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Preface

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

CPI — Consumer Price Index.

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

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

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

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

GOP — Government of the Philippines.

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

LGUs — Local Government Units.

NFCC - Net Financial Contracting Capacity.

NGA — National Government Agency.

PCAB — Philippine Contractors Accreditation Board.

PhilGEPS - Philippine Government Electronic Procurement System.

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

PSA — Philippine Statistics Authority.

SEC — Securities and Exchange Commission.



SLCC - Single Largest Completed Contract.

UN — United Nations.



Section I. Invitation to Bid

Notes on the Invitation to Bid

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

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

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

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

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

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




Republic of the Philippines
Tourism Infrastructure & Enterprise Zone Authority

REQUEST FOR PROPOSAL
NO. 25-07-0005

CONSTRUCTION OF MANGROVE BOARDWALK CUM GALLERY NEAR
SANIPAAN STAGING AREA SAMAL ISLAND, DAVAO DEL NORTE

(Negotiated Procurement-Two Failed Biddings)

In view of two (2) failed biddings and as provided under Section 53.1 of the 2016
Revised IRR of RA 9184, the Bids and Awards Committee (BAC) invites interested
bidders to participate in Negotiated Procurement for the CONSTRUCTION OF
MANGROVE BOARDWALK CUM GALLERY NEAR SANIPAAN STAGING AREA
SAMAL ISLAND, DAVAO DEL NORTE with an Approved Budget for the Contract
(ABC) amounting to Fourteen Million Nine Hundred Thirty Five Thousand
Seven Hundred Ten Pesos and Sixteen Centavos Only (P 14,935,710.16) The
TIEZA-BAC will hold a face to face negotiation conference on July 16, 2025 at 10:00
a.m at 7t Floor TIEZA Legal Conference Room Double Dragon Plaza Pasay City
which shall be opened to all interested bidders.

Bidders shall submit their bid proposals face to face on or before 9:30 AM of July 23,
2025 together with the following requirements;

L TECHNICAL COMPONENT
ENVELOPEClass “A” Documents
A. Legal Documents
e Valid PhilGEPS Registration Certificate (Platinum Membership) (all
pages);and
¢ Registration certificate from Securities and Exchange Commission (SEC)
with Articles of Incorporation (AOI), Department of Trade and Industry
(DTI) for sole proprietorship, or Cooperative Development Authority
(CDA) for cooperatives or its equivalent document;
¢ 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
equivalentdocument for Exclusive Economic Zones or Areas; and
e Tax clearance per E.O. No. 398, s. 2005, as finally reviewed and approved
by theBureau of Internal Revenue (BIR).
B. Technical Documents
o Statement of the prospective bidder of all its ongoing government and
private contracts, including contracts awarded but not yet started, if any,
whether similar or not similar in nature and complexity to the contract to
be bid; and with attached supporting documents such as, NOA, NTP,
Contract.
o Statement of the bidder’s Single Largest Completed Contract (SLCC)
similar to the contract to be bid, except under conditions provided under

the rules; with attached supporting documents such as, NOA, NTP,
Contract and Certificate of Final Acceptance or a final rating of at
least Satisfactory in the Constructors Performance Evaluation
System (CPES).

¢ Philippine Contractors Accreditation Board (PCAB) License; or Special
PCAB License in case of Joint Ventures; and registration for the type and
cost of the contract to be bid; and
e 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,
ProjectEngineers, 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

d. Statement of Exclusivity (the bidder must certify that the
foregoing personnel shall perform work and equipment shall
be used exclusively for the project until completion of the
project. Please see the attached Form for the purpose.)
Certificate of Site Inspection or Affidavit of Site Inspection

f. Additional Technical Requirements:

e construction schedule and S-curve

e manpower schedule

e construction methods

e equipment utilization schedule

e PERT/CPM

e Construction Safety and Health Program

g. Contractors Registration Certificate by DPWH for the list of all
ongoing projects if none, affidavit that there is none.

Original duly signed Omnibus Sworn Statement (0SS); 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. Financial Documents
The prospective bidder’s audited financial statements, showing, among
others, the prospective bidder’s total and current assets and liabilities,
stamped “received” by the BIR or its duly accredited and authorized
institutions, for the preceding calendar year which should not be earlier
than two (2) years from the date of bid submission; and if filed
electronically, shall be accompanied by a copy of the BIR’s system-
generated confirmation or acknowledgment receipt as proof of electronic
filing, such as through the Electronic Filing and Payment System (eFPS)
or the Electronic Audited Financial Statement (eAFS) submission facility
The prospective bidder’s computation of Net Financial Contracting
Capacity (NFCC).

Class “B” Documents

If applicable, duly signed joint venture agreement (JVA) in accordance
with RA No. 4566 and its IRR in case the joint venture is already in
existence; or duly notarized statements from all the potential joint
venture partners stating that they will enter into and abide by the
provisions of the JVA in the instance that thebid is successful.

IL FINANCIAL COMPONENT ENVELOPE

Original of duly signed and accomplished Financial Bid Form; and

Other documentary requirements under RA No. 9184

Original of duly signed Bid Prices in the Bill of Quantities; and

Duly accomplished Detailed Estimates Form, including a summary sheet
indicating the unit prices of construction materials, labor rates, and
equipment rentals used in coming up with the Bid; and

Cash Flow by Quarter.




The Tourism Infrastructure and Enterprise Zone Authority will hold face to face
Negotiation Conference on July 16, 2025 @ 10:00 A.M. at 7t Floor TIEZA Legal
Conference Room Double Dragon Plaza Pasay City

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 be duly received by the BAC Secretariat at the address below on or before
July 23,2025 @ 9:30 AM. Bids shall then be opened at 10:00 AM of the same

date. 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.

Sealed Proposal attached with the required supporting documents shall be
submitted face-to-face to the BAC Secretariat, Tourism Infrastructure and
Enterprise Zone Authority (TIEZA) 7t Floor, Tower 1, Double Dragon
Meridian Tower, Diosdado Macapagal Ave. cor. EDSA Extension, Pasay City.

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

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

RAQUEL S. DELA CR
Chairperson
Bids and Awards Committee


mailto:bacsecretariat@tieza.gov.ph

Section I1. Instructions to Bidders

Notes on the Instructions to Bidders

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




1. Scope of Bid

The Procuring Entity, [Tourism Infrastructure and Enterprise Zone Authority] invites Bids for
the CONSTRUCTION OF MANGROVE BOARDWALK CUM GALLERY NEAR SANIPAAN STAGING
AREA SAMAL ISLAND, DAVAO DEL NORTE bids received in excess of the ABC shall be
automatically rejected at Bid Opening. with Project Identification Number [Invitation to Bid no.
25-07-0005.

[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 Fourteen Million Nine Hundred Thirty Five Thousand Seven
Hundred Ten Pesos and Sixteen Centavos Only (P 14,935,710.16) 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
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through an agent shall not engage in corrupt, fraudulent, collusive, coercive, and
obstructive practices defined under Annex “I” of the 2016 revised IRR of RA No. 9184
or other integrity violations in competing for the Project.

Eligible Bidders

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

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

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

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

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

Origin of Associated Goods

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

Subcontracts

a. Subcontracting is not allowed

Pre-Bid Conference

The Procuring Entity will hold face to face Pre-Bid Conference on July 16,2025 @ 10:00
AM.. atits physical address at 7t Floor TIEZA TEZ Conference Room Double Dragon
Plaza Pasay City as indicated in paragraph 6 of the 1B.

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
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18.

19.

20.

21.

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

Opening and Preliminary Examination of Bids

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

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

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

Detailed Evaluation and Comparison of Bids

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

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

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

Post Qualification

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

Signing of the Contract

The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184 shall
form part of the Contract. Additional Contract documents are indicated in the BDS.
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Section I11. Bid Data Sheet

Notes on the Bid Data Sheet (BDS)

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

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

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

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

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

ITB Clause

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

7.1 Subcontracting is not allowed.

10.3 Preferred Contractors License
Building — Small B

104 The key personnel must meet the required minimum years of experience set
below:
Key Personnel General Experience Relevant Experience

See attached end-user requirements

In addition the bidder must certify that the foregoing personnel shall perform
work exclusively for the project until completion of the project. Please see the
attached Form for the purpose.

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

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

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

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

19.2 Partial bids are allowed, as follows:
[Insert grouping of lots by specifying the items and the quantity for every
identified lot.]
20 Not Applicable
21 Additional contract documents relevant to the Project as required by existing

laws and/or the Procuring Entity, such as construction schedule and S-curve,
manpower schedule, construction methods, equipment utilization schedule, and
PERT/CPM, and a copy Construction Safety and Health Program shall be
included in the submission of Technical Proposal.
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Construction Safety and Health Program approved by the Department of
Labor and Employment or proof of application with DOLE shall be
submitted as part of the contract with winning bidder.
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Section 1V. General Conditions of Contract

Notes on the General Conditions of Contract

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

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

the GCC and Special Conditions of Contract.

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

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

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

Sectional Completion of Works

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

Possession of Site

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

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

The Contractor’s Obligations

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

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

Performance Security
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10.

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

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

Site Investigation Reports

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

Warranty

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

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

Liability of the Contractor

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

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

Termination for Other Causes

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

Dayworks
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11.

12.

13.

14.

15.

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

Program of Work

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

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

Instructions, Inspections and Audits

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

Advance Payment

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

Progress Payments

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

Operating and Maintenance Manuals

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

in the SCC from payments due to the Contractor.
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Section V. Special Conditions of Contract

Notes on the Special Conditions of Contract

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

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

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

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

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

GCC Clause

2

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

4.1

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

6

The site investigation Report is: Technical Evaluation Report

7.2

[Select one, delete the other.]

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

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

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

10

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

111

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

11.2

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

13

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

14

No further instructions.

15.1

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

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

15.2

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

Notes on Specifications

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

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

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

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

Sample Clause: Equivalency of Standards and Codes

Wherever reference is made in the Contract to specific standards and codes to be met by the
goods and materials to be furnished, and work performed or tested, the provisions of the
latest current edition or revision of the relevant standards and codes in effect shall apply,
unless otherwise expressly stated in the Contract. Where such standards and codes are
national, or relate to a particular country or region, other authoritative standards that ensure
a substantially equal or higher quality than the standards and codes specified will be accepted
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subject to the Procuring Entity’s Representative’s prior review and written consent.
Differences between the standards specified and the proposed alternative standards shall be
fully described in writing by the Contractor and submitted to the Procuring Entity’s
Representative at least twenty-eight (28) days prior to the date when the Contractor desires
the Procuring Entity’s Representative’s consent. In the event the Procuring Entity’s
Representative determines that such proposed deviations do not ensure substantially equal
or higher quality, the Contractor shall comply with the standards specified in the documents.

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

PROJECT SPECIFICATIONS

GENERAL CONDITIONS

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

Project ¢ CONSTRUCTION OF MIANGROVE BOARDWALK CUM GALLERY NEAR SANIPAAN
STAGING AREA
Location : Samal Island, Davao Del Norte

A. Scope of Work

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

i General Requirements
i Mobilization / Demobilization
iii. Interior Rehabilitation

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

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

GENERAL REQUIREMENT
A. FIELD OFFICE, LABORATORIES AND LIVING QUARTERS

The Contractor shall construct field offices, laboratories and living quarters, inciuding all the
necessary air conditioning, electricity, water, drainage and security services for the use of the
Engineer and his staff for 24 h a day or provide the same on a rental basis until end of Contract.
All offices, laboratories and living quarters shall be ready for occupancy and use by the Engineer
immediately for rental basis; or if to be constructed within 3 months upan the commencement of
the Works. Their location and final ptan shall require the approval of the Engineer prior to the
start of canstruction.



it is the intent of this Specification to locate the fieid offices, [aboratories and living quarters in
Government owned lots so that the use by the Government of these facilities can be maximized
even after the compietion of the project, In the selection of construction site of the Enginear's
Building/s and Recreational Facilities, first priority shall be on DPWH property lots, second is
public schoof lots, third is public health lots, fourth is Local Government Unit {LGU} lots, and then
other government property lots. The proximity, access road and cost of development of the
proposed site shall be properly evaluated. The construction of building/s and recreational
facitities on property other than DPWH-owned shalt be covered by an approved Mewmorandum of
Agreement {MOA] between the concerned parties. The Im plementing Office shall be allowed to
use the other government lots for the construction of the field affices, laboratories and living
quarters free of charge until 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 Completion Certificate of the Contractor.

I no Government lot is available, and these structures are to be erected on private property, it is
the responsihility of the Contractor to make the necessary arrangements for the negotiation with
the property owner for the lease/rental of the lot. The field office shall display an appropriate sign
that identifies the DPWH facility to the public in locating it. The field offices, laboratories, and
living quarters, the improvements thereon, including appurtenances shali be removed or
transferred if so required in the Contract upon completion of the project.

All facilities provided by the Contractor shall be within the 5 km radius or preferably near the job
site, where necessary and shalt conform 1o the best standard for the required types. On
completion of the Contract, the facilities provided by the Contractor inciuding utilities shali revert
to the Government including office equipment, apparatus, pieces of furniture, laboratory
equipment, etc. unless otherwise specified in the Contract documents.

The Contractor shall be responsible for raising the ground (if necessary}, grading and drainage in
the vicinity of each facility with suitable access walkways, seeding and sodding of the groune
around as directed and approved by the Engineer. Also, the Contractor shall construct a parking
area for the compound near the buildings and a satisfactory access road to the parking areas. The
whole area of the Engineer’s compound shall be fenced with barbed wire {or equivalent) with
necessary gates as directed by the Engineer.

B. VEHICLE

The Contractor shall provide within 30 calendar days upon issuance of the Notice to Proceed
(NTP), the vehicles listed in the Contract for the exciusive use of the Engineer. The vehicles shall
be able to transport personnel or eguipment, supplies, products and materials. A provision in the
Contract shall be provided that when the project duration exceeds 24 months, the servica vehicles
being rented shall be turned over to the Goverhment after the 3 completion of the project while
the operation and maintenance of the vehicles shalf be the responsibitity of the Contractor until
it is being turned over, For pure rental, in no instance shafl the cumulative rental payment exceed
the total cost of the vehicle.

All vehicles shall comply in all respects with ail relevant Philippine national or local laws statutes
and regulations. All vehicles shail carry or be fitted with the accessories as may be prescribed by
laws and have comprehensive insurance. The vehicles on defivery shall be new and shall be driven
by a competent, gualified and experienced driver who shall be undar the direct order of the
Engineer,



The Contractor shall maintain the vehicle in good running condition and shall be supplied with
appropriate fuel and lubricants at afl times. He shall provide equivalent substitute vehicles during
any period when the specified vehicles are taken out of service for maintenance, repair or any
other reason. Unless otherwise specified, the vehicle shall at the end of the Contract hecome the
propeity of the Government,

C. METHOD OF MEASUREMENT

1. Lump sum shall be used as unit of measurement for the provision of:

a. Field office building for the Engineer including pieces of furniture, appliances and
eguipment

b. Laboratory building for the Engineer including pieces of furniture and appliances,
equipment, apparatus and publications

¢. Living Quarters for the Engineer including pieces of fumiture and appliances

d. Survey equipment for the Engineer

e. Documentary Video

2. The quantities for the provision of rental basis of the field office, labhoratory and living
quarters for the Engineer shall include Operations and Maintenance and shall be for the
time the Engineer accupies the field office, tabaratory and fiving quarters, respectively.
The unit of measurement is “month”

3 The quantities for the provision on rental basis of fixtures/furniture, appliances,
equipment {including survey equipment), apparatus and publications shall be for the
time the Engineer is supplied thereof. The unit of measurement is “month”.

4, No separate payment shall be made in respect to consumable materials as this is
deemed to be included in the pay item for maintenance of the Engineer’s facilities.

5. The quantities for the provision of vehicles for the Engineer shall be the number of each
type of vehicle supplied. The unit of measurement is “unit”.

6. The quantities for the operation and maintenance of vehicles for the Engineer shall be
for the time the Engineer is supplied with each vehicle prior to thelr finally becoming
the property of the Government, The unit of measurement is “vehicle-month”.

7. The guantities for the provision on rental basis of the vehicles shall be for the time the
Engineer is supplied thereof until the end of Contract. The unit of the measurement is
“vehicle-month”.

5. The quantities for progress photographs shall be the electronic files, album and/or
number of photographs per month selected and provided as progress photographs from
the commencement of works until the end of Contract. The unit of measurement is
“month”,

9, The quantities for the provision of video recording equipment {e.g. drone, digitai
camera, including digital storage) shall be the number of each type of equipment used.
The unit of measurément is “set”.



10. The guantities for the provision of progress videos shall include the provision of video
record egquipment if on a rental basis. The unit of measurement is “manth”.

11. The quantities for the provision of communication facility/equipment for the Engineer
shall include the mobile phones, telephone, internet connection and two-way radio and
shal! be for the time the Engineer is suppiied with such prior to their finally becoming
the property of the Government or until end of the Contract. The unit of measurement
is “jump surm” or ‘morh”,

12.  The quantities for operation and maintenance of communication facility/equipment for
the Engineer shall be for the time the Engineer is supplied with such prior to their finally
becoming the property of the Government or until end of the Contract. The unit of
measurement is “month”.

D. BASIS OF PAYMENT
The quantities determined as provided above shall be paid for at the appropriate Contract Unit
Price, for each of the particular pay items shown in the Bill of Quantities which price and payment

shall constitute full compensation for furnishing and maintaining such items.

Payment shall be made under:

Pay item Number Description Unit of Measurement
Construction of Living Quarters Lump Sum
for the Engineer

PROJECT BILLBOARD / SIGNBOARD
A. General Requirements

The Contractor shall install two {2) Project information Signs at/or near the beginning and the
end of the project ar upon the discretion of the Engineer.

The signs are prescribed separately by the department of Public Works and Highways (BPWH) for
government Infrastructure projects to inform the public of the implemantation of the project and
to advise the road users of the on-going 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 building project,
the biilboard shall be installed in front of the project site. For each road/bridge/flood control
project, two billboards shall be installied, 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 he instailed at
every five (5} km Interval. Namel(s} and/or picture(s) of any personages should not appear inthe
billboard.



v.

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

The Contractor shall also install one {1) Billkoard as per COA Circufar No. 2013-004, information
and Publicity on Programs/Projects/Activities of Government Agencies.

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

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

€. Basis of Payment

The accepted 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 necessary to

complete the ltem,

Payment shall be made under;

Pay Item Number Description Unit of Measurement
Project Billboard/Signboard _ Each

QCCUPATIONAL SAFETY AND HEALTH

A. Description

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

B. Construction Safety and Health Program (CSHP)

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

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

1, Composition of the Safety and Health personnel responsible for the proper impiementation 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. Frequenicy, content and persons responsible for orienting, instructing and training all workers
at the site with regard 1o the CSHP which they operate.

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

C. Construction Safety and Health Personnel

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

a. Project Manager/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
corractly.

b. General Safety Engineer/Officer

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

¢. Health Personnel

The Contractor’s health personnel may be full time or part time certified firstaider, registered
nurse, physician and dentist depending on the total number of workers conforms to Section 8.0,
Emergency Occupational Health Parsonnel and Facilities or DOLE D.O. 13, Series of 1998,

d. Safety Practitioner

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

D. Supervision, Control and Monitoring

Overail supervision, control and monitoring of the implementation of CSHP for projects
undertaken by administration/contracts shall be under the Implementing Office.

E. Construction Safety and Health Training



The Construction Safety and Health Seminar (COSH) shall be a 40 h training course as prescribed
by the DOLE-Bureau of Working Conditions (BWC). All safety personnel involved in a construction
project shall be required to complete such basic training course.

The Contractor shall provide continuing construction safety and health training to ali technical
personnel under his organization. Continuing training shall be a minimum of 16 h per year for
every full-time safety personnel.

F. Construction Safety and Health Reports

The Contractor shall be required to submit a monthly construction safety and health report to the
DOLE Regional Office concerned. The report shall include a maonthly summary of al! safety and
health committee meeting agreements, a summary of all accident investigations/reports and
periodic hazards assessment with the corresponding remedial measures/action for each hazard.

In case of any dangerous occurrence or major accident resulting in death or permanent total
disability, the concerned employer shall initially notify the DOLE Regional Office within 24 h from
occurrence. After the conduct of investigation by the concerned construction safety and health
officer, the employer shall report all parmanent total disabilities to DOLE Regional Office on or
before the 20th of the month following the date of occurrence of accident using the DOLE
Employer’s Work Accident lliness Report.

F. Personal Protective Equipment (PPE) and Devices

The Contractor shall furnish his workers with protective equipment for eyes, face, hands and feet,
iifefine, safety belt/harness, protective shields and 27 barriers whenever necessary by reasen of
the hazardous work process or environment, chemical or radiological or other mechanical
irritants of hazards capable of causing injury or impairment in the function of any part of the body
through absorption, inhalation or physical agent,

All PPE and Devices shall be in accordance with the reguirements of the OSHS and should pass
the test conducted and/or standards set by the Occupational Safety and Health Center {OSHC).

For General Construction Work, the required basic PPEs for all workers shall be safety helmet,
safety gloves and safety shoes. Specialty PPEs shall be provided to workers in addition to or in
lieu of the corresponding basic PPE as the work or activity reguires. Workers within the
construction project site shail be required to wear the necessary PPE at alf times. Morgover, 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 thay are exposed to the
possibikity of falls hazardous to life or limb, must be provided with safety harnesses and life lines,

G. 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 lacation and as far as practicable, be in the language



understandable to most of the werkers employed. For road projects, it shall be in accordance
with the DPWH Road Warks Safety Manual.

H. 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 living accommedation for workers and as may be applicable for their famities.

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

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

l. Costing

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

a. Personal Protective Equipment {PPE)

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

h. Clinical Materials and Equipment

Clinical materials and equipment such as medicines, beds and linens, other related accessories
shall be to the account of the Contractor implementing the project and shall be in accordance
with the Ocoupationat Bealth Services of QSHS.

¢. Signages and Barricades

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

d. Facilities



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

e. Salarles

Labor cost for the medical and safety personnel actually assigned in the field shall be included in
the overall cost of Item 8.7, Occupational Safety and Health, Manpower cost shail be established
based on the cost of labor in the area. Duration of employment shall be based on project duration
of the particular project.

f. Safety and Heaith Training

Cost associsted for the provision of basic and eontinuing construction safety and health training
to all safety and technical personnel shall be made part of the indirect/overhead cost of the
project,

1. Safety on Construction during Heavy Equipment Operation

In relation to heavy equipment operation in all construction sites, the following are required in
the different phases of the project,

a. Pre-Construction

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

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

2. 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.

b. During Canstruction
The Contractor must ensure that the following conditions sre met or complied with:

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

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



3. In the interest of accident prevention, duly certified mechanics and operators shall conduct
daily routine inspection of all heavy equipment deployed at the site in accordance with standards
set by TESDA in coordination with the Associztion of Construction Equipment Lessors (ASCEL,
fnc.). During reutine inspection all equipment which do not comply with the minimum safety
standards for equipment certification shall be immediately removed from the work site for
restoration or repair until they meet said standards or requirements. The Contractor and the
equipment owner shall maintain a separate togbook for data on maintenance, repair, tests and
inspections for each heavy equipment. Such togbook shalt be used as a necessary reference duri ng
the conduct of equipment inspection.

c. Post Operation and Post Construction

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

K. Violations and Penalties

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

L. Method of Measurement

Occupational safety and heaith program shall be measured by lump sum.

M. Basis of Payment

The accepted quantities, measured as prescribed in Section B.7,13, Method of Measuremant shall
be paid for at the Contract Unit Price or for the pay item listed below that is included in the Bill
of Quantities. Such payment shall be full compensation for furnishing, maintaining and ensuring

against loss of the equipment/tools,

Payment shall be made under:

| Pay ltem Number Description Unit of Measurement
Qccupational Safety and Health Lump Sum

MOBILIZATION / DEMOSBILIZATION
A. General Requirements

Mobilization shall mean the transport to the project site of the Contractor's personnel,
construction plant and equipment as stipulated in the proposal and Contract of the project while
demobilization shail be their subsequent removal from the site after the completion of the
praject. The Contractor shall secure approval of the Engineer should he opted to demobilize any
of the major plant and/or equipment before the completion of the project.

B. Method of Measurement



Mobilization/demobilization shall be paid by fump sum.

C. Basis of Payment

The accepted quantities, measured as prescribed in Section B.9.2, Method of Measurement shall
be paid for at the Contract Unit Price or for the pay item listed helow that is included in the Bill
of Quantities. Such payment shail be full cempensation for furnishing, maintaining and ensuring

against loss of the equipmentiftooss.

Payment shall be made under:

Pay Item Number Description Unit of Measurement
Mabilization/Demabilization Lump Sum




VL,

TEMPORARY FENCE

A, Description

This work shall consist of furnishing, erecting, moving and removing chain link fencing and metal
gates of the size and type shown on top of the temporary concrete barriers, and in sidewalk and
roadway areas at the locations, as shown on the Plans or as directed by the Engineer.

B. Material Reguirements

a. Barbed Wire

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

b. Chain Link Fence Fabric

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

c. Concrete Post

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

d. Stael Post

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

€. Steel Reinforcement

Steel reinforcement for concrete posts shall be deformed steel bars conforming to the
provisions of Item 902, Reinforcing Steel,

f. Hardware
Nuts, bolts, washers and other associated hardware shall be Balvanized after fabrication

as specified in ASTM A153M, Standard Specification for Zine Coating (Hot-Dip) on lron
and Steet Hardware,



C. Construction Requirements

The Contractor shall perform such clearing and grubbing as may be necessary to construct the
fence to the required grade and alignment.

The Contractor shall instal fence posts on the concrete barrier in 38 mm diameter, 300 mm deep
drilled or formed holes near each end of each section of the barrier. In addition, if the concrete
barrier is furnished in lengths wxteeding 3 m, it will be necessary for the Contractor to provide an
additional hole at the center of the section to permit the installation of an intermediate post.

Line posts, corner and end posts on grade, and gate posts shall be installed in accordance with
the Plans. Heights of the posts and fencing shall conform to the dimensions shown on the Plans,

At locations where breaks in a run of fericing are required, or at interactions with existing fences,
appropriate adjustments in post spacing shall be made to conform to the requirement for the
type of closure indicated.

