tites and properly curing the work.
Inint fillers and sealants shall be [nstalled it control joints and
expansion joints, of type as recommended by the tiling
manufacturer.

11. All floor tiling In water present areas such as bathrooms,
washing area, kitchens, pantries and mechanical rooms shall be
lzid with a jaint filiing of approved polyurethane sealant.

12. For areas with ceramic tile floaring, a thick ereamy slurry of
neat white or tinted cement mixed with sufficlent water shall
ke brushed over the floor until all joints are thoroughly filled.
The surface of the floor shalt be gentiy rubbed with a wood
block to bring the surface to true planes. Excess slurry shall be
removed, and the floor shall be rukbed with burlap to clean
the tiles and finish of the joints to the safisfaction of the
Engineer. Walking on tiles shall not be allowed for 5 days after
laying and all completed tiled areas shall be protected to the
satisfaction and approval of the Engineer.

g2, Waill

1. Cement and sand (1:4) mix backing 10 mm thick shall be laid as base
for walt tiling. The surface of the backing shall be scratched in an
approved manner when completely set to form key. The surface of the
backing shall be well wetted before the tiling is applied and same shall
be cured before tlliing starts.

2,

.

Allowable Variations in Finished Work:

Walls: 3 mm in 2 m in any direction; £ 3 mm st any jecation; 0.8

mm offset at any location.

Joints: 0.8 mm joint with variation at any locations; 1.6 mmin 1
m deviation fram plumb and true,

The external and internal angles and side edges of glazed wall tiling shall be
formed with angle beads. Whereas top edges of tiles shall be formed with
rounded edges tiles. Joints shall match the general tiling and special fittings shall
be used.

After edges of tiles have been thoroughly wet, joints in glazed wail tiles and fittings
shall be grouted with a plastic mix of neat white or-colored cement iImmediately

after a suitable area of tile has been laid.

The jolats shall be tooled slightly concave and the excess mortar shall be cut off
and wiped off with a damp cloth from the face tile before it sets hard.

All special purpose wali tiles such as skirting tiles, single round edge, adjacent
round edge, external round edge and the like, shall be used In wall cladding, shall
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E.

F.

1.

2.

be submitted for approval prlor to commencement to work.

7. Al service points in wall Gling shall be drilled holes in the tilas if they are located

in the center of tiles,
Grouting and Pointing

1. Tiles shall have laid in place for at least 24 h before grouting of the
jolnts is started. Grouting mortar shall be white Portland cementor
biended with pigments to acquire the color appropriate for the
ceramic tile.

2. Grouting martar shall be applied over the tile by float or squeegee
stroked diagonally across the joints. Excess mortar shall be
removed with a wet sponge stroked diagonally or in a circular-
motion after 12 min to 15 min. A barely damp or dry sponge shall be
used to remove remaining haze while smoothing ail grouted joints.

Cleaning

Tile surfaces shall be cleaned thoroughly as possible upon completion
of grouting.

All grout haze shall be removed using the appropriate cleaner.

3. Tiles:shall be thoroughly rinsed with clean water before and after

4,

Gl

H.

L

using chemical cleaners.
Surface of tile shall be polished with soft cloth.
Protection from Construction Dirt

A protective coat of neutral cleanser solution diluted with water inthe
proportion of 1:4 {1 L cleanser concentrate to 4 L of water) shall he
appliad.

In addition, tile flooring shall be covered with heavy-duty non-staining
construction paper, taped in place. The protective paper shall not be
torn or removed,

Just before final acceptance of the work, the protective paper shall be
removed and the protective coat of neutral cleaner from tile surface
shall be rinsed off.

Quality Control

Each type and color of tile, mortar, adheslve and grout shall be
obtzined from a single source (o minimize variations in appearance
and quality.

Before installation of tiles, mock-ups shall be erected for each tile and
finish required to verify selections made under sample submittals and
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to demonstrate aesthetic effects as well as qualities of material and
execution. Mack-ups shall be built using materials indicated for final
of work.

1. Delivery, Storage and Handling

1. Packaged materials shall be delivered and stored iIn original
containers with seals unkroken and labels intact until ready for
installation. Damage or contamination of materials by watet,
foreign matter and other causes that may affect its appearance
and quality shatl be prevented.

2. Tiles and setting materials shall be stored on elevated platforms, under cover
and in a dry location and protect from contamination, dampness, or
overheating.

1. Method of Measurement

All works performed under this item shall be measured In square meters or lump sum for
areas actually laid with ceramic or granite tiles and accepted to the satisfaction of the
Engineer.,

K. Basis of Payment
The quantities measurad as prescribed in Section 1018.4, Method of Measurement shall be based on
the Unit Bid or Contract Unit Price which price and payment constitutes full compensation for
furnishing all materials, labor, tools, equipment and other incidentals necessary to complete this tem.

Payment shall be made under:

mﬁ"f Description r-tea‘;:::g::;ut
10158¢1) Glazed tiles and Trims ' Sauare Meter
1018{2) Urniglazed tiles Square Meter
1018 {3 Granite Ties Square Meter
1018 {4} Synthetic ‘Granite Tiles . ~ Square Meter
1018¢5) | Glazed Tites | Square teter
1018 {8) Textured Glazed Tiles ' Square ?*iéte_t
1018(7) Textured Unglazed Tiles Square Meter
1018 {B) Glazed Tiles and Trims Lump Sum _
1018(9) | Unglazed Tiles Lump Sum
1018 (10} Granite Tifes ' Lump Sum
1818{11) Synthelic Granite Tiles Lupp Sum
1018 (12) | Glazed Tiles Lump Sum
1618 {13} Textured Glazed Tiles Lumip Sum '
1018 (14} Textured Unglazed Tilés bump Sum
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XX. CEMENT FLOOR FINISH
A,  Description

This item shall consist of furnishing all materials, labor, tools and equipment in undertaking
cement floor finishing in accordance with the Plans and this Specification.

B. Material Requirements

Manufacturad materials shall be delivered in the manufacturer’s original unbroken packages
or containgrs which are labeled plainly with the manufacturer’'s name and trademark.

h.1 Cement

Portland cement shal conform to the applicable requirements of ASTM C150, Standard Specification
for Portland Cement.

h.2 Fine Aggregates

Fine aggregates shall be clean, washed, river sand and free from dirt, clay, organic matter or other
deleterious substances. Sand derived from crushed gravel or stone may be used with the Engineer’s
approval butin no case shafl such sand be derived from stone unsuitable for use as toarse aggregate.

b.3 Coloring Materlai

The coloring material shall be red ar green oxlde powder of the quality capable of achleving the best
staining power and homogeneity.

b.4 Curing Compound
b.4.1 Gloss-lmparting Waxes

Concrete waxes to impart gloss to concrete surfaces are available from various manufacturers. Some
are curing compounds, for such use they should meet or exceed the water-retention requirements of
ASTM C308, Standard Specification for Liquid Membrane-Forming Compaunds for Curing Concrete.

h.4.2 Evaporation Reducers

Evaporation-reducing chemical can be sprayed on the plastic concrete one {1} or more times during
the finishing operation to minimize plastic-shrinkage cracking when the evaporation rate s high. These
products shall be used in accordance with the manufacturer’s suggestion as per approval of the
Engineer. It shall never be used during the final troweling operations because they discolor the
concrete surface,

b.5 Metallic Floor Hardener {Premix)

Metallic floor hardener shall be a mixture of oil-free specially graded clean iron particles/aggregates,
mingral oxide pigment and Portland cement binder, premixed according to the manufacturer’s
instruction manual. The aggregates shall be free of nonferrous metals, oil, grease, and other -
impurities. The aggregate shall be graded from coarse to fine, with not less than 90% passing a 2.36
mm sleve and less than 5% passing a 0.150 mm sieve or as per approval of the Engineer,

Page 104 of 151



b.6 Non-Metallic Floor Hardener

C.

1. Powder type hardener shall be a silica quartz aggregates, workability admixtures,
mineral oxide pigments and Portland cement mixed according to the manufacturer’s
instruction manual.

2. Epoxy type topping hardener shall be a combination of epoxy resins filled with hard
and natural emery or sifica quartz aggregates, premixed according to the
rmanufacturer's instruction manual.

Construction Requirements

c.1 Mixture

Concrete topping materials shall be measured accurately inaccordance with the following:

1.

Mortar topping shall be one (1) part Portland cement and three (3} parts of fine aggregates
by loose volume.

Finish topping shall be pure Portiand cement properly graded conforming to the
requiremnents of ASTMM C150, mixed with water to approved cansistency and plasticity, Where
required to be colored cement floor finish, red or green oxide powder shall be premixed with
Portland cement complying with finish topping requirements and the desired color intensity.,
Cement floor finish floor hardener shall be premixed as required and applied in accordance
with the manufacturer’s instruction manual.

c.2 Preparation of Concrete Surface

Surface to receive mortar concrete topping shall be cleaned of all projections, dust, locse particles
and other foreign matters. Examine surface to determine soundness of concrete for polishing. Finish
elevation shall be established aver the areas shown on the Plans.

c.3 Finishing

Before any mortar concrete topping is applied, the prepared concrete base surface shail first be
wetted and grouted with Portland cement.

1

2

Mortar topping of the thickness specified on the Plans, shall be spread over the prepared
concrete hase and shall be float finished using wood hand trowel. Batches of mortar topping
shall be emplaced within 1 h of mixing thereof.

As soon as the water sheen has disappeared the surface shall be lightly scratched with a stiff
bristle breom.

The finish topping mixture whether plain, colored, or with floor hardener shalf be spread over
the lightly scratched surface before final set taken place and hand trowe! to produce a smaoth
surface.

The finished surface shall be free of trowel marks, have uniform texture and true to plane
within an allowable tolerance of 3mmin 3 m,
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¢.3.1 Types of Concrete Floor Finish

4. Scratched Finish ) : . e o o
Place, consolidate, strike off, and level concrete, eliminating high spots and low spots. Roughen
the surface with stiff brushes or rakes before the final set.

2. Floated Finish

Place, consolidate, strike off, and level concrete, eliminating high spots and low spots. Do not
work concrete further until it is ready for floating. Begin floating with a hand float, a biaded power
float equipped with float shoes, or a powered disk float when the bleed water sheen has
disappeared and the surface has stiffened sufficiently to permit the operation.

3. Troweled Finish

Float concrete surface, then power-trowel the surface. Hand-trowe! the surface smooth and free
of trowel marks. Contthue hand-troweling until a ringing sound is produced as the floor is
troweled.

4. Broom or Belt Finish
Immediately after concrete has received a floated finigh, give the concrete surface a coarse
transverse scored texture by drawing a broom or burlap belt across the surface.

5. Dry-shake Finish

Blend metallic or mineral aggregate specified in Contract Documents with Portland cement in the
proportions recommended by the aggregate manufacturer, or use bagged, premixed material
specified in Contract Documents as recommended by the manufacturer. Float-finish the concrete
surface. Apply approximately 2/3 of the blended material required for coverage to the surface by
a method that ensures even coverage without segregation. Float-finish the surface after
application of the first dry-shake. Apply the remaining dry-shake material at right angles to the
first application and in

locations necassary to provide the specified minimum thickness. Begin final floating and finishing
immediately after application of the dry-shake.

After selected material is embedded by the two (2} floatings, complete operation with 2
broomed, floated, or troweled finish, as specified inthe Contract Documents.

6. Nonslip Finish

Where a nonslip finish Is required, give the surface 2 broom or beilt finish or a dry-shake
apphication of eryshed aluminum oxide or other abrasive particles, as specified in the Contract
Documents, Rate of application shall be not less than 2.2 kg/m2.

7. Exposed-Aggregate Finish

immediately after surface of the congrete has been leveled tamp the aggregate lightly to embed
aggregate in the surface. Float the surface until the embedded stone is fully coated with mortar
and the surface has been finished. After the matrix has hardened sufficiently to prevent
dislotigment of the aggregate, apply water carefully and brush the surface with a fine-bristled
brush to expase the zggregate without dislodging it. An acceptable chemical retarder sprayed on,
freshly floated concrete surface may be used to extend the worklng time for the exposure of

aggregate.

Page 106 of 151



8. Non-skid Cement Floor Rough Finish with Groove Lines
Give the concrete surface a hroom or belt finish across the surface with groove lines as shawn on
the Plans.

¢.4 Application of Curlng Compound
Immediately after the finishing operations have been completed, the entire concrete surface
shall be sprayed uniformly wlth curing compound and before the set of the concrete has taken
place, or if the pavement is cured initially.

¢.5 Protection of Finished Surface
Cement floor finished surface shali be covered with burlap or appropriate covering to avoid
injurious action by sun, rain, flowing water and mechanical injury.
D. Workmanship
Cement floor shall be finished level and true to finish elevation as shown on the Plans. Finish topping
shall have no visible junction marks where one {1) day's work adjoins the other, V-cut groove lines
shall be provided where shown on the Plans or as directed by the Engineer.

E. Method of Measurement

All cement floor finish shall be measured in lump sum basis and square meters or part thereof for
work actually completed and accepted.

F. Basis of Payment
The work completed and accepted as measured in square meters shall be pald for at the Unit Price or
Contract Price which price constitute full compensation including labor, materials, tools and

incidentals necessary to complete this ltem.

Payment shali be made under:

‘Number Description Measurement
i021{1)a | Cament Floor Einish, Plain Square Meter
102t {1)b | Cement Fiocr Finish, Colored | Square Meter
1021 (1)c | Cement Floor Finlsh, with Flaor Square Meter
) Hardener
102142} | Stamped Comerete Square Metar
1021 (3)a | Floor Topping, Plain Square Meter
1021 (3} | Foor Topping, Toweiled Finish Square Meter
1021 (3)c | Floor Topping, Dry-Shake Finish Square Meter
1021{4) | Straight ko Finlsh Square Meter
1021 (5} | Cement Broom Finish Square Meter
10286} | Nonslip Finish _ Square Meter
121 (7) | Scraiched Fmish Square Meter
1021 (8) | Floated Finish Square Meter
1021(8) | Exposed Aggregete Finish, Square Mater
1021 1Y | Gloss-imparting Waxes Square Meter
1021 {11} | Feaporation Reducers Square Mater
1021 {12} | Floor Finlshes Lump Sum
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XX). STUCCO FINISH
A. Daescription

This item shall consist of furnishing all materials, labor, tools and equipment required in undertaking
the proper application of stucco finish in accordance with the Plans and this Specification.

B. Material Requirements

h.1 Cement

Cement used For stucco shall conform with the applicable requirements defined in ltem 200,
Structural Concrete,

b.2 Fine Aggregates
Aggregatas shall conform to the requirements of ASTM C897, Standard Specification for Aggrega‘he

for Job-Mixed Portland Cement-Based Plasters. 1t shall be graded as follows:

Table 1022.1 Grading Requirements for Sand

Percent Retained {By Weight)

Standard Natural Sand Manufagct;red Sand

Sieve {mm) - —
max min : Mmax min

4.750 90 ¢ 0 0
2.360 10 | 1] D 0 .
1.180 40 10 40 10
0.600 65 ' 36 _ 65 30
0.300 90 70 80 ' 60
0.150 100 95 ' A ' 75
0.073 i 10C 97 100 G0

b.3 Hydrated Lime

Hydrated lime shall be type “S” conforming to the requirements of Subsection 500.2.5, Admixtures
of item 900, Structural Concrete.

b.4 Water

Water shall conform to the requirements of Subsection 900.2.3, Water of ltem 90C, Structural
Concrete,

b.5 Fibers

Fibers are dispersed throughout the mix to increase the strengih of the base coats and minimize
cracking. Thesé can come in the form of glass fibers, aikali- resistant fibers, nylon, polypropyiene or
carbon fibers. Fibers shalt conform to the requirements of ASTM C1118, Standard Specification for

Fiber-Reinforced Concrete.