When the Plans require that the posts, braces, or anchors be embedded in concrete, the
Contractor shall install temporary guys ar braces, as may be required to hold the posts in proper
position until such time as the concrete has set sufficiently to hold the posts. Unless otherwise
permitted, no materials shali be installed on posts or strain placed on guys or bracing set in
concrete until seven days elapsed from the time of placing the concrete.

All posts shall be set vertically and to the required grade and alignment. Cutting off the tops of
the posts will be allowed only with the approval of the Engineer and under conditions specified
by the Engineer,

The fence fabric of the size and type required shall be firmiy attached to the posts and braces in
the manner indicated, All fence fabric shail be stretched taut and installed to the required
elevations,

The fence shall generally follow the contour of the ground, with the bottom of fence fabric hot
less than 50 mm nor more than 150 mm from the ground surface. Grading shail be performed
where necessary to provide a2 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 an 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
POsis,

All end, corner, and intermediate posts shall be set plumb in concrete bases of the depth and
diameter shown 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 fence manufacturer
and approved by the Engineer.

a, Chain Link Fencing With Top Rail

Posts shall be set so they are eguidistant with a maximum of three (3) meters on center,



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

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

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

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

b. Chain Link Fencing With Top Tension Wire

The canstruction details specified in Chain-Link Fencing with top Rail shall apply with
the following modifications:

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

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

iii. Additional pull posts shall be placed at locations indicated on the Plans. Brace
assemblies shall be installed at each intermediate post as indicated on the Plans or
Standard Sheets.

c. Vinyl Coated Chain-link Fencing on Plastic Coated Frame

The comstruction details specified on Chain-Link Fencing with Top Rall or Chain- Link
Fencing with Top Tension Wire shall 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 s effectiveness 10 prevent carrosion of the base
material, the Contractor shall repair such parts by applying one coat of an approved
compound of color to match the ariginal material.

d. Fence Gates

The Contractor shall construct metal fence gates of the type and size as indicated on
the Plans, and in the location shown or ordered by the Engineer. Upon removal, fence



sates shall become the property of the Contractor and shall be removed from the
project site.

D. Method of Measurement

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

E. Basis of Payment

The quantity, as determined in Section B.20.4, Method of Measurement shall be paid for at the
Contract Unit Price bid per Lump Sum for temporary chain- link fencing, which shall include the
cost of all materials, labor tools and equipment necessary to satisfactorily install the fencing, and
gates and to subsequently remove them. It shail include all necessary clearing, grubbing,
excavation and disposal, fill, concrete, anchoring, posts, hardware, fencing, gates, gate posts,
locks, bracing, drilling or forming holes in concrete barriers as necessary, repair of material
damaged by the Contractor's operations and all other materials.

Payment shall be made under:

Pay Hem Number Description Unit of Measurement
Temporary Fence Im




VIl. EXCAVATION
A. Description

This Item shall consist of excavation, and satisfactory disposal of all materials within the
limits of the work in accordance with the Plans and this Specification.

i. Classification

All materials for excavation shall be classified as "unclassified excavation”, “rock excavation”,
“common excavation” or “muck excavation”.

1. Unclassified Excavation. Unclassified excavation shall consist of the excavation and
disposal of all materials regardless of its nature, not classified and included in the Bill of
Quantities under other pay items.

2. Rock Excavation. Rock excavation shall be categorized as follows:

a. Soft Rock Excavation — shail consist of excavation of boulders with diamater of
maore than 300 mm but not greater than 0.5 m? in volume, hard Iaterite and hard
conglomerate other than hard rock shall be excavated by the use of mechanical
rippers; rock which may be quarried or split with crow bars; or any rock which in dry
state may be hard, requiring blasting, but when wet becomes soft and
manageable by means other than bfasting.

b. Hard Rock Excavation — shall consist of excavation of igneous, sedimentary and
metamorphic rocks which require the use of special equipment or blasting for
excavation or splitting or the use of rippers; and ail boulders or other detached
stones each having a velume of more than 0.5 m® as determined by physical
measurements or visually by the Engineer. Hard rock that requires biasting but
where blasting is prohibited for any reason and excavation has to be carried out
by chiseling, wedging or any other agreed method.

3. Common Excavation. Common excavations shall consist of all excavation not included
In the Bill of Quantities under “rock excavation” or other pay items.

4. Muck Excavation. Muck excavation shall consist of the removal and disposal of deposits of
saturated or unsaturated mixtures of scils and organic matter not suitable for foundation
materials regardiess of moisture content.

Il. Roadway Excavation

Roadway excavation shali include excavation and grading for roadways, parking areas,
intersactions, approaches, slope rounding, benching, waterways and ditches; removal of
unsuitable material from the roadbed and beneath embankment areas; and excavation of
selected material found in the roadway as directed by the Engineer for specific use.



Roadway excavation shall be classified as described in Subsection 802.1.1, Classification
as indicated in the Bill of Quantities.

. Embankment from Borrow

Borrow excavation shall consist of the excavation and utilization of approved materials
required for the construction of embankments or for other portions of the work, and shall
he obtained from approved sources, in accordance with Clause 61 of the DPWH Standard
Specifications for Public Works and Highways, Volume | and the following:

1. Borrow, Case 1 shall consist of material obtained from sources shown on the Plans or in
the Special Provisions.

2. Borrow, Case 2 shall consist of material obtained from sources provided by the
Contractor.

The material shall meet the quality requirements determined by the Engineer unless
otherwise provided in the Contract,

IV. Surplus Excavation

Waste excavation shall consist of excavated materials designated as waste such as surplus or
unsuitable; or excess excavated material not required to complete the embankment. Unless
otherwise designated in the Contract, waste excavation shall be disposed by the
Contractor per Subsection 802.2.10, Disposal of Excavated Materials.

B. Construction Requirements
1. General

Prior to excavation, all necessary clearing and grubbing and/or removal of structures and
obstructions in that area shall have been performad in accordance with ltem 800,
Clearing and Grubbing and Item 801, Removal of Structures and Obstructions,
respectively.

Canduct the cross-section survey after clearing and grubbing and removal of structures
and obstructions. When there is evidence of discrepancies on the actual efevations and
that shown on the Plans, a pre-construction survey referred to the datum plane used in
the approved Plan shall be undertaken by the Contractor under the contro! of the Engineer
10 serve as basis for the computation of the actual volume of the excavated materials.

All excavations after clearing and grubbing shall be carried cut to the lines and levels shown
on the drawings or to such lines and levels as directed by the Engineer. All excavations
shali be finished to required lines and grade. No materials shall be wasted without a given
authority from the Engineer. Excavation operations shall be conducted so that material
putside of thetimits of slopes will not be disturbed.



The Contractor shall submit alt necessary docurments, for review and approval the Engineer,
which include, but not limited to: equipment to be used complete with detalls such as
minimum capacity, power rating and production rate; blasting, prewatering and
presplitting plan or methodology; and permits and approved documents for material
disposal activities.

Il. Conservation of Topsoil

Where provided for on the Plans or in the Special Provisions, suitable topsoll encountered
in excavation and on areas where embankment is to be placed shall be removed to such
extent and to such depth as the Engineer may direct. The removed topsoii shall be
transported and deposited in storage stockpiles at locations approved by the Engineer. The
topsoil shall be completely removed to the required depth from any designated area prior
to the beginning of reguiar excavation or embankment work in the area and shall be kept
separate from other excavated materials for later use.

Ii. Utitization of Excavated Materials

All suitable materials removed from the excavation shall be used in the formation of the
embankment, subgrade, shoulders, slopes, bedding, and backfil for structures, and for
other purposes shown on the Plans or as directed.

The Engineer will designate as unsuitable those unsuitable soiis that cannot be properly
compacied in embankments, Al unsuitable materials shal} be disposed as shown on the Plans
or as directed without delay to the Contractor.

Only approved materials shail be used in the construction of embankments and backfills.

All excess materials, including rock and boulders that cannot be used in embankments
shall be disposed as directed by the Engineerin accordance to Subsection 802.2.10,
Disposal of Excavated Materials.

Materials encountered in the excavation and determined by the Engineer as suitable for
topping, road finishing, slope pratection, or other purposes shall be conserved and utilized as
directed by the Engineer.

Borrow materials shall not be placed until after the readily accessible materials from

roadway excavation has been placed in the fili, untess otherwise permitted or directed by the
Engineer. If the Contractor places mare borrow than what is required and thereby causesa
waste of excavation, the amount of such waste will he deducted from the borrow volume,

IV. Prewatering

Excavation areas and borrow pits may be prewatered before excavating the material.
When prewatering is used, the areas to be excavated shall be moistened to the full depth,
from the surface to the bottom of the excavation. The water shall be controlled so that the
excavated material will contain the proper moisture to permit compaction to the specified
density with the use of



standard compacting equipment, Prewatering shall be supplemented where necessary, by
truck watering units, to ensure that the embankment material contains the proper
moisture at the time of compaction.

The Contractor shall provide drilling equipment capable of suitably checking the maisture
penetration to the full depth of the excavation.

V., Presplitting

Unless otherwise provided in the Contract, rock excavation which requires drilling and
shooting shall be presplit.

Presplitting to obtain faces in the rock and shale formations shail be performed by: {1)
drilling holes at uniform intervals along the slope lines, (2) loading and stemming the holes
with appropriate explosives and stemming material, and

(3) detonating the holes simulttaneously.

Prior to starting drilling operations for presplitting, the Contractor shall furnish the

Engineer a plan outlining the position of alt drill holes, depth of drilling, type of explosives
to be used, loading pattern and sequence of firing. The drilling and blasting plan are for
record purposes only and will net absolve the Contractor of his responsibility for using
proper drilling and blasting procedures. Conirolled biasting shall begin with a short test
section of a length approved by the Engineer. The test section shali be presplit,
production drilled and blasted and sufficient material excavated whereby the Engineer can
determine if the Contractor’s methods are satisfactory, The Engineer may order
discontinuance of the presplitting when he determines that the materials encou ntered
have bacome unsuitable for being presplit.

The holes shall be charged with explosives of the size, kind, strength, and at the spacing
suitable for the formations being presplit, and with stemming raterial which passesa9.5
mm standard sieve and which has the qualities for proper confinement of the explosives.

The finished presplit siope shall be reasonably uniform and free of loose rock. Variance
from the true plane of the excavated backsiope shall not exceed 300 mm; however,
lacalized irregularities or surface variations that do not constitute a safety hazard or an
impairment to drainage courses or faciiities will be permitted.

A maximum offset of 600 mm will be permitted for a construction working bench at the
hottom of each lift for use in drilling the next lower presplitting pattern.

V/i. Excavation of Ditches, Guiters, etc,

All materials excavated from side ditches and gutters, channel changes, irrigation ditches,
inlet and outlet ditches, toe ditches, furrow ditches, and such other ditches as may be
designated on the Plans or staked by the Engineer, shall be utilized as provided in
Subsection 802.2.3, Utilization of Excavated Materials.



Ditches shall conform to the slope, grade, and shape of the required cross- section, with
no projections of roots, stumps, rock, or simitar matter. The Contractor shall maintain and
keep open and free from leaves, sticks, and other debris all ditches dug by him until final
acceptance of the work,

Furrow ditches shall be formed by plowing a continuous furrow aleng the line staked by
the Engineer. Methods other than plowing may be used if acceptable to the Engineer. The
ditches shall be cleaned out by hand shovel work, by ditcher, or by some other suitable
method, throwing all loose materials on the downhill side so that the bottom of the
finished ditch shall be approximately 450 mm below the crest of the loose material piled on
the downhill side. Hand finish will not be required, but the flow lines shall be in
satisfactory shape to provide drainage without overflow.

Vii. Excavation of Roadbed Level

Rock shall be excavated to a depth of 150 mm below subgrade within the limits of the
readbed, and the excavation backfillad with material designated on the Plans or approved
by the Engineer and compacted to the required density.

When excavation methods employed by the Contractor [eave undrained pockets in the
rock surface, the Contractor shall at his own expense, properly drain such depressions or
when permitted by the Engineer fill the depressions with approved impermeable material.

Material below subgrade, other than solid rock shall be thoroughly scarified te a depth of
150 mm and the moisture content be increased or reduced, as necessary, to bring the
material throughout this 150 mm layer to the molsture content suitable for maximum
compaction. Thistayer shall then be compacted in accordance with Subsection 804.3.3,
Compaction of ltem 804, Embankment.

Vil Borrow Areas

The Coniractor shall notify the Engineer sufficiently in advance of opening any borrow areas
50 that the cross-section elevations and measurements of the ground surface after
stripping may be taken, and the borrow materia) can be tested before being used.
Sufficient time for testing the borrow material shall be aliowed.

Ali borrow areas shail be bladed and [eft in such shape as to permit accurate
measurements after excavation has been completed. The Contractor shall not excavate
bevond the dimensions and elevations established, and no material shail be removed
prior to the staking out and cross-sectioning of the site. The finished borrow areas shall be
approximately true to line and grade estabfished and specified and shall be finished, as
prescribed in Clause 61, DPWH Standard Specifications for Public Works and Highways,
Vol. 1. When necessary to remove fencing, the fencing shall be replaced in at least as good
condition as it was originailly. The Contractor shall be responsibie for the confinement of
livestock when a portion of the fence is removed.



IX. Removal of Unsuitable Material

Where the Plans show, the top portion of the roadbed to be selected topping, all
unsuitable materials shall be excavated to the depth necessary for replacement of the
selected topping to the required compacted thickness,

Where excavation to the finished graded section resultsin a subgrade ar stopes of unsuitable
sail, the Engineer may reguire the Contractor to remove the unsuitable material and
backfill to the finished graded section with approved material. The Contractor shalt
conduct his operations in such a way that the Engineer can take the necessary cross-
sectional measurements before the backfill is placed.

The excavation of muck shall be handled in a manner that will not permit the entrapment
of muck within the bacldill. The material used for backfilling up to the ground line or water
tevel, whichever is higher, shall be rock or other suitable granular material selected from
the rocadway excavation, if available. If not availa ble, suitable materiat shall be obtained
from other approved sources.

X. Disposal of Excavated Materials

Excavated materials and all other unsuitable materials, as well as excess excavation frem
embankment shall be disposed of by the Contractor in accordance with the requirements
under Special Provisions or as directed by the Engineer,

Suitable materials may be used for construction of embankments, shoulders, special fills,
orother places as specified or directed depending on the nature of the fill. Unsuitable
materials to be placed on private property shall require the Contractor to secure a written
permission from the property owner, Excess excavated material that cannot be used
within the Contract limits shall be disposed.

Waste materials shall be disposed by the Contractor at the approved designated disposal
area. It shall include al! handling, loading, hauling, off- loading and other related works for
disposal of all materials as directed by the Engineer.

€. Method of Measuremant

The cost of excavation of material which is incorporated in the Works or in other areas of
fill shall be deemed to be inciuded in the items of Work where the material is used. Cross-
section survey shall be conducted and recorded to delineate the rock line that was
encountered and properly compute the volume excavated.

Measurement of Unsuitable or Surplus Material shall be the net volume in its original
position.



For measurement purposes, surplus suitable material shall be calculated as the difference
between the net volume of suitable material required to be used in embankment
corrected by applying a shrinkage factor or a swell factor in case of rock excavation,
determined by laboratory tests to get its original volume measurement, and the net
volume of suitable material from excavation in the original position, Separate Pay ltems
shall be provided for surplus common, unclassified and rock material.

The Contractor shall be deemed to have included in the Contract unit prices all costs of
obtaining land for the disposal of unsuitable or surpius material.

D. Basis of Payment

The accepted guantities, measured as prescribed in Section 802.3, Method of
Measurement shall be pald for at the Contract Unit Price fer each of the Pay items listed
below that is included in the Bill of Quantities which price and payment shall be full
compensation for the removal and disposal of excavated materials inctuding all labor,
equipment, tools, and incidentals necessary to complete the work prescribed in this Item.

Payment shall be made under:

Payltem  [Description Unit of

Number Measurement
Linstitable Excavation Cubic Meter
Surptus Common Excavation Cubic Meter
Surplus Rock Excavation, Soft Cubic Meter
Surplus Rock Excavation, Hard "~ lcubic Meter
Surplus Unciassified Excavation Cubic Meter




VII. STRUCTURE EXCAVATION
A. DPescription

This item shall consist of the necessary excavation for foundation of buildings, culverts,
underdrains, and other structures not otherwise provided for in the Specifications.
Except as otherwise provided for pipe culverts, the backfilling of completed structures and
the disposal of all excavated Surpius materials, shall be in accordance with the Plans and
this Specification.

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

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

No allowance shall be made for classification of different types of material encountered.
B. Construction Reguirements
t. Clearing and Grubbing

Prior to starting excavation operations in any area, all necessary clearing and grubbing in
that area shall have been performed in accordance with Item 800, Clearing and Grubbing,

Il. Excavation
1. General, All Structures

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

Trenches or foundation pits for structures or structure footings shall be excavated to the
lines and grades or elevations shown on the Plans or as staked by the Enginaet. They shall
be of sufficient size to permit the placing of structures or structyre footings of the full width
and length shown. The elevations of the bottoms of foatings, as shown on the Plans, shall
be considered as approximate only and the Engineer may order, in writing, such changes
in dimensions or elevations of footings as may be deemed necessary, to secure a
satisfactory foundation.



Boulders, logs, and other objectionable materials encountered in excavation shall be
removed.

After each excavation is com pleted, the Cantractor shali notify the Engineer to that effect
and no footing, bedding material or pipe culvert shall be placed until the Engineer has
approved the depth of excavation and the character of the foundation materiaf,

2. Structures Other than Pipe Culverts

All rock or other hard foundation materials shali 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. Ailloose and disintegrated rocks and thin strata
shall be removed. When the footing is to rast on material other than rock, excavation to
final grade shall not be made until just before the footing is to be placed. When the
foundation material is soft or mucky or otherwise unsuitable, as determined by the
Engineer, the Contractor shall remove the unsuitable material and backfill with approved
granular material. This foundation fill shall be placed and compacted in 150 mm layers up
to the foundation elevation.

When foundation piles are used, the excavation of each pit shall be compieted befare the
pites are driven and any placing of foundation fill shall be done after the piles are driven,
After the driving is compieted, all {oose and displaced materials shalt be removed, leaving
a smooth, sclid bed to receive the footing.

3. 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 aroy nd the pipe.

Where rock, hardpan, or other unyielding material Is encountered, it shail be removed
below the faundation grade for a depth of at least 300 mm or 4 mm for each 100 mm of fil}
aver the top of pipe, whichever is greater, but not to exceed three-quarters of the vertical
inside diameter of the pipe. The width of the excavation shall be at least 300 mm greater
than the horizontal outside diameter of the pipe. The excavation below grade shall be
backfilled with selected fine compressible material, such as silty clay or loam, and lightly
compacted in layers not aver 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 soll, such unstable soil 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 replaced with approved granular foundation fill material properly compacted fo
provide adequate support for the pipe, unless other special construction methods are
cafled for on the Plans.



The foundation surface shall provide a firm foundaticn of uniform density throughout the
length of the culvert and, if directed by the Engineer, shall be cambered in the direction
paraliel to the pipe centeriine.

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

Hi. Utilization of Excavated Materials

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

V. Cofferdams

Suitable and practically watertight cofferdams shall be used wherever water- bea ring
strata are encountered above the elevation of the bottom of the excavation. if reguested,
the Contractor shall submit drawings showing his proposed method of cofferdam
construction, as directed by the Engineer.

Cafferdams or cribs for foundation construction shall in general, be carried well below the
bottoms of the footings and shall be well braced and as nearty watertight as practicable.
In general, the interior dimensions of cofferdams shall be such as to give sufficient
clearance for the construction of forms and the inspection of their exteriors, and to permit
pumping outside of the forms. Cofferdams or cribs which are tilted or moved taterally
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 Engineer, render it
impracticable to dewater the foundation befare 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 shalt be placed as shown on the Plans or directed by the Engineer. The foundatijon
shall then be dewatered and the footing placed. When weighted cribs are employed and the
mass is utilized 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 leve! as directed.

Cofferdams shall be constructed so as to protect green concrete against damage from
sudden rising of the stream and to prevent damage to the foundation by erosion. No
timber or bracing shatl 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 shail
be done in such a manner as to preclude the possibility of any portion of the concrete
material being carried away. Any pumping required during the placing of concrete, or for a
period of at least 24 h thereafter, shall be done from a suitable sump located outside the
concrete forms. Pumping to dewater a sealed cofferdam shall not commence until the
seal has set sufficiently to withstand the hydrostatic pressure.

Untess otherwise provided, cofferdams or cribs, with all sheeti ng and bracing involved
therewith, shall be removed by the Contractor after the com pletion of the substructura,
Removal shall be effected in such manner as not to disturb or mar finished masonry,

V. Preservation of Channel

Unless otherwise permitted, no excavation shall be made outside of caissons, cribs,
cofferdams, or sheet piling, and the natural stream bed adjacent to structure shall not be
disturbed without permission from the Engineer. if any excavation or dredging is made at
the side of the structure before caissons, cribs, or cofferdams are sunk in place, the
Contractor shall, after the foundation base is in place, backfili ail such excavations to the
original ground surface or stream bed with material satisfactory to the Engineer.

Vi. Trimming Works

The excavation shall conform to the fines, grades, cross sections and dimensions shown
on the Plans. The Engineer shal! 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 andg
compact as specified by the Engineer to the density prescribed in In the Plans.

a. Trimming and Finishing of Surfaces

Unless otherwise specified, all areas within the limits of clearing and outside the limits of
earthworks shall be graded to an even surface. Ridges shall be trimmed and depressions
shall be filled as necessary to 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 shalf be trimmed as specified in the Plans.

C. Method of Measurement

l. Structure Excavation

The valume of excavation to be paid for shall be the number of cubic meters measured in
originat position of material acceptably excavated as shown on the Plans or as directed bythe

Engineer, but in no case, except as noted, shall any of the following volumes be included in
the measurement for payment:



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

2, The volume of excavation for culvert and sections cutside the vertical plane for culverts
stipulated in (1) above.

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

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

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

6. The volume of any excavation performed prior to the ta king of elevations and
measurements of the undisturbed ground.

7. 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, iImperfect Trench of Item 1718, Pipe Culverts and Storm Drains is required, the
volume of material re- excavated as directed will be included.

8. The volume of excavation for footings ordered at a depth more than 1.5 m below the
lowest etevation for such footings shown on the original Contract Plans, unless the Bill of
Quantities contains a pay item for excavation ordered below the elevations shown on the
Plans for individual footings.

ll. Shoring, Cribbing, and Related Work

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

UI. Trimming Works
Trimming shall include alf 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.



IV. Basis of Payment

The accepted quantities, measured as prescribed in Section 803.3, Method of
Measurement shall be paid for at the Contract Unit Price for each of the particular pay
items listed below that is included in the Bill of Quantities. The payment shail constitute
full compensation for the removal and disposal of excavated materials including all labor,
equipment, tools and incidentals necessary to complete the work prescribed in this item,
except as follows:

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

2. Concrete will be measured and paid for as provided under ltern 900, Structural
Concrete. The quantity of structural concrete to be paid for shall be the final quantity
placed and accepted in the completed structure. No deduction shall be made for the
volumie occupied by pipe less than 100 mm in diameter or by reinforcing steel, anchors,
conduits, weep holes or expansion joint materials.

3. Any excavation or horrow excavation required in excess of the quantity excavated for
structures shall be measured and paid for as provided under Item 802, Excavation,

4. 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:

Payltem  |Description Unit of
Number Measurement
1.1 Structure Excavation (Common Soil} ubic Meter
1.2 Structure Excavation (Soft Rock) Cubic Meter
1.3 Structure Excavation {(Hard Rock) Cubic Meter
2.1 Building Excavation (Common Soil) Cubic Meter
2.2 Buiiding Excavation (Soft Rock) Cubic Meter
2.3 Building Excavation (Hard Rock) Cubic Meter
3 Excavation ordered below Plan elevation Cubic Meter
4.1 Shoring, cribbing and drain excavation Lump Sum
(Shoring)
4.2 Shoring, cribbing and drain excavation, Lump Sum
(Cribbing/Cofferdamming}




5.1 Pipe culverts and drain excavation (Common  |Cubic Meter
Soil)

5.2 Pipe culverts and drain excavation {Soft Rock) {Cubic Meter

5.2 Pipe culverts and drain excavation (Hard Rock) iCubic Meter

G Trimming Works Square Meter

Vil EMBANIGVIENT
A. Description

This {tem shall cansist of the construction of embankment using suitable materials of
various composition and compacted in accordance with this Specification and in
conformity with the lines, grades and dimensions shown on the Plans or established by
the Engineer.

B. Material Requirements
a. Suitable Material

Embankments shall be constructed of suitable materials angd materials meeting with the
following requirements:

1. Sefected Borrow - soil of such gradation that ali particles wiil pass a sieve with 75 mm
square openings and not more than 15 mass percent will pass the 0.075 mm {No. 200}
sieve, as determined by AASHTO T 11, Standard Method of Test for Materials Finer Than
75-pum {No. 200) Sieve in Mineral Aggregates by Washing. The material shail have a
plasticity index of not more than six {6) as determined by AASHTO T 90, Standard Method of
Test for Determining the Plastic Limit and Plasticity Index of Soils and a liquid limit of not
more than 30 as determined by AASHTQ T 89, Standard Method of Test for Determining the
Liquid Limit of Soils.

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



The gravel fiil material grading requirements shall conform to Table.

Grading Requirements _
Sieve Designation iviass Percent Passing
Standard, mm Alternate US Standard Grading A
53.5 215" 100
50 2" 65 - 100
25.0 1 50 -85
475 No, 4 26 - 44
0.425 No. 40 16 max
0.075 No, 200 9 max

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

b. Unsuitable Material

Materials that are not acceptable for use are the following:

1. Organic soils such as peat and muck,

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

3. Soils with a natural water content exceeding 100%.

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

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

C. Construction Reguirements
a, General

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

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



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

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

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

h. Methods of Construction

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

When embankmeni is to be placed and compacted on hillsides, or when new
embankment is to be compacted against existing embankments, or when embankment is
built 4 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 brought 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 shalt be placed and
compacted along with the embankrment material in accordance with the procedure
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 placed, 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 shail
then be compacted as provided in Subsection 804.3.3, Compaction. Sod not required to be
removed shall be thoroughly dise 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 shoufder excavation is specified, the shouldersshall be excavated to the depth and
width shawn on the Pians. The shoulder material shall be removed without disturbing the
adjacent existing base course materizal, and all excess excavated materials shall be
disposed of as provided in Subsection 802.2.3, Utilization of Excavated Materials. If
necessary, the areas shall be compacted before being backfilled.