Page 108 of 151



b.6 Pigment
Pigments in powder form 1o be used in stucco shall conform to ASTM CI78M, Standard Specification
for Pigments for integrally Colored Concrete. The maximum prescribed dosage rate of a pigment
shal] be equal fo or less than ten {10) mass percent of cement. When a combination of pigments is
used 1o produce the desired color and color intensity, the total dosage rate of ali pigments combined
shall not exceed any of the individual maximum dosage rates of the component pigment,

€. Construction Reguirements
¢.1 Surface Preparation
All ptaster bases and accessories shall be free of deleterious amounts of rust, oil, or cther foreign
matter, which could cause bond failure or unsightly discoloration. Surface preparation prior to
stucco application shall be in accordance with Subsection 1027.3.1, Surface Preparation of Item
1027, Cement Plaster Finish.

c.2 Plaster Proportions

Plaster proportion for stucco shall conform to the applicable requirements of Subsection 1027.3.2,
Surface Preparation of ltem 1027, Cement Plaster Finish.

¢.3 Mixing

Mixing for stucco shall conform to the applicable requirements of Subsection 1027.3.2.1, Mixing of
item 1027, Cement Plaster Finish.

¢.4 Application

The application of stucco shali be in conformance with Subsection 1027.3.4, Application of item
1027, Cement Plaster Finish and ASTM (€926, Standard Specification for Application of Portland
Cement-Based Plaster,

Color for stucco shall be modified by adding mineral oxide pigments to the plaster mix. Different
textures of stucco shall be achieved by special techniques using different tools before stucco mix has
hegun to set.

.5 Workmanship

Stucco finish shall be properly applied true 1o details, squared and plunibed.

0. Method of Measurement

The quantity to be paid for under this item shall be measured in square meters for stucco finish
actuatly compieted in the structure.
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E. Basis of Payment

The work quantified and determined in Section 1022.4, Method of Measurement as provided in the
Bill of Quantities shall be paid for at the Contract Unit Price which price constltutes full
compensation for all stucco finish necessary to complete this [termn.

Payment shall be made under:

Pay Item : " Unit of
Number Description Measurement
1022 (1) Stucco Finish Square Mater

XX RAILINGS

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

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

Railing shall not be considered a part of the structurai system of the building unless it is stated
in the design.

B. Material Requirements

cl

el

Concrete
it shall conform to the applicable requirements prescribed in Section 900.2, Material
Requirements of tem 900, Structurai Concrate,

Forms and Falseworks
It shall conform to the applicable requirements prescribed in Subsection 903.2
Material Requirements of {tem 903, Formworks and Falseworks.

Ltumber, Plywood and Other Related Materials _
It shall confarm to the applicable reguirements prescribed in Section 1003.2, Material
Requirements of ltem 1003, Carpentry and Joinery Works,

Hardware
This shall conform to the applicable reguirements of prescribed in Section 1004.2,
Material Requirements of ltem 1004, Hardware.

Masonry
These shall conform to the requirements of Saction 1046.2, Material Requirements of
Item 1046, Masonry Works.

Mortar

Mertar shall consist of sand, cemant and water conforming to the requirements of
Hem 900, Structurat Concrete, mixed in the proportion of one (1} part cement to three
(3] parts sand by volume, and sufficient water to obtain the required consistency.
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k.

Reinfarcing Steel
it shall conform to the applicable requiremeénts of Subsection 902.2.2, Material
Requirements of Item 902, Reinforcing Steel.

Stone
Stones shall be clean, hard, and durable and shall be subjected for the Engineer's
approval, Adobe stones shall not be used unless ctherwise specified,

Metal

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

Stainless Steel (Non-Ferrous Metal)

[t shall conform to the requirements of ASTM A276M, Standard Specification for
Stainless Stee! Bars and Shapes or as called for in the Plan

Glass and Glazing
1t shall conform to the applicable requirements prescribed in Section 1012.2 Matertial
Reguirements of tem 1012, Glass and Glazing.

Glass shall be laminated, heat strengthened, and tempered unless otherwise
indicated In the Plans. If laminated glass were called for in the Plans it shall conform
to ASTM €1048, Standard Specification for Heat-Treated Flat GlassKind HS; Kind FT
Coated and Uncoated Glass and ASTM €1172, Standard Specification for Laminated
Architectural Flat Glass. The minimum thickness of glass shall be 6 mm unless
otherwise indicated in the Plans. If glass is intended for exterior railing in-fill paneis,
it shall comply with the following:

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

Ii. Railing systems shali be in accordance to ASME E 2358, Standard Specificatian
for the Performance of Glass in Permanent Glass Railing Systems, Guards, and
Balustrades. These systems inciude glazing in-fill, as well as structurat glass
railing types. The four {4) levels of performance are shown.
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Table 1051.1 Levels of Performance

. _ _ ANSI 297.1
_ . ASTM E935 (Structural - _ .
Performance Lavel . A) (Minimum) (sa:;ti’n{‘:‘ﬂ:::t ) 3
- Concentrated load: 890 N _
1 - Uniform Load: 290 N/fm Pass
- Infill Horizontal Load: 2303 -
{ 220N
: Concentrated foad: 890 N
5 . Uniform Load: 290 N/fm Pass
; Infill Horizontal Load: 220 | 421
. N
' Concentrated foad: 1330 N
3 * Uniform Load: 730 Nimi Pass
- Infili Horizontal Load: 542}
- 220N
Concentrated load: 1620 N
4 Uniform Load: 880 N/m Pass
Infill Horizontal Load:220 542 1
N :

Nota: ‘Tests performed as outfined i ASTM E935, Standard Test Methads for Perfarmance of
FPermanent Metal Rading Systems and Raifs for Baiidings. _
Fests pertormed as described in ANST Z97.1 2015, For salety glazing materials wsed in
buiidings - safety performante specifications and method test,

1. Aluminum
It shall conform to the requirements of ASTM B221, Standard Specification for
Alumlnum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.

m. Painting, Varnishing and Other Related Works
These shall conform to the applicable reguirements prescribed in Section 1032.2,
Material Reguitements of item 1032, Painting, Varnishing and Other Related Works.

C. Construction Reguirements
a. General
Railings shall be constructed in accordance with the Plans and shall not reflect any
unevenness in the structure/building. All railing posts shall be set plumb unless
otherwise indicated on the Plans.

b. Concrete Ralling
Concrete railing shall be constructed in accordance with the requirements of
Subsection 900.3 Construction Requirements of Item 800, Structural Concrete.

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

Forms shall either be of single width boards or shall be lined with suitable
material 1o have a smooth surface which shall meet the approval of the
Engineer or as shown in the Plans,

All moldings, panel work and bevel strips shall be constructed according to
the detailed Plans with mitered joints. All corners in the finished work shail
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s

betrue, sharp and clean cut, and shall be free from cracks, spalls, honeycombs
and other defects.

it. Precast Rallings
Molst tamped mortar precast members shall be removed from the molds as
sooh 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 be
rejected.

fii. Wooden Railing
The construction requirements shafl be in conformance, whenever
appiicable, with Subsection 1003.3 Construction Requirements of item 1003,
Carpentry and Joinery Works.

iv. Masonry Railing
The construction requirements shall be [n conformance, whenever
applicable, with Subsection 1046.3 Construction Reguirements of Item 1046,
bMasonry Works

v. Stone Railing
The maximum projection of stones beyond the pitch lines and shall not be
mare than 50 mm.

vi. Metal Railing
The metal railing shall be fabricated in accordance with the dimenstons 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 approval of the Engineer

vii. Stainless Steel Railing
The metal railing shall be fabricated in accordance with the dimensions shown
on the Plans. During installation, stainless steel rafling shall be free from rust
and surface hlemish. It shall be rust free untit ten {10) years after compietion.

vill. Glass Railing
The construction requirements shall be in conformance, whenever
applicable, with Section 1012.3 Construction Requirements of Item 1012,
Glass and Glazing.

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

E. Basis Of Payment
The accepted guality, measured as prescribed in Section 1051.4, Method of Measurement
shall be paid for at the Contract Unit Price for Raiting, which price and payment shall be full
compensation for furnishing and placing all materials including all labor, equipment, tools and
incidentals necessary to complete this item.
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Payment shall be made under:

1 .
. Normiar Pescrption Messurement
| 1051 (1)a | Railing ) | Lump Sum
| 1051(1)b Raling Meter
. 1051(2)a | Concrete Raifing, Standard Meter
| 1051 (2)b | Concrete Raifing, Baluster | Meter
' 1051 (2)c | Concrete Railing, Parapet Meter
| 1051(3) | Wooden Raiiing | Meter
. 1051(4) | Stone and Brick Railing Meter
. 10S1(5) |Metat Railing Meter
| 10S1(6) | Stainless Steel Railing Meter
1051 (7) | Glass Railing Meter

XX. PAINTING, VARNISHING AND OTHER RELATED WORK
A. Dascription
This Item shall consist of furnishing all paint materials, varnish and other related products,
labor, tools, equipment required and undertaking the proper application of painting,
varnishing and related works in accordance with the Plans and this Specification.

B. Material Regulrements

a. Paint Materials
Paint material shall conform to the reguirements of the following Specifications:
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_ Application
. Specification far Fiat | _
e - - prepared
Flat Latex ;Latex . Paint . (Wh’te_ : plaster, masonry and
. PNS 139 " and fight tints for; . _ g
Paint texterior and interior primed wood and other
:- - use) | architectural surfaces
_ Specification for _
: o : . _ : prepared
 Semi-gloss  oc 4on g::::ﬁ:?rf;e andeilmht plaster, masonry and
; Latex Paint DY _ nd ig primed wood and other
| tints for exterior and | 7 chitectural surfaces
g - Specification for
! Canni : Mlkyd-based  Semi- prepared
E_gf}am!;g:oss ong 275 | Oloss Enamel Paint | plaster, masonry and
: Paint * (white and Eght tints | primed wood and other
.;. “for  extecior  and ! architectural sutfaces
 interior use) |
- Specification for |
“Alkyd-based  Gloss
: Enamel PNS 226 Enamel Paint (white | Wood, metat and other
{ Pgint, cand  coloured  for | architectural surfaces
_exterior and interior ;
: ‘sg‘s‘;‘g . Specification for
;M otal PNS 366 : Alkyd-based  Metal | Ferrous metal
Primer Primer
Epoxy e
Metal PNS 2113 | ppeciication of Eooxy | kerrous metal
Primer |
- Speification for |
_ - Alkyd-based Flat
- Flatwall : o
: . Enamel Paint (white
'E;';:Te’ PNS227 ' and tight tints for
exterior and interior
_use} _
_ : : Specification for Gloss
. : ‘latex Paint  (white
Slosslalex  pnsa62 ‘and fight tints for
: ' i exterior and interior
. . use) _
Water - Specification for | Concrete, metal, wood
. Baﬁd 2 1T el ol e § YT YN . of P g guge T |
i E . Specification for { Concrete, wood, metal
. Em - PN5 2118 . Epoxy Enamel, white | and other architectural
I " - and coloured
- Roof paint _ . Spexification for Roof |, . . '
(water-  PNS464 | paint (water-based, | | aniabie roofing
~based, flat) . . flat
Roof paint Specification for Roof | ,, . _
(Portland. | PNS465 | paint (Partiand | P@intabie roofing
Cement) Cement)

Page 115 of 151



c'

d.

el

hl

3(

N

Tinting Colors

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

Acry-Colors

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

Concrete Neutralizer

Concrete neutralizer shalf 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.

Silicon Water Repellant
Silicon water repeliant shall be transparent water shield especially formulated to
repel rain and moisture an exterior masonty surfaces.

Patching Compound

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

Varnlsh
Varnish shall be a homaogeneous solution of resin, drying oii, drier and solvent. It shall
be extremely durable clear coating, highly resistant to wear and tear without cracking,
peeling, whitening, spotting, etc. with minimum loss of gloss for a maximum period
of time.,

‘Lacquer

Lacquer shall be any type of organic coating that dries rapidly and solely by
evaporation of the solvent. Typical solvent are acetates, alcohols and ketones, Clear
gloss lacquér shall be in accordance with the requirements of PNS 368, Specification
for Clear Gloss Lacquer.

Shellac
Shellac shall be a solution of refined lac resin in denatured alcohol. 1t 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
holdout of succeeding coats, and contalning sanding agents such as zinc stearate to

allow dry sanding of sealer. It shall be in accordance with the requirements of PNS
367, Specification for Lacquer Sanding Sealer.

Page 116 of 151



ST Jo 41T s88d

-tajeas Suipuss 1anboe] JoJ UcNENRds 198
SNd JO STuaWRLINbal BYY YUM DIUBPIOIIL U] 3G [BYS I “I3[e3s Jo Bulpues Alp mojje
O} S1EJE3]S JUIZ 5B yans sjuade Bulpues SulureIuod pue ‘s1ecd Suipaddns 10 INopioy
poog ‘A1p ¥ajnb apiacid 01 patenuIoy ‘Jenboey Buldip b aq jjeys Jajess Suipues

Jojeas duipues

"sapesd
payoes|q pue agueso uj paysiusny Ajjeouss s uised ayL "[oYod|e By} j0 uolieiodend
Ag dn saup 3] joyode painjeuap ul WSS DBl PRULSE JG UCHNIOS € 3¢ |[BYS JB{[3Ug

Ie(12ys

r1anbae ssoie 1ea|] 1o

UOIRILIDGS ‘GOE SN JO s1uawWaImbal 3yl YUm SOUBPI0dJe U] 3 |eys Janboe] ssoi8
1By "SBUCLISY PUE SIOUDD{E ‘SO1EIRE BIE WBAIOS [E3IA ] JUDAIOS 2Y] JO LoNBIOdRAD
Ag Apjos pue Apides soup eyl Supeod dwedio yo adhy Aue ag [leys Janboer
Janboe

‘DU JO
popad wnwixew e 103 $s0j3 JO 50| WNWIUIW Y3 "3 Burjods ‘Suiusiium Huyjoad
“Gupiaesd TNOLIM Jea] pue Jeam 01 JUBISISI AJYSHy ‘Burieod Jeapr ajgeinp Apwaixe aq
11243 3] ‘JLISAIOS pue IBLIp ‘1o SULAIP ‘UtSB1 JO LIO[INIOS SNOTUDEOWOY B B( |{BYS YSIUIEA

YsiuJepn

"SUOIIBLAALII PUE SJUSP 33R4NS JOUIW (|4 01 Suled
pue siaweid 35Eq 10 UM ‘Asuaisisuod Annd e sonpoad (i jeyl Jujed ojul paxiw
3 LD 1Ry} AUIWINIDES Y| [EMA1EW adAL Japmod auy aq |leys punodwod Sulylled

punadwo) Suined

“SRORLINS ANIOTELL JOLIDPR VO TUNISIDWE PR Ue) |t
0} paIRINULLOE AlROadsD pIBIUS Ja1em 1usledsuen) a¢ jjeys e|adal Ja1em Ucdlis
juejjaday Jailep uAlis

“AyljIqe4np pug uolsaype jujed

FuIAcIdLI SNY] S[[eM JOLIBIXD PUE JOJIIIU| M3 SO JSUOIIPUOD 3384NS SE pajjdde pue
J9JEM UES YIIM PAIN|IP S3e41U83UGH AYlenb apelS 15413 Bq [[BYS 182]|B3INIU 1210U0D
JBZIBANBN 3124IU0D

"UORUR1R4 JOJO3 LUNUWIXEW a8 pue ‘ssajiopo ‘BuiAip 1sey ‘9ssadsip o1 Asea st ey
B[O1YBA X818] JjAOR 2Und YHM PIUIqUIOD suawBid 1o pua|g 1Saul) BY3 LIDJ) pRIeNLLL0)
Ajjeldads aie jey) sBuIeod paseq-iaiem Joj s20[03 Supul YiBusis yBy aq |jeys i

' ' ' . sa0]0)-AY

‘ApOQ JuIEd POOT 1WaNs 0] PRSA 9 [eys JO|0I Bupun
pue Juled JO puel( DUMES "PEISAP JOj0D BY) SINPo.d 0F uted yim Aj1ses saX|W pue
sosJadsip 1Y3 UIsas pAyje Uy punosd juawBid ‘Aljenb apeus 1413 34 ||eys 51002 ulluiL

$J0]07) Supul),

3






Oil Wood Stain

Qil-based stain shall be a penetrating staln for interior doors, windows, trim and
furniture. It rejuvenates and transforms interior timber. Oil-based stain penetrates
deeply and adds color witheut raising the grain. Qil-based stain is best used to
rejuvenate old or used timber,

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

m. Natural Wood Paste Filler
Waood paste filler shall be quality filler for filling and sealing open grain of interlor
wood. |t shall produce a level finish for following coats of paint varnish/lacquer and
other related products.

h. Schedule
Exterior

L Plain cement plastered finish to be painted - Three (3} coats acrylic base

it.
Ik,
iv.

v,
v

Interior

vi.
vil.

masonty paint

Concrete exposed aggregate and/or toot finish - One (1} coat water repetiant
Ferrous metal - One (1) coat primer and two (2) coats enamel paint
Gzlvanized metal - One (1} coat zinc chromate primer and two {2} coats
Porfland cemeant paint

Wood paint finish - Three (3} coats oil based paint

Wood varnished finish - Varnish water repellant

Plain cement plastered finish to be painted - Two (2) coats acrylle base
masonry 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 thrae (3) parts thinner and one (1}
part lacguer

Woodwark varnish - - First coat of one (1) part sanding sealer to one (1} part
solvent Second coat of two-third (2/3) sanding ssaler to ene-third (1/3}
solvent

Woodwork painted finish - Three {3) coats oil base paint

Celling boards textured finish - Gne {1) coat oil based paint, allow to dry
then patch surfaces unevenness and apply textured paint coat

0. Containers and Markings
It shall be in accordance with the requirements of PNS 140, General Regquirements 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 distinctive color of the label or in letters clearly visible to
the naked eye with the following Information:

f.
ii.
ifi.