Embankment of earth material shall be placed in horizontal layers not exceeding 200 mm,
loose measurement, and shall be compacted as specified before the next layer is placed.
However, thicker {ayer maybe placed if vibratory reller with high compacting effortis 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 [ift to obtain uniform thickness as determined in the triaf
section prior to compaction. As the compaction of each layer progresses, continuous
leveling and manipulating will be required to assure uniform density. Water shall be
added or removed, if necessary, in order to obtain the required density. Removal of water
shall be accomplished through aeration by plowing, blading, discing, or other methods
satisfactory 1o the Engineer,

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

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

Even though the thickness of layers is limited as provided above, the placing of individual
rocks and boulders greater than 600 mm in diameter shall be permitted provided that
when placed, they do not exceed 1,200 mm in haight and provided they are carefully
distributed, with the interstices filled with finer material to farm a dense and compact
mass.

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

Dumping and rolling areas shall be kept separate, and ne lift shail be covered by another
until compaction complies with the requirements of Subsection 804.3.3, Compaction.

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

¢. Compaction

1. Compaction Trials

Before commencing the formation of embankments, the Contractor shall submitin writing
to the Engineer for approvatl his proposals for the comipaction of each type of fill material to

be used in the works. The proposals shall include the relationship between the types of
compaction equipment, the number of passes required and the method of adjusting



moisture content. The Contractor shall carry out full scale compaction trials on areas not less
than 10 m wide and 50 m long as requirad by the Engineer and using his proposed
procedures or such amendments thereto as may be found necessary to satisfy the
Engineer that all the specified requirements regarding compaction can be consistently
achieved. The compaction equipment shall be equivalent or higher than the required
capacity prescribed in the Contract. Compaction trials with the main types of fill material
to be used in the works shall be completed before work with the corresponding materials
shall be allowed to commence. When embankment dimension is less than 10 m wide and
50 m long, the Engineer may waive the construction of com paction trials.

Throughout the periods when compaction of earthwork is in progress, the Contractor
shall adhere to the compaction procedures found from compaction trials for each type of
material being compacted, each type of compaction equipment employed and each
degree of compaction specified.

2. 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 9g,
Standard Method of Test for Moisture- Density Retations 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 ba
suitable for such density.

The Engineer shall, during progress of the Work, make density tests of compacted
material in accordance with AASHTO T 191, Standard Method of Test for Density of Soil In-
Place by the Sand-Cone Method, AASHTO T 205, Soil

- Field density test sets: Balloon density apparatus or other approved field density tests,
including the use of properly calibrated nuclear testing devices. if, by such tests, the
Engineer determines that the specified density and moisture conditions have not been
attained, the Contractor shall perform additional work as may be necessary ta attain the
specified conditions.

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

3. Gravel Fill

Gravel fill shali be constructed below the original ground elevation, The maximum
compacted thickness of any layer shall not exceed 150 mm. All subsequent layers shall be
spread and compacted in a simitar manner. Gravel il shall be in accordance with the
approved Flan and conform to the applicable requirements of earth embankment.

4. Broken Concrete
Pieces of concreie not exceeding 20 e in diameter can be mixed if approved by the

Engineer. Any exposed rebar on broken concrete pieces shali be cut and disposed of
properly.



5. 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 produce a dense
compact embankment. In addition, one of the rollers, vibrators, or com pactors shall
compact the embankment full width with a minimum of three (3) complete passes for
each layer of embankmaent.

d. Protection of Embankment During Construction

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

e. Protection of Structure

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

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

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

f. Rounding and Warping Slopes

Rounding except in solid rock, the tops and bottoms of al! slopes, including the slopes of
drainage ditches, shall be rounded as indicated on the Plans. A layer of earth overlaying
rock shall be reunded above the rock as done in earth slopes.

Warping adjustments in stopes shall be made to avaid 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. Atintersections of cuts and fills, slopes shall be adjusted
and warped te flow into each other or into the natural ground surfaces without
noticeable break.

8- Finishing Roadbed and Slopes

After the roadbed has been substantially completed, the full width shall be conditioned
by removing any soft or other unstable material that will not compact properly or serve
the intended purpose. The resulting areas and all ather low sections, hales or depressions
shail be brought to grade with suitable selected material. Sca rifying, blading, dragging,
rofling, or other methods of work shall be performed or used as necessary to provide a



thoroughly compacted roadbed shaped to the grades and cross-sections shown on the
Plans or as staked by the Engineer,

All earth slopes shall be ieft with roughened surfaces but shall be reasonably uniform,
without any noticeable break, and in reasonably close conformity with the Plans or other
surfaces indicated on the Plans or as staked by the Engineer, with no variations there from
readily discernible as viewed from the road.

h. Serrated Slopes

Cut slopes in rippable material (soft rock) having stope ratios between 0.75:1 and 2:1 shali
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 racks which will obviously be
a safety hazard if they fall into the ditch line or roadway.

i, 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 lacal material is not acceptable, acceptable material shall be
imported, as directed by the Engineer.

1. Compacted Berm

Cormpacted berm construction shall consist of moistening or drying and piacing
material as necessary in locations shown on the drawings or as established by the
Enginear. Material shall contain no roots, sod, or other deleterious materials.
Contractor shall take precaution to prevent material from escaping over the
embankment slope. Shoulder surface beneath berm will be roughened 1o provide 3
bond between the berm and shoulder when completed. The Contractar shall
compact the materiat placed until at least 85 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,

2. 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
slope.

I Visual Inspection
Prior to final accepiance, the inspector shall visuaily inspect the entire section of the

compacted embankmaent. If visual inspection shows that the course is not uniform or that
the test values may not he representative of 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 be
corrected before the section will be accepted. The section must be accepted prior to the
placement of the next lift.

k. Dust Control

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

[, Stockpiling

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

Stockpiles 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. Topsoil and subsoil shall be separately
excavated to the full depth or 300 mm, whichever is greater, and stockpiled separately.

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

D. Method of Measurement

The quantity of embankment to be paid for shall be the volume of material compacted in
place, accepted by the Engineer and formed with material cbtained 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 Item 802, Excavation which is used in embankment and
accepted by the Engineer wil be paid under Embankment and such payment will be
deemed to include the cost of excavating, hauling, stockpiling and all other costs
incidental to the work.

Material for Selected Borrow topping will be measured and paid for under the same
canditions specified in the preceding paragraph,

E. Basis of Payment



The accepted quantities, measured as prescribed in Section 804.4, Method of

Measurement shall be paid for at the Contract Unit Price for each of the Pay Itemsiisted

below that is inciuded in the Bill of Quantities. The payment shali continue full

compensation for placing and compacting all materials including all labor, equipment,

tools and incidentals necessary to complete the work prescribed in this ltem.

Payment shall be made under:

Payltem  |Description Unit of
Number Measurement
Embankment from Roadway/Structure Cubic Meter
Excavation (Common Soil)
Embankment from Roadway/Structure
Excavation Cubic Meter
(Soft Rock)
Embankment from Roadway/Structure
Excavation Cubic Meter
(Hard Rock)
Embankment from Borrow {Common Soil) Cubic Meter
Embankment from Borrow (Soft Rock) Cubic Meter
Embankment from Borrow {Hard Rock) Cubic Meter
Embankment from Borrow {Granuiar Coarse  [Cubic Meter
M aterial})
Embankment from Borrow (Granular Fine Cubic Meter
Material)
Selected Borrow for Topping (Case 1) Cubic Meter
Selected Borrow for Topping (Case 2) Cubic Meter
Earth Berm Cubic Meter
Boulder Eill Cubic Meter
Preload, relocated, and compacted {Common  Cubic Meter
Borrow)
Gravel Fill Cubic Meter




IX. STRUCTURAL CONCRETE
A. Description
i. Scope

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

it. 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 conerete will generally be used as follows:

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

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

Class C—~Thin reinforced sections, railings, precast R.C. piles and cribbing and for fifler in
steel grid floors.

Class P~ Prestressed concrete structures and members. Seal — Concrete deposited in water
B. Material Requirements
i. Portland Cement

Cement shail conform to the requirements of the following cited Specifications for the type
specified or permitted;

Types of Cement
Type Specification
Fortland Cement AASHTO M 85, Standard Specifications for Portland
Cement {ASTM C150, Standard Specification for
Portland Cement)
Blended Hydraulic AASHTC M 240, Standard Specification for Blended
Cements Mydraulic Cement (ASTM C595, Standard
Specificatian for Blended Hydraulic Cement)
Masonry Cement ASTM C91, Standard Specification for Masanry
Cement




ii. Concrete Aggregates

Concrete aggregates shall conform to ASTM €33M, 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
specitications, but which have been shown by special test or actual service to produce
concrete of adeqguate strength and durability may be used under Method 2 of Subsection
900.3.2, Methods of Determining the Propartions of Concrete, when authorized by the
Engineer in writing.

Except as permitted elsewhere in this Subsection, the maximum size of the aggregate shall
be or not larger than 1/5 of the narrowest dimensions between sides of forms of the
member for which the concrete is to be used nor larger than 3/4 of the minimum clear
spacing hetween individual reinforcing bars or bundles of bars or pre-tensioning strands.

a. Fine Aggregates

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

1t shall not contain more than three (3) mass percent of material passing the

0.075 mm {No. 200 sieve] by washing nor mare than one (1) mass percent each of
clay fumps 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 Sodium
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 injuricus amounts of organic impurities. If
subjected to the colerimetric test for organic impurities and a color darker than the
standard is produced, it shall be rejected. However, when tested for the effect of
organic impurities on strength of mortar by AASHTO T 71, Standard Method of Test
for Organicimpurities in Fine Aggregate on Strength of Mortar {ASTM C87,
Standard Test Method for Effect of Organic impurities in Fine Aggregate on
Strength of Mortar} the fine aggregate may be used if the relative strength at 7 and
28 days is not less than 95%.

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



Grading Requirements for Fine Aggregate

Sieve Designation [mm) MMass Percent Passing
9.50 100

1.75 05— 100

2.36 -

1.18 45 — 80

0.60

0.30 5—30

0.15 0- 10

b. Coarse Aggregates

Coarse Aggregates shall consist of crushed stone, gravel, blast furnace slag, or
other approved inert materials of similar characteristics, or combinations thereof,
having hard, strong, durable 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 lumps, nor
more than 3.5 mass percent of soft fragments.

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

Coarse Aggregates shall have a mass percent of wear not exceeding 40 when tested
by AASHTC T 96, Standard Method of Test for Resistance to Degradation of Smali-
Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine {ASTM
€131, standard Test Method for Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine).

If the slag is used, its density shall not be fess than 1,120 kg/rn3. Gradation shall
conform to Table.
Grading Requirements for Coarse Aggregate
[Sieve Designation Mass Percent Passing

(mm) Class Seal
Ciass A Class B Class C Class P

53.00

50.00 100 100

37.50 95 - 100 - 100

25.00 - 35—-70 100 95 — 100

19.00 35 - 70 - 100 - -

12.50 - 10-3¢ 90-100 + 25— 60

9.50 10-30 - AQ—-70 20-55 -

4,75 B 0—5 C—5 015 p-10* @O-10*




Note: * The measured cement content shall be within plus {+) or minus {-) 2 mass percent of the
design cement content,

C. Aggregate Tests

Samples of the fine and coarse aggregates to be used shall be selected by the
Engineer for tests at least 30 days hefore the actual concreting operations shall begin.
it shall be the responsibiity of the Contractor to designate the source or sources

of aggregates to give the Engineer sufficient time to obtain the necessary sarmples
and submit them for testing.

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

jii. Water

Water used In mixing, curing or other designated application shali be reasonably clean
and free of cil, salt, acid, alkali, grass or other substances injurious to the finished product.
Water which is drinkable may be used without test. Where the source of water is shallow,
the intake shall be so enclosed as to exciude silt, mud, grass or other foreign materials.

if it contains guantities of substance that discolor it or make it smell or taste unusual or
objectionable, or cause suspicion, it shall not be used unless service records of concrete
made with it {or other information) indicated that it is not deleterious to the guality, shall
be subject to the acceptance criteria as shawn in Table 900 4 and Table 900.5 or as
designated by the Engineer.

Acceptance Criteria for Water Supply

Physical Property Limit

Compressive strength, min. % controlat 7 80

days

Time of Setting deviation from contro!, from 1:00 earlier to 1:3Q later
h:min®

Note: AComparisons shall be based on fixed proportions for concrete or mortar mixtures. The
control mixture shall be made with 100% potable or distilled water. The test mixture shall be made
with the mixing water that is being evaluated.



Chemical Limitation for Water

Limits {parts per Test Mathod
Chemical Property million,

ppm), max.
A Chioride as cit-1]
Prestressad concrete =00 ASTM C114_

Other reinforced concrete in moist
environmenis or containing aluminum 1000 ASTM C114
embedments or dissimilar metals or
with stay-in- place

B.Sulfate as SG4 3000 ASTM C114
C.Alkalies as {Na20 + 0.658 K20) 400 ASTM C114
D.Total Solids by mass 50000 ASTM C1603

Note: ASTM C114 - Standard Test Methads for Chemical Analysis of Hydraulic Cement ASTM C1603 -
Standard Test Method for Measurement of Solids in Water

Non-potable water wil] be tested in accordance with, and shall meet the suggested
requirements of ASTM C1602M, Standard Specification for Mixing Water Used in the
Production of Hydraulic Cement Concrete.

iv. Metal Reinforcement

Reinforcing steel bars shall conform to the requirements of Subsection 902.2, Material
Requirements of ltem 802, Reinforcing Steel.

v, Admixtures

Alr-entraining admixtures, if used, shall conform to ASTM C260M, Standard Specification
for Air — Entraining Admixtures for Concrete. Air-entraining admixture shall conform to
the requirements of AASHTO M 154, Standard Methoed of Test for Time of Setting of
Hydrautic Cerment Paste by Gilimore Neadies.

Chemical Admixtures, if used, shall conform to the requiremeants of ASTM C494M,
Standard Specification for Chemical Admixtures for Concrete or AASHTO M 194, Standard
Specification for Chemical Admixtures for Concrete,

Fiy Ash, if specified or permitted as a mineral admixture and not exceeding 20% partial
replacement of Portland Cement in concrete mix shall conform to the requirements of
ASTM C618, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzelan
for Use in Concrete.

Chemical Admixture/s maybe added to the concrete mix to produce some desired
modifications to the properties of concrete if necessary, but not as partiat replacement of
cement. If specified, monofilament polypropylene synthetic fibrin fibers, which are used
as admixture to prevent the formation of temperature/shrinkage cracks and increase



Impact resistance of concrete slabs shall be applied in the dosage rate recommended by
its manufacturer.

vi. Storage of Cement and Aggregates

All cement shall be stored immediately upon delivery at the site in a weatherproof
buitding which wili 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 shalf have
capacity for starage of a sufficient quantity of cement to allow sampling at least 12 days
before the cement is to be used. Fora storage period of less than 60 days, stack the bags no
higher than 14 layers, and for longer periods, no higher than seven (7} layers. As an
additional precaution the oldest cement shall be used first. Bulk cement, if used, shall be
transferred to elevated air tight and weatherproof bins, Stored cement 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 pites from becoming intermixed.

vii. Curing Materials
Curing materiais shall conform to the following requirements as specified;

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

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

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

vili. Expansion Jjoint Materials
Expansion joint materials shall be:

1. Preformed Sponge Rubber and Cork, conforming to AASHTO M 153, Standard
Specification for Preformed Sponge Rubber and Cork Expansion Joint Filiers for Concrete
Paving and Structural Construction {ASTM D1752, Standard Specification for Preformed
Sponge Rubber Cork and Recycled PVC Expansion loint 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 AASHTQ M 213, Standard Specification for Preformed
Expansicn Joint Fillers for Concrete Paving and Structural Construction {Non-extruding
and Resilient Bituminous Types), ASTM D994M, Standard Specification for Preformed
Expansion joint Filler for Concrete (Bituminous Type)

C. Construction Requirements

The notation used in these regulations is defined as follows:
fc” = compressive strength of concrete

i. Concrete Quality

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

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

il. Methods of Determining the Proportions of Concrete

The determination of the proportions of cement, aggregate, and water 10 attain the required
strengths shall be made by one of the following methaods:

Method 1. Without preliminary test

Where preliminary test data on the materials to be used in the concrete have not been
obtained, the water-cement ratio for a given strength of concrete shall not exceed the
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 exclusively for the purpose of air
entraining) are used, the required water-cement ratio shall be determined in accerdance
with Method 2.

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

Water-cement ratios for strengths greater than that shown in Table 900.6 may be used
provided that the relationship between strength and water-cement ratio for the materials
to be used has been previously established by reliable test data and the resulting concrete
satisfies the requirements of concrete quality.



Where previous data are not available. Concrete trial mixtures having proportions and
consistency suitable for the work shall be made using at least three (3) different water
cement ratios {or cement cantent in the case of lightweight aggregates) which will produce
arange 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 shali 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 Concreie Test Specimens in the Laboratory.

The strength test shall be made at 7, 14 and 28 days at which the concrete is to receive load,
as indicated on the Pians. A graph shall be established showing the relationship between
water-cement ratio (or cement content) and compressive strength. The maximum
permissible water-cement ratio for the concrete to be used in the structure shall be that
shown by the curve 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.

Maximum Permissible Water-Cement Ratios for Concrete {Method No. 1}

Maximum Permissible water-cement ratio
Specified Non-air-entrained concrete  Alr-entrained concrete
compressive
strength at 28 |z = perd0 Absolute ratio |[itersperd40 Absolute
days, MPa kg bag by kg bag ratio by

of cement weight of cement weight
17.24 25.77 0.642 22.22 0.554
20.70 23.11 0.576 18.66 £.465
24.13 20.44 (0,510 15.99 0.389
[27.58 17.77 0.443 14.22 0.354

_

iti. Concrete Proportions and Consistency

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



iv. Sampling and Testing of Structural Concrete

As work progresses, at Jeast 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 fram which compression test specimens are molded shall be secured in accordance
with ASTM C172M, Standard Practice for Sampling Freshly Mixed Concrete. Specimens made
to check the adequacy of the proportions for strength of concrete or as a basis for
acceptance of concrete shalf be made and laboratory-cured in accordance with ASTM
C31M, Standard Practice for Making and Curing Concrete Test Specimen in the Field.
Additional test specimens cured entirely under field conditions may be required by the
Engineer to check the adequacy of curing and protection of the concrete. Strength tests
shalt be made in accordance with ASTM C38M, Standard Test Method for Compressive
Strength of Cylindrical Concrete Specimen.

Comptiance with the requirements of this Subsection shall be determined in accordance
with the following standard methods of AASHTO:

Sampling of fresh : AASHTO R 60, Standard

concrete Practice for Sampling Frashly
Mixed Concrete

Weight per cubic meter :  AASHTO T 121M, Standard Method of Test

and air content {gravi- for Density (Unit Weight), Yield, and Air

metric) of concrete Content (Gravimetric) of Concrete

Stump  of Portland @ AASHTO T 119M, Standard Method of Test

Cement Concrete for Slump of Hydraulic Cement Concrete

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

Making and curing of v AASHTO T 23, Standard Method of Test for

concrete compressive Making and Curing Concrete Test Specimens

specimen in the field in the Fieid (ASTM (31, Standard Practice for
Making and Curing Concrete Test Specimens
in the Field}

Compressive strength of  :  AASHTO T 22, Standard Method of Test for

moldedconcrete Cylinders Compressive Strength of Cylindrical Concrete
Specimens (ASTM C39M, Standard Test
Method for Compressive Strength of
Cylindrical Concrete Specimens)

v. Proportioning and Strength of Structural Concrote

The concrete materials shall be proportioned in accordance with the requirements for
each class of concrete as specified in Table 900.7, using the absolute volurme method as
outlined in the American Concrete Institute (ACI) Standard 211.1, Recommended Practice
for Selecting Preportions for Normal and Heavyweight Concrete. Other methods of
proporticning may be employed In the mix design with prior approval of the Engineer. A



change in the source of materials during the progress of work shail necessitate a new mix

design.

The strength requirements for each class of concrete shall be as specified in Table.

Composition and Strength of Concrete for Use in Structures

(M Designated  [Minimum
inimum  viaximum  Consistency  Size of Cormpressive
Cement |Water/ Range in Coarse Strength of
Ciass of [Content [Cement Slump Aggregate 150 mm x
Concrete par m3 Ratio 300 mm
Square Concrate
40kg/ (mm) Opening Std. Cylinder
(bag**) (kz/keg) mm Specimen at
28 days,
MN/m?2
A 364 0.53 50—100 37.50 — 20.7
(9.1 bags) 4.75
B 320 (.58 50— 100 50.00 — 16.5
(8 bags) 4.75
C 380 0.55 50— 100 12,50 — 20.7
(9.5 bags) 4575
P 440 0.49 100 max. 19.00 - 37.7
(11 bags) 4.75
Seal 280 0.58 100 - 200 25.00— 20,7
19.5 bags) 4.75

Note: * The measured cement content shali be within plus or minus 2 mass percent of the design
cement content.
** Based on 40 kg/bag

vi. Consistency

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

vii. Strength Test of Concrete

As basis of acceptance, strength test shall generally be made with the frequency of not

less than one (1} test fthree (3) specimens] for each 75 m3. Each test shall be made from a
separate batch. One each day concrete is dellvered, at least one {1} strength test shall be
made for each class of concrete,



The age for strength tests shall be 28 days or, when specified in the Plan, the earlier age at
which the concrete is to receive its full load or maximum stress.

Additional test may be made at earlier ages to obtain advance infermation 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 spacimens representing each class of concrete shall be equal to or greater
than the specified compressive strength, fc’ and not more than 10% of the strength tests
shall have values less than the specified strength.

When the faboratory-cured specimens failed t¢ conform to the requirements for strength,
the Engineer shall have the right to order changes in the concrete sufficient to
requirements. If the cured specimen had attained the intended minimum strength
requiremeant, the removal of forms and falseworks may take place and shall conform to the
requirements of ftem 903, Formworks and Falseworks. When in the opinion of the
Engineer, the strengths of the job- cured specimens may not likely be achieved, the
Contractor may be required teo improve the procedures for protecting and curing the
concrete specimen, or when test of field-cured cylinders indicate deficiencies in protection
and curing, the Enginear may require test in accordance with ASTM C42M, Standard Test
Method for Gbtaining and Testing Drilled Cores and Sawed Beams of Concrete or order foad
tests as outlined in the load tests of structures for that porticn of the structure where the
questionable concrete has been placed.

vili. Batching

Measuring and batching of materials shall be done at a batching piant.

1. Porttand Cement

Either sacked or bulk cement may be used. Nofraction of a sack of cement shall be usedina
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 fram
the weighing hopper and shall be so arranged that cement will neither be lodged init nor
jeak from it.

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

2. Water

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

3. Aggregates

Stockpiling of aggregates shall be in accordance with Subsection 900.2.6, Storage of
Cement and Aggregate. All aggregates whether produced or handled by hydraulic



methods or washed, shall be stockpiled or binned for draining for at least 12 hours prior to
batching. Shipment requiring more than 12 hours will be accepted as adequate binning
onty if the car bodies permit free drainage. If the aggregates contain high or non-uniform
moisture cantent, storage or stockpile period in excess of 12 hours may be required by the
Engineer.

Batching shalt be conducted as to result in 2 two (2} mass percent maximum tolerance for the
reguired materials.

4, Bins and 5cales

The batching plant shall include separate hins for bulk cement, fine aggregate and for
each size of coarse aggregate, a weighing hopper, and scales capable of determining
accurately the mass of each 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 shail he delivered to the mixar separate and intact. Each batch shall be dumped
cleanly into the mixer without loss, and, when more than one {1) batch is carried on the
truck, without spilting of material from one

(1) batch compartment into ancther.

6. Admixtures

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

The use of Calcium Chloride {CaCl2} as an admixture will not be permitted.
ix. Mixing and Delivery

Concrete may be mixed at the construction site, at a central point or by @ combination of
central point and truck mixing or by a combination of central point mixing and truck
agitating. Mixing and delivery of concrete shall be in accordance with the appropriate
requirements of AASHTO M 157, Standard Specification for Ready-Mixed Concrete except
as modified in the following paragraphs of this Subsection, for truck mixing or a
combination of central point and truck mixing or truck agitating. Delivery of concrete
shalt be regulated so that placingis at a continuous rate unless delayed by the placing



operations. The intervals between deliveries of batches shall not be so great as to allow
the concrete in place to harden partially, and in no case, shall such an interval exceed 30
min.

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

Concrete mixing, by chute is allowed provided that 2 weighing scales for determining the
batch weight will he used.

For batch mixing at the construction site or at a central point, a batch mixer of an approved
type shail be used. Mixer having a rated capacity of less than a ane-bag batch shall not be
used. The volume of concrete mixed per batch shall not exceed the mixer’'s nominal
capacity as shown on the manufacturer’s standard rating plate on the mixer except that
an overload up to 10% above the mixer's nominai capacity may be permitted, provided
concrete test data for strength, segregation, and uniform consistency are satisfactory and
provided no spillage of concrete takes place. The batch shall be so charge into the drum that
a portion of the water shall enter in advance of the cement and aggregates. The flow of
water shall be uniform and all water shal! be in the drum by the end of the first 15 s of the
mixing period. Mixing time shall be measured from the time all materials, except water,
are in the drum. Mixing time shall not be less than 60 s for mixers having a capacity of 1.5

m3 or less. For mixers having a capacity greater than 1.5 m3, the mixing time shall not be
less than 90 s. If timing starts, the instant skip reaches its maximum raised position, 4 s
shall be added to the specified mixing time. Mixing time ends when the discharge chute
opens.

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

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

Retempering concrete will not be permitted. Admixtures for increasing the workabiity,
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
autherized in writing by the Engineer.

Mixing Concrete: General

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



1. Mixing Conc¢rete at Site

Concrete mixers may be of the revolving drum or the revoiving blade type and the mixing
drum or blades shali be operated uniformly at the mixing speed recommended by the
manufacturer. The pick-up and throw-over blades of mixers shall be restored or replaced
when any part or section is worn 20 mm or more below the original height of the
manufacturer’s design. Mixers and agitators which have an accumulation of hard concrete
or moriar shall not be used,

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

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

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

Cement shall be batched and charged inta the mixer so that it will not result in loss of
cement due to the effect of wind, or in accumulation of cement on surface of conveyors
ar hoppers, or in other conditions which reduce or vary the required gquantity 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 mixed for a period of not less than 90 s after all materia s, including
water, are in the mixer. During the period of mixing, the mixer shail operate at the speed
for which it has been designed.