Type of Paint
Brand or Trademark
Name and address of manufacturer

iv. Net Valume and/or mass in metric units
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v. Directions for use

vi. Safety precautions

vil. Batch or lot number any package or container not so marked will not be
accepted for use under this Specification.

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

a'

Surface Preparation

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

nterior woodworks shall be sandpapered between coats. Cracks, holes of
imperfections-in plaster shall be filled with patching compound and smoothed off 1
match adjoining surfaces.

Concrete and masonry surfaces shall be coated with concrete neuvtralizer and allowed
to dry before any painting primer coat Is applied. When surface is dried, apply the first
coating. Hairline cracks and unevenness shall be patched and sealad with approved
putty or patching compound. After alt defects are corracted apply the finish coats
specified on the Plans {color scheme approved).

Metal shall be clean, dry and free from mill scale and rust. Remove all grease and oil
from surfaces. Wash, unprimed galvanized metal with etching solution and aliow 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 painting, varnishing and other
related works:

i. Voids, cracks, nick, and other wood imperfections will be repaired with proper
patching material and finished flushed with surrounding surfaces.
{i. Marred or damaged shop coats on metal shall be spot primed with
appropriate metal primer.
fii. Painting and varnishing works shall not e commenced when it is too hot or
cold.
Iv. Allow appropriate ventilation during application and drying period.
v. All hardware will be fitted and removed or protected prier to painting and
varnishing works.
Application
Paints when applied by brush shall become non-fluid, thick enough to lay down as
adeguate film of wet paint. Brush marks shall flawed cut after application of paint.

Paints made for application by roller must be similar tc brushing palnt. It must be non-
sticky when thinned to spraying viscosity so that it will break up easily into droplets,
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Paint is atomized by high pressure pumping rather than broken up by the large volume
of ai

¢.  Mixing and Thinning
At the time of application paint shall show no sign of deterigration. Paint shall ha
thoroughly stirred, strained and kept at a uniform consistency during application.
Paints of different manufacture shail not be mixed together, When thinning fs
necessary, this may be done immediately prior to application in accordance with the
manufacturer’s directions, but not in excess of cne {1} pint of suitable thinner per
gallon of the paint.

d. Storage
Alt materials 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 naat and clean at all times.
Necessary precaution to avoid fire must be ohserved by removing oily rags, waste,
etc. &t the end of daily work.

e. Cleaning
All cloths and cotton waste which constitute fire hazards shall be placed In metal
containers or destroyed at the end of daily works. Upon compietion of the work, all
staging, scaffolding and paint containers shall be removed. Paint 374 drips, oil, or
stains on adjacent surfaces shall be removed. Paint drips, oll, or stains on adjacent
surfaces shall be removed and the entire Job left clean and acceptabletothe Engineer.

f. Workmanship in General
L. All paints shall be evenly applied. Coats shal! be of proper consistency and

well brushed cut s6 as to show a minimum of brush-marks.

li. All coats shall be thoroughly dry before the succeeding coat is applied.

lit. Where surfaces are not fully covered or canriot be satisfactorily finished in
the number of coats specified, such preparatory coats and suibsequernt coats
as may be required shall be applied to attain the desired evenness of surface
without extra cost to the Owner. 4. Where surface is not in praper condition
to receive the coat the Engineer shall be notified immediately. Work on the
questioned portion(s) shall not start until clearance be proceed is ordered hy
the Engineer, 5. Hardware, lighting fixture and other similar items shall be
removed or protected during the painting varnishing and related work
opergtions-and re-installed after completion of the work,

g. Procedure for Sea-Mist Finish
. Depress wood grain by steel brush and sand surface lightly.
il. Apply sanding sealer.
HL.  Apply two (2} coats of industrial lacquer paint.
tv. Spray last coat of industrlal lacquer paint mixed with sanding sealer,
v. Apply wood paste filler thinned with turpentine or paint thinper intoc the
wood surface,
vi. Wipe off wood paste filler immediately.
vil. Spray flat or gloss lacquer whichever Is specified.

h. Procedure for Varnish Finish

I.  Sand surface thoroughly.
. Apply putty onall cracks 2nd other woodimperfections with wood paste filler.
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iil. Apply oil stain,
iv. Apply lacquer sanding sealer. 375
v. Sand surface alongthe grain. :
vi, Spray three (3) coats of clear dead flat lacquer.
vii. Polish surface coated using cloth pad.
viil. Spray gloss lacquer or flat lacguer whichever is desired or specified.

I, Procedure for Ducco Finish
i. Sand surfaca thoroughly

fi., Apply primer surface white or gray by brush or spray.

iil. Apply lacguer spot putty in thin coat. Allow gach coat to become thoroughly
dry before applying next coat.

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

v. Apoly 2 cozt of flat tane semi-gloss enamel as per color scheme submitted
and approved by the Engineer

D. Method Of Measurement
The areas of concrete, wood and metal surfaces applied with varnish, paint and ather related
coating materials shall be measured in square meters as desired and accepted to the
satisfactlon of the Engineer.

E. Basis Of Payment
The accepted work shall be paid at the unit bid price, which price and payment constitute full
compensation for furnishing and proper application of all materials, labor, equipment, tools
and other incidental necessary to complete this ltem.

Payment shait be made under:

| Payltem Description ' Unit of |
Number . Measurement
1032()a ﬁ:&gﬁm Square Meter
1032 ()b Painting Works, Wood " square Meter
1032 (L)c Painting Works, Steel - Square Meter
1032(2) | Vamishing | © Square Meter
1032 (3} Sea-mist Finish Square Meter
1032(4) Ducco Finish Square Meter
1032 (5) Texture Finish Square Meter
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XXUI. SITE DEVELOPMENT

A. Description
This {tem shall consist of furhishing and installation of the complete site development
work consisting of earthworks, roadway, drainage and sewerage, driveway/parking,
turfing, planting, mowing, sanitary works {waterline}, electrical works (lighting
works), delivery of materials and other labor necessary for the campletion of the
project in accordance with the Plans and this Specification.

a.1 Concrete Masenry Unit

Concrete masonry units (aiso called pavers, concrete pavers,
paving stones, paving block, and brick pavers) included in the
design for vehicles {such as driveways, access lanes and parking
areas), floors {such as floors on grade and patios) and walking
paths {including sideways} shall conform to the applicable
requirements of ltem 741, Interlocking Precast Concrete Blocks
of the DPWH Standard Specifications for Highways, Bridges
and Alrports, Volume 1.

a.2 Curbs

Curbs shall canform to the requirements of Item 800, Curb and/or Gutter of
the DPWH Standard Specifications for Highways, Bridges and Airports, Velume
1l.

2.3 Column Guards

The cover for column guards shall be extruded high impact vinyl, with nominal
thickrniess of 2.2 mm. For retainer, it shall be extruded recycled high impact
vinyl, with nominal thickness of 1.8 mm. Injection moided thermoplastic shall
he the material for closure caps.

2.4 Impact Resistance

Extruded profiles shall resist damage from impact at apex of 90 degree corner
when tested in accordance with applicable sactions of ASTM F476, Standard
Test Methods for Security of Swinging Door Assemblies.

Izod impact strength shall conform to ASTM D256, Standard Test Methods for
Determining the Izod Pendulum Impact Resistance of Plastics method A
notched, 130 kg-cm/cm average with no break.

Charpy impact strength shall conform to ASTM D6110, Standard Test Method
for Determining the Charpy impact Reslstance of Motched Specimens of
Plastics notched, 142 kg-cm/cm average with no break.

a.5 Instailation

The substrate shafl be cleaned to remove dust and debris prior to installation
of the column guards.The materials shall be acciimatized to building
conditions for at least 24 h prior to instaliation. Wall protection preducts shall
be Installed in accordance with manufacturer’s installation instructions
provided by the manufacturer.
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a.6 Wheel Guard
Wheel guard shall conform to the applicable requirements of item 300,

Structural Concrete, ot as shown inthe Plans. -

a.7 Fences

a.7.1 Concrete Fences _ _ o _
Concrete fences shall conform to the applicable requirements of [tem 1045,
Masonry Works and ftam 1027, Cement Plaster Finish. The Bars and Grills at

the top of fences shall conform to Iterm 1047, Metal Structures.

a.7.2 Steel Fences
Steel fence materials {such as angular, tubuiar and rod/
rectangular steel bars) shall conform to the applicable

requirements of Item 1047, Metal Structures.

B. Method of Measurements

All the units instalied shall be measured and determined by the number

of units approved by and ready for service as provided in the Bill of
Materials and Quantities accepted to the satisfaction of the Engineer.

C. Basis of Payment

The items measured and detarmined as provided in Subsection 807.3,
Method of Measurement shall be paid for at the unit bid price which
payment constitute full compensation of materials, labor, and incidentals
necessary to complete this ltem.

Payment shall be made under:

| Namber Description Messoreiment
847(2) | Softscage : Lump Sum
807 (32 | Softscape Teees Each
807 (3)b | Softscape, Shiubs Each
807 (4) | Sofscape, Grass Square Meter
807(5) | Hardscape tump Sum
B07 (6} | Hardscape, fountains Each
807 (5)b | Hardscape, benches Each
807 (6)c | Hardscape, gazebos ~ Each
807 (7) | Garden soi Cubic Meter
807 (R)a ' Aquatic, Plants Each
807 (8)p | Aquatic, Animals Each
307 (9) | Paver Blacks Square Meter
807 (10) | Curbs " Linear Heter
807 (11) | Column Guards Each
807 (12) | Wheel Guards  Each
807 (13) j Fence, CHE ' Squaré Meter
807 (19} | Gate Lump Sum
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XXIV, PLUMBING

A.

Description

This item shali consist of furnishing all matetials, tools, equipment and fixtures required as
shown on the Plans for the satisfactory performance of the entire plumbing and fire

protection system including installation in accordance with the latest edition of the Revised

National Plumbing Code, Uniform Plumbing. Code of the Philippines, The Fire Code of the
Philippines, The National Building Code, and this Specification,

Material Requirements

All piping materials, fixtures and appliances fitting accessories whether specifically mentioned
or not but necessary to complete this ltem shalf be furnished and instalied,

@, Castlron Soil Pipes and Fittings

.
ke

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

1. Cast Jron — the casting shall be made of gray tron which shall be
sound, free from cracks, sand holes and blow heles. They shall be
uniformly low hardness that permits drilling and cutting by ordinary
methods. Pipes and fittings shall be true to pattern and of compact
closed grainad structure.

2. Quality of Iron — the iron shall be made by the cupcla, air furnace,
electric furnace or other processes which shall be checked by regular
chemical and physicel control tést. The resultant shall be gray iron of
good guallty.

3. Manufacture - the pipes shall be made with hub and spigot ends or
hub ends only. All hubs for plpes and fittings shail be provided with
held lead grooves and afl spigot ends shall be made with beads or
plaln if machine cast centrifugally. Plugs shall be wrought or cast,
machined to the dimensions required and shall be frae from defects.

4. Freedom from Defects ~ pipes and fittings shall be true, smooth and
cyiindrical, their inner and auter surfaces being as nearly concentric
as practicable. They shall be in all aspects, sound and good casting
free from laps, pin holes or other imperfections and shail be neatly
dressed and carefully fettled. The ends shall be finished reasonably
sguare to their axes.

ii. Each cleanout shall be installed so that it opens to allow cleaning in the

iii.

iv.

- direction of fiow of the soil or waste or at right angles thereto and, except in

the case of wye branch and end-of-line cleanouts, shall be Instailed verticaily
above the flow line of the pipe, Clean-outs shall be made of heavy cast brass
ferrule with counter sunk screw cover same diameter as the pipe except that
they shall not be larger than 100 mm diameter. Cleanouts installed under
concrete or asphalt paving shall be made accessible by vard boxes or by
extending flush with paving with approved materials and shall be adequately
protected,

Cauliing lead shall be of molten type peg lead confarming to specification
reguirements defined in ASTM B2S, Standard Specification for Refined Lead.

Oakum shall be twisted or braided hemp or abaca fibers slightly impregnated
with oil,
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b. Water Supply Pipes and Fittings
i, Pipes shall be galvanized iron pipe schedute 40 conforming to specification
requirements defined i ASTM A53M, Standard Specification for Pipe, Steel,
Black and Mot Dipped, Zinc-Coated, Welded and Seamless with threaded
connection. Under roads where necessary shall suitably protected as shown
on the Plans.

Fittings shall be malleable iron Type I, galvanized iron conforming to
specification requirements defined in ASTM A338, Standard Specification for
Malleable iron Flanges, Pipe Fittings, and Valve Parts for Ralirgad, Marine, and
Other Heavy Duty Service at Temperatures up te 345°C,

Water pipe and fittings with a lead 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 800 mm} with
elastomeric rubber sealed ring, the Oriented Polyviny! Chloride {PVC-0) Class
500 shall be in accordance with the applicable requirements defined in iSQ
16422:2014, Pipes and loints Made of Oriented Unplasticized Polyvinyl
Chioride (PVC-O) for the Conveyance of Water under Pressure or IS0
1452:2009, Plastics Piping Systems for Water Supply and for Burled and
Above-Ground Drainage and Sewerage Under Pressure - Unplasticized
Poly{Vinyt Chloride] (PFVC-U}.

ii. Valves
vaives for water supply shall be bronze body with threaded ends rated 21
kg/cm?, All valves shall be gate valves uniess otherwise specified. Gate valves
shall have solid wedge body and discs conforming to specification
requirements defined in ASTM B62, Standard Specification for Composition
Branze or Ourice Matal Castings. Globe valves shall have plug type discs with
ferrule threaded ends and bronze body.