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

The first batch of concrete materials placed in the mixer shall contain a sufficient excess of
cement, sand, and water to coat inside of the drum without reducing the required mortar
content of the mix. When mixing is to cease for a period of 1 hour or more, the mixer shal!
be theroughly 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-ight, and so construcied that the conerete can be mixed 1o insure a uniform
distribution of materials throughout the mass. All solid materials for the concrete shall be
accurately measured and charged into the drum at the proportioning plant. Except as
subsequently provided, the truck mixer shall be equipped with a device by which the
quantity of water added can be readily verified. The mixing water may be added directly to
the hatch, in which case a tank is not required. Truck mixers may be required ta be
provided with a means of which the mixing time can be readily verified by the Engineer.

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

Mixing shall begin within 30 min after the cement has been added either to the water or
aggregaie, bul when cement is charged into a mixer drum containing water or surface wet

aggregate and when the temperature is above 32 CC, this limit shall be reduced to 15 min.
The limitaticn in time between the introduction of the cement to the aggregate and the
beginning of the mixing may be waived when, in the judgement of the Engineer, the
aggregate is sufficiently free from muoisture, sa that there witl be na harmful effects on the
cement.

When a truck mixer is used for transporiation, 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 shail be as specified for truck mixing.

4, Transporting and Delivery of Mixed Concrete

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

Truck agitatars shall be icaded not to exceed the manufacturer’s guaranteed capacity.
They shall maintain the mixed concrete in a thoroughly mixed and unifarm mass during
hauling.



No additional mixing water shall be incorporated into the concrete during hauling or after
arrival at the delivery point.

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

When a truck mixer or agitator is used for transporting concrete to the delivery point,
discharge shall be completad within 1 h, or before 250 revolutions of the drum or blades,
whichever comes first, after the introduction of the cement ta 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, shail at no time during its production or transportation exceed 32°C.

The Contractor shall have sufficient plant capacity and transportation apparatus to insure
continuous delivery at the rate required. The rate of delivery of concrete during
concreting operations shall be such as to provide for the proper handling, placing and
finishing of the concrete. The rate shall be such that the interval between batches shall
not exceed 20 min. The methads of delivering and handling the concrete shall be such as
that will facilitate placing of the minimum handling.

x. Handling and Placing Concrete: General

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

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

In preparation for the placing of concrete, all sawdust, chips and other construction
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 contrete at their locations, shall be removed when the concrete placing has
reached an elevation rendering their service unnacessary. 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 stipuiated under “Tine of Hauling and Placing Mixed Concrete”.

Concrete shall be placed so as to avoid segregation of the materials and the displacement
of the reinforcement. The use of long troughs, chutes, and pipes for conveying concrete to
the forms shall be permitted only on written authorization of the Engineer. The Engineer
shall reject the use of the equipment for concrete transportation that will ailow
segregation, loss of fine



materials, or in any other way will have a deteriorating effect on the concrete guality.

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 segregation.

All chutes, troughs and pipes shall be kept clean and free from coatings of hardened
concrete by thoroughly flushing with water after each run. Water used for flushing shati
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 shalt be kept buried in the
newly placed concrete. After initial set of the concrete, the forms shall not be jarred and no
strain shall be placed on the ends of projecting reinforcement bars.

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

a. Placing Concrete by Pneumatic Means

The equipment shall be so arranged that vibration will not damage freshly placed

concrete. The capacity of equipment shall be 0.30 to 1.00 m3.

Where concrete is conveyed and placed by pneumatic means, the equipment shall
be suitable in kind and adequate in capacity for the work. The machine shall be
located as close as practicable to the work. The discharge lines shali be horizontal
orinclined upwards from the machine. The discharge end of the line shall not be
more than 3 m from the point of deposit.

At the conclusion of placing the concrete, the entire equipment shall he
thoroughly cleaned.

k. Placing of Concrete by Pumping

The equipment shall be so arranged that vibration will not damage freshly placed
concrete. The discharge capacity of the equipment shall be 1.5 1o

1G.0 m3fh. The minimum pressure capacity of the equipment shall be
0.60 MPa.

Whaere concrete is conveyed and placed by mechanically applied pressure the
equipment shall be suitable inkind and adequate in capacity for the work. The
operation of the pump shall be such that a continuous stream of concrete without
air pockets is produced. When pumping is completed, the concrete remainingin
the pipeline, if it is to be used, shall be gjected in such a manner that there wili be
no contamination of the concrete or separation of the ingredients. After this
operation, the entire equipment shall be thoroughly cleaned.



¢. Placing Concrete in Water

Concrete deposited in water shall be Class Seal concrete with a minimum cement

content of 380 kg/m>3 of concrete. The slump of the concrete shall be maintained
between 4 and 8 cm, whichever is called for in the Bill of Quantities. To prevent
segregation, concrete shall be carefully placed in a compact mass, in its final
position, by means of a tremie, a bottom-dump hucket, or other approved means,
and shall not be disturbed after being placed.

A tremie shall consist of a tube having a diameter of not less than 250 mm
censtructed in sections having flanged couplings fitted with gaskets with a hopper
at the top. The tremie shall be supported 5o as to permit free movement of the
discharge and over the entire top surface of the work and sc as 1o 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 untif
the work is completed.

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

¥i. Consolidation of Concrete

The consalidation method should be compatible with the concrete mixture, placing
conditions, and degree of air removal desired. When concrete comes down the chute and
flows into forms it carries entrapped air. The entrapped air shall be removed to prevent
voids In concrete. Poorly consolidated concrete will be weak, porous and poorly bonded to
the reinforcement.

Poured concrete shall be immediately and thoroughly consolidated. The concrete in walls,
beams, columns and the like shall be placed in herizontal layers not more than 30 ¢m
thick except as herginafter provided. When less than a compiete layer is placed in one
operation, it shall be terminated in a vertical bulkhead. Each layer shall be placed and
consolidated before the preceding layer has taken initial set to prevent injury to the green
concrete and avoid surfaces of separation between the iayers, Each iayer shall be
consolidated so as to avoid the formation of a construction joint with a preceding layer,

The consolidation shalt be done by mechanical vibration. The concrete shall be vibrated
internally unless special authorization of other methods is given or is provided herein. The
intensity of vibration shall be such as to visibiy affect a mass of concrete with a 3 cm slump
over a radius of at least 50 cm. A sufficient number of vibrator shall be provided to properly
consolidate each batch immediately after it is placed in the forms. Vibrators shall be



manipulated so as to thoroughly work the concrete around the reinforcement and
embedded fixtures and into the corners and angles of the forms and shall be applied at
the point of placing and in the area of freely placed concrete. The vibrators shall be
inserted into and withdrawn from the concrete slowly. The diameter of the steel tube
called poker depends on the spacing between the reinforcing bars in the form-wark. In no
case shall the vibrator be operated longer than 15 s In any one location. The vibration shall
be of sufficient duration and intensity to consolidate the concrete thoroughly but shall not be
continued so as {0 tause segregation and at any one point to the extent that localized areas
of groutare formed. Application of vibrators shall be at points uniformiy spaced, and not
farther apart than twice the radius over which the vibration is visibly effactive. Vibration
shall not be applied directly or thru the reinforcement to sections or layers of concrete
that have hardened to the degree that the concrete ceases to be plastic under vibration. it
shall not be used to make concrete flow in the forms over distances so great as to cause
segregation, and vibrators shall not be used to transport concrete in the forms of troughs
or chutes.

Xii. Concrete Surface Finishing: General
a. Float Finish

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

Hoat finish shall be applied to the surfaces Indicated, 1o surfaces to receive trowe!
finish, and to floor and slab surfaces to be covered with fluid-applied or sheet
waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

b. Trowel Finish

After applying float finish, trowel shall be applied first then concrete shall be
consolidated by hand or power —driven trowel. Continue troweling passes and
restraigthen until surface is free of trowel marks and uniform in texture and

appearance. Grind smooth any surface defects that would telegraph through
applied coating or floor coverings.

€. Concrete Rubbed Finish

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

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



witl, Curing Concrete
a.

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

1. Water Method

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

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

2. Curing Compound

Surfaces exposed fo 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 siippery surface to any wearing surface shall be prohibited.
The compound shall be applied with a pressure spray in such a manner as to cover
the entire concrete surface with a uniform fitlm 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 egquiprnent shait be equipped with an operational pressure gauge and
rmeans of controlling the pressure.

The curing compound shall be applied to the concrete following the surface
finishing operation immediately after the moisture sheen begins to disappear from
the surface, but before any drying shrinkage or craze cracks begin to appear. In
the event of any delay, in the application of the curing compound, which results in
any drying or cracking of the surface, application of water with an atomizing nozzle
as specified under “Water Method”, shail be started immediately and shall be
continued until the appiication of the cempound is resumed or started, however,
the compound shall not be applied over any resulting free-standing water. Should
the fitm 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 dituted or alterad in any manner after manufacture.
Atthetime of use, the cornpound shall be In a thoroughly mixed condition. if the
compound has not been used within 120 days after the date of manufacture, the
Engineer may require additional testing before the use to determine compliance to
requirements.



An anti-setting agent or a combination of anti-setting agents shall be incorporated
in the curing compound to prevent caking.

The curing compound shall be packaged in clean barrels or steel containers or shall
be supplied from a suitabie storage tank located on the site. Storage tank shall have
a permanent system designed to completely redisperse any settled material
without intraducing air or any other foreign substance. Containers shall be well-
sealed with ring seals and lug type erimp Yids. The Yinings of the containers shall be
of a character that will resist the solvent of the curing compound. Each container
shall be [aheled with a manufacturer’s name, specification number, batch
number, capacity and date of manufacture, and shall have label warning concerning
flammabitity. The iabet shall also warn that the curing compound shail be well-
stirred before use. When the curing compound is shipped in tanks or tank trunks,
a shipping invoice and Material Safety Data Sheet (MSDS} shall accompany each
load. The invoice and MSDS shall contain the same information as that required
herein for container labels.

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

3. Waterproof Membrane Method

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

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

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

All joints in the sheets shall be securely fastened togetherin such a manneras to
provide a waterproof joint. The joint seamis shall have a minimum lap of 100 mm,

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

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

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



4. Forms-in-Place Method

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

5, Steam Curing Method
Steam curing for pre-cast members shali conform to the following provisions:

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

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

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

5.3. Steam at jets shall be low pressure and in a saturated condition. Steam jets
shall not impinge directly on the concrete, test cylinders, or forms. During
application of the steam, the temperature rise within the enclosure shalf not
exceed 20 C per hour. The curing temperature throughout the enclosure shail not
exceed 65 C and shal be maintained at a constant level for a sufficient time
necessary to develop the required compressive strength. Control cylinders shall be
covered to prevent moisture loss and shall he placed in a location where
temperature of the enclosure will be the same as that of the concrete,

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

5.5, Curing of pre-cast concrete will be considered completed after the
termination of the steam curing cycle,



c.
The application for curing method shali be one or more of the following:
1. Curing Cast-in-Situ Concrete

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

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

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

2. Curing Pre-Cast Concrete {except piles)

Pre-cast concrete members shall be cured for not less than 7 days by the water method,
Subsection 900.3.13 {1), Water Method or by steamn curing, Subsection 900.3.13 (5},
Steam Curing Method.

3. Curing Pre-cast Concrete Piles

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

xiv. Acceptance of Concrete

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



D. Method of Measurement

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

E. Basis of Payment

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

Paymenit shall be made under:

Payitem  [Description FUnit of
Numbher Measurement

Structural Concrete, Class A, 3000 psi, 7 days [Cubic Meter

Struciural Concrete, Tlass A, 3000 psi, 14 Cubic Meter

days

Structural Concrete, Class A, 3000 psi, 28  [Cubic Meter
days

Structural Concrete, Class A, 4000 psi, 28 [Cubic Meter
days

Structural Concrete, Class A, 5000 psi, 28 [Cubic Meter
days

Structural Concrete, Class A, 6000 psi, 28  [Cubic Meter
days

Structural Concrete, Class A, 7 days Cubic Meter
Structural Concrete, Class A, 14 days Cubic Meter
Structural Concrete, Class A, 28 da?s Cubic Meter
Structural Concrete, Class B, 7 days Cubic Meter
Structural Concrete, Class B, 14 déys Cubic Meter
Structuréi Concrete, Class B, 28 days Cubic Meter
Structural Concrete, Class C, 7 days Cublc Meter
Structural Concrete, Class C, 14 days Cubic Meter

Structural Concrete, Class C, 28 days Cubic Meter




Structural Concrete, Class P, 7 days . Cubic. Meter
Structural Concrete, Class P, 14 days Cubic Meter
Structural Concrete, Class P, 28 days Cubic Meter
Seal Concrete . Cubic Meter
Reinforced Concrete Cubic Meter
X. LEAN CONCRETE
A. Description

This Itam shail consist of furnishing and placing of lean concrete in accordance with this
Specification and in confermance with the lines, grades, and dimensions shown on the
Plans.

Lean Concrete shall consist of a mixture of Portland cement, fine aggregate, coarse
aggregate, and water mixed in the proportions specified or approved by the Engineer. Itis
primarily used to provide a suitable base layer for concrete structures. It is produced with
cementitious material 1o obtain the required compressive strength.

B. Material Reguirements

i. Portland Cement

Cement shall canform to the applicable requirements of Subsection 900.2.1, Portiand
Cement of [tem 900, Structuraf Concrete,

ii. Concrete Aggregates

Concrete aggregates shall conform to the applicable requirements of Subsection 900.2.2,
Concrete Aggregates of Item 900, Structural Concrete,

itt. Fine Aggregates

Fine aggregates shall conform to the applicable requirements of Subsection 900.2.2.1,
Fine Aggregates of item 800, Structural Concrete.

iv. Coarse Aggregates
Coarse aggregates shall conform to the applicable requirements of Subsection 900.2.2.2,

Coarse Aggregates of tkem 900, Structural Concrete, except for the gradation which shall
canform to Table, considering a 50 mm thick lean concreta.



Table Grading Requirements for Coarse Aggregate

Sieve Size ‘Mass Percent Passing
37.5 mm 100

25 mm 87 — 100

18 mm A5 — 100

5.5 mm 35~80

4.75 mm 30 -65

Na. 30 5 —34

No.200 0-15

iii. Water

Water shall conform te the applicable requirements of Subsection 800.2.3, Water of Item
900, Structural Concrete.

iv. Curing Materials

The curing compound shall be a wax-base product to provide a bond-breaking membrane
between the lean concrete base and overlying concrete which cenforms to the
requirements of ASTM €308, Standard Specification for Liquid Membrane-Formi ng
Compounds for Curing Concrete.

v. Storage of Cement and Aggregates

Cement and aggregates shall be stored in accordance to the applicable requirements of
Subsection 300.2.6, Storage of Cement and Aggregates of item 900, Structural Concrete.

vi. Proportioning, Consistency and Strength of Concrete

The Contractor shall prepare the design mix based on the absclute volume method or as
outlined in the American Concrete nstitute (ACl) Standard 211.1, Recommended Practice for
Selecting Proportions for Normal and Heavyweight Concrete.

For lean concrete to be placed prior to placing of reinforcing steel bar or any
prefabricated structure shall have a minimum compressive strength of 80% of the required
strength of 13.8 MPa at 7 days.

Slump shall be 25 mm to 75 mm and determined using AASHTQO T 119, Standard Method
of Test for Slump of Hydraulic Cement Concrete.



C. Construction Requirements
i. Quality Control of Concrete

The Contractor shall be responsible for the quality control of all materiais during the ha ndling,
blending, and mixing and placement operations.

The Contractor shall furnish the Engineer a Quality Control Plan detailing his production
control procedures and the type and frequency of sampling and testing to ensure that the
concrete produced complies with the Specifications.

The Contractor shall be responsible for determining the gradation of fine and coarse
aggregates and for testing the concrete mixture for slump, air content, water-cement ratio
and temperature. He shall conduct his operations so as to produce a mix conforming to the
approved mix design.

The Contractor shall maintain adequate records of all Inspections and tests. The records
shalt indicate the nature and number of observations made, the number and type of
deficiencies found, the quantities approved and rejected, and nature of any corrective
action taken.

The Engineer may take independent assurance samples at random location for acceptance
purposes as he deems necessary.,

ii. Site Preparation

For structures requiring subgrade preparation, it shall be as follows:

1. Subgrade shall conform to the specified lines and grades, elevation as indicated on the
Plans and compacted 1o the required density. Any low areas shall be identified and filled
with additional base and that any high areas shall be trimmed as specified. Additional
thickness shzll be pald for as part of the lower layer and shail not be included in
ralculating base thickness.

2. Subgrade shall be free of loose or extraneous materials.

3. Subgrade shall be uniformly moist but free of standing or flowing water.

iii. Handling and Placing of Concrete: General

Handling and Placing of Concrete shall conform to the applicable requirements of
Subsection 900.3.10, Handiing and Placing of Concrete: General of ltem 900, Structural
Concrete.

a, Placing of Concrete by Pneumatic Means

Placing of concrete by pneumatic means shall conform to the applicable requirements of

Subsection 900.3.10.1, Placing Concrete by Pneumatic Means of Item 900, Structural
Concrete.



b. Placing of Concrete by Pumping

Placing of concrete by pumping shall conform to the applicable requirements of
Subsection 800.3.10.2, Placing of Concrete by Pumping of Item 800, Structural Concrete,

iv, Finishing

Finishing shall conform to the applicable requirements of Subsection 900.3.12, Concrete
Surface Finishing: General of item 900, Structural Concrete.

v. Curing

Curing of lean concrete shall be in accordance to Subsection 900.3.13, Curing Concrete of
ftem 900, Structural Concrete.

vi. Sampling, Testing and Acceptance

Sampling and testing shall conform to the applicable requirements of Subsection 900.3.4,
Sampling and Testing of Structural Concrete of Item 900, Structural Concrete,

Acceptance of concrete shall conform to the applicable requirements of Subsection
800.3.14, Acceptance of Concrete of ltem 900, Structural Concrete.

B. Method of Measurement

The quantity of lean concrete to be paid for shall be the final quantity measured in cubic
meter, placed and accepted in the completed structure as showr on the approved Plans
and accepted to the satisfaction of the Engineer.

E. Basis of Payment

The accepted quantities, measured as prescribed in Section 201.4, Method of
Measurement shall be for at the Contract Unit Price for each of the Pay Item listed below
that is included in the Bill of Quantities.

Payment shall constitute full cempensation far furnishing and placing of concrete
including labor, matertals, equipment, tools and incidentals necessary ta complete the work

prescribed in the Item.

Payment shalt be made under:

Unit of Measurement

Pay ltem Description
Number

J Lean Concrete ‘Cubic Meter




XL REINFORCING STEEL

A. Deseription

This tem shall cansist of furnishing, cutting, bending,
reinforcement with or without epoiy coating of the
accordance with this Specification and in conformit

Blans.

B. Material Requirements

Reinforcing steet shall conform to the requirements of the following Specifications:

Reinforcing Steel Bars Requirements

ype of
Reinforcing
Steel

]
Specification

Deformed
Billet Stee!
Bars

for Concrete
Reinforcement

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

STM AG15M, Standard Specification for Deformed and Plain
arbon-Steel Bars for Concrete Reinforcement

PNS 49, Philippine National Stan dard, Steel Bars for Concrete
Reinforcement - Specification

Deformed

teel Wire for
Concreta

Reinforcement (Carbon-Stea! Wire and Welded Wire Reinforcement, Plain and

AASHTO M 336M, Standard Specification for Steel Wire and
WeldedWire, Plain and Deformed, for
Reinforcement (ASTM A1064M, Standard Specification for

Deformed, for Concrete)

Welded Steel
Wire Fabric
far Concrete

ASTM A1064M Steel Wire and Welded Wire
Plain and Deformed, for Concrete

Cold-Drawn
Steel Wire for
Concrete

Reinforcement L

Reinforcement [ASTM Al064M, Standard Specification for Carbon-Steef Wire

AASHTO M 336M, Standard Specification for Steel Wire and
WeldedWire, Plain  and Deformed, for
Reinforcement

and Welded Wire Reinforcement, Plain and Deformed, for
Concrete)

Fabricated
Steel Bar or
Rod Mats for
Concrete
Reinforcement

AASHTO M 54M, Standard Specification for Welded Deformed
Steel Bar Mats for Concrete Reinforcement (ASTM AlB4m,
fStandard Specification for Welded Deformed Steel Bar Mats
for Concrete Reinforcement)

Welded
Deformed
Stesl Wire

AASHTO M 336M, Standard Specification for Steel Wire and
Welded Wire, Plain and Defarmed, for Concrete
Reinforcement (ASTM 1064M, Standard Specification for

fabricating, welding, and placing of steel
type, size, shape and grade required in
¥ with the requirements shown on the



'Type of
Reinforcing Specification

Stael
Fabric of Carbon-Steel Wire and Welded Wire Reinforcement, Plain
Concrate and Deformed, for Concrete)

Reinforcement
Plastic Coated AASHTC M 254M, Standard Specification Tor Corrosion-
Dowel Bars  |Resistant Coated Dowel Bars Type A

Jrow Alloy StaefASTM A706M, Standard Specification for Deformed and Plain
Deformed Bars|Low-Alloy Stee Bars for Concrete Reinforcement

for Concrete
Reinforcement

Deformed Rail ASTM A996M, Standard Specification for Rail-Steel and Axfe-
— Steel and Steel Deformed Bars for Concrete Reinforcement

Plain Bars for
Concrete
Reinforcement

If reinforcing bars are to be welded, these ASTM specifications shall be su pplemented by
requirements assuring satisfactory welda bility.

Dowel and tie bars shall conform to the requirements of AASHTO M 31 (ASTM AG15)/PNS
43 except that rail steel shall not be used for tie bars that are to be bent and restraightened
during construction. Tie bars shall be deformed bars. Dowel bars shalf be piain round bars,
They shall be free from burring or other deformation restricting slippage in the concrete,
Before defivery to the site of the work, aminimum of 1/2 the length of each dowel bar shall
be painted with one coat of approved lead or tar paint.

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

Plastic coated dowel bar conforming to AASHTO M 2540 may be used.
i. 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.



fi. Prestressing Reinforcing Steel

Prestressing reinforcing steel shall conform to the requirements of the following
Specifications:

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

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

Strand for Prestressed Conerete

High-tensile~strength alloy bars shall be cold stretched to a minimum of
835.7 MPa. The resultant physical properties shall be as follows:

Resultant Physical Properties of High Tensile Strength Alloy Bars
hor. = .
Physical Property equirement
Minimum ultimate tensile strength 1,000 MPa faHowed by
stress relieving
Minimum vield strength, measured bythe 0.7%  895,7 MPa
extension under load method

Minimum modulus of elasticity 25,000,000

Minimum elongation in 20 bar diameters after 4%

rupture

Diameters folerance 0.254 mm to 0.762 mm

If shown on the Plans, Type 270 k strand shali be used, conforming to AASHTO M 203M.

Where strands are to be used for post-tensioning, the same shall be cold- drawn and
either stress-relieved in the case of uncoated strands, or hot-dip galvanized in the case of
galvanized strands.

High strength alloy steel bar for post-tensioning shall be proofstressed to 90% of the
granted tensile strength. After proofstressing, the bars shall conform to the following
minimum properties:

Minimum Requirements for High Strength Alloy Steel Bar for Post-Tensioning

Property Requirement
Tensile Strength, fs' 1000 MPa
Yield Strength {0.2 offset) 0.90 fs*
%ngatiém at Rupture in 20 diameter 4%
Reductian of Area gt Rupture 5%




jiil. Epoxy Coated Reinforcing Steel Bars

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

Epoxy coated reinforcing steel bars shall conform to ASTM A775M, Standard Specification
for Epoxy-Coated Steel Reinforcing Steel Bars for steel bars coated in straight condition
and then bent, and ASTM A934M, Standard Specification for Epoxy-Coated Prefabricated
Steel Bars for steel 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 ailowed to be applied with epoxy coating.

Kinds of Reinforcing Steel Bars are allowed to be applied with epoxy coating
Reinforcing Steel Standard Designation

Deformed and Plain Carbon-Stee! Bars  JASTM AG15/AASHTO M 21
for Concrete Reinfarcement
Low-Alloy Steel Deformed and Plain JASTM A706
Bars for Concrete Reinforcement
Rail-Steel and Axle-Steel Deformed |ASTM AS96/AASHTO M 322
Bars for Concrete Reinforcements

a. Surface Preparation

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

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

b. Coating Application

If pretreatment is used in the preparation of the surface, the powder coating shall
be applied 10 the cleaned and pretreated steel reinforcing bar surface as soon as
possibie after surface treatments have been completed, and before visible
oxidation of the surface occurs as discernible to a person with normal



or corrected vision. in no case shall application of the coating be delayed more than
3 hours after cleaning,

The fusion-bonded epoxy powder coating shall be applied in accordance with the
written recommendations of the manufacturer of the powder coating for initial
surface temperature range and post application curing requirements. During
continuous operations, the temperature of the surface immediately prior to coating
shall be measured using infrared guns or temperature indicating 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. in some plants, the curing is often
followed by an air or water quench that quickly reduces the bar temperature to
facilitate handling.

d. Requirements for Epoxy-Coated Reinforcing Steel Bars
1. Coating Thickness

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

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

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

2. Coating Continuity

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

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

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



3. Coating Flexibility

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

3.2. No cracking or disbonding of the coating shall be visible to the unaided eve 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.

3.3. Fracture or partial failure of the reinforcing steel bar, or cracking or
disbonding caused by imperfections in the bar surface visible after performing the
bend test shall not be considered a flexibility failure of the coating, but shall require
testing two {2} additional specimens, These two

{2) specimens shall then meet the requirements of (b).