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

jii. Water Meter
Water meter when reguired to be furnished by the Contractor shall be of the
type tested and approved by Metropolitan Wate rworks and Sewerage System
{MWSS} or Local Water Utilities Authority (LWUA) ar any agency/ (ias)
accredited by both,

¢. Approved Alternate Pipes and Fittings _
Pipes and fittings for sanitary and potable water lines as approved alternate shall be
Unplasticized Polyvinyl Chloride Plpes and Fittings {UPVC).

Pipes and fittings shall be made of materials in Its natural state conforming to
specification requirements defined tn ASTM 02241, Standard Specification for
Polyvinyl Chloride {PVC) Pressure-Rated Pipe {SDR Serigs) and PNS 65: 1993,
Unplasticized Polyvinyl Chioride {uPVC) Pipes for Potable Water Supply. Fittings shall

Page 124 of 151



be moided type and designed for solvent cement joint connection for water [ines and
rubber O-ring seal joint for sanitary lines.

Al materials shall bear Philippine Standards {PS} mark for locally manufactured and
Import Commodity Clearance (ICC) marks duly issued by Bureau of Philippine
Standards {BPS) for Imported matetials.

i Unplasticized Polyvinyl Chloride {uPVC) - Potable Water

_1'

21

Pipes and fittings for water lines and pressure lines shall conform to
PNS 65: 1993: - Unplasticized Polyvinyl Chieride {uPvC) Pipes for
Potable Water Supply.

Pipes and fittings shall be made of materials in its natural state with
a medium K-Value, K65 grade resin by mass canforming to
specification requirements defined in ASTM D2241, Standard
Specification for Polyvinyl Chioride {PVC) Pressure-Rated Pipe {SDR
Series).

Maximum levels of toxic substances shall conform to Table 3 of PNS
65: - Unplasticized Polyvinyl Chiaride (uPVC) Pipes-far Potable Water
Supply.

Pipes and fittings for water lines, sizes 20 mm to 63 mm shali be
designed for sofvent cement jointing connection conforming to
specification requirements defined In ASTM D2564, Standard
Specification for Solvent Cements for Poiyviny! Chioride {PVC) Plastic
Piping Systems.

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

ii. Unplasticized Polyvinyi Chloride — Non-Potable Water (Sanitary and Sewer

Line}

1. Pipesand fittings for sanitary lines shali coriform to PNS 195G, Plastic

3‘

4,

piping systems for soil and waste discharge (Low & High temp.) insfde
buildings — Unplasticized Potyvinyl Chloride (PVC-U), confarming to
specification requirements defined in ASTM D2729, Standard
Specification for Polyviny! Chloride {PVC) Sewer Pipe and Fittings for
pipes, and ASTM D3311, Standard Specification for Drain, Waste, and
Vent (DWV) Plastic Fittings Patterns for fittings.

Pipes and fittings for sewer lines shalt conform to Standard Dimension
Ratio (SDR) 34 conforming to specification reguirements defined in
ISO 4435, Plastics Piping Systems for Non-Pressure Underground
Drainage and Sewerage — Unplasticized Palyvinyl Chioride {uPvc),
Pipes and fittings shall be made of materials in its natural state with
a medium K-Value, K65 grade resin by mass, :
Pipes and fittings for sanitary and sewer lines, sizes 57 mmand larger
shall be designed for s0lvent cement jointing connection conforming

to specification requirements defined in. ASTM D2564, Standard

Specification for Solvent Cements for Polyvinyl Chloride (PVC} Plastic
Piping Systems and/or machine-installed seal gasket type Jointing
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d.

connection. Gaskets is to be made of Engineered Natural Rubber
homaogeneously honded to stiff polypropylene (PP} ring or metal
. reinforced NBR (Nitrile Butadlene Rubber}.

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

Pipes and fittings shall be Heavy Metal-Free {HMF} as validated through
Inductively Coupled Plasma Optical Emission Spectrometry {ICPOES) method.

iv. High-Density Polyethylene {HOPE) Pipe
Pipes and fittings shall be made of materials In its natura state confarming to
specification requirements defined in PNS-1SC 4427, Polyethylene (PE) Pipes
and Fittings for Water Supply.

v. Polypropylene Random/ Copolymer {PPR/PPR-C}

Pipes and fittings for hot and cold water line shall 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 (PF)
PipesPP-H, PP-B, PP-R, PP-RCT ~ Generzl Quality Reguirements ang Testing
for pipes and DIN 19560716962 —~Pipes and Fittings made of Palypropylene
(PP} 216 for hot water resistant waste and soll discharge systems inside
wuildings/Plpe Joint assemblies and fittings for types 1 and 2 polypropylene
(PP) pressure pipes; tees and branches produced by segment inserts and
necking for butt weldIng; dimensions for fittings or 1SO 15874~ Plastlc Piping
Systems for Hot and Cold Water Installations- Polypropyiene. (PP}

vi. Ductile !ron shall be designed conforming to specification regquirements
defined In ASTM A536:2014 Standard Specification for Ductile Iron Castings,
ASTM A746, Standard Specification for Ductile tron Gravity Sewer Pipe and
ASTM A377, Standard Index of Specifications for Ductile-iron Prassure Pipe.

Septic Tank

The septic tank shall be provided as shown on the Plans including all pipe vents and
fittings. The various construction materials such as concrete or masonry work shall
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
Plumbing Code of the Philippines.

Plumbing Fixtures and Fittings

All fittings and trimmings for fixtures shall be chremium-plated and polished brass
unless otherwise approved. Exposed traps and supply pipes for fixtures shall be
connected to the roughing in, piping system at the wall uniess otherwise indicated on
the Plans. Bullt-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 vitreous china camplete with fittings.

Page 126 of 151



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

2. Plastictoilet bow! shall bie 7 high quality polypropylene virgin material
composition, compiete with integrated parts and other accesseries or
uniass otherwise specified on the Plans.

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

4. Urinal shall be china vitraous, wall hung wash-out urinal with
extended shields and integral flush spreader, concealed wall-hanger
pockets, 18 mm top spud complete with fitting and mounting
accessories. Model make and color shall be approved by the
Engineer,

Prahibited Fixtures
Water closets having an invisible seal or an unventilated space or having walis
which are not thoroughly washed at each discharge shall be prohibited. Any
water closet that might permit siphonage of the contents of the bow! back
into the tank shall be prohiblited. Drinking fountains shall not be installed in
public toilet rooms.

Trough urinals and urinzls with an invisible seal skall be prohibited. Non-
water urinals are exception,

f. Bathroovm and Tuilet Accessories

iv,
V.

vi.
Vil

Shower head and fitting shall be movable, cone type with escutcheon arm
complete with staintess steel shower vatve and control lever, all ewposed
syrface to bhe chromlum 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 steet beehive type, measuring 100 mm
by 100 mm, and provided with detachabile stainless strainer, expanded metal
lath tybe.

Tollet paper holder shall be vitreous china wali mounted. Color shali recancile
with the adjacent fixture and facing tiles.

Svap helder shall be vitreous china wall mounted. Color shall reconcife with
the adjacent tile works,

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

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

8- Special Plumbing Fixtures

Kitchen sink shall be made of stainless stee| self-rimming, single compartment
complete with supply fittings, strainer traps, dual control lever and other
accessories or plastic made of a high quality polypropylene virgin material
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V|

composition, with stainless steel strainer, lock-nut, rubber gasket and flexible
connector unless otherwise specified on the Plans.

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

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

X-ray developing tank shall be made of cast iron white porcelain finish with
three {3) compartment x-ray processing, drain plug, open standing drain, 19

_ mm 175 inlet spud complete with stand and mounting accessories.

Squat bowl{s) shall vitreous china, wash down squat bow! with integral foot
treads, pail flush type or plastic made of 2 high quality polypropylene virgin
material composition, complete with P-Trap fitting and Its rubber gasket.
Color, make and type to be approved by the Engineer.

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

mounting accessories.

h. Roof Drains, Downspout, Overflow Pipe and Steel Grating

The Contractor shall provide, fir and/or install necessary drains with strainers, where
shown on the Plans. Each drain with strainer shall fit the size of the corresponding
downspout {or roof leader) over which it is to be installed and in conformity with the
foliowing schedule:

res
jit.

iv.

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

Roof dralns shall be made of bronze base semi-dome with large free area,
flashing clamp and integral gravel stopper. To be used at roof decks, ca hopies,
gutters, and elsewhere indicated on the Plans.

Downspouts when encased in concrete, unless otherwise shown on the Plans
shall be polyvinyt chloride (PVC). Whether Indicated or specified to be cast
iron or galvanized iron the same shall meet the specification requirement as
herein described.

Overflow pipes shall be made of galvanized iron pipe measuring at least 13
mm diameter and spaced 200 mm on center.

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

Firestop materials shal be installed in accordance with Uniform Plumbing Code of the
Philippines, the National Building Code of the Phllippines, Fire Code of tha Philippines
and the manufacturer's instructions.

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

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

iv.

vi.

vii.

Fire extinguisher shall be portable, suitabie for Class A, B, C fires, mounted
Inside cabihat. Cabinet shall be full flush mounting door with alumingam trim
for glass plate, frame and box shall be made of gauge 14 galvanized iron sheet
with white interior and red exterior baked ename! finlsh over primer. Cabinet
to be wall mounted and size to be able to zccommodate the defined
components.

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

Pipes and fittings for fire sprinkler piping system as approved alternate shali
be made out of high grade Chlorinated Polyvinyl Chioride (cPVC) materials
conforming to specification requirements defined in ASTM F442 for pipesand
ASTM F437, FA38, FA39 or F1970 for fittings.

For Steel pipe and fittings shall conforming to specification requirements
defined in ASTM AS3 — Standard Specification for Pipe, Steel, Black and
HotDigped, Zinc-Coated, Welded 2nd Seamiess, ASTM A135 — Standard
Specification for Electric-Resistance-Welded Steel Pipe and ASTM A795 -
Standard Specification for Black and Hot-Dipped ZincCoated (Galvanized)
Welded and Seamtess 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 electric-driven and the overall system shall inciude an integrated Jockey
Pump, Controller, and all the necessary accessorles.

i+ Built-in Appliances
Built-in appliances such as urinal trough, lavatory and slope sink shall be made as
indicated on the Mans, exposed surfaces to be tile wainscoting complete with fitting
accessories required as practiced in this specialty trade,

€. Construction Requirements
The Contractor before any installation work is started shall carefully examine the Plans and
shall investigate actual structural and finishing work condition affecting all his work. Where
actual condition necessitates a rearrangement of the approved pipe layout, the Contractor
shall prepare Plan(s) of the propased pipe layout for approval by the Engineer.

For approved alternate pipes gnd fittings, instaliation work shall conform to the approved
Plans ar manufacturer’'s recommendation,

a. Installation of Soil, Waste, Drain and Vent Pipes

iv.

All soil and drainage pipes shall be pitch 6 mm per 300 mm but in no ¢ase
fiatter than 3 mm per 300 mim,

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

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

Vent pipes in roaf spaces shiall be run as close as possibie to underside of roof
with horizontal piping pitched down to stacks without forming traps. Vertical
vent pipes may be connected into one main vent riser above the highest
vented fixtures.
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v. Where an end or circuit vent pipe from any fixtures is connected to a vent line
serving other fixtures, the connections shall be at least 1.20 m above the floor
_ on which the fixtures are located.

vi. Horizontal waste line receiving the drscharge from two or more fixtures shal!
be provided with end vents unless separate venting of fixtures is noted on the
Plans.

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

vili. Cleanouts at the bottom of each soil stack, waste stack, Interior downspout
and where else indicated shail be the same size as the pipe up to and including
102 mm, 152 mm, for larger pipes.

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

x. Overhead horlzontal runs of pipes shall be hung with adjustable wrought it
on plipe hanger spaced not over 3.04 m-apart except hub and spigot soii pipe
which shall have hanger spaced not over 1,50 m apart and located near a hub.

h. Water Pipes, Fittings and Connections.
Al water piping inside the bullding and underground, 100 mm diameter and smaller
shall be galvanized iron threaded pipe with malleable iron fittings, PVCU, HDPE, PPR
and ductiie iron.
I. The water piping shall be extended to all fixtures, outlets, and equipment
from the gate valves installed in the branch near the riser.

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

iti, Mains and Branches

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

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

3. Al service pipes, valves and fittings shall be kept at sufficient distance
fram other work to permit finished covering not less than 12.5 mm
fram such work or 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.

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

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

v. Threaded Pipe Joints All pipes shall be reamed before threading. All screw
joints shall be made with graphite and oil or with an approved graphite
compound applied to make threads only, Threads shall be full cut and not
more than three (3) threads on the pipe shall remain exposed.

vi. Expansion and Contraction Pipes Accessible contraction-expansion joints
shall be made whenever necessary. Horizontal runs of pipe over 15 m in
length shall be anchored to the wall to the supporting structure about midway
on the run to force expansion and contraction equally toward the ends or as:
shown on the Plans.

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

viil. Valves and Hose Bibs

1. Valves shall be provided on ail supplied fixture as herein specified.

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

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

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

B. Valves up to and including 50 mm diameter shait be threaded aends,
rough bodies and finished trimmings, except those on chromium
plated brass pipe.

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

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

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

All fixtures, where required to be wall mounted on concrete or concrete hollow block

‘wall, fasten with brass expansion bolts. Expansion bolts shall be &§ mm diameter with

20 mm threads to 25 mm inte solid concrete, fitted with loose tubing or sleeves of
proper length to acquire extreme rigidity,

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

Bolts and nuts shall be horizontal and exposed. it shall be provided with washers and
chromium plate finish.
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d. Pipe Hangers, Inserts and Supperts

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

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

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

iv. Inserts shall be cast steel and shall be of type to receive a machine bolt or nut
after installation. Insert may be permitted adjustment of the bolts in one
horizontal direction and shall be installed before pouring of concrete.

v. Wrought iron clamps or collars to support vertical runs of pipe shall be spaced
not more than 6 mm apart for as indicated on'the Plans.

e. Plates and Flashing
i. Plates ta cover exposed pipes passing through flaor finished walls or ceiling

shall be fitted with chromium plated cast brass plates or chromium plated
cast Iron or steel plates on ferrous pipes.

ii. Plates shall be large enough to cover and close the hole around the area
where pipes pass. It shall be properly instalied to insure permanence.

fii. Roof areas penetrated by vent pipes shall be rendered watertight by lead
sheet flashing and counter flashing. It shall extend &t least 150 mm above the
pipe and 300 mm along the roof.

f. Protection and Cleaning
l. During installation of fixtures and accessorfes and until final acceptance,
protact items with strippable plastic or other approved means to maintain
fixtures in parfect conditions.
il. All exposed metal surfaces shall be cieaned and polished upon completion.
iii. Upon completion, thoroughly clean all fixtures and accessories to leave the
waork in polished condition.

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

i. Draipage Systeém Test

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

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

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

4. If and when the Engineer decides that an additional test is needed,
stich as an air to smoke test on the drainage system, the Contracter
shail perform such test without any additionat cast.

fi. Water Test on System

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

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

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

iii. Defective Work

1. The entire water distribution system shall be thoroughly flushed and
treated with chleoring before 1t Is operated for public use,

2. Disinfection materials shall be liquid chlorine or hypechlorite and
shail be introduced in a manner approved as practiced or approved
by the Engineer into the water distribution system.

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

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

h. As-Built Drawings
Upen completion of the work, the Contractor shall submit two (2) sets of prints with
all as-built changes shown on the drawings in @ neat workmanship manner. Such
prints shall show changes or actual installation and conditions of the plumbing system
in comparison with the original drawings.
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D. Method of Measurement _
The work done under this item shall be qguaritified per length and/er number of units as
provided in the Bill of Quantities, tested and accepted to the satisfaction of the Engineer.
Plumbing Fixtures shail be measured by set, piece, square meter and/or lump sum

E. Basis of Payment
The guantified items, installed in place sha!l be the basis for payment, based from the unit bid
price for which prices and payments shall constitute full compensation including labor,
materials and incidentals necessary to complete this item.