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

B. Construction Requirements
i, 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 lists and diagrams. Any expense incident to the revisions of materials
furnished in accordance with such lists and diagrams to make them comply with the Plans
shall be borne by the Contractor.

ii. Protection of Material
a. Steel Reinforcement

Steeireinforcement shall be stored above the surface of the ground upon platforms, skids,
or other supports and shall be protected as far as practicable from mechanical injury and
surface deterioration caused by exposure to conditions producing rust, When placed in
the work, reinforcement shall be free from dirt, detrimental rust, loose scale, paint, grease,
oil, or other foreign materials. Reinforcement shall be free from injurious defects such as
cracks and laminations. Rust, surface seams, surface 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 specimen meets the physical requirements for the size
and grade of steel specified.



h. Epoxy-Coated Reinforcing Steel Bars

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

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

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

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

5. All systems for handting the epoxy coated bars shali have padded contact areas to
eliminate damage.

6. Alf bundling bands shall be padded or suitable banding shall be used to prevent damage
to the coating. All bundles of coated reinforcing steel bars shall ke 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.

ill. Bending
All reinforcing bars requiring bending shall be cold-bent to the shapes shown on the Plans.
Bars shall be bent around a circular pin having the following diameters (D) in relation to

the nominal diameter of the bar (d} as shown in Table.

Pin Diameter for Bending Bars

Nominal Diameter (d), mm Pin diameter {D)
10to 20 6d

25to 28 2d

32 and greater 10d

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



iv. Placing and Fastening

Al steel reinforcament shali be accurately placed in the position shown on the Plans and
firmly heid 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, blocks, ties, hangers, or
other approved supports, so that it does not vary from the position indicated on the Plans
by more than 6 mm. Blocks for holding reinforcement from contact with the forms shall be
precast mortar blocks of approved shapes and dimensions. Layers of bars shalt be
separated by precast mortar blocks or by other equally suitable devices. The use of
pebbles, pieces of broken stone or brick, metal pipe and wooden biocks shall not ke
permitted. Unless otherwise shown on the Plans or as required by the Engineer, the
minimum distance between bars shall be 40 mm. Reinforcement [n any member shall be
placed and then inspected and approved by the Engineer before the placing of concrete
begins. Concrete reinforcement placed in violation of this provision shall be rejected and
removal shall be required unless otherwise structural integrity of the structure was proved
adequate by the Contractor in writing and approved by the Engineer. If fabric reinforcement
is shipped inrolls, it shall be straightened before being placed. Bundled bars shall be tied
together at not mere than 1.80 m intervals.

v. Splicing

Al reinforcement shall be furnished in the full lengths indicated on the Plans. Splicing of
bars, except where shown on the Plans, wiil 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.

Bars Minimum Lap Distance

Splice Type  |Grade 280 Grade 420 But not less than
(40) (60}

Tension 24 bar dia. 36 bar dia. 300 mm

Compression [20 bar dia. 24 bar dia. 300 mm

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

Splicing shall conform to the following requirements uniess otherwise shown on the
Plans.

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



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

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

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

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

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

2. individual bar splices within a bundle shall not overlap.

3. Entire bundies shall not be lap spliced.

vi. Lapping of Bar Mat

Sheets of mesh or bar mat reinforcement shall overtap 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.

vii. Welding

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

For steel hars conforming to ASTM A706M, Standard Specification for Deformed and Plain
{ow-Alloy Steel Bars for Concrete Reinforcement the bars can be weided without
preheating. Steel bars conforming to ASTM AB15M, 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 shall be repaired
using patch materials conforming to ASTM A47M, Standard Specification for Ferritic
Malieable Iron Castings.

D. Method of Measurement

The quantity of reinforcing steel to be paid for will be the final quantity placed and
accepted in the completed structure as shown on the Plans.



E. Basis of Payment

The accepted quantity, measured as prescribed in Section 902.4, Method of
Meastrement 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 ail
labor, equipment, tools and incidentals necessary to complete the work prescribed in this
item.

Payment shall be made under:

Pay ltem Description Unit of

Number Measurement
Reinforcing Steel {Deformed) Grade 40 |[<i|0gram
Reinforcing Steel (Deformed) Grade 60 IKiiogram
Reinforcing Steel {Plain/Round) [Kilogram

Epoxy-Coated Reinforcing Steel (Deformed)  [Kilogram
Grade 40

Epoxy-Coated Reinforcing Steel {Deformed) [Kilogram
Grade 60

Enoxy-Coated Reinforcing Steel {(Plain/Round}iKiiogram




Xil. FORMWORKS AND FALSEWORKS

A. Description

This Item covers the furnishing, fabrication, installation, erection, and removal of forms and
falseworks for ¢cast-in-place concrete.

B. Material Requirements

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

For metal forms, it is important that the metal used as sheating should be free from rust
and nonreactive to concrete or concrete containing calcium oxide. Plywood or fined 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 required above all extended footings.

C. Construction Requirements
i. General

Forms shall be furnished, fabricated, installed, erected, and removed as specified herein
and shall be of a type, size, shape, quality and strength to produce hardened concrete
having the shape, [ines and dimensions indicated on the drawings. The forms shali 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 hotes 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 plyweood is used for
sheating with a minimum thickness of 18 mm to 25 mm though the thickness of the
plywood to be used will depend on the pressure that the wet concrete will put on the
formwork. The design of formwork will specify the thickness of the plywood that will be
incorporated in the project. All tie bars with bolts used in fastening forms should be
countersunk to a depth similar to the required concrete covering and patched with cement
mortar. The



use of approved internal steel tles or steel or plastic spacers shall be permitted. The
fabricated spacer biocks shall have an embedded No. 16 G.1. Tie Wire with sufficient length
to be attached to the reinforcing steei bars to hold the spacers in place after closure of forms
and during pouring. Structural steel tubes used as support for forms shall have a minimum
wall thickness of 4 mm.

The design and construction of the formworks and faiseworks shalt be the responsibility
of the Contractor and for approval of the Engineer. The Contractor shali employ
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.

ji. Fabrication and Erection

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

Forms to be reused shall be thoroughly cleaned and repaired. Split, frayed, delaminated,
or otherwise damaged forms shall not be used. All form panels shall be placed in a neat,
symmetrical pattern with level and continuous horizontal joints. The Contractor shall place
special attention on mating forms to previously placed walls so as to minimize steps or
rough transitions. Form panels shall be of the Jargest practical size to minimize joints and
to improve rigidity which is to be designed by the formworks engineer of the Contractor.
For engineered wood, available panels sizes of 1.20mx 2.70 m and 3.00m x

2.40 m tan 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.

Wheraver the top of a wall will be exposed to weathering, the forms on at least one side shall
not extend above the top of the wal and shall be brought to true line and grade. At other
locations, forms for cancrete which is to be finished to a specified elevation, slope, or
contour, shall be brought to a true line and grade, or a wooden guide strip shall be
provided at the properlocation 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 apenings shall be provided at the bottom of column and wall
forms and at other points in order to facilitate cleaning and



inspection prior to concrete placement. Unless otherwise shown on the drawings, all
salient corners and edges of beams, columns, walls, slabs, and curbs shall be provided
with a 25 mmi x 25 mim chamfer formed by a wood or metal chamfer strip.

Forms for exposed surfaces and all steel forms shall be coated with non- staining form
release agent which shall be applied just prior to placement of steel reinforcement, After
coating with industrial iubricants 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 Jubricant immediately before concrete
placement, except in freezing weather form release coating shall be used. Should
misalignment of forms or screeds, excessive deflection of forms, or displacement of
reinforcement occur during concrete placement, immediate corrective measure shall he
taken to ensure acceptable lines and surface to required dimensions and cross sections. If
any forms bulge or show excessive deflection, in the opinion of the Engineer, the concrete
shalt be removed and the forms shall be rebuilt and strengthened.

a. Foundations for Formwork

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

iil, Safety

Forms must be strong and sound (made of good quality and durable materials) in order to
carry the full load and side pressure from freshly ptaced concrete, To ensure that forms
are safe, corractly designed and strong enough for the expected load, Occupational Safety
and Health Administration {OSHA) regufations under Section 1926.703 Safety and Health
Regulations for Construction, American Concrete Institute 347 (ACI 347} — Guide to
Formwork recommendations under Section 3.1 Safety Precauticns in Construction and
Section 3.2 Construction Practices and Workmanship, and local code reguirements for
formwork should be followed.

iv. Delivery, Storage, Maintenance and Handling

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



v, Removal of Forms

Forms, faiseworks and centering shall not be removed or disturbed until the concrete has
attained sufficient strength to safely support all dead and live loads, or until the concrete
has attained the minimum percentage of specified design strength listed inthe Table balow.
Shoring beneath beams or slabs shall be left in place and reinforced as necessaty to carry
any construction equipment or materials placed thereon.

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

Description of Structural Period of time Minimum % of Design
Member {days) Strength

Walis, column and vertical sides |Lto 2 70%

of beams

Ream soffits (steef formwork 7 80%

props/shoring left under)

Soffits of slabs (steel formwork |7 70%

props/shoring left under)

Removal of steel formwaork 7 /0%

props/shoring to slabs: Soffits of
siabs, for slabs spanning up to 4.5
m

Rermoval of steel formwork 14 70%
props/shoring to slabs: Soffits of
slabs, for slabs spanning over 4.5
m

Remaoval of steel formwork 14 80%
propsfshoring to beams and
arches:

Centering under girders, beam
frames and arches spanning up
to 6.0 m

Removal of steel formwork 21 B0%
props/shoring to beams and
arches:

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

Order and method ef removing formwork:

1. 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.

2. Shuttering forming soffit of slabs shall be removed next,



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

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

a. Removal of Forms for Special Structures

In continuous structures, support should not be released in any span until the first and
second adjoining spans on each side have reached the specified strength. For prestressed
concrete construction, pre-tensioning and post- tensioning of strands, cables or rods can
be done with or without side farms of the member in place. Bottam forms and supporting
shores or falsework should remain in place until the member is capable of suppeorting its
dead load and anticipated construction loads, as welt 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 vartical and horizontal movements of the cast member during the
prestressing operation. In all cases, the deflections of members due to pre-stressing force
and the elastic deformation of forms or falsework shouid be considerad in the design and
remova! of the forms. For reasons of safety, when using post-tensioned, cast-in-place
elevated slabs, the Contractor should be careful to ensure that supporting shores do not fall
out due tolifting of the slab during tensioning. For large structures where the dead load of
the mernber remains on the formwork during pre-stressing, displacement of the dead load
toward end supports should be considered in the design of the forms and shoring,
including sills or other foundation support.

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

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

Water Salinity (ppm dissolved salts) Days to Elapse prior to Salt Water
{parts per million or mg/L of Contact (days)

dissolved salts)

0 to 10,000 Normal Curing

10,000 to 20,000 15

20,000 to 30,000 25

Over 30,000 30

vi. Quality Control and Inspection

Materials and components used for formworks shall be examined for damage or excessive
deterioration before use. Reuse of forms shall be allowed only if



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 shal! be permitted only when specifically
approved by the Engineer.

The Engineer shail inspect the completed formwork, before carrying out any work,
including fixing of reinfor¢ing support.

C. Method of Measurement

Forms installed for the cast-in-place concrete in accordance to shop drawings and design
calculations shall be measured in square meters or when the contract stipulates that the
payment for formworks and falseworks will be on lump sum basis, the Pay item will
include all materials and components used for furnishing, fabrication, installation,
erection and removal of forms. The quantity to be paid for shall be the square meters of
formmwork used and accepted by the Engineer or the lump sum bid price in the Contract.

D. Basis of Payment

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

Payment shall be made under:

Pay [tem Number Description Uhit of Measurement

Formworks and Falseworks Lump Sum

Formwaorks and Falseworls Sguare Meter




Xiil. HARDWARE
A, Description

This item shall of furnishing and instalfing all building hardware required to: (1) ensure rigidity
an joint/ connections of different parts of the structure; and (2} equip in a satisfactory
operating condition parts of the structure such as doors, windows, cabinets, lockers, drawers
and other similar operating parts in accordance with the Plans and this Specification.

B. Material Requirements
a. Rough Hardware

All rough hardware such as nails, screws, lags screws, bolt, nuts, washer, plates, metal
tasteners, framing anchors, anchor bolts and other related fasteners reguired for carpentry
work shall be first-class quality and locally available.

Rough hardware shall be of standard manufacture and shall be approved by a recognized
agency for the intended applications. Unless otherwise indicated, hardware items shall be
steel, and hot-dipped galvanized after fabrication.

b. Finishing Hardware

All finishing hardware consisting of locksets, latches, bolts and other devices, door closer,
knobs, handles, hinges, tadder, grab bar and other similar hardware shall be first-class quality
available locally and conforming with the following Specifications:

1. Door Locksets

Doar Locks appropriate for particular functions shall be durahle construction,
preferably the product of single reputable manufacturer for consistent guality and
master keying.

Cylindrical lockset for swing wood door shall of sturdy construction and knob design,
The cylindrical case shall be made of steel, zinc coated and dichromate dip. The knob,
latch, strike and pin tumbler assembly shall be case brass or bronze. The spring and
spindle shall be steel, zinc coated. The pins and the key shall be nickel-sitver, The latch,
with a minimum throw of 16 mm, shall be retracted by knob from either side except
when the outside knob is locked by key in the outside knob or by the turn/ push
button on the inside knob.

Mortise lock for swing doar shall have cast branze latch bolt with steel
compression spring, cast bronze deadbolt with hardened steel inserts, wrought
bronze or brass knabs heavy gauge and cold-formed steetl operation levers, The
pin tumbler cylindrical assembly shall be cast bronze or brass and fitted with five
(5) spring pressed nickel silver pins. Mortise lock used in conjunction with fire exit
bolts shall have armored fronts.

Unit of monolock for swing door shall be factory assembled in one piece, with

knabs and escutcheons attached, ready for installation. All parts of unit fock
shall  be non-ferrous metal. Frame shall be one-piece cast bronze or extruded
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brass, and the front shall be flat for door 35 mm thick and beveled for door 45 mm
thick, and latch bolt shall be pivated swing type with minitmum 26 mm throw.
Cylinder shall be extruded brass with five (5) spring-pressed pins and keys shall
be nicke! silver.

Deadlock for sliding door shall be mortise or surface mounted type to suit a
particular application,

Mortise type deadlock shall have cast bronze case, front, latch bolts, strike and
cylinder. Operation of deadbolt shall be by drop handies from either side. When
locked by key from outside, or by thumb knab from inside, drop handle will not
operate the deadholt.

Surface type deadlock shall have cast bronze case, strike and cylinder.
Interfocking vertical bolt shall be hardened steel operated by key from outside
and thumb turn from inside. Strike shall be angle type.

Deadlock for swinging door shall be tubular design with a mechanism made of
heavy-gauge cold-rolied steel, zine coated and dischromated. Deadbolt, strike and
pintumbler cylinder shall be bronze. Deadbolt, with atl2ast 25 mm throw, shall be
operated by key from outside and by thumb from inside.

Lack for the door of emergency /fire exit {panic hardware) shall be cast bronze or
brass and heavy duty, locking device coupled with a horizontal crossbar. Latch
shall be operated by key from outside and by crossbar from inside., Locking
device shall be surface or mortise type suitable for a particular application.
Inactive leaf of double doors or emergency/fire exit shall be fitted with vertical
rod actuated by crossbars, such vertical rod providing two (2) point locking,
bottom and overhead.

Lock for drawers and cabinets shall be bronze ar brass with fatch operated by key
through a pin-tumbler cylinder 22 mm in diameter. Backpliate of the fock shall be
provided with four (4} screw holes for mounting.

Hasp lock, when required as indicated on the Plans shall be hinge hasp with an
integral padlock. The hinge hasp shall be zinc coated wrought steel, 47.5 mm in
width and 100 mm in length when closed. The integral padlock shall be pin
tumbler type with solid or laminated zinc-coated wrought steel case with
hardened steel shackle securely attached to the draw bolt.

ii. Door Closer
1. Alt door closer shall be made of materials as specified in

the Plans provided with a key valve or cap valve for making
the necessary adjustment.

2. The following table shall serve as a guide in
determining door closer sizes:
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Door Maximum Width (m) Size of Closer
0.76 Size 2
.90 Size 3
1.07 Size 4
1.20 Size 5
1.37 _ Size 6

Use large size where unusual conditions exist.

ifi. Hinge
Hinge unless otherwise indicated on the Plans shall be brass coated wrought iron
steel for interior doors and wrought bronze for exterior doors with non- rising
loose steel pins with button tips and mounting screws of the same materials,

iv. Sliding Door Hardware
Sliding door hardware shall be a four-wheel ball bearing trolley on an overhead
track. The track is of rolled steel formed steel or extruded aluminum. Bearing is of
piain steel balls or steel rollers. Wheels to be steel, brass, rubber or plastic as the
case may be.

v. Miscellaneous Hardware

1. Flush Bolt

Flush/extension flush type bolt shall be made of stainless steel with a
proper length suitable to the door specified.

2. Barrel Bolt

Barrel botts shall be of wrought steel hrass coated with an attachment of
at least four (4) screws.

3. Door Pull and Push Plate

Door pull and push piate shall be made of stainless stee! with concealed
attachments.

4, Hook. Bumper and Silencer

Hook, bumper and silencer shall be made of extruded brass or bronze,
dull chrome finish with at least two (2} screw attachments.

5. Furniture and Cabinets Hardware

Furniture and cabinet hardware like a piano hinge, invisible
hinge, floor pivot hinge, cabinet door catches, shall be made from
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extruded brass or bronze with dull chrome finish, of sizes and type suited
for use,

C. Construction Requirements
a. Submittals:

The Contractor shall submit all necessary information to the Engineer prior to placing of
order,

Manufacturer's data such as catalog for every hardware item to be furnished, showing
all finishes, sizes, catalog numbers and pictures, with all abbreviations fully explained
shall be submitted as general information and reference.

Hardware templates for fabricated doors and windows shalt be furnished to each fabricator
to confirm that adequate provision wili be done for proper installation of the hardware.

Operation and maintenance data shall be provided and submitted to the Engineer
showing all the hardware component part lists and maintenance instructions for each
type supplied including the necessary wrenches of tools required.

b. Packaging and Marking
Each article shall be individually packaged in the manufacturer’'s commercial
carton/container properly marked or labeled so as to be readily identified and delivered

to the project site in the original manufacturer’s container/package.

All hardware shall be provided with fasteners necessary for the installation packed in
the same container with the bardware.

¢. Delivery, Storage and Protection
It shall be delivered in original, unbroken packages, containers or bundles bea ring the
name of the manufacturer. Hardware shall be properly stored in a dry and secured place.
it shall be protected from damage at ali times prior to and after installation.,

d. installation of Hardware

1. All hardware shall be installed in a neat workmanship manner following the
manufacturer’s instruction manual to fit details as indicated on the Plans.

2. Except as indicated or specified otherwise, fasteners furnished with the
bardware shall be used to fasten hardware in place.

3. After installation works are completed, the hardware shall be protected from
paints, stains, blemishes, and other damage until the work are properly turned
over and accepted.

4. All hardware shall be praperly checked and adjusted in the presence of the

Engineer and all hinges, locks, catches, bolts, pulls, closers and other
miscellaneous items shall operate properly,
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5. After hardware are properly checked and adjusted keys shall be properly
identified with key tags and turned over to the Engineer,

e. Keying

Locks shall be keyed in sets and subsets. Where locks are required by the owner
to be keyed alika in one system furnish a total of four (4) keys for each set.

D. Method of Measurement

All hardware actually installed shall be measured and determined by the number of
pieces or units ready for service as provided in the Bill of Quantities accepted to the
satisfaction of the Engineer.

E. Basis of Payment

The items measured and determined as provided in Subsection 1004.4, Method of
Measurement shall be paid for at the unit bid priee, which payment constitutes full

compensation of materials, labor, and incidentals necessary to complete this item.

Payment shall be made under:

Pay ltem Number | Description | Unit of Measurement
Rough Hardware Lump Sum
Finishing Hardware Lump Sum
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X,

PRE-PAINTED METAL SHEET
A. Description

This ltem shalt cansist of furnishing all pre-painted metal sheet materials, tools and
equipment, plant including labor required in undertaking the proper installation complete in
accordance with the Plans and this Specification.

B. Material Requlrements

All prepainted metal sheet and roofing accessories shall be oven baked painted true to
profiles indicated on the Plans as per approval of the Engineer.

C. Prepainted Roofing Sheets

Prepainted roofing sheets shall be fabricated from cold rolled galvanized iron sheets specially
tempered steel for extra strength and durability. it shall conform to the material reguirements
defined in PNS &7 Hot-dip Metallic Coated S$teel Sheets for Roofing Specification. Profile
section in identifying the architectural meoulded rib to be used is as follows: Regular
corrugated, Quadrib, Tri-wave, Rib-wide, Twin-rib, and others. Desired color shall be subject
to the approval of the Engineer.

Gutters, Vatleys, Flashings Hip and Ridge rofl shall be fabricated from gauge 24 (0.60 mm thick)
cold-rolled plain galvanized iron sheets specially tempered steel, Profile section shall be as
indicated on the Plans. Fastening hardware shall be of galvanized iron straps, rivets or §-bolts.
G.l. straps are of 0.50 mm thick x 16 mm wide x 267 mm jong {gauge 26 x 5/8” x 10-1/2") and
standard rivets.

Base metal thickness shall correspond to the following gauge designation available locally as
follows:

a. Coating thickness

Protective Coatings ' Thickness (Coating Mass)
Zinc 14 microns (100 g/m?)
$5% Aluminum Zinc 14 microns (50 g/m?)

_Zing-5% Aluminum 14 microns {95 g/m°)

Paint coatings -

Top coat 15.20 microns
! Bottom coat I 6.8 microns

b. Overall thickness with protective coats

Nominal thickness (mm) Thickness Range
0.20 0.16 - 0.25
0.30 0.26 - 0.3%
0.40 0.36 - 0.449
l 0.50 i 0.45 - 0.54
Nominal thickness (mm) | Thickness Range
0.60 0.55 - 0.64
0.70 0.65~-90.74
| 0.80 i 0.75 - 0.86

Rota: Noaund teahness rofers to the Totaf Coated Thickness { TUT} and defined s the sum of
ther Base Mora? TRckness (EMNT; and coating thkness as per PNS 67,
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D. Construction Requirements

Befare any installation wark is commenced, the top face of the purling should be checked for
proper alignment. Correct the alignment as necessary in order to have the top faces of the
purlins on an even plane.

E. Handling/Lifting/Positioning of Sheets

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

F. Installation Procedure

The laying of the roofing panels should begin on the end of the building away from the
pravailing wind so that the side-lap seams face away from the prevailing wind-driven rain thus
providing additicnal security against water penetration. Start rocofing instaliation by placing the
first sheet in position with the downturned edge in fine with other building elements and
fastened to supports as recommended. Fasteners should have corrosion resistance at ieast
equivalent to the expected life of the base material. Place the downturned edge of the next
sheet over the edge of the first sheet, to provide side lap and hold the side lap firmly in place.
Continue the same procedure for subseguent sheats unitit the whole roofing area is covered
and/er {Adopt installation procedure provided in the instruction manual for each type of
architectural moided rib profile section}. Pre-painted metal sheet should not corne in direct
contact with wet concrete. Concrete’s high alkalinity attacks the aluminum, causing the coating
to peel. It shall also not bhe placed in contact with copper, lead, or the water run-off.
Efectrochemical reaction between these elements and the aluminum-zing alloy coating will
lead to premature corrosion of the coating. For walling applications follow the procedure for
roofing and allow a2 minimum end lap of 100 mm for vertical walling. For panel iapping,
requirements depend on the product installation guide of a specific type of pre-painted metal
sheet as per approval of the Enginger, Provide sealant, butyl tape or caulking along the lap edge
to prevent any leaking. Specifications of the sealant and butyl tape shall be as per
manufacturer's recommendation per Engineers approval.

G. Gdtters, Valleys, Flashing Ridge and Hip Rolls

Gutters, valleys, flashing ridge and hip rolls shall be fastened where indicated on the Mans by
seif-tapping screws or galvanized iron straps and rivets, Always begin flashing installation from
bottom and work up, so that flashings are lapped on top of the lower flashings. This will
prevent maoisture from leaking under the flashings and into the structure.

H. End Laps
In case handling or transport consideration requires to use twe (2) er more end tapped sheets

to provide full length coverage for the roof run, each line of sheets shall be from bottom to
top or from eave line to apex of roof framing. Minimum end lap of 150 mm shalt be provided.
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I, Anchorage/Fastening

Pre-painted stee! roofing sheets shall be fastened to the wood purlins with standard length
G.\1. straps, rivets or J-bolts. For steel frame up to 4.5 mm thick, self-drilling screw No. 12 by 35
mm long hexagonal head with neoprene washer shall be used. For steel support up to 5 mm
thick or more, thread cutting screw No. 12 by 40 mm long hexagonal head with neoprene
washer shall be used. Self-drilling screw No. 20 by 16 mm long hexagonal head with neoprene
washer shall be used for side lap fastener. For valley fastened to lumber and for walling, self-
drilling wood screw No. 12 by 25 mm long hexagonal head with necprene washer shall be used.
Self-drilling screws hexagonal head with neoprene washer shall be used for valleys fastened to
steel supportis. Drill size shall be 5 mm diameter.

L Cutting of Sheets

In cutting pre-painted steel roofing sheets and accessories, place the exposed color side down.

Cutting shall be carried out on the ground and not over the top of ather painted roofing
product. Power cutting or drilling to be done or carried out on pre-painted products already
installed or laid in position, the area around holes or cuts shall be masked to shield the paint
from hot fillings.

K. Storage and Protection

Pre-painted steel roefing, walling products and accessories should be delivered to the jobsite
in strapped bundles. Sheets and/or bundles shall be neatly stacked in the ground dry and if
left in the open It shall be protected by covering the stack materials with loose tarpaulin.
Bundles should be stored above ground at a stight angle, to prevent water or
condensation build up between adjacent sheets. Removing installation debris and metal
fines due to driiling and cutting from the sheet surface and avoiding exposure of insulation to
the weather shall be practice at all times.

L. Method of Measurement

The work done under this item shall be measured by actual area covered ar installed with pre-
painted steel roofing and/or walling in square meters and accepted by the Engineer.

M. Basis of Payment

The area of pre-painted stee) roofing and/or walling in square meters as provided in Section
1014.4, Method of Measurement shali be paid for at the unit bid or Contract Unit Price which
payment shall constitute fuil compensation including labor, materials, tools and incidental

necessary to compliete this ltem,

Payment shall be made under:

Pay ltem Description Unit of Measurement
Pre-painted Metal Sheets, above 0.427 Square meter
mim, Rib Type, Long Span
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Xv.

NON-STRUCTURAL METAL FRAMING
A. Description

This 1tem shall consist of furnishing and instatling non-load metal partitions such as
metal studs wall systems, ceiling or soffit suspended or furred framing, wall furring,
fasteners, and accessories for the screw/rivet attachment of gypsum board or fiber
cement, piaster bases or other huilding boards as shown on the Plans and in accordance
with this Specification.

B. Material Regquirements

Members shall conform to the requirements of ASTM €645, Standard Specification for
Non-structural Stee! Framing Members.

Members shall be manufactured from steel meeting the requirements of ASTM
A1003M, Standard Specification for Steel Sheet, Carbon, Metallic and Nonmetallic-
Coated for Cold Formed Framing Members.

Members shall have a protective coating conforming to ASTM A653M, Standard
Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron Alloy Coated
{Galvannealed) by the Hot-Dip Process - G 4C minimum or shall have a protective
coating with an eguivalent corrosion resistance.

Members shall be manufactured from steel having a minimum thickness, individual
measurement of 0.455 mm before application of protective coating.

Main beams and cross furring of grid suspension systems shall be limited to a deflecticn
of L/240.

Members, except main beams of grid suspension systems, shall be sufficiently rigid to
permit penetration of the screw. Minimum width of face to which board is screw-attached
shall be not [ess than 32 mm.

Rigid furring channels shall have a minimum depth of 22 mm. Minimum width of furring
attachment flanges shall be 12.70 mm.

Grid suspension systems include main heams and cross furring members which shali be
mechanically interfock to form a modular supporting network. Length tolerance for grid
suspension members shall be 1.59 mm.

Runners shall be formed in a U-shaped configuration, having web depth compatible with
those of the studs of the same nominal size. The runners shall be designed such that when
the studs are placed in both the top and hottom runners, they are held by friction.
Minimum height of flanges shall be 25 mm.

Members shall be manufactured in such a fashicn as to minimize burrs and sharp edges.
Screws shall conform to ASTM C1002, Standard Specification for Steel Self- Piercing
Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to
Wood Studs or Steel Studs Type S, with a minimum length of

25.4 mm.
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Rivets shall comply with ASTM A502, Standard Specification for Rivets, Steel, Structural.

When shown on the Plans non-structurat steel framing shall comply with ASTME119,
Standard Test Methods for Fire Tests of Building Construction and Materials.

Unless otherwise shawn on the Plans the allowable wall height of Cold-Formed Steel
Member are shown in Table 1035.1.

Table 1035.1 Interior Partition — Allowable Wall Helght
Stud Spacing (mm) 304 _}406 610
Web Size (mm) Gage Aliowable Wall Height (m)
41.30 25 2.40 2.15 1.86
63.50 25 3.30 2.99 2.45
92.00 125 4.37 3.96 3.48

C. Construction Requirements

Pre-punched holes shall be conveniently placed in the studs to facilitate the installation
of electrical wiring, plumbing and bridging. Wallboard or other sheathing shail be then
attached with Type “S$” {fine-tread) drywall screws.

Installation of framing members shall comply with the applicable requirements of ASTM C
754, Standard Specification for installation of Steel Framing Members to Receive Screw
Attached Gypsum Panel Products and manufacturer's instructions.

Instatiation of framing members using rivets shall comply with the Plans and
manufacturer’s instructions from rivet manufacturers,

a. Conhections

Unless otherwise shown on the Plans self-drilling screws, powder actuated
fasteners and rivets shall be used to connect framing components and fasten
other materials to the framing.

h. Walling and Partition

i. Installation of Metal Framing

All studs shall be pointed the same way for easier drywall attachment
and punch-outs are oriented in the same way for easy plumbing or
electrical installation.

For door and window opening, track shall be cut 102 mm longer than
opening. Notch legs and bend web 90° to attach to jamb stud.

C-runner shall be attached to bracing across studs to support cabinet
attachment. C-runner shall be notched to fit between studs.

Grommets or pieces of pipe insulation shall be inserted into pre-punched

holes whenever you pass through wiring or plumbing. Board shali be
attached to the open end of the studs first. Corner beads and trim shali be
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instatied with screws or staples. Door frames shall be attached directly to
steel framing.

ii. Fabrication
Framing components shall be pre-assembled into panels prior to erection.

Panels shall be fabricated square, with components attached in a manner
to prevent racking or distortion.

Ali framing components shall be cut squarely for attachment to
perpendicular member, or as required for angular fit against abutting
members. Members shall be held positively in place until properly fastened.
insulation shall be provided as specified elsewhere in all double jamb studs
and double header members.

iii. Axially Loaded Studs

studs shall be installed to have full bearing against inside track web
320 mm {maximum gap) prior to stud and track attachment.

Splices in axialty loaded studs shall not be permitied.

Components shall be fastened using self-tapping screws or welding
Welding shall be permitted on 18 gage or heavier material only.

All welds shall be touched up with zinc-rich paint in compliance with

acceptable ASTM A780, Standard Practice for Repair of Damaged and
Uncoated Areas of Hot-Dip Galvanized Coatings.

¢. Ceiling

i. Installation of Ceiling Assemblies
1. All steel angles shall be fixed and aligned accurately at the maximum
intervat of 1.20 tmeter,

2. The suspension rod shall be tied securely to the steel angle.
3. The carrying channel shall be attached to the suspension clip then the
rod joiner shall be used to connect the suspension rod to the suspension

clip.

4. The metal furring shall be attached to the carrying channel at right
angle to each other using the furring clips.

5. Ceiling boards {gypsum or fiber-cement) shall be attached to the metal
framing by drywall screw.
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6. Suspension systems shall be isolated from building structure where
they abut or are penetrated by bullding structure to prevent transfer of
{oading imposed by structural movement.

d. Protection

Installed products shall be protected until completion of project.

e. Delivery, Storage and Handling

Materials shall be delivered in manufacturer’s original, unopened, undamaged

containers with identification labels intact. Materials shall be protected from
exposure to rain, or other harmful weather conditions.

D. Method of Measurement

The work under this 1tem shall be measured by linear meter or lump sum actually placed
and installed non-structural metal framing as indicated on the Plans.

E. Basis of Payment

The accepted guantities, measured as prescribed In Section 1035.4, Method of
Measurement shall be paid for at the Contract Unit Price for Non-Structural Metal
Framing, which price and payment shall be full compensation for furnishing and placing
all materials and for all labor, equipment, tools and incidentals necessary to complete
this tem.

Payment shall be made under:

Pay ltem Number |Description Unit of Measurement
1035 (1) Non-Structural Metal Framing Linear Meter
1035 {2) Non-Structurat Metal Framing {Lump Sum
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X1, CARPENTRY AND JOINERY WORKS

A. Description
The work under this Item shall consist of furnishing all required materials, fabricated
woodwork, tools, eguipment and labor and performing all operations necessary for the
satisfactory completion of all carpentry and joinery works in accordance with the Plans and
this Specification.

B. Material Requirements

PEPD.QOF.04

a, Lumber

Lumber of the different species herein specified for the various parts of the structure
shall be well-seasoned, sawn straight, sundried or kiln dried and free from defects
such as loase unsound knots, pitch packets, sapwood, cracks and other imperfections
impairing its strength, durability and appearance. Jambs, transoms, mullions,
headers, sills, frames, and wood base shall be air dried and well-seasoned for at least
2 months before use.

i. Grades of Lumber and Usage

1.

3‘

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

Setect grade lumber of the specified specie is geperally of high
guality, of good appearance, without imperfections, and suitable for
use without waste due to defects and suitable also for natural finish.
Select grade lumber shall be used for flooring, sidings, facia and base
boards, trimns, mouldings, mitlwork, railings, stairs, cabinet work,
shelvings, doors, windows and frames of openings.

Common grade lumber has minimum tight medium knot not larger
than 25 mm ih diameter, with minimal imperfections, without
sapwocad, without decay, insect holes, and suitable for use with seme
waste due to minor defects and suitable also for paint finish.
Common prade lumber shall be used for light framework for wall
partitions, ceiling joist and nailers.

fi. Luimber Species and Usage
Unless atherwise specified on the Plans, the following lumber species shalt
be used as indicated:

8

Yacal {stress grade) for structural member such as post, girders, girts,
sleepers door and window frames set or in contact with concrete or
masonry.

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

Apitong {common grade} for roof framing supporting light roofing
materials such as galvanized iron, aluminum, for wall framing, ceiling
joists, hangers and nailers.

Tanguite {select grade) for door and windows, facia and base boards,
trims, mouldings, millwork, railings, stairs, cabinet work, shelvings,
flooring siding, ceiling joist, studs, roof framing and nailers.
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5. Narra (select grade) for stair railings, flooring boards, wall panels
base boards, trims, mouldings, cabinet work, millwork, doors and
windows when indicated as such in the Plans.

6. Dao (selected grade) for stair railings, flocring boards, wall panels
base boards, trtims, mouldings, cabinet work, millwork, doers and
windows when indicated as such on the Plans.

Hi. Moisture Content

Except otherwise specified, lumber shall be sun-dried, or kiln-dried. At time
of instalfation, the rmaximum moisture content, expressed as a percentage of
the oven-dry wood, shall be as follows:

Rough Carpentry and Framing
a. Framing fumber 50,80 mm and kess in thickness: 19%
b. Framing lumber over 50.80 mm thick: 25%

Interior millwork, finish and trim: 17%

iv. Substitution in Lumber Species

Any lumber equally good for the purpose intended may be substituted for the
specified kind subject 1o the prior approval of the Engineer, provided the
substitution shail be of an equal or better specie acceptable to the Engineer.
I case of substitution with a better specie, no additional cost therefore shall
be allowed to the Contractor

b. Plyboard

Piyboard shall 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 simitarly bonded to the core. The 232 plyboard of not [ess than 19
mm thick shall be free from defect such as split it veneer, buckling or warping.

¢. Plywood

Plywood shall conform to the requirements of PNS 1SO 12465:2017 Plywood —
Specifications, Thickness of singie layer laminae shall not he 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 shail be rotary cut from
selected grade timber. Tha laminae and face veneers shall he bonded with water
resistant resin ghue, hot pressed and pressure treated.

Twoa {2) types of plywood based on bonding quality:
1. Type | (Exterior/Marine Plywood)
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,
2. Type 1l (Interior/Ordinary Plywood)

This is intended for interior ceiling, doors and partitions shall be of & mm thick
tanguile plywood, grade “A”, three (3) — ply with high water resistant,
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Sample for testing shall comply with the applicable requirements of PNS 150

12465-1:2016 Piywood — Bonding Quality — Part 1: Test Methods and PN5 iSO
12465-2:2016 Plywood — Bonding Quality — Part 2: Requirements.

d, Lawanit

Lawanit, when required per plans, shall be 6 mm thick, tempered or oil-impregnated
for moisture/water rasistance. Texture of tawanit shall be subiect to the approval of
the Engineer,

e, Materials Other than Lumber
I. Plastic Sheet
Whaen required for counter top, plastic sheet such as Formica shalt not be less
than 1.50 mm thick and shall have hard, durable and glossy surface resistant
to stain, abrasion and heat. Color and design shali be as selected from the
manufacturer's standard and approved by the Engineer.

ii. Glue

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

Glue in powder form be in sealed container and shall be without evidence of
iumping or deterioration in guality.

iii. Fasteners

Nails, screw, bolts 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. Nails of adequate size shall
be steel wire, dismond-pointed, ribbed shank and bright finish. 2. S¢rews of
adeguate size shall be cadmium or brass plated steel with slotted head. 3. Lag
screws of adeguate size, for anchoring heavy timber framing in concrete or
masonry, shall be galvanized steel. 4. Bolts and nuts shali be of steel having a
vield point of not less than 245 MPa. Bolts shall have square heads and
pravided with standard flat steel washers and hexagonal nuts. Threads shall
conform to American coarse thread series. The threaded portion shail be long
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 required in conjunction with belts 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
C1288, Standard Specification for Fiber-Cament Interior Substrate Sheets for
interior application.

v, Gypsum Board

It shall comply with the applicable requirements of Item 1041, Gypsum
Board.
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vi. Pre-Painter Metal Panel
It shall comply with the applicable reguirements of item 1014, Prepainted
Metal Sheets.

vii. Aluminum Metal Cladding

Aluminum for metal cladding shall comply with the applicable requirements
of ltem 1038, Aluminum Cladding.

viii. Palyvinyl Chtoride (PVC})

Polyvinyl Chloride {PVC) shall be made from 100% virgin PVC and Class A fire
rating in accordance with ASTM E84, Standard Test Method for Surface
Burning Characteristics of Building Materials.

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

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

x. Modular Partition
Mouldings may be made of steel, wood, PVC, concrete and precast concrete
or as indicated on the Plans. It shall match the surface where it shall be built.

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

C. Construction Requirements

PEPD.QF.04

a. Quality Materials

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

b. Storage and Protection of Materials

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

€. Shop Drawings

tumber and other materiais shall be protected from dampness during and after
delivery at the site. Materials shali be delivered well in advance of actual need and in
adequate quantity to preclude defay in the work. Lumber shall be plled in orderly
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stack at least 150 mim above ground and sheltered place where it will be of least
obstruction to the work,

d. Rough Carpentry
Rough carpentry covers timber structural framing for roof, flooring, siding, partition

and ceiling.
i

vi.

Framing shall be stress grade or common grade lumber of the specie
specified under Subsection 1003.2.1.2, Lumber Species and Usage.
Rough carpentry shall be done true to lines, levels and dimensions. It shall
be squared, aligned, plumbed and well fitted at joints.

Trusses and other roof framing shall be assembled, fitted and set to exact
focation and slope indicated an the Plans.

Fasteners, connectors and anchors of appropriate type and number shall
ke provided and fitted where necessary.

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 shall be reinforced by means of
specifically formed and approved steel plates or shapes, otherwise,
damaged structural members shall be removed and replaced to the
satisfaction of the Engineer.

Timber framing in contact with concrete masaonry shall be treated with
termite-proofing sotution and after drying coated with bituminous paint.

e, Finished Carpentry
Finished carpentry covers work on flooring, siding and ceiling boards, stairs, cabinets,
fabricated woodwork, mitlwork and trims.

vi.

vii.

viii.

Framing lumber shall be select grade, free from defects and where
exposed In finished waork, shall be selected for color and grain.

Joints of framing shall be tenoned, mortised or doweled where suitable,
closely fitted and secured with water resistant resins and glue. Exterior
joints shall be mitered and interior angles coped.

Panels shali be fitted to allow for contraction or expansion and insure that
the panels remain in place without warping, splitting and opening of
joints.

Plyboard shall be as specified under Subsection 1003.2.2 unless
otherwise indicated an the Plans,

Plywood shiall be specified under Subsection 1003.2.3.

Exposed edges of plywood or plywoed for cabinets shall be provided with
selact grade hardwood strips, rabbeted as necessary, giued in place and
secured with finishing nails. To prevent splitting, hardwood for trims shall
be drilled before fastening with nails or screws.

Fabricated woodwork shall be done 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.

Exposed wood surfaces shall be free from disfiguring defects such as
raised grains, stains, uheven planning, sanding, tool marks and scratches,
Exposed surfaces shall be machine or hand sanded to an even smooth
surface, ready to finish,
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f. Fiber Cement Board

Examine, clean, and repalr as necessary any substrate conditions that would be
detrimental to proper installation. Do not begin installation until 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 anocther
installer, notify Engineer of unsatisfactory preparation before proceeding.

Instaliation requirements shall be in accordance with the manufacturer’s instructions
and drawing details approved by the Engineer.

i. Use trim details indicated on drawings.
ii. Touch up all fiefd cut edges before installing.
ili. Pre-drill nail holes if necessary to prevent breakage.

Over wood 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, nail through sheathing into studs
using corresponding'y longer naits.

Over Masonry Walls. Instali furring strips of adequate thickness to accept full iength
of nails and spaced at 406 mm on center.

Over stee! 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 2.50 mm HD self-
tapping, corrosion-resistant ribbed bugle head screws. Attach panel at each stud
insuring that at least three (3} screw threads penetrate the studs.

After installation, seal all joints. Seal around ali penetrations.

For finish painting, follow manufacturer’s recommendation timeline for painting
primned and ungprimed products. Paint all expesed cut edges.

g. Gypsum Soard
Installation requirements shall conform to the appiicable requirements of item 1041,
Gypsum Board.

h.  Aluminum Metal Cladding
Installation requirements shall conform to the applicable requirements of ttem 1039,
Aluminum Cladding,

i. Prepainted Metal Panel

it shall comply with the applicable requirements of ltem 1014, Prepainted Metal
Sheets.
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j» Moulding

Moulding color finishes shall match the wall or the surface where it will be installed.
Cutting details of molding and its installation shall be in accordance with the
manufacturer’s instructions and detailed drawings approved by the Engineer.

k. Modular Partition

installation requirements shall be in accordance with the manufacturer’s instructions
and detaited drawings approved by the Engineer.

D. Method Of Measurement

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

E. Basis Of Payment

The ltems 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, tools and incidentals necessary to complete

the work.

Payment shall be made under;

Pay ltem

Description

Unit of Measurement

Ceiling, 6mm Marine Plywood

Square Meter

PEPD.QF.D4
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XVIl. PAINTING, VARNISHING AND OTHER RELATED WORK

A. Description

This Item shal! consist of furnishing all paint materials, varnish and other related products,
fabor, tools, equipment required and undertaking the proper application of painting,

varnishing and related works in accordance with the Plans and this Specification.

B. Material Requirements
a. Paint Materials

Paint material shall conform to the requirements of the following Specifications:

Table 1032.1 Paint Material Specification Requirements

Enamel Paint

PNS 225

Enamel Paint (white
and light tints

for exterfor and
intarior use)

Material PNS Code Description Application
Specification for Flat  Properly prepared
Flat Latex Latex Paint {white and [plaster, masonry and
Paint PNS 139 light tints for exterior primed wood and other
and interior architectural surfaces
use)
Specification for Properly prepared
Semi-gloss  PNS 463 Semi-Gloss latex |plaster, masonry and
Latex Paint Paint {(white and light primed wood and other
tints for exterior and |architectural surfaces
interior use}
Specification for Alkyd-
Semi-gloss hased Semi- Gloss Properly prepared

plaster, masonty and
primed wood and other
architectural surfaces

Specification for

and light tints for
exterior and interior
Lise}

Enamel Paint Alkyd-based Gloss Wood, metal and other
PNS 226 Enamel Paint (white  |architectural surfaces
and  coloured  for
exterior and interior
use)
Adkyd- based Specification for
Metal Primer PNS 366 Alkyd-based  Metal [Ferrous metal
Primer
Epoxy Metal Specification of Epoxy
Prirmner PNS 2113 Metal Primer Ferrous metal
Material PNS Cote Description Application
Specification for
Flatwall Alkyd-based Flat
Enamel PaintiPNS 227 Enamel Paint (white  |Wood

PEPD.OF.04
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Specification for Gloss
Gloss Latex [PNS 462 Latex Paint (white and |Masonry
Paint light tints for exterior
and interior
_ use)
Water Based Specification for Water|Concrete, metal, wood
Glass Roof PN5612 Based Gloss Roof Paint fand other paintable
Paint roofing materials
Flastomeric Specification  for Plaster, masonry, other
Wall Coating [PNS 2116 Elastomeric  Wall  [architectural surfaces
Coating
Epoxy Specification for Epoxy [Concrete, wood, metal
Enamel PNS 2118 Fnamel, white and and other architectural
coloured surfaces
Roof paint Specification for Roof  [Paintable roofing
(water- PNS 464 paint (water-based, materials
based, flat) fiat)
Roof paint Specification for Roof [Paintable roofing
(Portiand PNS 465 paint  {Portland materials
Cement) Cement)

k. 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 shail 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 acryliclatex vehicle
that is easy to disperse, fast drying, odorless, and gives maximum color retention,

d. Concrete Neutralizer
Concrete neutralizer shall be first grade quality concentrate diluted with clean water
and applied as surface conditioner of new interior and exterior walls thus improving
paint adheston and durability.

e, Silicon Water Repeliant
Silicon water repellant shall be transparent water shield especially formulated to
repel rain and moisture on exterior masonry surfaces.

f. Patching Compound
Patching compound shall be fine powder type materiat like calciumine that can be
mixed into paint that will produce a putty consistency, with oil base primers and
paints to fill minot surface dents and imperfections.

g. Varnish

Varnish shall be a homogeneous soiution of resin, drying oil, drier and solvent. it shall
be extremely durable clear coating, highly resistant to wear and tear without cracking,
peeling, whitening, spotting, etc. with minimum [oss of gloss for a maximum period
of time.
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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 lacquer shall be in accordance with the requirements of PNS 368, Specification
for Ciear Gioss Lacquer.

Shellac

Sheflac shall be & solution of refined iac resin in denatured alcohol. it dries up by
evaporation of the alcohol. The resin is generally furnished in orange and bleached
grades.

Sanding Sealer

Sanding sealer shall be quick drying lacquer, formulated to provide quick dry, goaod
holdout of succeading coats, and containing sanding agents such as 2in¢ stearate to
allow dry sanding of sealer. It shall be in accordance with the requirements of PNS
367, Specification for Lacquer Sanding Sealer.

0Oil Wood Stain

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

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

. Natural Wood Paste Filler

Wood paste filler shall be quality filler for filling and sealing open grain of interior
wooed. It shall praduce a levet finish for following coats of paint varnish/lacquer and
other related products.

Schedule Exierior
i. Plain cement plastered finish to be painted - Three (3) coats acrylic base

masonry paint

fi. Concrete exposed aggregate and/or taol finish - One {1} coat water repellant

ili. Ferrous metal - One (1) coat primer and two (2) coats enamel paint

iv. Galvanized metal - One (1} coat zinc chromate primer and two (2} coats
Portland cement paint

v. Wood paint finish - Three (3) coats oii based paint

vi. Wood varnished finish - Varnish water repeilant

intetior
i Plain cement plastered finish to be painted - Two (2) coats acrylic base
masofiry paint
ii. Concrete exposed aggregate and/ or tool finish - Clean surface
fii. Ferrous metal - One {1) coat primer and two (2) coats enamel paint
iv.  Woodwork sea-mist - Three {3) coats of three (3) parts thinner and one (1)
part lacquer
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v.  Woodwork varnish - - First coat of one (1} part sanding sealer to one (1)
part solvent Second coat of two-third {2/3} sanding sealer to one-third (1/3)
solvent

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

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

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

All paints, varnishes, and other related products shal! 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:

i. Type of Paint
ii. Brand or Trademark
iil. Name and address of manufacturer
iv. Net Volume and/or mass in metric units
v. Diractions for use
vi. Safety precautions
vii. Batch or lot number any package ar container not sc marked will not be
accepted for use under this Specification.

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

a.

PEPD.OF.04

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.

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

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

Metal shall be clean, dry and free from mill scale and rust. Remove a#l grease and oil
from surfaces. Wash, unprimed galvanized metal with etching solution and allow it to
dry. Where required to prime coat surface with Red Lead Primer same shall be
approved by the Engineer.
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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.

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

fii. Painting and varnishing works shall not be commericed when it is too hot or
cold.

iv. Allow appropriate ventilation during application and drying pericd.

v. Al hardware will be fitted and removed or protected prior to painting and
varnishing works,

Application
Paints whnen appiied by brush shail become non-fluid, thick enough to lay down as
adequate fitm of wet paint. Brush marks shall flawed out after application of paint.

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

Paint is atomized by high pressure pumping rather than broken up by the large
volume of air mixed with it. This procedure change the required properties of the
paint.

Mixing and Thinning

At the time of application paint shall show no sign of deterioration. Paint shall be
thoroughly stirred, stralned and kept at a uniform censistency during application.
Paints of different manufacture shall not be mixed together. When thinning is
necessary, this may be done immediately prior to application in accordance with the
manufacturer’s directions, but not in excess of one (1) pint of suitable thinner per
galion of the paint.

Storage

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

Cleaning

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

Workmanship in General
i. All paints shali be evenly applied. Coats shall be of proper consistency and
well brushed out so as to show a minimum of brush marks.
ii. All coats shall be thoroughly dry before the succeeding coat is applied.
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Where surfaces are not fully covered or cannot be satisfactorily finished in
the number of coats specified, such preparatory coats and subsequent coats
as may be required shall be applied to attain the desired evenness of surface
without extra cost to the Owner. 4. Where surface is not in proper condition
to receive the coat the Engineer shall be notified immediately. Work on the
questioned poertion(s) shail net start until clearance be proceed is ordered by
the Engineer. 5. Hardware, lighting fixture and other similar items shall be
removed or protected during the painting varnishing and related work
operations and re-instafled after completion of the work.

g. Procedure for Sea-Mist Finish

I
it
i,
v,
v.

vi.
Vil

Depress wood grain by steel brush and sand surface lightly.

Apply sanding sealer.

Apply two (2) coats of industrial lacquer paint.

Spray Jast coat of industrial lacquer paint mixed with sanding sealer.

Apply wood paste filler thinned with turpentine or paint thinner into the
wood surface.

Wipe off wood paste filler immediately.

Spray flat or gloss lacquer whichever is specified.

h. Procedure for Varnish Finish

vii.
viii.

Sand surface thoroughly.

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

Apply off stain.

Apply facquer sanding sealer. 375

Sand surface along the grain.

Soray three {3} coats of clear dead flat lacquer.

Polish surface coated using cloth pad.

Spray gloss lacquer or flat lacquer whichever is desired or specified.

i. Procedure for Ducco Finish

i
il
fii.

Sand surface thoroughly

Apply primer surface white or gray by brush or spray.

Apply lacquer spot putty in thin coat. Allow each coat to become tharoughly
dry before applying next coat.

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

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

D. Method Of Measurement
The areas of concrete, wood and metal surfaces applied with varnish, paint and other related
coating materials shall be measured in square meters as desired and accepted to the
satisfaction of the Engineer.