Payment shall be made:

_! } !
| ';:J"E:;'m Description Meal;l:lment
1002 (1)a dG'alivanized Iron Pipes with Fittings, 13 mm ' Meter |
i 1002 tl)b ' g;{fammd Iron Pipes with Fitﬁngs, 25 mm ' Meter
i 1002 (1)c ' g:ivaniwd fron Pipes with Fittings, 32 mm viter
160-2 (1) g gg.vaﬁim fron Pipes with Fittings, 40 mm | Meter
1002 (i}e ” dG'aaivamzed Iron Pipes with Fitfings, .SQ mm Meter

Page 134 of 151



‘Number | Description Maa‘;:i::;ent;
I 1002 (1)f Igf::‘vanized‘- Iron Pipes with Fittings, 65 mm ! Meter
' 1002 (1)g fggai?eanized‘ fron Pipes weth Fittings, 75 mm Meter

r 1002 (1) r?zagg?fm - Tron Pipes with Fittings, 100 | Meter

' 1002 (1) ' ga{:.‘z?;zed fron Bipes with Fittings, 150 Met e;

r

1002 (2)a2 E‘;‘;ﬁfﬁ;ﬁ;ﬁ@?‘;f;ﬁm&%ﬁ‘ Meter

;

_4 T _ '

1002 (b1 gt;ig?;gsﬁgngmm?%cwﬁ%ﬁ% Meter

T ' ; :

T it R
002 w3 )mm;"wmm
e "?““““"““"“““"m"”“

I

"o g*‘mgmmm -
o DR |

; .

e e 0 M
1002 (2yez | Pelvprophylene Random Copolymer (PPR- Meter

C) Pipes with Fittings, 50 mm.dia., PN 16
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-! ' ;

. PayItem Descrioti Unit of

;  Number serption . Measurement

- i :

i ) 1

[, Water Closet, Elongated, Automatic Flush | _

;902 ) Valve. Corvplete, Sensor Type Set

' Water C!oset Round Front, Compiate, Tank ! '

BRI R : Set

1002 (7b ?\f};:eer Closet, Round Front, Complete, F!ush Set

" Water Closet, Round Front, Automatic Flush |

1002 (8) Va!ve, Complete, Seasor Type ; Sat

! ' _ _ T

1002 (9)a f;f!;gl Flush Valve, Complete, Push Button ; Set

i 1002 (9)b g_l;rggf Flush Vaive, Complete, Lever Arm E Set

| :

; _ Unna! Autamatic Piush Vilve, Complete, »

| 1002(10) Senw Type Set

: 1002 {11)a Ktﬁ‘:hen Sink, Complete, Stainless ‘ Set

| 1002(11)b  Kitchen Sink, Complete, Atuminum st

L1002 (1) -'xmn Sink, Complete, Plastic P Set

L1002 (12) Scmb Up Sink, Complete | set

{1002 (13) sxm Sink, Complete | set

1 |

| Lavatory, Wall Hung, Complete, Manually

1002 (1458 Operated o Set

l Th ' Lavatory, Wall Hung, Cmﬁple.te. Sensor '

100204p 8 | Set

P " Lavatory, Counter TopfUnder Counter, | |
1002 {15)a Complete, Manually Operated Set. |

| ' Lavatam Counter Tep/under Counter, '

1002015 ot ie S sor Type .- Set

. 1002 (16)a1 l Floor Drain Plates, 50 mm dia., Stainless _" Set

| 1002 (16)a2  Floor Draint Plates, 75 mm dia., Stainless | Set

1002 (16)a3  Fioor Drain Plates, 100 mm dia., Stainless | Set

| 1602 (16)b1 . Fioor Drain Plates, 50 mm dia., Brass . set

| 1002 (16)b2 - Floor Drain Plates, 75 mm dia., Brass ¢ Set
1002 (16)b3 | Fioor Drain Plates, 100 mm dia., Brass Set
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) T ' ' - ' r )

;a:mgg Description ;miﬂi;:m

" t002(17) | Bidet | | Piece

" 1002 (18) | Stainless Steel Grab Bar, 40mm dia. . Linear Meter

" 1002 (19) | Shower Head/Shower Vaive L set

‘ 1002 (203} lFac:al Mirror ) ' Square Meter

' 1002 (21} ' Faucet | ' Piece

| 1002(22) | Hose Bibb . Pece

" 1002 (23)a | Water Meter, 20 mm dia. | ' Piece
1002 (23}b . Water Meter, 25 mm dia. 0 Piece
1002 (Z3)c | Water Meter, 32 mm dia. | Piece
1002 {24} ‘Coid Water Lines ' Lump Sum

: 1002 (25) lﬂnt Water i.mes I Lump Sum
1002 {26} Eﬁster_n ‘ ‘Lump Sum
1002 {27) | Plumbing Works " Lump Sum

" 1002 (28} _ Squat Bowl, Complete, Ceramic Porcelain _ Set

" 1002 (28)b : Squat Bowl, Complete, Plastic L sat
1002 (28) | Toilet Bowl, Complete, Plastic Set

XXV. STORM DRAINAGE AND SEWERAGE SYSTEM
A. Dascription
This item shall consist of furnishing all materizls, equipment and labor for the complete
installation of the storm drainage system which include all pipings, gutters, canals, catch
basins, junction baxes, handholes, manholes and other appurtenant structures, and sewerage
system which include all sanitary sewer piping and septic vault/tank where no public sewer
exist, from the building to the point of dischargg..

B, Material Requirements
a. Storm Dralnage System
Materials for storm drainage system shail meet the requirements specified in the
following Standard Specifications:
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F ™atenal ' Standard
: | ASTM CI50M, Standard Specification for Perttand

| | Portiand Cement Coment e
'Fine and Coarse ~ ASTM C33M, Standard Specification for Corcrete |
i Aggregabe _Aggregates

T "ASTM ABI5M, Standard Specification for Reinforcing
Rainforcing Steet Steel -
reinforc " AASHTO M 86/ASTM C14, Standard Specification for
;gg"mﬁm:s? - Nowreinforoed Coricrete Sewer, Storm Drain, and
i  Culvert Pipe
G " ASTM C76/AASHTO M 170M, Standard Specification:
Foinforced CanCrete  for Reinfarced Concrete Culvert, Storm Drain, and
P  Sewer Pipe
! ng o e i ASTMUAZ4, Standard Specification for Cast ron Soi
. Pipe and Fitkings
dovmspouts) .
| Sch"f;‘;ﬁm“ Pipes ASTM A53M4, Standard Specification for Pipe, Steel,
: (for conductors and Biack and Hot-Dipped, Zinc-Coated, Welded and
i dawen 1s) . Seamiess |
: ASTM D2729, Standard Specification for Poiy{Viry}
: - Chloride) (FVC) Sewer Pipe and Fittings
i - AASHTO M 278, Standard Spedfication for Class
'mecmm PS46 Polv(vinyl Chloride) (PVC) Pipe

| {PVC) (for conductors AASHTC M 304, Standard  Specfication for
gnd c)livnspauts) * Poly(Vinyl Chioride) (PVC) Profie Walt Drain Pipe
and Fittings Based on Controlied Inside Diameter

PNS 1950:2003, Plastic Piping Systers for Soil and
waste Dlscharge (lowe and high temperature) inside
_ buildings - Unplastkized Polyvinyl Chiaride (PVC-U)

High Density | ASTM F714, Standard Specification for Patyetiwlens
Polyethylene Pipes {PE} Plastic Pipe: (DR-PR} Based on Outside
(HDPE) _| Ciameter

: ASTMF&M Standard Specnﬁcauon for Polyethyiene
. {PE) Large Diameter Profile Wall Sewer and Drain
Fipe

PNS 1S 4427, Folyethylens (PE) Pipes for Water
Supply - Specifications

b. Sewerage System
Materials for sewerage systern shall meet the requirements specified in the following
Standard Specifications;
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Materdal "~ Standard
Cast lron Pipes and " ASTM A74, Standand Specification for Cast tron Scul _

. Fittings. . PIDE ang Fultmgs

- Pig Lead (for

- securing and sealing AST ™M 829, Standard Specification for Refined Lead

. ]omts)

) "ASTM D785, Standard Specification for Rigid

_ PVC Pipes and Polyfvingl  Chioride} (PVC} Compourds and
fittings * Ciorinated Polyl Vinyl Chiorite) (CPVC) Compounds
{where called in . PNS 1950:2003, Plastic Fiping Systems for Soil and

Plans) " waste Discharge (low and high tempersture) inside

burrdings Unplasticized Polyviny! Chioride (PVC-U}

et s " ASTM D2564, Standard Specification for Solvent
. Solvent Cement (for o 0 onts for Poly(Viny} Chioride) (PVC) Plastic Piging

Secuing PVCIOMS) g goms
. T ASTM F714, Standard Specification for Polyethyleng
(PE} P?ast{r: Pipe (DR-PR} Based on Outside
. Diamater
g?;nmmmy o ASTM F894, Standard Specification for Polyethylene
e PReS  (oF) |arge Diameter Profile Wall Sewer and Drain
{HDPE) Pipe :

PNS S0 9427, Polyethylene (PE) Pipes for Water
Supply - Speifications

Where PVC pipes and fittings are used, joints shall be secured with rubber “0” ring or
solvent cement, as the case may be. Oakum for joints in bell and spigot pipes shall be
made from hemp fiber, braided or twisted and cil-impregnated, free from lumps, dirt
and extraneous matter.

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

I. Clay Brick shall be solid, rough, sound clay brick conforming to ASTM C32,
Standard Specification for Sewer and Manhole Brick {(Made from Clay or
Shale). The brick shall be laid with full shove joints, filling up the joints with
mortar. The thickness of the Joints shall not exceed 9.53 mm.

il. Concrete Block or brick shall be solid and conforms to ASTM €138, Standard
Specification for Concrete Masanry Units for Constructian of Catceh Basins and
danholes as to design and manufacture. The block or brick shail be
embedded in a martar bed to form a 12.70 mm mortar Joint.

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

d. Frames, Covers and Gratings

Metal units shall conform to the Plan dimensions and to the following specification
reguirements for the designated materials:
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Material srandard

e e AST M A4BM/AASHTO M 10& Standard
. Gray Iron Castings _ Specification for Gray Iron Castings

: %ﬁglﬁm'mf? ASTM A27M/AASHTO M 103M, Standard
\. - . Specification for Steel Castings, Carbon, for
| require up to 485 MPa Generat Application
. minimkim tensile strength, | T
. Hot-Dip Galvanized ASTM A123M/AASHTO M 111M, Standard
- Coatings on Iron and Steef | Specification for Zinc (Hot-Dip Galvanized)
- Products Coatings on Iron and Steel Products
: ASTM AB15M, Standard Specification for

; Deformed and Plain Carbon-Steel Bars for
L ) : Concrete Reinforcement
i Reinforcing Steel .

AASHTO M 31M, Standard Specification for
Deformed and Plain Carbon and Low-Alloy
. Steel Bars for Concrete Reinforcement
Samples of the materifai in casting shall be taken during the casting of the units and
shail be separate casting poured from the same material as the casting they
represent.

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

All castings shall be uniformly coated with asphalt-based -emulsion meeting the
regquirements of ASTM D1187, Standard Specification far Asphalt — Base Emulsion for
Use In Protective Coating for Metal,

. Trench Drains and Downspouts

Trench 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 steel, galvanized after assembly of each
trench section. Fabricate trench drain corners using mitered sections of trough, then
weld. Trench drafn trough and trench gate shzall be as shown in the Plans.

Cast Iron trench grates shall conform to ASTM A48M. Grates shalf be cast iron unless
indicated as cast aluminum In the Plans.

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

Concrete Guiters and Canals

Concrete gutters and canals shall he constructed to the profile indicated on the Plans.
Concrete materials and steel reinforcement shall comply with the applicable
requirements of ltem 900, Structural Concrete and Item 802, Reinforcing Steel.
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Forms shall comply with the applicakle requirements of Item 803, Formworks and
Falseworks.

g. SepticTank

i,

T,

ifi.

Materials used in constructing a septic tank shall be in accordance with the
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 corrosion both externally and internaily by
an approved bituminous coating or by other acceptable means.

Septic tanks constructed of alternate materials shall be permitted to be
approved by the Engineer in accordance with approved application standards.
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 Reguirements
a. Installation of Pipes
Under no circumstances shall pipes be [aid under water and when the trench
condition or the weather is unsuitable for such work.

Bedding

Materials such as sand, sandy soil or any approved material shall be used to
provide a firm foundation of uniform density. The bedding shall have a
minimum thickness equivalent to 1/4 of the pipe’s diametar.

Laying of Pipes -

Proper facilities shall be provided far lowering and placing pipes into trenches
in order 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, positicned towards the direction of the flow. The pipes shall be laid in
accordance with the grades and alignments shown in the Plans.

The spigots or tongues shall be adjusted in belis or grooves to provide uniform
space around joints to receive mortar, Blocking or wedging between spigot
and beil or between tongue and groove to attain proper spacing shall be
allowed provided such blocking/wedging shall not interfere with the caulking
and shall not affect the water tightness of the joint.

No buiiding sewer or other drainage piping or part thereof, which is
constructed of materials other than those approved for use under or within a
hullding, shall be installed under or within 610 mm of any building or
structure, or part thereof, not less than 305 mm below the surface of the
ground. The provisions of this subsection include structures such as porches
and steps, whether covered or uncovered; breezeways; roofed
portecacheres; roofed patios; carports; covered walks; covered driveways;
and similar structures or appurtenances.

Septic tanks shall have not less than twa compartments or as shown on the
Plans,

Warning tape shall be laid above main pipes, The tapes shall be flexible and
subject to the Engineer’s approval, Width of the tape should be at least 150
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mm, The text on the tape shall be permanent ink bonded to resist profonged
chemical attack by corrosive aclds and alkaline with message repeated at a
maximum interval of 2 m. The tapes shall be ]a_id_SO_G mm above the pipeline,
The tape shall be continuous over pipelines and at Joints there shouid be a
minimum of 1 m over |apping.

Bell and Spigot loint for Draln Pipe :

The first pipe shall be progerly bedded at the required grade. just below the
spigot of the first unit, a sufficient space shall be provided for engaging the
bell end of the second pipe.

The spigot shall be carefully cleaned with a wet brush and the upper extetior
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 second pipe shall be
cleaned with a wet brush and uniformly matched with the spigot of the first
plpe so that the sections are closely fitted. After the second pipe is Iaid, the
remainder of the joint shall be fitted with mortar, and & bead shall be formed
around the outside of the joints with sufficlent amount of additional mortar,
The Inside of the joints shalf be wiped and finished smooth. The mortar bead
on the outside shalt immediately be protected with a cover of wet buriap or
wet earth for at least 3 days for curing.

Tongue and Groove loint for Concrete Pipe

The first pipe shalf be properly bedded. A shallow excavation shall be made
underneath the joint and filled with mortar ta provide a bed second pipe. The
tongue end of the first pipe shizll be carefully cleanéd with wet brush and soft
mortar applled arcund the upper half of the tongue. After cleaning and
positioning the second pipe close to the first, mortar shall be applied around
the lower half of the groove, With just sufficient thrust, the second pipe shall
be brought in close contact with the first until martar is squeezed out of the
joint. Sufficient mortar shall be used to fill the joint and to form a bead on the
outside.

Mortar for Joint

Mortar shall be a mixture of Portland cement, sand and water mixed in the
proportion by volume of one (1) part cement to two (2) parts of clean sand
with just sufficient amount of water for plasticity.