E. Basis Of Payment
The accepted work shail 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 ftem.

PEPD.GF.04
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Payment shall be made under:

Pay liem

Description

Unit of Measurement

Painting Works, Masonry/Concrete

Square Meter

Painting Works, Woed

Sguare Meter

PEPD.QF.04
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XVIIl. CERAMIC AND GRANITE TILES

A. Description

This Item shall consist of furnishing and installing ceramic and granite tlles materials including
cementitious/adhesive materials, tools and equipment including labor required in the proper
instailation of floor, wall and countertop as shown on the Plans and in accordance with this

Specification,

B. Material Reguirements

a. Ceramic Tiles
Ceramic Tiles are thin slabs made from clays and/or other organic raw materials,
generally used as coverings for floors and walls, usually shaped by extruding, pressing
at room temperature but may be formed by other processes, then dried and
sibsequently fired at temperatures sufficient to develop the reguired properties.
Ceramic tiles can be classified as glazed or unglazed.
All ceramic tiles shall be sound, durable, and free of spalls, cracks, open seams, pits,
ar other defects, which may impair its structural integrity or function. Table 1018.1
shows the required test methods for ceramic tiles, Texture, finish and color shall be
within the range of samples approved by the Engineer.
Table 1018.1 Physical Tests for Ceramic Tiles
Physical Test Method Description
Property
Standard Test Method for
Abrasion ASTM C1027 Determining Visible Abrasion
Resistance - Resistance of Glazed Ceramic Tile
Glazed SO 105457 Determination of Resistance to
Surface Abrasion of Glazed Tiles
Abrasion Ceramic  Ties —  Part 6
Resistance — 1SO 10545-6 Determination of Resistance to
through Deep Abrasion for Unglazed Tiles
body
Standard Test Methods for
PDetermination of Water
Abscrption and Associated
ASTM €373 Properties by Vacuum Method for
Pressed Ceramic Tiles and Glass
Water Absorption Tiles and Boll Method for
Extruded Ceramic Tiles and Non-
tile Fired Ceramic Whiteware
Products
Determination of Water
IS0 10545-3 Absorption, Apparent Porosity,
Apparent Relative Density and Bulk
Density
Standard Test Method for
Chemical ASTM C650 Resist?nce of Ceramic Tile to
Resistance Chemical Substances
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SO 10545-13 Detfarmmat}on of Chemical
Resistance
css | S e et e
Break Strength g
Determination of Modulus Rupture
IS0 10545-4 and Breaking Strength
Standard Test Method for
ASTM C1378 Determination of Resistance to
Stain Resistance Staining
SO 10545-14 Detlermlnation of resistance to
stains

i,

Glazed tiles and trims

Glazed tiles and trims shall have an impervious face of ceramic materials
fused ontc the body of the tiles. The glazed surface may be clear white or
colored depending on the color scheme approved by the Engineer. Standard
glazes may be bright (glossy), semi-matte {less glossy), matte {dull}) or
crystalline (mottled and textured; good resistance to abrasion). Glazed tiles
are used principally for walls; crystalline glazed tiles may be used for floors
provided however that these are used as light duty floors.

Unglazed tiles

Unglazed tiles shall be hard dense tile of homogeneous composition. its color
and characteristics are determined by the materials used in the body, the
method of manufacture and the thermal treatment. It is used primarily for
fioors and walks

Trims

Trims are manufactured to match wall tile color, texture and to coordinate
with it in dimension. These are shaped in various ceramic trim units such as
caps, bases, coves, bulinoses, corners, angles and others that are necessary
for adging or making a transition between intersecting planes.

Granite tiles

Granite tiles shall conform to the applicable requirements of ASTM C615M, Standard
Specification for Granite Dimension Stone, for material characteristics, physical
requirements, and sampling for selection of granite,

All granite shall be sound, durable, and free of spalls, cracks, open seams, pits, or
other defects, which may impalr its structural integrity or function. Color or other
visual characteristics indigenous to the particular material and adequatety 312
demonstrated in the sampling or mock-up phases will be accepted provided they do
not compromise the structural or durability capabilities of the material. Texture and
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finish shall be within the range of samples approved by the Engineer. Table 1018.2
shows the required test methods for granite tiles.

Table 1018.2 Physical Tests for Granite Tiles

Physical | - .
Property | Test Method Description
. ! “Standard Test Methods for
Absorptionby | asTMCO7M Absorption and Bulk Specific
S % Gravity of Dimension Stone
g _ Standard Test Methods for
Density . ASTM(C97M Absorption and Bulk Specific
i - Gravity of Dimension Stone
\ Standard  Test Method for
_ gggpr&sswe L ASTM C170M Compressive Strength of
ng .i Dimension Stone
Modulus of ; Standard Test Method for Modulus
- Rupture | ASTMCBM Rupture of Dimension Stone
L  Standard Test Method for Abrasion
. ASTM C241M - Resistance of Stone Subjected to
: . ! Foot traffic
+ Abrasion ; s _ :
' Rbsistance ; - Standard Test Method for Abrasion
i ASTM C1353 Resistance of Dimension Stone
§ * Subjected to Foot Traffic Using a
] Rotary Platform Abraser
- Standard Test Method for Flexural
Flexural Strength ASTM CBBOM Strength of Dimension Stone

Finishes of Granite Tiles:

1. Polish ~ Highly reflective, mirror gloss finish; shows full color depth and crystal
structure of the stone.

2. Hone — Smooth, satin surface without reflection; shows full color of the stone.

3. Thermal — Slip-resistant, rough-textured surface. 4. Sandblast — Highly slip
resistant; slightiy rough textured surface.

Synthetic Granite Tiles

Synthetic granite tiles are manufactured solid surface that are made of manmade
materials most often acrylic, polyester resins, marble dust and other pigment, ail
blended and heated together.

All synthetic granite tiles shall be sound, durable, and free of spalls, cracks, open
seams, pits, or other defects, which may impair its structural integrity or function.
Texture, finish and color shall be within the range of samples approved by the
Engineer.

Accessories

Tile accessories such as round edge ceramic tiles, cove tiles, step treads and nosing
to stairs, landings, and thresholds, skirting, sills, copings, and bath vents, shall match
the compositicn, color and finish of the surrounding tiles.
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2. Mortar Materials

e

Portiand Cement
Portland Cement shall comply with the appiicable requirements of AASHTO
M 85, Standard Specification for Portland Cement {ASTM C150M).

Sand

Sand shall be well graded fine aggregate clean river sand, free from soluble
salts and organic impurities

Lime

It shail be hydrated lime with free unhydrated oxide and magnesium oxide
content not to exceed 8% by weight.

f. Grouting Materials

k.

iiil.

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.

An on — the — job mixture of one (1) part Portland Cement to one {1} part of
sand shall be used for joints up to 4.23 mm wide; one (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 fime
may be added.

Standard Cement Grout

Standard Cement Grout shall be factory prepared mixture of cement, graded
sand, and ather ingredients to produce a water-resistant, dense, uniformly
colored material, meant for joints of 3.18 mm width or greater,

Standard Unsanded Cement Grout
it shall be a factory prepared mixture of cement and additive that provides
water retentivity, meant for joints 3,18 mm wide or less

€. Construction Reguisements
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.

PEPD.CF.04

a. Setting
i

Materials

Wall Tiling. A mix of one (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 completely set to form key. The
surface of the backing shall be well wetted before the tiling is applied and
same shall be cured for 5 days before tiling starts. Tiles shall be fixed using
the appropriate adhesive.

Floor Tiling. The Contractor shall either 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,
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<.

bh. Substrates Preparation

.
I

ii.

v,

With the installer present, substrates and areas where tiles are to be instalied
shali be examined, for compliance with requirements for installation
tolerances and othar conditions affecting performance of installed tile.

1. Substrates for setting tite shall be firm, dry, clean and free from oil or
waxy films and curing compounds.

2. Instailation of grounds, anchors, recessed frames, electrical and
mechanical units of work, and similar items located in or behind the
tile shall be completed before installation of tile.

Substrate Levels shali consider the following allowable variations:

1. For tiles with all edges shorter than 380 mm, the maximum allowabie
variation is no more than 6 mm 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.

2. Fortiles with atleast one {1) edge i5 380 mm or longer, the maximum
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.

For thin set work, the variation can be ne more than 1.6 mmin 1 m with no
abrupt irregutarities greater than .86 mm.

Concrete, masonry and plaster substrates shall be grinded or filled as
required ta comply with aliowable variations. For fill and underlayment of
concrete, masanry and plaster substrates, one {1} part Portland cement, 315
three {3) parts sand and sufficient mortar admixture, if needed, shall he
utilized to provide workable mortar mix.

Substrates and adjonining construction, and the conditions under which the
work will be installed, shall be examined. Before proceeding with the work,
all unsatisfactory condition detrimental to the proper completion of the work
should be corrected,

Geaneral Installation
i.

Floor

1. Installation of each material requirement shal! be in accordance with
the manufacturer's instructions,

2. Allowable Variations in Finished Work:

a. Floors: 3 mmin 2 min any direction + 3 mm at any location;
0.8 mm offset at any location,

b, Joints: +0.8 mm joint with variation at any locations; 1.6 mm
in 1 m deviation from plumb and true.

3. Tile work shal be laid out in pattern using fietd tile and trim shapes
as shown on the Plans. Tile fields shall be centered on both directions
in each space or on each wall area, and shali be adjusted to minimize
tile cutting. Uniform joint widths for ceramic tile and granite tile shall
ke used unless otherwise shown gn the Plans or approved by the
Engineer. Field tiles, not trim shapes, shall be cut unless otherwise
shown on the Plans,

4. Tile work shall be extended into recesses and under equipment and
fixtures in the spaces shown on the Plans or scheduled to receive
tiles. A complete covering 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.
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10.

11.

12,

Wall

Liguid Latex Mortar Thin-Set installation: Liquid fatex mortar for thin-
set tile work shall be used, unless otherwise shown on the Plans.
Waork shalf be neatly terminated at ohstructions, 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, piping, fixtures, and other penetrations so that
plates, collars, or covers overlap tile.

Jaining Pattern: Unless otherwise shown on the Plans, tiles shall be
laid in grid pattern. Joints when adjoining tiles on floor, hase, walls,
and trim of the same size shall be aligned, Tile work shall be {aid out
and tife fields shall be centered in both directions in each space or on
each wall area. Tile work shalt be adjusted to minimize tile cutting.
Uniform joint widths shall be provided unless otherwise shown on
the Plans.

Tile lining shall be faid out to next full tile beyond dimensicns
indicated.

Control joints or expansion joints shall be provided where shown, or
required on the Plans, or by job condition for proper workmanship.
Remavable divider strip of proper width and depth of the tile and
setting bed shalt be instalfed. Strips shall be removed after grouting
tiles and properly curing the work. loint fillers and seatants shall be
installed in control joints and expansion joints, of type as
recommended by the tiling manufacturer.

All floor tiling in water present areas such as bathrooms, washing
area, kitchens, pantries and mechanical rooms shall be laid with 2
joint filling of approved polyurethane sealant.

For areas with ceramic tile flooring, a thick creamy sturry of neat
white or tinted cement mixed with sufficlent water shall be brushed
over the floor until all joints are thoroughly filled. The surface of the
floor shall be gently rubbed with a wood block to bring the surface to
true pianes. Excess slurry shall be removed, and the floor shall be
rubbed with burlap to clean the tiles and finish of the joints tc the
satisfaction 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.

Cement and sand (1:4} mix backing 10 mm thick shall be laid as base
for wall tiling. The surface of the backing shall be scratched in an
appraved manner when completely set ta form key. The surface of
the backing shall be well wetted before the tiling is applied and same
shall be cured before tiling starts.
Allowable Variations in Finished Work:
a. Walls: 3 mm in 2 m in any direction; £ 3 mm at any location;
0.8 mm offset af any location.
b. lJoints: £0.8 mm joint with variation at any locations; 1.6 mm
in L m deviation from plumb and true.
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Wall tiles and fittings shall be set in cement and sand mortar {1:4)
mix, 6 mm thick {0 a true vertical face with continucus horizontal and
vertical joints. Joints shall be straight, level, perpendicular and of
even width not exceeding 1.5 mm. The vertical joints shall be
maintained plumb for the entire true level and plane by tamping
under a straight edge or rubber faced block. Misfits as well as
damaged or defective tiles shall be removed and replaced by and at
the Contractor’s expense.

Tile adhesive for wall tiles shall not be used without the approval of
the Engineer,

The external and internal angles and side edges of glazed wall titing
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 tites have been thoroughly wet, joints in glazed wall
tiles and fittings shall be grouted with a plastic mix of neat white or
colored cement immediately after a suitable area of tile has been
laid.

The joints 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 wall tiles such as skirting tiles, single round edge,
adjacent round edge, external round edge and the like, shall be used
in wall cladding, shall be submitted for approval prior to
commencement to work.

Al service points in wall tiling shall be drilled holes in the tiles if they
are located in the center of tiles.

iil. Countertop

I

Solid surfacing components shall be installed plumb, level, and true
according to approved shop drawings and manufacturer’s published
installation instructions. Woodworking and specialized fabrication
tools that are acceptable to the Engineer shall be used.

Joint seams shall be formed with specified seam adhesive. Seams
shall be in locations as shown on approved shop drawings and
acceptable to the Engineer. Excess adhesive shali be promptly
removed.

A minimum radius of 13 mm shall be provided for countertop inside
COorners.

Gaps shall be filled between countertop and terminating substrates
with appropriate sealant.

Rout sink cut-outs shall be in accordance to manufacturer’s template.
Solid surface cast sink units shall be installed to countertops with
appropriate adhesive.

Backsplashes and end splashes shall be installed where indicated on
drawings. Install countertops with appropriate adhesive.

Vanities: Front panels shail be secured to solid substrate with
appropriate adhesive, A 5 mm gap shall be maintained between fixed
and removable panels.
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iv. Grouting and Pointing

i.

Tiles shall have laid in place for at least 24 h before grouting of the
joints is started. Grouting mortar shall be white Portiand cement or
blended with pigments to acquire the color appropriate for the
ceramic tile,

Grouting mortar shall be applied over the tile by float or sgueegee
stroked diagonally across the joints. Excess mortar shall be removed
with & wet sponge stroked diaganally 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.

v. Cleaning

i.

2.
3.

4,

Tile surfaces shall be cleaned thoroughly as possible upon completion
of grouting.

All grout haze shail be removed using the appropriate cleaner.

Tiles shall be thoroughly rinsed with clean water before and after
using chemical cleaners.

Surface of tile shall be polished with soft cloth,

vi. Protection from Construction Dirt

1.

3,

A protective coat of neutral cleanser solution diluted with water in
the proporticn of 1:4 (1 L cleanser concentrate to 4 L of water} shall
be applied.

In addition, tile flogring 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
he removed and th e protective coat of neutral cleaner from tile
surface shall be rinsed off.

vil. Quality Control

1.

Each type and color of tile, mortar, adhesive and grout shall be
obtained from a singie source to minimize variations in appearance
and quality.

Before instalfation of tiles, mock-ups shall be erected for each tile and
finish required to verify selections made under sample submittals
and to demonstrate aesthetic effects as well as qualities of materiai
and execution. Mock-ups shall be built using materials indicated for
final of work.

viii, Delivery, Storage and Handling

1.

3.

Packaged materials shall be delivered and stored in original
containers with seals unbroken and labels intact until ready for
instaliation.

Damage or contamination of materials by water, foreign matter and
other causes that may affect its appearance and quality shall be
prevented,

Tiles and setting materials shafl be stored on elevated platforms,
under cover and in a dry location and protect from contamination,
dampness, or overheating.
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D. 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.

E. Basis Of Payment
The quantities measured 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 fult
compensation for furnishing all materials, labor, tools, equipment and other incidentals
necessary to complete this [tem.

Fayment shall be made under:

Pay ltem Description Unit of Measurement
Unglazed Ceramic Tiles _ Square Meter
Floor Topping {Plain) Square Meter
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XIX, RAILINGS

A. Description
This item shali consist of furnishing, fabricating and installing the raitings 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
giass, in

Railing s

shall be classified as concrete, woaden, masonry, stone, metal, stainless steel and
accordance with the predominating material contained in each.

hall not be considered a part of the structural system of the building unless it is stated

irn the design.

B. Materia
d.

PEFD.GF.04

I Reguirements

Concrate

It shall conform to the applicable requirements prescribed in Section 900.2, Material
Requirements of ltem 900, Structural Concrete.

Forms and Faiseworks
It shall conform to the applicable requirements prescribed in Subsection 903.2
Materiat Requirements of ltem 903, Formwaorks and Falseworks.

Lumber, Plywoaod and Other Related Materials
it shall conform to the applicable requirements prescribed in Section 1003.2, Material
Requirements of ttem 1003, Carpentry and loinery Works.

Hardware
This shall conform to the applicable requirements of prescribed in Section 1004.2,
Material Requirements of ltern 1004, Hardware.

Masonry
These shall conform to the requirements of Section 1046.2, Material Requirements
of Item 1046, Masonry Works.

Mortar

Mortar shalt consist of sand, cement and water conforming to the requirements of
[tem 30C, Structural Concrete, mixed in the propaortion of one {1} part cement to three
(3) parts sand by volume, and sufficient water to obtain the required consistency.

Reinforcing Steel
It shall conform 1o the applicable requirements of Subsection 502.2.2, Material
Requirements of item 802, Reinforcing Steel.

Stone

Stones shall be clean, hard, and durabie and shall be subjected for the Enginear's
approval. Adobe stones shall not be used unlass otherwise specified.
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j‘

Metal

Steel base metal to be welded shall be epen-hearth or electric furnace steel
conforming to AASHTO M 183, Standard Specification for Structural Steel, uniess
ctherwise shown on the Plans.

Stainless Steel {Non-Ferrous Metal)

it shall conform to the reguirements of ASTM A276M, Standard Specification for
Stainless Steel Bars and Shapes or as called for in the Pian

Glass and Glazing
It shall conform to the applicable requirements prescribed in Section 1012.2 Materiz
Requirements of item 1012, Glass and Glazing.

Glass shall be laminated, heat strengthened, and tempered unless otherwise
indicated in the Plans. If laminated glass were calied for in the Plans it shall conform
to ASTM C1048, Standard Specification for Heat-Treated Flat Glass Kind HS, Kind FT
Coated and Uncoated Glass and ASTM C1172, Standard Specification for Laminated
Architectural Flat Glass. The minimum thickness of glass shall be 6 mm unless
otherwise indicated in the Plans. If glass is intended for exterior raifing in-fill panels,
it shall comply with the following:

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

ii. Railing systems shall be in accordance to ASME £ 2358, Standard Specification
for the Performance of Glass in Permanent Glass Railing Systems, Guards, and
Balustrades. These systems include glazing in-fill, as well as structural glass

railing types. The four (4) levels of performance are shown.
Table 1051.1 Levels of Pe:formance_

E

ANSI 297.1
- ASTM E£935 (Structural f . .
; | Performance Level & ;. {Safety Impact %)
=. ) (Minimum) L (Minimum)
g ~ Concentrated ioad: 890 N !
: 1 Uniform Load: 290 N/m e P_a_ss
; Infill Horizontal Load: | 2301
| - 220N !
; - Concentrated load: 830 N |
3 Uniform Load: 290 N/m | Pass
1 ~Infill Horizontal Load: 220 : 5421
; . N !
" Concentrated load: 1330 N |
3 Uniform Load: 730 Nfm Pass
Infill Horizontal Load: 542 ¥
220N _
Concentrated load: 1620 N
4 Uniform Load: 880 N/m Pass
Infill Horizontal Load:220 542 3
N

Note: * Tests parformed as outfingd in ASTH .‘.-'933 Standard Tast Methods for Pevfomnance of

Permanent Meotal Railing Syskems ang Raus For Bunldings.
i Tesis perdormed as described in ANST 297.1 2055, For - Safuty Glazng matenals used it
busidings — safety performance specifications and method fest,
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Aluminum
it shall conform to the requirements of ASTM B221, Standard Specification for
Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.

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

C. Construction Reguirements

PEPD.QF.04

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.,

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

iii.

v,

Concrete Ralling Cast in Place

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

Forms shall either be of single width boards or shall be lined with suitahle
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 accerding to
the detailed Plans with mitered joints. All corners in the finished work shall
be true, sharp and ciean cut, and shall be free from cracks, spalls,
honeycombs and other defects,

Precast Railings

Maist tamped mortar precast members shall be removed from the molds as
soon 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
he rejected.

Wooden Railing

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

Masonry Railing

The construction requirements shall be in conformance, whenever
applicable, with Subsection 1046.3 Construction Requirements of [tern 1046,
Masonry Works
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V.

vi.

vii.

vili.

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

Metal Railing

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

Stainless Steel Railing

The meta! railing shall be fabricated in accordance with the dimensions
shown on the Plans. During installation, stainless steel railing shall be free
from rust and surface blemish. it shall be rust free until ten (10} years after
completion.

Glass Railing

The construction reguirements shall be in ctonformance, whenever
applicable, with Section 1012.3 Construction Requirements of tem 1012,
Glass and Giazing.

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

E. Basis Of Payment
The accepted quality, measured as prescribed in Section 1051.4, Method of Measurement
shall be paid for at the Contract Unit Price for Railing, which price and payment shall be full
compensation for furnishing and placing all materials including all labor, eqitipment, 1ools and
incidentals necessary to complete this ftem.

Payment shall be made under:

Pay Item Description Unit of Measurement
Staintess Steel Tubular Railing, Lump Sum
Tempered Glass 2” x 3"
Wooden Railing Lump Sum

PEPD.QF.04
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XX

ACOUSTICAL CEILING

A. Description

This Item shall consist of furnishing all materials, teols, labor and equipment required in
undertaking the installation of acoustical ceiling works as shown on the Plans and in
accorgdance with this Specifications.

B. Material Requirements

All acoustical ceiling materials shall be non-cambustible. The acoustical ceiling tiles shall
be in accordance with ASTM standards shown in the following table:

Table 1030.1 Test Methods for Acoustical Ceiling Materials
Property Tast Method

Classification ASTM E1264, Standard Classification for Acoustical Ceiling
Products.

ASTM C367, Standard Test Methods for Strength
Strength Properties of Prefabricated Architectural Acoustical Tile or
Lay-In Ceiling Panels

Flarnimability ASTR EB4, Standard Test Method for Surface Burning
Characteristics of Building Materials

Fire-resistance  JASTM E119, Standard Test Methods for Fire Tests of
Rating Building Construction and Materials

Light Reflectance |ASTM £1477, Standard Test Method for Lumincus
Reflectance Factor of Acoustical Materials by Use of
integrating-Sphere Reflectometers.

Sound AbsorptionASTM €423, Standard Test Method for Sound Absarption
and Sound Absorption Coefficients by the Reverheration
Room Method,

Metal suspension shall be in accordance to ali the applicable requirements of ASTM
€635, Standard Specification for the Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.

Wire hangers shall be in accordance to all the applicable requirements of ASTV A641,
Standard Specification for Zinc—Coated (Galvanized) Carbon Steel Wire. Unless
otherwise indicated on the Plan, the minimum diameter of wires shal! be gauge 12.

Angle hangers shall be in accordance to all the applicable requirements of ASTM
AB53M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alioy-
Coated {Galvannealed) by the Hot-Dip Process.

Hanger rods and flat hangers shall be mild steel, zinc coated or protected with rust-
inhibitive paint.

Unless otherwise indicated on the Plan the acoustical sealant for exposed and concealed

joints shall conform to ASTM €834, Standard Specification for Latex Sealants.
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C. Construction Requirements
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a. General

The acoustical ceiling materials to be used shall caonform to the sampies
approved by the Engineer. All acoustical works shall be in accordance to all the
applicable requirements of ASTM C636, Standard Practice for Installation of
Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels.

Ceiling suspension systems shall be in accordance to all the applicable
requirements ASTM E580, Standard Practice for Installation of Ceiling
Suspension Systems for Acoustical Tile and Lay-in Panels in Areas Subject to
Earthquake Ground Motions.

b. Mock-Ups

Mock-ups shall be constructed for each form of canstruction and finish required to
validate that the instailation methodology and materials complies with this
specification and requirements indicated on the Plans. Mock-ups shall have a
minimum dimension of 3 m x 3 m or larger as may be required by the Engineer. The
designated iocation of mock-ups shall be approved by the Engineer. No acoustic
ceiting panel instatiation shall be done until the mock-ups were approved by the
Engineer. Approved mock-ups may become part of the completed work subject
for Engineer’s approval.

c. Delivery, Storage, and Handling

Acoustical ceiling units and suspension system components shall be delivered in
original, unopened packages clearly labeled with name of manufacturer, source
and location, product type, description, guantity, client’s name and shipping
address.

Panel’s protective layer shall be removed only after installation is complete to
help prevent panel surface damage.

All components shail be stored in a fully enclosed space where they will be
protacted against physical damage from direct moisture, significant change in
humidity, direct sunlight, surface contamination, and any other preventable
cause,

Components shall be handled with care to prevent physical damage to the
surfaces and edges and prevent distortion or ather physical damage. Stacking
shall comply with the prescribed instructions to prevent distortion and other
damage to the components.

d. Environmental Limitations

Acoustical ceilings shall not be installed until after spaces are enclosed and
weather tight and after wet work and work above ceilings is complete.
Temperature, humidity and ventilation shall be maintained within limits
recommended by manufacturer. Materials shall not be installed in exterior
space unless otherwise indicated on the Plan.
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If the project is located within range of moisture associated with large bodies of
water, necessary materials shall be finished with appropriate coatings.

e. Installation of Components

Unless otherwise indicated on the Plan, installation of acoustic ceiling
components shall conform to the applicable requirements of ASTM CB36,
Standard Practice for Installation of Metal Ceiling Suspension Systems for
Acoustical Tite and Lay-In Panels and to following requirements.

i. Hangers

Where acoustical ceilings are suspended from a structure of woad
construction, hangers shall be attached with suitable mechanicai devices
either to the bottom edge of the wood joists or to the vertical face of the
wood joists near the bottom edge.

Where acoustical ceilings are suspended from a structure of concrete
construction, hangers shall he meount using cast-in place hanger wires,

hanger inserts, or other hanger attachment devices unless otherwise

shown on the plans.

All suspension wires shall not press against ducts or pipes.

Hangers formed from galvanized sheet metal shall be suitable for
suspending carrying channels or main runners from an existing structure
provided that the hangers do not vield, twist, or undergo other
objectionable movement.

Diameter of wire hangers for suspending carrying channels or main
runners from an existing structure shall be a minimum of 2.70 mm {No.
12-gauge). It shall be galvanized and soft annealed, mild steel wire.

H. Carrying Channels

Carrying channel shall be leveled to within 3.2 mm in 3.60 m. Leveling shall
be performed with the supporting hangers taut to prevent any
subseguent downward movement of the carrying channels when the
ceiling loads are imposed. Local kinks or bends shall not he macde in
hanger wires as a means of leveling carrying channels.

In installations where hanger wires are wrapped around carrying
channels, the wire loops shall be tightly formed to prevent any vertical
movement or rotation of the member within the loop.