Leaded loints of Cast [ron Pipes

Joints of cast iron pipes shall be packed with braided or twisted
vilimpregnated hemp or cakum, properly caulked around the joint. The
packing shall be at least 20 mm below the rim of the hub or bell and this space
be filled with molten pig lead Ih one (1) continuous pouring. The “ring” of pig
lead formed around the Joint shall be properly caulked by appropriate
caulking tools to render the joints watertight.
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b.

c.

d.

e.

Concrete Structures

Concrete structuras such as catch basins, canal gutters, junction boxes and manholes
for the drainage system, and septic vault for sewerage system shall be constructed in
accordance with the Plans and Specifications on Concrete Work.

Sewer Connections and Clean-Outs

I. The outlet of the septic vault shall be connectedto the street drain or to other
discharge point where sanitary sewer exists. Connection with the sanitary
sewer shall not be made without the permission of the proper authorities,
but shiall bé mads in such a mannerthat any and all the service water, as well
as house and other liquid wastes, will flow to the sanitary sewer. Provided
that isolated faucets used exclusively for garden purposes, may in the
discretion of the proper authorities, be alfowed not to flow into the sanitary
sewer,

ii. Clean-outs or rodding holes consisting of cast iron extensions with long sweep
eibow fittings shall be provided at the ends of the runs and at every change
of directions. Clean-outs shzll be capped with cast brass ferrules with threads
and screwed on removable brass plugs. Clean-ouis extended outside the
building and raised to the level of finished grade shall be terminated with the
sarne cast brass ferrule with brass plug set in to a concrete slab shafl be 150
ram thick and 300 mim squiare, finish flush with grade.

tii. Additional bullding sewer cleanouts shall he installed at intervals not to
exceed 30,480 mim in straight runs and for each aggregate horizontal change
in direction exceeding 135 degrees. When a building sewer or a branch
thereof does not exceed 3,048 mm in length and is a straight-line projection
from a building drain that is provided with a clean out, no cleanout wili be
vequired at its poitit of connection to the building drain.

Septic Tank Construction
Septic tanks shall be constructed in accordance with the Plans and requirements of
the iatest Unifarm Plumbing Code,

incidental Earthwork

Incidental earthwork for the storm drainage and sewerage systems, such as
excavation and backfilling shall be undertaken in accordance with applicable
requirements of itern 803, Structure Excavation.

Inspection and Quality Control

1001.3.6 Inspection and Quality Control Materials shall be inspected and accepted as
to quality hefore same are installed. Piping instalied in trenches shall first be
inspected, tested and approved by the Engineer before these are covered or
backfilled. All defects/leaks disclosed by the water test shali be remedied 1o the
satisfaction of the Engineer and any extra cost shall be at the expense of the
Contractor.

. Building Sewer Test
Building sewers shall be tested by plugging the end of the building sewer at’
its points of connaction with the public sewer or private sewage disposal
system and compietely filling the building sewer with water from the lowest
to the highest point thereof, or by approved equivalent low-pressure air test.
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Plastic 208 drain, waste, and vent piping systems shall not be tested by the
air test method. The building sewer shall be water-tight at all points.

Testing for Storm Dralnage Systems

Except for outside leaders and perforated or open-jointed drain tile, the
piping of storm drain systems shall be tested upon completion of the rough
niping installation by water or air, except that plastic pipe shall not be tested
with air, and proved tight. The Engineer shall be permitted to require the
removal of any cleanout plugs te ascertain whether the pressure has reached
parts.of the system. One of the following test methods shall be used:

1.

zl

Water Test

After piping has been installed, the water test shall be applied to the
drainage system, either to the entire system or to sections. If the test
is applied to the entire system, all openings. in the piping shall be
tightly closed except for the highest opening, and tha system shall be
filled with water to the point of overflow. If the system is tested in
sections, each opening shall be tightly plugged except for the highest
opentng of the section under test, and aach section shall e filled with
water, but no section shall be tested with fess than a 3,000 mm head
of water, In testing successive sections, notlass than.the upper 3,000
mm of the next preceding section shall be tested so that no joint of
pipe in the building {except the uppermast 3,000 mm of a roof
drainage system which shalt be filled with water to the flood level of
the uppermost roof drain) shall have been submitted to a test of fess
than 3,000 mm head of water. The water shall be kept in the system
ot in the portion under test for not less than 15 min before inspection
starts. The system shall then he tight at all points.

Air Test

The air test shall be made by attaching an air compressor testing
apparatus to any suitable opening after closing other inlets and
outlets to the system, forcing air into the system until there is a
uniform gauge pressure of 34.5 kPa or sufficient pressure 1o balance
a column of mercury 250 mm in height. This pressure shall be held
without introduction of additional air for a period of not less than 15
rnin.

B, Method of Measurement

EI

Pipes, culverts, gutters, canals and gratings installed in place and accepted by the Engineer,
shall be measured by the meter along their axes.

Catch basins, junction boxes, manholes and septic vauit/tank shall be measured by the
number of units or lump sum, completed 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 quantities as determined in Section 1001.4, Methed of Measurement shal! be pald at the
Contract Unit Price for 2ach of the ltems which shall constitute full compensation for all
materials, labor, tools and eguipment and all other incidentals necessary to complete the
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Payment shall be made under:

Unir of

_ T
.{ ‘::::':3? Description Measurement
‘: IOO-i (1)al l gigr?eztgagittings, S0 mm dia., BVC, Meter

1001 (1)e3 gi'ef;?ez? Ugitﬁngs, 100 mm dia., PVC,

1001 (1)ad * ziepﬁe eg’"gfegiwﬁgs,. 150 mm dia., PVC,

1001 (1)a5 I Pipe and Fittings, 50 mm déa.. PVC,

- Series 1000

1001 (1)a6

T ' '
' Pipe and Fittings, 75 mm dia., PVC,
. Series 1000

Meter

1001 (1)a?

' Pipe and Fittings, 100 mm dia., PVC,
- Series 1000

1001 {1)a8

' Pipe and Fittings, 150 mm dia., PVC,
. Series 1000

1001 (1)a9

" Pipe and Fittings, 200 mm dia., PVC,
' Series 1000

1001 (1)a10

’ Pipe and Fittings, 250 mm dia., PVC,
: Series 1000

100t {1)all

' Pipe and Fittings, 300 mm dia., PVC,
~ Series 1000

f Pipe and Fittings, 150 mm dia.,

.1001 (1)t Concrete Meter
1001 (b2 Elg:cget"fé Fittings, 200 mm dia., Meter
| 1001 (1)b3 ' ?g:cfené Fittings, 250 mm dia., Meter

1001 (_l)b;i Pipe and Fittings, 300 mm di.a.,

Concrete
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Unitof

. Pay Item o

Numbar Description | Measurement

1008 (b5 2';’:;:;; Fictings, 350 mm dia.. Meter

' i

oy Pipe and Fittings, 50 mm dia., High e

| 100M{EL  pensity Polyetiviene (HDPE) Meter

: " Pipe and Fittings, 75 mm dia., High N

.~ Pipeand Fittings, 100 mm dia., High |

- 100I{DE3  pensity Polyethylene (HOPE) leter

i ' Pipe and Fittings, 150 mm dia., High ]

- 1001 (s ensity Polethylerie (HOPE) Meter

I : ” Pipe and Fittings, 200 mm dia., High _

. 1001 (1)cS _Densty Palyeityiens (HDPE} Meter

' Nl Pipe ang Fittings, 250 mm dia., High

1001 (136 Density Palyethylene (HDPE) Meter

' : ﬁpe and Fittings, 300 mm dia., High

- 100117 pensity Polyethylene (HDPE) Meter

© 100t(2)  Concrete Gutter Meter

" 100£(3) . Concrete Canal Mater

l 1001 {4) ‘ Wmught Tron Grating Square Meter

" 1001{S5)a  Catch Basin, Concrete Bach

| 1001(S)b  Catch Basin, CHB Each |

| 1001(8) - Catch Basin wmpSum

" 1001 {la : Junction Box, Concrete Each

' 1001 (7)6  Junction Box, CHB Each |

| 1001(8)  Sewer Line Works lump Sum |

1001 (%) | Storm Drainage and Donnspout LumpSum |

" 1001 (10)  Pipes with Fittings Connection LumpSum |

' 1001(11)  Septic Vault/Tank, Concrete/CHE Lump Sum |

| 1001(12) - Septic Vault/Tank, PVC Lump Sum

' 1001 (13)  Septic Vault/Taok, PVC Each |

. 100L(14)  Manhole, Concrete/CHB Lump Sum
1001 (15) | Manhote, Concrete/CHB Each
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! ' _I - n !
‘Number. Description Measurement
| 1001 (16)a1 - Inlets, 150 mm dia., Concrete Meter
| 1001 (16)a2 ' Inlets, 200 mm dia., Concrete | Meter
© 1001 (16)a3  Inlets, 250 mm dia., Concrete Meter
| 1001 (16)a4  Inlets, 300 mm dia., Concrete  Meter

1001 (16)as Inlets, 350 mm dia., Concrete | Meter

XXV, ELECTRICAL WORKS

A, Scope of Work

The work of the contractor consists of furnishing of all tools, labeor, equipment, and materials and
performing all operations in connection with the electrlcal systern shown on the drawing, thelr test
and inspection, complete and n accordance with these specifications and drawings and subject to the
terms and conditions of the contract, and all other labor and materials not specifically mentioned
under sections, te bring the electrical system of “DEVELOPMENT OF PAOAY LAKE AND PAQAY SAND
DUNES” locatad at PAOAY, 1LOCOS NORTE to operating conditions and be ready for use by the Owner,

B. Applicable Documents

The works covered by these specifications shall be governed by the requirements of the Philippine
Electrical Code, LS Federal Specifications_, NEMA standards.

C. Materials

1

Rig'd steel conduit shall be hot-dipped galvanized mild steel pipe and shall 3m lengths
including coupling.

PVC electrical conduit shall be supplied in standard effective lengths of 3.0m.
Wires and cables shall be insulated for 600 volts. Feeder and branch circuit wires and
cables shall be type THHN, THWN, TW as specified on plans and as manufactured by

a reputable company.

Conduits fittings shall bg US Underwriters Labaratories (UL)-listed or approved local
equivalent.

Outlet boxes shall be hot-dipped galvanized or case metal as required. Thickness of
pressed steep boxes shall not be less than gauge #16.

Circuit breakers for panel boards shall be molded case circuit breaker with quick-
made, quick-break, trip-free mechanisms. They shall meet US Federal Specifications
and NEMA standard.

Panel board shall be bolt-on type 25 manufactured by NEMA or appraved equal,

Page 147 of 151



D.

8. Wiring devices such as switches and convenience ocutlets shall have ratings of 15
amperes, 250V and 16 amperes, 250V, respectively.

Instaliation

1. Grounding

The following shall be graunded in accordance with the drawings and the requirements
of the Philippine Electrical Code with standards grouping practices:

Metallic condult and raceway system including gutters, cabinets and boxes.
Naon-current carrying metal parts of all electrical equipment including fixtures and motors.
2. Feeders

Distribution voltage 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 continugus and without splices between
terminals,

3. Branch Civcult

The drawing indicates the general methods of installations of all circuit wiring and the
outlet which are to be supplied from this circuit. Branch circuit conduits shall be run from
outlets to panel boards as directed and as the buillding conditions will allow. Circuit
allocations shall be as Indicated on the drawings, where it becomes necessary to correct
any outlet to circuit other than shown on the drawings, this shall be done without extra
charge and only upon wtitten consent of the Qwner. No wire smaller than 3.5mm? and
14.0mm? shall be used for any lighting and power circults, respectively.

4. Panel boards and cabinets

Panel boards shall be mounted with their centers at 1.40m above the floor unless
otherwise indicated by field conditions.

5, Locations of outlets and switches

The approximate location of each fixture receptacle, speciai purpose outlet and switch is
indicated on the drawings. The exact lecation is to be determined later at the site as the
work progresses.

6. Wires and boxes

No wire shall be drawn into the raceway untit works, which may cause injury to the wires,
is completed and until permission is given by the Ownear In writing. Only powdered

tubricant not Injurious to cable insulation and raceways shall be used anly when
lubricatian is necessary..
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7. Spllces

Branch circuit 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 scldered without the use of acid, then taped with rubber tape to a thickness
equal to that of the insulation and with a covering of friction tape of two layer, Where
solid conductors 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 2 clockwise loop
fitted ground the screws,

8. Outlets, switches and junction boxes

The Contractor shall install standard boxes at 2/l outlets for lights, appliances and switches
and other point as required by the constructions.

9. Cenduit System

Not more than four 90 degrees bend shall occur in any ran. When it becomes necessary
to have more than four 90 degrees bands in any run, an Intermediate pull box shall be
installed to facilitate pull-in wires. All conduits run shall be as called for on the drawings.
Conduits shall be installed in such manner as not to weaken or interfers with the structure
or the bullding. No horizontal runs embedded conduit shall 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 slab. 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 expansion sleeves. The use of wooden or lead plug is not permitted,
Conduits shall be cut by hacksaw, the ends shall he reamed after being firmly attached to
cabinets or boxes by means of locknuts.

10. Lighting Fixtures

The Contractor shall furnish and install alf lighting fixture as indicated on the drawings,
including mounting channels and supports.

11. Testing

a. Ground test

The entire installation shall be free from improper ground and from short circuits,
Each panel shalf be tested with means connected. Lamps removed or omitted from
the sockets and all switches closed. Each indlvidual power eguipment shall bhe
connected for proper and Intended operation. In no case shall the resistance be less
than that allowed by the Regulations for electrical equipment of building, Failures
shall be corrected in any manner satisfactory to the Architect and Engineer.

k. Performance test
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12,

The electrical contractor shall test all system of entire electrical instalfation for proper
operational conditions. These conditions shall apply to the power and lighting
instatiation, voltage drop, grounding defects.

Warranty

1.

The Contractor warrants that the Goods supplied under the Contract are new,
unused, made of the most recent or current models and incorporated zll recent
improverments in the design and materials.

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

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

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

in order to assure that the manufacturing defects shall be corrected by the
Contractor, a warranty shall be required from the Contractor for a minimum
period of five (5) vears for all lighting equipment’s.

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

Checked By:

C«' A
ENGR. HRENE RD ni. BUENAVENTURA ACALALAD

OIC - Manager, PMD
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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 :DEVELOPMENT OF THE PAOAY LAKE AND SAND DUNES PAOAY, ILOCOS NORTE

DURATION: 360 Calendar Days

Item No. ITEM OF WORK AMOUNT
A. GENERAL REQUIREMENTS
a.l Mobilization/Demobilization
a.2 Hauling Materials
a.3 Temporary Barracks
a4 Health and Safety
ab Project Signboard
a.6 Temporary Enclosure
B. STATION 1: PAOAY LAKE CENTRAL STATION

Site Development
Tourist Center
Cottages (5units)
Boardwalk
Retaining Wall

Cofferdamming

C. STATION 2: CONSTRUCTION OF BOARDWALK
Boardwalk
Electrical Works

Cofferdamming

D. STATION 3: BIRD WATCHING ZONE, PINAKBET FARM & ESPLANADE
Site Development

Tourist Center

Improvement of Existing Public CR

Cottages (5units)

Boardwalk with Multipurpose Covered Deck

Cofferdamming

E. TOURIST CENTER @ SUBA, ONSE REEF & CULILI POINT SAND DUNES

Tourist Center (3units)




AMOUNT IN WORDS

Name of Company Name & Signature of
Authorized Representative

Business Address Designation



BiLL OF QUANTITIES
Prolect DEVELOPMENT OF THE PAQAY LAKE AND SAND DUNES
Location PAQAY, LOCOS NORTE
FTEM .
NO. DESCRIPTION UNIT aTy. UNIT COST AMOUNT
A, GENERAL REQUIREMENTS
a1 WMobilization / Demobilization lot 1.00
2.2 Hauling of Materials ot 1.00
2.3 Temporary Barracks set 6.00
a4 Health and Safety lot 1.00
a5 Project Signboard set 6.00
3.6 Temporary Enclosure fn.m. 567.86
B. SITE DEVELOPMENT
a.1 Embankment from Safectad Borrow by Equipment cu.m 5,332.44
3.2 Aggregate Subbase Course . m 744,98
a.3 Crushed Aggregate Base Course cu.m 372.50
3.4 Clearing and Grubbing sq.m. 1,267.19
a.5 Stamped Concrete 5.m 212.14
a.6 Unglazed Tlles (Rough Homegenous Rustic Tiles) 50.m 156.99
a.7 Plain Cement Floor Finish 50.m 658.64
a.8 Concrete Curb and Plant Boxes cu.m 4.40
' CHB # 6 [Non-Load Bearing including Reinforcing Steel sm 17.18
150mem)
b.2 Cement Plaster Finish 5g.m 72.00
b.3 False Bricks sq.m 208.79
b.4 Painting Works {Masonry/Concrete) 5q.m 57.72
b.5 Painting Warks (Metal Painting) 3.m 26.26
b.6 Meta! Strurture Atcessories (G |, Pipe} l.s. 1.00
¢l Landscape 5. 1.00
C.  [TOURIST CENTER
a.1 Structure Excavation (Common Soil Manual) cu.m 37.15
a.2 Embankment (from Structure Excavation, Manual) cu.m 17.38
.3 Embankment from Selected Barrow by Equipment cm 54,00
a.4 Gravel Bedding cu.m 2.02
4 Structural Concrete For Footing and Slab on Fill {Class cum 94 55
A, 28 Days}
Structural Concrete, Column and Suspended 5ah,
2 Girder/Beam {Class A, 28 Days) cu.m 10.66
b.3 Reinforcing Steel for Qne-Storey, Grade 40 kg 2,352.02
h.4 Formworks and Falseworks {for ene-storey building) 5g.m 50.43
.1 CHB # § {Non-Load Bearing including Reinforcing Steel} | sq.m 168.91
c CHE # 4 (Non-Load Bearing including Reinforcing Steel squm 78.86
100mm}
£.3 Cernent Plaster Finish (LM 479.26
d.1 Hardwood Post Ls. 1.00
d.2 Fiber Cement Board Ceiling sg.m 317.64
e.1 Steel Roof Trusses (Fabricated) kg 2,551.26
e.2 Galvanized Steet C-Purlins kg 640,97
e.3 Roof Battens l.s. 1.00
e.4 Cladtled Labig Thathced Roofing w/ Net Protection 1. 1.00
f.1 Wooden Panel Boor 5. M 2.82
f.2 Modular Dear set 3.060
.3 Jambs set 1.00
£.4 Door (Accessories} l.5. 180
$5 Aluminum Glass Window {sliding) 50.Mm 0.82




£.6 Aluminum Glass Window (Awning}

2.99

50.m
g1 Wood Preservatives L 43.53
E.Z Waterproofing Cement Base 5G. M 18.7%
g.3 A0cmx40cm Homogenous Rustic Tiles 5. 158.49
E.d Plain Cement Floor Finish 5Q.m 9.35
g.5 Tactlle Blocks 1.5. 1.00
g.5 Painting YWorks Concrete{Surface Preparation) l.5. 1.00
g,7 Painting Warks (Wood Painting) 5G.m 128.00
8.8 Painting Works {Masonry/Concrete) 50.™ 365.79
£.9 Painting Works {Metal Painting) sG.M 49,29
g.10 Kitchen Countertop Finish l.§. 1.00
£.11 G Rallings 5. 1.00
g.12 CHB # 4 {Pedestal Concrete Mouiding) 5q.m 22.79
€.13 Cemert Plaster Finish (Pedestal Concrete Moulding) 5.1 26.59
g.14 Precast "Carp" Fish l.s. 1,00
g.15 Signages l.5. 1.00
g.16 Built up Cabinet and Drawers 5. 1.00
g.17 Varnishing SG.MM. 14.81
h1 Structure‘Excava’tmn {Storm Dratnage, Septic Tank & cum 57 37
Catch Basin}
h.2 Gravel Bedding cu.m 1.9
h3 structural Concrete For Footlng and Slab on Flll {Class . 25.33
A, 28 Oays}
h.4 Reinforcing Steel for One-Storey, Grade 40 kg 948.77
h.5 Formworks and Fafseworks {for one-storey building) sg.m 40.32
h.6 Metal Structure Accessories {Steel Grating) Ls. 1.00
h.7 Plumbing Pipes Fittings Ls, 1.00
h.8 Plumbing Fixtures and Acgessories Ls. 1.00
h.2 Water Tank Plumbing Pipes, Fittings and Accessories l.s. 1.00
i.1 Panelboard w/ Main & Sub-panels lot 1.00
i,2 Lighting Fixtures and accessories lat 1.00
1.3 Wires and Wiring Accessories iot 1.00
1.4 Conduit Bexes and Fittings lot 1.00
i.5 Larnp Post {conventional} lot 1.0
COTTAGES (5 UNITS)
a,1 Structure Excavation (Cammaon Sofl) cu.m 46,10
2.2 Embankment [from Structure Excavation) cu.m 43.20
a.3 Embankment (from Sefected Borrow by Equipment) eu.m 42,20
a.4 Grave Fill cu.m 2.90
2.5 Soli Poisoning liter 28.80
b1 Structural Concrete For Footing and Slab on Fill {Class cum 29.15
A, 28 Days)
b.2 Lean Concrete [Ready Mix Class B, 28 days) cu.m 6.75
b.3 Formwaorks and Falseworks 5q.m 123.60
b .4 Reinforcing Steel {Deformed, Grade 40} kg 1,840,595
. CHB [Non-Load Bearing including Reinforcing Steel sq.m 43.20
150mm)
d.1 Steel Roof Trusses [Fabricated) kg 3,889.80
d.2 Galvanized Steal C-Puriing ke 580.00
d.2 Labig Thatched Roofing unit 5.00
d.4 G.1 Pipe Roof Beam unit 5.00
a.1 Wood Post and Connections unit 5.00
2.2 Unglazed Tiles sg.m 64.80
.3 Concrete Floor Topping $0.m 64.80
e.4 Painting Works [Metal) sg.m 145.65
e.5 Varnishing (3coats) 5G.IM 424,50
e.8 Stucco Concrete Smooth Finish s4.m 83.10




e

E, BOARDWALK
a.l Structure Excavation {Common Sofl) cu.m 120956
a.2 Embankment (fram Structure Excavation, Manual) cu.m 86.40
3.3 Gravel Bedding cum 10.08
b.1 Strictursl Concrete For Footing and Slab on Filf {Class
cu.m 31.75
A, 28 Days)
b.2 Structural Concrete, Column and Suspended Slak,
: . Cu.m 16.54
Girder/Beam (Class A, 28 Days)
1.3 Reinforcing Steel for One-Storey, Grade 40 kg 717264
b4 Formworks and Faiseworks {for one-storey building) sg.m 112.00
c1 Hardwood L5. 1.00
¢.2 Wood Preservatives L 239,08
F, RETAINING WALL
a1 Structure Excavation (Commaon Scil) cu.m. 1,8%4.14
a.2 Embankment (from Excavation} cu.m. 3,737.67
a.3 Embankment (from Borraw) cu.m. 1,343.53
a.4 Gravel Bedding cu.m. 166.21
b.1 Structural Concrete (Ready Mix, Class A, 28 days) cu.m. 1,178.97
b.? Reinforcing Steel of Reinforced Concrata Structures ke 162,962.29
b.3 Formworks and Falseworks 51, M, 3,698.48
b.4 Structural Steel Sheet Piles, driven m. 1,567.10
h.5 Structural Steel Sheet Piles, furnished m 1,567.10
b.6 Weepholes ls. 1.00
G, |COFFERDAMMING
a.1 Cofferdamming - Structural Sheet Pile, Furnished
a g - Structural Sheet Pile, Furnishe g 20,832.00
(Renatal)
aZ Cofferdamming - sheet pile, {driving and extracting) kg 80,640.00
a.3 Dewatering Is 1.00
H. BOARDWALK
a.l Sfructyre Excavation {Comman Soi) cu.m 212.16
a.2 Embankment (from Structure Excavation) cu.m 123.12
a.3 Grave Fill _ cu.m 13.68
‘ Structural Concrete For Footing and Siab on Fill {Class U £9.00
A, 28 Days)
b.2 Formworls and Falseworks 5¢.m 513.00
b.3 Reinforcing Steel (Deformed, Grade 40) kg b,174.24
c.1 Hardwoor lLs 1.00
c.2 Stone Masonry cu.m 41,02
c.3 Crushed hase Course cum 115,50
¢.4 Varnlshing [3coats) 5¢.m 994,38
L ELECTRICAL WORKS
a.l Solar Lamg Post ot 1.00
1 COFFERDANMMING _
A Cofferdamming - Structural Sheet Pile, Furnished ke 46,368.00
{Rental)
7.2 Cofferdamming - sheet pile, {driving and extracting) kg 120,960.00
a.3 Dawatering is 1.60
K. |SITE DEVELOPMENT.
a.1 Structure Excavation (Common Soll Manualj cu.m 2,275.04
2.2 Embankment {from Structure Excavation, Manuall LM 1,173.24
a.3 Embankment from Selected Borrow by Equipment cu.m 2,562.14
a.4 Aggregate Subbase Course cu.m 301.42




a5 Crushed Aggregate Base Course

150,737

cu.m
2.5 Embankment (White Sand, Manual) cu.m 3.01
a7 Embankment {Crushed Stone, Manual} ci.m 951,18
a.8 Clearing and Grubhing 5.M. 4,939,410
2.9 Grave Fill Cu.m 198.88
Structural Concrete For Footing and Slab on Fill (Class O 1,032.98
A, 28 Days)
b.2 Stamped Concrete 50.M 245,01
1.3 Reinforcing Steel for One-Storey, Grade 40 g 252,043.04
h.4 Formworks and Falseworks (for one-storey building) 5.1 5,583.23
o1 150mm CHE Non-LoadBearing (including Reinforcing sq.m £94.76
Steel)
.2 Cemnent Plaster Finish 5G.m 950,95
c.3 Plain Cement Floor Finish 50.M 30.40
d.1 Galvanized Tubular Stee! Ralling ls. 1.00
.2 Galvanized Tubular Steel {Piavgmund chs} 1.5 1.00
d.3 Stainless Steel Ralting ls, 1.00
d.4 Painting Works {(Metal) 5Q.m 148.81
d.5 Painting Works (Masenry/Concrete) 5¢.Mm 142.20
d.6 Pzinting Works Concrete({Surface Preparation} Ls. 1,00
d.7 Pre-Fabricated Shaped Galvanized iron Pipe Ls. 1.00
4.8 10 mm Kermentla Rope Net (2" x2") |5, 1.00
d.9 Weepholes t.5. 1.00
e.1 Landscape L.s. 1.00
TOURIST CENTER
3.1 Structure Excavation {Common Soil Manual] cu.m. 49.70
2.2 Embankment {from Structure Excavation, Manual) cy.m. 173.36
2.3 Grave! Fill cu.m. 5.60
structural Concrete for Footing and Slab on Fill (Class .
cu.m. 21.25
A, 28 Days}
structural Concrete for Foating Tie Beam, Column,
Suspended Stab, Girder/Beam(Class A,28 Cays} cu.m. 20.19
b.3 Formworks and Faiseworks (for one-storey building} 5¢.m 91.35
.4 Reinforeing Steel (Deformed Grade 40} kg, 2,581.42
c.1 CHB #5 (Non-Load Bearing including Reinforced Steal} | sg.m, 200.09
c.2 CHR #4 {Non-Load Bearing including Reinforced Steel} | sq.m 50.06
¢.3 Cement Plaster Finish 3g.m 341.12
d.1 Hardwood Post 1.5, 1.00
¢.2 Fiber Cement Board Ceiling S0 M 128.00
d.2 Built up Cabinet and Drawers f.5. 1.00
e.1 Cladded Labig Thatched w/ Net Protection Ls. 1.00
@.2 Roof Battens ls. 1.00
a.3 Metat Structure Accessories (Statnless Ralhngs} Ls. 1.00
o4 Metal Structure Accessories {G 1. Pipe) |5 1,00
2.5 Structural Steel Roof Truss kg 2,606.73
e.6 Structural Steel Purlins kg 541.46
f.1 Wooten Panel Door 50.m 5.04
£.2 Frames {lambs) set 3.00
f.3 Door Accessories is. 1.00
§.4 Aluminum Glass Window (Sliding) 5q.m 0.81
5 Aluminum Glasg Window {Awning) 5{.m. 274
g.1 Wood Preservative L 7.50
£.2 Water Proofing 50.Mm 17.80
2.3 Unglazed Tiles (400 mm xl}-DD mm} Q.M 121.68
g.4 Kitchen Countertop Finish |5, 1.00
g.5 Painting Works Concrete(Surface Preparation] Ls., 1.00




I

g.6 Painting Works (Masanty Painting}

258.03 |

5G.m
g.7 Painting Works (Waod Painting) 5. [T 45 00
.8 Painting Works (Metai Painting) sq.m. 49.29
g.8 Varnishing sq.m. 21.39
g.10 Precast "Carp” Fish 1.s. 1.00
g.11 Signage L.s. 1.00
h.1 Structure Excavation (Storm Drain Canal & Septic Vault) | cu.m. 24.55
h.2 Gravel Fill gu.m. 3.52
Structural Concrete for Footing and Slab on Fill [Class A,
. cu.m, 197
28 Days)
h.4 Reinforcing Steel (Deformed Grade 40) kg. 736.26
h.5 CHB #5 {Non-toad Beering including Reinforced Steel} | sg.m. 18.80
h.6 Cement Plastar Finish 50.M 28.20
h.7 Metal Structure Accessaries {Steel Grating) i.s. 1.00
h.8 Plumbinig Pines and Fittings Ls, 1.00
h.9 Plumbing Fixtures & Accessories ls 1.00
h.10 Water Tank Plumbing Pipes, Fittings and Accessories ls. 1.08
i.1 Panalboard w/ Main & Sub-panels lot 1.00
i.2 Lighting Fixtures and accessories tot 1.00
1.3 Wires and Wiring Accessorles lot 1.00
i4 Conduit Boxes and Fittings lot 1.00
i.5 Lamp Post{Conventional) lot 1.00
i.6 Solar Lamp Post {Multi-purpose deck) ot 1.00
IVIPROVEMENT OF EXISTING PUBLIC CR
a.1 Structure Excavation {Commeon Soil Marniual) cu.m 18.72
2.2 Embankment (from Structure Excavation, Manual) cu.m 15.24
a.3 Embankment {from Salected Borrow, Manuail cu.m 10.66
a.4 Gravel Fll cu.m 3.77
bt structural Concrete For Fogting and $lah on Fill (Class cum 8.91
A, 28 Days}
Structural Concrete, Cotumn and Suspended Siab,
. . cu.m 12.86
Girder/Beam {Class A, 28 Days)
k.2 Reinforcing Steei for One-Starey, Grade 40 kg 4,645.80
.4 Formworks and Falseworks {for one-storey building) 4.0 47.75
t.1 Cement Plaster Finlsh 5. 183.55
2 CHB # 6 (Non-Load Bearing including Reinforcing Steel som 109.49
150mm)
a1 Ceiling {Gmrn Moisture Resistant Fiber Cement Board sq.m 33154
on G.1. Furring Channels}
2.1 Steel Roof Trusses kg 919.84
2.2 Galvanized Steel C-Purlins kg 640.54
a.3 etal Structure Accessories (Anchor Bolts) 14 32.00
e.4 Metal Structure Accessories {Steel Plates) kg §2.32
e.5 Roofing works is 1.00
f.1 Doors (Wood Panet} sg.m. 24,07
1.2 Doors (Accessorles) l.s 1.00
.3 Framas [Jambs - Wood) set 7.00
.4 Wood Awning Type Window 5. m 20.50
f.5 Windows {Accessaries} is 1.00
g.1 Painting Works {Masonry/Concrete) 50.m 217.09
g.2 Painting Works {Matal Painting} sg.IM 12.58
2.3 “San Esteban” Stone Finish Wall Cladding 5Q.M 35,43
p.4 Porcelain Tiles, (Unglazed) 5q. m 83.76
‘. CHB # 4 (Non-Load Bearing including Reinforcing Steel sqm 203
100mm} - Lavatory
g.6 Cement Plaster Finish - Lavatory S 4.06




Structural Concrete, Cciurﬁﬁ-énd Suspended Slab,

0.65

&7 Girder/Beam {Class A, 28 Days} - Lavatory cm
2.8 Reinforcing Steel for One-Storey, Grade 40 - Lavatory kg 18.93
Formworks and Falsewarks (for one-storey huilding} - sq.m 0.42
Lavatory
p.10 Signages l.s. 1.00
h.1 Plumbing Pipes & Fittings L5 1.60
h.2 Plumbing Fixtures and Accessories is. 1.00
h,2 Water Tarlk Plumbing Pipes, Fittings and Accessoties ts. 1.00
N, |COTTAGES (5 UNITS)
a.1 Structure Excavation {Common S6il} ciLim 46,10
2.7 Embankment {fram Structure Excavation) CLEM 43,20
3.3 Ermbankment (from Selected Barrow by Equipment} cum 43,20
a.4 Grave Fill cu.m 2.90
a.5 5cil Poizoning sg.m 78.80
b1 structiral Concrete For Feoting and Siab on Fill (Class cum 2915
A, 28 Days)
b.2 Lean Concreie (Ready Mix Class B, 28 days} LM 6.75
b.3 Formworks and Falseworks 541, 123.60
b.4 Relnforcing Steel {Deformed, Grade 49) kg 1,840,95
CHB [Non-Load Bearing inctuding Reinforcing Steel seum 43.20
150mm}
d.1 Steel Roof Trusses (Fabricated) ke 3,164.80
d.2 Galvanized Steel C-Purlins kg 580.00
d.3 Labig Thatched Roofing unit 5.00
d.4 G.l. Pipe Roof Beam unit 5.Q0
2,1 Woad Past and Connections unit 5.00
2.2 Ungiazed Tiles ) 5i.m 64.80
e.3 Concrete Fioor Topping 5¢.1M 64.80
e.4 Painting Works [Metal} 5q.m 145,65
2.5 Varnishing (3coats} 4.1 424,50
e.6 Stucco Conhcrate Smaoth Finish sq.m 83.10
Q. BOARDWALK WITH MULTIPURPOSE COVERED DECK
a.1 Structure Excavation {Commaon Soii} cu,m 194.562
2.2 Embankment (fram Structure Excavation} cu.m 18246
a.3 Gravel Bedding £U.m 10.58
b1 Structural Concrete For Footing and Slab on Fill (Class cum 3175
A, 28 Days)
h.2 Structural Concrete, Column and Suspended Slab,
. cu.m 35.23
Girder/Beam {Class A, 28 Days)
b.3 Reinforcing Steel for One-Storey, Grade 40 kg 9,497.74
4 Farmworks and Falseworks {for one-starey building) s.M 679,14
¢l 10? mm'CHB Non Load Bearing Load Bearing {including sqm 69.49
Reinforcing Steei}
.2 150mm CHB {Padestal Concrete Moulding} 50 21.55
.3 Cement Plaster Finish $¢.m 173.79
d.l Hardweod Ls. 1.00
e.1 Metal Structure Accessories (Metal Connectors) {5 1.00
a.? Metal Structure Accessories {Bolt) pc 304.00
a.3 Metal Structure Accessories {Base Plate) i.s. 1.00
e.4 Structural Steel Roof Beam ks, 1.00
e.5 Steel Roof Trusses [Fabricated) ke 1,034.47
e.6 Galvanized Steel C-Purting _ kg 982.33
o7 Lahig Thatched Raofing With Bamboo Slate/Nylon L. 100

Screen Protection

2.8 Wond Batten

1.00




£.3 Afuminum Glass Door {Sliding Tyne/Swing Type)

72.58

sq.m
f.2 Door (Accessories] {.5. 1.00
.3 A’[ummum Glass Window {Sliding/ Casement/ Awning/ sq.m 18.14
Fixed Type}
g.1 40cm x 40cm Poreelain Floor Tiles {Unglazed) 5.1 108.78
g.2 Painting Works (Metal) 5Q.m 33.90
£.3 Painting Works {Masonry/Conicrete) s¢.m 208.59
g4 Painting Works Concrete{Syrface Preparation) |5 1.00
g.5 Wood Preservatives _ L 588.55
g.6 Plastic Drum for Floating Deck l.s. 1.00
COFFERDAMMING
a.1 Cofferdamming - Structurai Sheet Pile, Furnished ke 43,497.60
{Rantall
2 Cofferdamming « sheet pite, (driving and extracting} kg 91,728.00
a.3 Dewatering 1.00 1.00
TOURIST CENTER {3 UNITS)
a.1 Structure Excavation {Common Soil) CLLITY 404.21
2.2 Embarnlement (from Structure Excavation) cum 306.81
a:3 Embankment (from Setected Borrow by Equipment) cthm 1,118.53
a.4 Grave Fill cu.m 41.37
a.5 Soil Poisoning 5q.m 413,69
b.1 Structural Concrete Far Footing and Slab on Fill {Class cum 154.10
A, 28 Days}
b.2 Structural Concrete, Column and Susperided Stah,
Glrder/Beam (Class A, 28 Days} cu-m 13585
b.3 Fortnworks and Falseworks s0.m 1,221 658
k.4 Formworks and Falseworks (scaffolds) 549.m 267.12
b.5 Reinfercing Steal (Deformed, Grade 40) kg 20,650.51
¢.1 CHB {Non-Load Bearing including Reinforcing Steel sq.m 1.414.56
150mm}
c.2 Cernent Plaster Finish Q.M 2,027.70
d.1 G.I, Pipe Roof Beam units 3.00
d.7 Steel Roof Trusses (Fabricated) kg 24,01%.55
4.3 Galvanized Steel C-Purling kg 17,141.09
d.4 Labig Thatched Raofing unit 3.00
&.1 Wood Panel Door 5¢.m. 78.54
a.2 Doors {Accessories) set 3.00
e.3 Frames [lambs - Wood} sat 4500
e.4 Aluminum Glass Windows (Fixed Type) SOLI. 36.93
2.5 Aluminam Glass Windows [Sliding) sgLM, 18.00
2.6 Aluminum Glass Windows [Awning) S4.m. 24.15
e.7 Windows {Accessories} sef 3.00
f.1 Wood Post and Connections unit 3.00
f.2 Unglazed Tiles 5¢.m 1,403.40
£.3 Congrete Floor Topping 50.M 1,275.82
£.4 Built-up Counter and Cabinets unit 3.00
£.5 Foad Stalls {7 units) unit 3.00
£.6 Ceiling {Fibar Cement Board} Q.M 375.38
£.7 Painting Works {Metal} $g.m 4,458.36
£.8 Varnishing (3coats) sq.m 5,922.08
f.a Painting Works {(Masonry/Concrete)} 5.1 2,437.69
.10 Stamped Cancrete $g.m B0R8.58
f.11 Structure Excavation {Common Soil) - for PCCP U 486,48
f.12 Ageregate Subbase Course (for PCCP) cu.m 243.48
.12 Portland Cement Concrete Pavement sg.m 1,198.22
.14 Lean Concrete {Ready Mix Class B, 23 days) cu.m 10.49
.15 Concrete Curb and Plant Boxes cu.m 46.43
.15 Other Finishes unit 3.00




£.17 Stucco Concrete Smooth Finish S Im 135.79
f.18 Flat Stone Finish sQ.m 28.82
.19 Pre-fabricated Items unit 3.00
g.1 Panelboard w/ Main & Sub-panels fot 1.00
g.2 Lighting Fixtures and accessoties tot 1.00
e.3 Wires and Wiring Accessories lot 1.00
g.4 Condult Boxes and Fittings lot 1.00
h.1 Septic Vault (Concrete) uhit 3.00
h.2 Catch Basin unit 3.00
h.3 Plumbing Pipes & Fittings 5. 1.00
h.4 Plumbing Fixtures & Accessories .5, 1.00
h.5 Water Tank Plumbing Pipe, Fittings, and Accessorles l.s. 1.00
1.1 Landscape l.s. 1.00
In Wards: Pesos
GRAND TOTAL I Fiaree P

Submitted By

Norne of the Representative of the Bidder

Position

Name of the Bidder




Section I X. Checklist of Technical and Financial
Documents

Notes on the Checklist of Technical and Financial Documents

The prescribed documents in the checklist are mandatory to be submitted in the Bid, but
shall be subject to the following:

a. GPPB Resolution No. 09-2020 on the efficient procurement measures during a State
of Calamity or other similar issuances that shall allow the use of alternate documents
in lieu of the mandated requirements; or

b. any subsequent GPPB issuances adjusting the documentary requirements after the
effectivity of the adoption of the PBDs.

The BAC shall be checking the submitted documents of each Bidder against this checklist
to ascertain if they are all present, using a non-discretionary “pass/fail” criterion pursuant to
Section 30 of the 2016 revised IRR of RA No. 9184.
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Checklist of Technical and Financial Documents

TECHNICAL COMPONENT ENVELOPE

Class “A” Documents

Legal Documents

(]

(]

O

O

(a)

Valid PhilGEPS Registration Certificate (Platinum Membership) (all pages);
and

(b) Registration certificate from Securities and Exchange Commission (SEC) with

(©)

(€)

Articles of Incorporation (AOI), Department of Trade and Industry (DTI) for
sole proprietorship, or Cooperative Development Authority (CDA) for
cooperatives or its equivalent document;

and

Mayor’s or Business permit issued by the city or municipality where the
principal place of business of the prospective bidder is located, or the
equivalent document for Exclusive Economic Zones or Areas;

and

Tax clearance per E.O. No. 398, s. 2005, as finally reviewed and approved by
the Bureau of Internal Revenue (BIR).

Technical Documents

(]

OO

(f)

(@)

(h)

(i)

)

(k)

Statement of the prospective bidder of all its ongoing government and private
contracts, including contracts awarded but not yet started must have
supporting documents, if any, whether similar or not similar in nature and
complexity to the contract to be bid; and

Statement of the bidder’s Single Largest Completed Contract (SLCC) similar
to the contract to be bid must have supporting documents, except under
conditions provided under the rules; and

Philippine Contractors Accreditation Board (PCAB) License;

or

Special PCAB License in case of Joint Ventures;

and registration for the type and cost of the contract to be bid; and

Original copy of Bid Security. If in the form of a Surety Bond, submit also a
certification issued by the Insurance Commission;

or

Original copy of Notarized Bid Securing Declaration; and

Project Requirements, which shall include the following:

a.  Organizational chart for the contract to be bid;

b. List of contractor’s key personnel (e.g., Project Manager, Project
Engineers, Materials Engineers, and Foremen), to be assigned to the
contract to be bid, with their complete qualification and experience
data;

c.  List of contractor’s major equipment units, which are owned, leased,
and/or under purchase agreements, supported by proof of ownership or
certification of availability of equipment from the equipment
lessor/vendor for the duration of the project, as the case may be; and

Original duly signed Omnibus Sworn Statement (OSS);
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and if applicable, Original Notarized Secretary’s Certificate in case of a
corporation, partnership, or cooperative; or Original Special Power of
Attorney of all members of the joint venture giving full power and authority
to its officer to sign the OSS and do acts to represent the Bidder.

O (1) Statement of Exclusivity (the bidder must certify that the foregoing personne
shall perform work and equipment shall be used exclusively for the project unti
completion of the project. Please see the attached Form for the purpose.)

o (m) Certificate or Affidavit of Site Inspection

O (n) Additional Technical Requirements:

construction schedule and S-curve ss
manpower schedule

construction methods

equipment utilization schedule
PERT/CPM

Construction Safety and Health Program

o (o) Contractors Registration Certificate by DPWH for the list of all ongoing project:
if none, affidavit that there is none.

Financial Documents

O (p) Theprospective bidder’s audited financial statements, showing, among others,
the prospective bidder’s total and current assets and liabilities, stamped
“received” by the BIR or its duly accredited and authorized institutions, for
the preceding calendar year which should not be earlier than two (2) years
from the date of bid submission; and

O (q) The prospective bidder’s computation of Net Financial Contracting Capacity
(NFCC).

Class “B” Documents
()  If applicable, duly signed joint venture agreement (JVA) in accordance with
RA No. 4566 and its IRR in case the joint venture is already in existence;
or
duly notarized statements from all the potential joint venture partners stating
that they will enter into and abide by the provisions of the JVA in the instance
that the bid is successful.

Il. FINANCIAL COMPONENT ENVELOPE
O (s) Original of duly signed and accomplished Financial Bid Form; and
O (1) Soft Copy of Financial Proposal in the form of Flash Drive (USB) must be
included inside the Original Financial Envelope

Other documentary requirements under RA No. 9184
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O (u) Original of duly signed Bid Prices in the Bill of Quantities; and

O (v) Duly accomplished Detailed Estimates Form, including a summary shee
indicating the unit prices of construction materials, labor rates, and equipmen
rentals used in coming up with the Bid; and

O (w) Cash Flow by Quarter.
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PR

Republic of the Phlliippines

Tourismn Infrastructure & Enterprise Zone Authorify

MANPOWER & EQUIPMENT

Project: PEVELOPMENT OF THE PADAY LAKE AND SAND DUNES
Location: PACAY, [LOCOS NORTE

Duration: 360 CI

Mirnimum Required Manpower Quantity
a. Project Manager 1
b. Project Engineer 1
¢. Materials Engineer i
d. Project Foreman 1
e, Skilled Worker 37
f. Helper/Laborer 70
g. Safety Officer 1
h. Registered Nurse 1
Minlmum Required Equipment Quangity
a. Basic Construction Tools 1
h. Concrete Mixer {One bagger mixet} 1
¢. Plate Compactor (5 hp) 1
d. Backhae (0.80 cu.m, 50 hp) 1
g, Dumptruck (12 cubic yd., 29C hp} z
f. Payloadar (1.50 cu.m) 1
g. Bulldozer (155 hp), D65A-8 1
h. Water Trugk {16000 L, 360 hp) 1
i Concrete Saw, Blade {14" blade w/ 3/4 Cutting 1
" Depth, 7.7 hp}
j. Pumpcrete 1
k. Motorized Road Grader (140 hp) 1
| Vibrator Roller (10mt) i
m. Crawler Crane (36-40 mt) 1
n. Vibro Hammer (201 hp) 1
0. Concrete Vibrator 1
p. Welding Machine 2
g. Cutting Outfit 1
r. Bar Cutter 1
5. Bar Bender 1
1. Grinder 1

Prepared by:

-

ENGR. JORDEN V. BELTRAN
Estimatar

Manager, PEPD



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
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FORMAT FOR 360 (D

Use you letter Head
Project ID. No:
Project :
Location:
Duration ;: Calendar Days
CASH FLOW BY QUARTER
TOTAL 1st Quarter 2nd Quarter 3 rd Quarter 4th Quarter

PARTICULAR

ACCOMPLISHMENT, IN %

CASH FLOW, IN Php

CUMULATIVE ACCOMPLISHMENT, IN %

CUMULATIVE CASH FLOW, IN Php

Prepared By:




Republic of the Philippines

nment Prc