Jii. Main Runners

Main runners shall be leveled to within & mm in 3 m. Evaluation of
levelness shall be determined from measurements taken below hanger
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points. Measurements shall be made after completion of the ceiling
installations but prior to building occupancy.

Where main runners are supported directly by hangers, leveling shall be
performed with the supporting hanger taut to prevent any subsequent
downward movement of the main runners when the ceiling Joads are
imposed.

Local kinks or bends shall not be made in hanger wires as a means of
teveling main runners.

In instaltations where hanger wires are wrapped through or around main
runners, the wire loops shall be tightly wrapped and sharply bent to
prevent any vertical mavement or rotation of the member within the
loops. The wire shall be wrapped around itself a minimum of three full
turns (360 degree each) within a 75 mm length. For safety purposes, the
bottom of the hanger wires shall either be cut close to the vertical
portion of the wire or shall be bent upward paralle! to the vertical
portion of the hanger wire.

When installing fire resistive main runners, all fire expansion relief cut
outs in the main runner shalf be instalfed within 75 mm of a vertical
support hangar wire. Verticat support hangar wire spaced greater than
75 mm from fire expansion relief cut outs is only permitted when the load
performance has been evaluated at the greater distance.

iv. Cress Runners

Cross runners shall be supported by either main runners or by other
cross runners to within 0.80 mm of the required center distances. This
tolerance shall be noncumuiative beyond 3.60 m. The intersecting
runners shall form a right angle.

The exposed surfaces of two intersecting runners shall lie within a
vertical distance of 0.40 mm of each other with the abutting cross
member always above the continuous main member.

v. Splines

Splines used to form a concealed mechanical joint seal between adjacent
tiles shall be compatible with the tile kerf design so that the adjacent tile
will be horizontal when installed. Where splines are longer than the
dimension between edges of supporting members running perpendicular
to the splines, the splines shalt be placed so that they rest either all
above or all below the main running members.

vi. Assembiy Devices

Abutting sections of main runner shall be joined by means of suitable
connections such as splices, interlocking ends, tab locks, pin locks as
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indicated on the Plan. A joint connection shall provide sufficient
alignment so that the exposed surfaces of two abutting main runnerslie
within a vertical distance of 0.40 mm of each other and within a
horizontal distance of 0.40 mm of each other.

There shall be no visually apparent angular displacement of the
tongitudinal axis of one runner with respect to the other.

Assembly devices shall provide sufficient spacing control so that horizontal
gaps between exposed surfaces of either abutting or intersecting
members shall not exceed 0.50 mm.

Spring wire clips used for supporting main runners shall maintain tight
contact between the main runners and the carrying channels when the
ceiling loads are imposed on the runners.

vii. Ceiling Fixtures

Fixtures installed in acoustical tite or lay-in panel ceilings shall not
compromise ceiling performance.

Fixtures shall not be supported from main runners or cross runners if the
weight of the fixture causes the total dead load to exceed the deflection
capability of the ceiling suspenston system. In such cases the fixture shall
be separately supported.

Fixtures shall not be instalted so that main runners or cross runners will
be eccentrically loaded unless otherwise indicated on the Plan where
provision is inherent in the system to prevent undesirable section
rotation and displacement. In any case, runners supporting ceiling
fixtures shall not rotate more than 2 degrees after the fixture loads are
imposed.

viii. Inspection of Surfaces

The Contractor shall verify and examine all surfaces covered and the
conditions under which all acoustical ceiling work is to be performed and
must notify ait unsatisfactory conditions 1o the Engineer. No work shall
be performed uniess all unsatisfactory conditions have been corrected
and accepted by the Engineer,

ix. Preparation of Surfaces

Before any installation of work begins, all surfaces shall be clean, dry, level
and free from irregularities and tested for adhesive bond.

K. Installation of Acoustical Ceiling Materials
The installation of acoustical materials shall be in accordance with the

detailed section and with the manufacturer’s manual instructions,
Acoustical materials shalt be cut as required to fit the perpendicular
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condition and should be preperly secured by anchorage and other
accessories to complete the installation. No mechanical work shall be
exposed on the finish work. All joints around electrical outlets, pipes, and
other work extending through materials shall be sealed with caulking.
Unless otherwise shown on the Plans, grid members and tile joints shall
be parallel to perimater walls with pattern centered in room areas on
both directions.

xi. Cleaning of Surfaces

The finished surfaces shall be cleaned and must be free from any spots,
dirt marks and dust by the use of soft art gum eraser. For larger areas with
farger smudges, use a chemical treated new sponge rubber pad or
wallpaper cleaner. Dust shall be removed by brushing lightly with a soft
brush or clean rag, or by vacuuming with soft brush attachment.

D. Method of Measurement

The work commenced under this Item shall be measured by the ceiling area covered in

sguare meters.

E. Basis of Payment

The guantity determined shall be paid for at the Contract Unit Price which constitutes
full compensation inciuding labor, materials, tools and equipment and incidentals
necessary to complete this item,

Payment shall be made under:

Pay item Description Unit of Measurement

Number

1030 (1) Acoustical Ceiling Panel  Sguare Meater
PEPD.OF.04
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XXl. CLAY ROOFTILE

A. Description

This item shall consist of furnishing all plant, iabor, tools, eguipment and clay roof tiles
required to complete the roofing in accordance with the Plans and this Specification.

B. Material Regquirements

PEPD.QF.04

a. Clay Roof Tiles

Tiles shall be manufactured fram red clay specie, moulded to custom tile
patterns. It shall be kitned to improve natural aesthetic appearance and
resistance to erosion and withstand any clitmatic condition in the tropics (Grade 3,
ASTM C1167M, Standard Specification for Clay Roof Tile). Where required and
indicated to be glazed, color shali be approved by the Engineer. I shall not be
used an roofs with pitches less than 4:12.

The tiles shall be free of defects, deficiencies, or bloating that would interfere
with the proper laying of the tiles, the performance of the roof, or the
requirements of this Specification.

Tiles that, when broken, have a dark area that has a steely appearance and is
sharply delineated from the surrounding normal color of tile are not prohibited.

The exposed tile surface shall be free of chippage or other imperfections
detracting from the appearance of the designated sample when viewed from a
distance 12 m under an illumination of notiess than 538 lm/m? by an observer
with normal visicnh.

Unless otherwise agreed upon between the purchaser and the seller, a delivery of
tites shall contain not less than 95% whole tiles. The term whole tiles shall be
understood to mean tiles meeting the appearance requirements of this
Specification,

After tiles are placed in usage, the supplier shall not be held responsible for
compliance of tiles with the requirements of this Specification for dimensional
tolerances, finish, texture, or color.

b. Sheathing

It shall be strong enough to support the reguired leads between rafters.

1. Cerrugated G.l. subroofing

Corrugated G.1. subroofing shall be 0.50 mim thick, leng span.

2. Plywood Sheathing

Piywood sheathing when used instead of G.l., shall be 12 mm thick marine
plywood treated with two {2) piles of felt paper, asphalt impregnated.
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¢. Wood Batten

Wood batten shall be 25 mm x 50 mm pressure treated lumber properiy laid to fit
clay roof tiles and accessories as indicated on the Plans.

d. Fasteners

Fasteners shall be manufactured from non-corrosive materials. Nails shall have
large head with sufficient length to give at least 19 mm penetration on wood
battens and #16 tie wires to be copper or brass as the case maybe.

€. Hips and Ridges

Hips and ridge boards shall be from 50 mm x 75 mm to 50 mmx 150 mm, set on
edge to hold the trim tiles in an even plane. They shall be toenailed in place and
individualiy wrapped with felt. And also, they shall be nailed on with a 30 mm
head-lap, and the lower ends are sealed at the overlap with roofing cement or an
approved tile adhesive. Finaily, mortar, special trim tiles, or other weather
blocking in which the color matches the tile shall be zpplied to fill in gaps
between the ridge and hip tiles and the field tile.

. Underlaymeni

Underlayment shall be an asphalt-saturated roofing material covering all area
below the tile clay cover. Ata minimum, use Type H No. 30, lapped 50 mm on
horizontal joints and 150 mm at end laps. 't shall also conform to the applicable
requirements of ASTM D226, Standard Specification for Asphalt-Saturated
Organic Felt Used in Roofing and Waterproofing. The underlayment shauld lap
over hips and ridges 300 mm in each direction and turn up vertical surfaces a
minimum of 100 mm. i shall be nailed sufficiently to hold the underfaymentin
place until the tiles are applied.

At areas, such as around roof vents, chimneys, and skylights, a self-adhesive
bituminous membrane shall be used to heip achieve a watertight seal.

Tin caps or raund cap nails shall be used in areas with wing speed 190 kphor
maore. The fastening schedule for underfayment will depend on focat wind

conditions.

For harsher conditions or shaliower slopes, use mineral surface roll roofing, self-
adhering bituminous membrane, or other durable waterproofing systems.

After underlayment is installed, a flood test shall be done in accordance to ASTM
D5957, Standard Guide for Flood Testing Horizontal Waterproofing installations.

€. Construction Requirements
Before any work is started, the Contractor shall secure approved roof framing plan and

determine/evaluate actual size condition. In case modification is necessary, the
Contractor shall submit shop drawings to the Engineer for approval.
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a. Preparatory Work

Battens shall be installed in straight lines, level, squared and firm. [t may rest on
sheathing and anchored rigidly by means of galvanized iron straps 0.60 mm thick
riveted sheathing, or nailed an top chord or jack rafter when it rests on plywood
sheathing. Top chord or jack rafter shall have at feast a minimum roof pitch of 25
degrees. Plywood sheathing shall be overiaid with two piles of felt paper, asphait
impregnated to contrel moisture. Battens shall be spaced to fit the clay roof tiles
and accessories.

b. Tinsmithry Works (Gutters, Valleys)

Guiters and valleys shall be set in place before wood battens are installed. Use
0.60 mm thick (gauge 24) plain galvanized iron sheet moulded frue to profile
section indicated on the Plans or as directed by the Engineer.

¢. Clay Roof Tiles on Concrete Roof Slab

Pressure treated lumber 25 mm x 50 mm or metal strips properly aligned, level
squared and firm shall be provided and installed. Waterproofing on slab surface
to contral moisture by cold process shall be applied in accordance with 1tem 1016,
Waterproofing.

d. Clay Roof Tile Installation Procedure

A 28 gauge anti-corrosive metal flashing shall be installed after the
underlayment,

The first tile shalt be positioned on the batten with the crown facing up and
center the tie from side to side. A 10 mm diameter nail shall be driven at the base
of the clay tile into the batten. The nails shall not be overdriven. Verify that the tile
overhangs the end of the batten by 50 mm.

Same mortar shall be added underneath the first clay tile to provide additicnal
support.

Ancther tile atop the inner end of the first tile shall be installed. 1t shali bhe
measured from the outer end and adjust the end of the second tile.

The second tile shall be nailed to the batten in the same way the first one has
been instalied.

Two tiles shali be placed to the opposite end of the ridge and shall be installed
same with the previous one.

Measure the distance across the ridge from the cuter ends of the first tiles at each
end of the ridge. Subtract 400 mm and divide the result by 200 to determine the

number of tiles to install.

Start at the second tile at one end of the ridge. Install the tiles toward the center
of the ridge from end 1o end and install half the number of ridge tiles. Work
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from the opposite end and install the remaining tiles to the center of the ridge. A
key tile installs at the center of the ridge with mortar.

All debris shali ba removed and the roof area shall be cleaned.

D. Method of Measurement

This item shall be measured by actual roof area laid with clay roof tiles and accessories
in square meters or part thereof, for work completed and accepted to the satisfaction of the

Engineer.

E. Basis of Payment

The accepted work quantified and provided in the Bill of Quantities shall be paid for at

the unii Bid price which constitutes full compensation for furnishing all materials, labor,

tools, equipment and other incidentals necessary to complete this (tem.

Payment shall be made under:

Pay ltem Number [Description Unit of Measurament

Clay Roof Tile Square Meter
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ELECTRICAL SPECIFICATIONS

i. ELECTRICAL WORK

A. Scope of Work

The work of the contractar consists of furnishing of all tools, labor, equipment, and materials
and performing all operations in connection with the electrical system shown on the
drawing, their test and inspection, complete and in accordance with these specifications
and drawings and subject to the terms and conditions of the contract, and all other labor
and materials not specifically mentioned under sections, to bring into operating condition
and be ready for use by the end user the electrical system of “Construction of Mangrove
Boardwalk cum Gallery near Sanipaan Staging Area. Located at Samal Isiand, Davao
Del Norte.

The works covered by these specifications shall be governed by the requirements of the
Philippine Electrical Code, US Federal Specifications, and NEMA standards. The construction
work must be executed strictly in accordance with the plans and specifications. The principai
items of work shall include but not limited to the following:

1. Supply and Instaliation of the following

a.
b.

A,

Solar Lighting Fixtures
Solar Lamp Post

Licenses and Permits

All permits and licenses for the execution of the work shail be secured by the

Contractor including Wiring Installation Permit as well as Censtruction Permit.

B.

Plans and Specifications

All that is mentioned in the plans and specifications shall be considered

complementary. Any omitted tabor and materials in one but mentioned in the other must be
furnished, If no numerical indications appear on the plans, all measurements must be based
on the scale of the drawings.

PEPD.QF.04

Solar Lighting Fixtures

e Lighting Fixtures - Boardwalk

Technical specification:

LED Watt: 20w

Sotar panei 23W 16V Poly

Battery: fithium 15.6AH 11.1V

Lumen: 140im/w

Lighting angle: 170 degree

Cct: 3000i-6500(

Lifetime: 50,000 h

Working temp: -20deg.c-+60deg.c

[P rating: ip67

Motion sensor: detection angle 120deg, distance 7-12m
Working mode: motion mode/timer control/mixed mode
Charging time: 6-8 hrs
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Discharging time: 10-12hrs/days, 3-5 rainy days

Install height: 3-6m

Material: die-casting aluminum aloy

Product size: @510x225mm

G.wt/carbon: 8.3kg

Wind resistance rating: 41.5m/3s

Solar Qutdoor Strip Light 20M RGB Yeliow, ip65 16 color dimming with Light Smart
sensor angd remote control

Solar Light, Wall Mounted with Remote Solar Panel, 6000k Led Bulbs, 2Watts Maono
Crystalline solar panel

C. Protection of Materials

1. Al materials for the work of this project shall be delivered, stored and handled so as not
to preclude damage of any nature,
2. All materials must be rust proof, corrosive resistant and weatherprootf.

B. Materials

1. PVC electrical conduit shall be PNS 14, supplied in standard effective lengths of 3.0m
and conforming to PNS/1S0O 3126.

2, Wires and cables shall be insulated for 600 volts. Feeder and branch circuit wires and
cables shall be type THWN/THHN or as required by the drawings and as manufactured
by a reputzble manufacturer.

3. Conduits fittings shall be US Underwriters Laboratories {UL) listed or approved local
equivalent conforming to PNS/150 3126.

4, Panel board shall be hot-dipped galvanized while Pull boxes as well as wire gutters shall
be made of stainless steel, Thickness of pull boxes and wire gutters shall be not less than
gauge #16,

5. Main circuit breakers for pane! boards shall be molded case circuit breaker with guick-

made, quick-break, trip-free mechanisms. The branch circuit breaker shall be bolt-on
type; 240VAC.They shall meet US Federal Specifications and NEMA standard with a
minimum interrupting capacity of 10kaic.

C. Installation

1. Pole

The pole shall be install in accordance with the drawings and the requirements of the
Philippine Electrical Code with standards grouping practices:

Lighting Fixtures

The Contractor shall furnish and install all All-in-One Solar Integrated Street light as
indicated on the drawings, including mounting channels and supports.

Testing

a. Performance test

The electrical contractor shall test all system of Solar street lights installation for proper
Operational conditions. These conditions shall apply to the power and lighting

Instaliation

D. Workmanship/Installation

PEPD.GF.04

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

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

b} The Contractor shall cenduct testing and commissianing and submit resuit to the
Project Engineer duly signed and sealed by the Professional Electrical Engineer

E. Warranty

1. The Contractor warrants that the Goods supptied under the Contract are new, unused,
made of the most recent or current models and incorporated all recent improvements in
the design and materials.

3 The Contractor further warranis that ait Goods supplied under the Contract shall have no
defects, arising from the design of uminaires, 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.

3. 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,

4. The supplies deliverad are free from patent and fatent defects and alt condition under this
Contract have been fully met.

5. in order to assure that the manufacturing defects shall be corrected by the Contractor, a
warranty shall be required from the Contractor fot a minimum period of five {5) years for
all lighting equipment’s.

6. The lamp depreciation must be kept to its original illumination lavel within its warranty
period. If the lamp iHumination depreciation found to be below 50% of its original
lumination ievel, it should be replaced immediately by the Contractor without any cost
to the client or TIEZA.

Prepared by:

JE Ul TAGUINOD
Estimator — Civil Works

Checked hy:

Manager, PMD 3 /’ Manager, PEPD
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Section VII. Drawings

[Insert here a list of Drawings. The actual Drawings, including site plans, should be attached
to this section, or annexed in a separate folder.]
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Section VIII. Bill of Quantities

Notes on the Bill of Quantities

Objectives
The objectives of the Bill of Quantities are:

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

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

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

Daywork Schedule

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

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

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

Provisional Sums

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

Signature Box

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

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

SUMMARY OF BID

PROJECT : CONSTRUCTION OF MANGROVE BOARDWALK CUM GALLERY NEAR SANIPAAN STAGING
AREA SAMAL ISLAND, DAVAO DEL NORTE
DURATION: 150 Calendar Days
Item No. ITEM OF WORK AMOUNT
A GENERAL REQUIREMENTS
al Temporary Barracks
a2 Health and Safety
a.3 Project Signboard
a4 Permits
BOARDWALK
B. EARTHWORKS
C. CONCRETE WORKS
D. BOARDWALK
E. PAINTING WORKS
SIGNAGE
F. SIGNAGE
G. PAINTING WORKS
VIEWDECK
H. EARTHWORKS
I CONCRETE WORKS
J ROOFING WORKS
K. STEEL WORKS
L FINISHING
M. PAINTING WORKS
ELECTRICAL
N. ELECTRICAL WORKS
0. PAINTING WORKS




AMOUNT IN WORDS

Name of Company Name & Signature of
Authorized Representative

Business Address Designation



BILL OF QUANTITIES

Project CONSTRUCTION OF MANGROVE BOARDWALK CUM GALLERY NEAR SANIPAAN STAGING AREA
Location Samal Island, Davao del Norte
ITEM NO. DESCRIPTION UNIT Qary. UNIT COST AMOUNT
A. GENERAL REQUIREMENTS
a.1 |Temporary Barracks lot 1.00
a.2 IHealth and Safety lot 1.00
a.3 |Project Signboard set 1.00
a.4  |Permits lot 1.00
BOARDWALK
B. EARTHWORKS
bl ISkructural txcavation ™ 2323
b.2 |Gravel Fil m? 4,25
C. CONCRETE WORKS
c.1 RCPC lot 1.00
c.2  |PVCStilt lot 1.00
c.3  |Structural Concrete m? 42.31
c.4  [Reinforcing Steel (Deformed, Grade 40) / Boardwalk kg 1,601.18
D. BOARDWALK
d.l |Wood Plastic Composite Deck lot 1.00
d.2 |Wood Works lot 1.00
d.3 |Accessories lot 1.00
E: PAINTING WORKS
el |Painting Works/ Metal m? 1,368.99
e.2 |Painting Works / Wood m? 1,390.65
SIGNAGE
F. SIGNAGE
.1  |Wood Plastic Composite fot 1.00
f.2  |Signage iot 1.00
1.3 |Metal Frame lot 1.00
G. PAINTING WORKS
g.1l |Painting Works/ Metal m? 38.71
g.2  |Painting Works / Wood m? 91.54
VIEWDECK
H. EARTHWORKS
h.1  {Structural Excavation m’ 18.43
h.2  jGravel Fill m* 6.14
h.3 |Gravel Fill {___Head Size Gravel Boulder lot 1.00
L CONCRETE WORKS
i.1  |Structural Concrete m? 33.60
i.2 |Reinforcing Steef {Deformed, Grade 40) / Viewdeck kg 4,033.32
1. ROOFING WORKS
J-1  |Asphalt Roofing lot 1.00
j.2  |Wood Truss lot 1.00
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j-3  |Rafter Support lot 1.00
K. STEEL WORKS
k.1  (Railings (Post, Handrail, Horizontal Members) lot 1.00
L. FINISHING
.1 |Granite Tiles m? 38.00
.2 |PVC Ceiling lot: 1.00
.3 Rattan Seat lot 1.00
M. PAINTING WORKS
m.l  jPainting Works/ Metal m? 42.78
m.2 |Painting Works / Wood m? 222.98
ELECTRICAL
N. ELECTRICAL WORKS ot 1.00
n.l |Electrical Works lot 1.00
n.2 |Solar Lamp Post
0. PAINTING WORKS
0.1 |Painting Works/ Metal m? 15.17
| Waords: Pesos
GRAND TOTAL
in Figures: Php

Submitted By

Name of the Representative of the Bidder

Fasition
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Name of the Bidder
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Section I X. Checklist of Technical and Financial
Documents

Notes on the Checklist of Technical and Financial Documents

The prescribed documents in the checklist are mandatory to be submitted in the Bid, but
shall be subject to the following:

a. GPPB Resolution No. 09-2020 on the efficient procurement measures during a State
of Calamity or other similar issuances that shall allow the use of alternate documents
in lieu of the mandated requirements; or

b. any subsequent GPPB issuances adjusting the documentary requirements after the
effectivity of the adoption of the PBDs.

The BAC shall be checking the submitted documents of each Bidder against this checklist
to ascertain if they are all present, using a non-discretionary “pass/fail” criterion pursuant to
Section 30 of the 2016 revised IRR of RA No. 9184.
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Checklist of Technical and Financial Documents

TECHNICAL COMPONENT ENVELOPE

Class “A” Documents

Legal Documents

(]

(]

O

O

(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

(]

O

(]

OO

(f)

(9)

(h)

(i)

)

(k)

Statement of the prospective bidder of all its ongoing government and private
contracts, including contracts awarded but not yet started, if any, whether
similar or not similar in nature and complexity to the contract to be bid; and

Statement of the bidder’s Single Largest Completed Contract (SLCC) similar
to the contract to be bid, except under conditions provided under the rules;
and

Philippine Contractors Accreditation Board (PCAB) License;

or

Special PCAB License in case of Joint Ventures;

and registration for the type and cost of the contract to be bid; and

Original copy of Bid Security. If in the form of a Surety Bond, submit also a
certification issued by the Insurance Commission;

or

Original copy of Notarized Bid Securing Declaration; and

Project Requirements, which shall include the following:

a.  Organizational chart for the contract to be bid,;

b. List of contractor’s key personnel (e.g., Project Manager, Project
Engineers, Materials Engineers, and Foremen), to be assigned to the
contract to be bid, with their complete qualification and experience
data;

c.  List of contractor’s major equipment units, which are owned, leased,
and/or under purchase agreements, supported by proof of ownership or
certification of availability of equipment from the equipment
lessor/vendor for the duration of the project, as the case may be; and

Original duly signed Omnibus Sworn Statement (OSS);
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and if applicable, Original Notarized Secretary’s Certificate in case of a
corporation, partnership, or cooperative; or Original Special Power of
Attorney of all members of the joint venture giving full power and authority
to its officer to sign the OSS and do acts to represent the Bidder.

O (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
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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Republic of the Philippines

Tourism Infrastructure & Enterprise Zone Authority

Project: CONSTRUCTION OF MANGROVE BOARDWALK CUM GALLERY NEAR SANIPAAN STAGING ARE/
Location: Samal Island, Davao del Norte
Duration: 150 CD

MANPOWER & EQUIPMENT

Minimum Required Manpower Quantity

a. Project Manager 1

b. Project Engineer 1

c. Materials Engineer 1

d. Project Foreman 1

e. Skilled Worker 13

f. Helper/Laborer 29

g. Safety Officer 3
Minimum Required Equipment Quantity

a. Basic Construction Tools 1

b. Welding Machine 1

d. One Bagger Mixer 1

e. Concrete Vibrator 1

f. Waterpump 1

g. Bar Bender 1

h. Bar Cutter 1

i. Cargo Truck (10T, 270 Hp) 1

Prepared by:

lJl (ﬂ TAGUINOD
Civil Works Estimator

Checked by:

LK
F. YAMIBAQ

Manager, PMD

PEPD.QF.06

Manager,




Bid Form for the Procurement of Infrastructure Projects
[shall be submitted with the Bid]

BID FORM

Date :
Project Identification No. :

To: [name and address of Procuring Entity]

Having examined the Philippine Bidding Documents (PBDs) including the Supplemental
or Bid Bulletin Numbers finsert numbers], the receipt of which is hereby duly acknowledged,
we, the undersigned, declare that:

a. We have no reservation to the PBDs, including the Supplemental or Bid Bulletins,
for the Procurement Project: [insert name of contract]:

b. We offer to execute the Works for this Contract in accordance with the PBDs;

c. The total price of our Bid in words and figures, excluding any discounts offered
below is: [insert information];

d. The discounts offered and the methodology for their application are: [insert
information];

e. The total bid price includes the cost of all taxes, such as, but not limited to: [specify
the applicable taxes, e.g. (i) value added tax (VAT), (i) income tax, (iii) local taxes,
and (iv) other fiscal levies and duties], which are itemized herein and reflected in
the detailed estimates,

f.  Our Bid shall be valid within the a period stated in the PBDs, and it shall remain
binding upon us at any time before the expiration of that period:

g. If our Bid is accepted, we commit to obtain a Performance Security in the amount
of [insert percentage amount] percent of the Contract Price for the due performance
of the Contract, or a Performance Securing Declaration in lieu of the the allowable
forms of Performance Security, subject to the terms and conditions of issued GPPB
guidelines! for this purpose;

h. We are not participating, as Bidders, in more than one Bid in this bidding process,
other than alternative offers in accordance with the Bidding Documents;

i.  We understand that this Bid, together with your written acceptance thereof included
in your notification of award, shall constitute a binding contract between us, until a
formal Contract is prepared and executed; and

j-  We understand that you are not bound to accept the Lowest Calculated Bid or any
other Bid that you may receive.

1 currently based on GPPB Resolution No. 09-2020



k.

Name:

We likewise certify/confirm that the undersigned, is the duly autharized
representative of the bidder, and granted full power and authority to do, execute
and perform any and all acts necessary to participate, submit the bid, and to sign
and execute the ensuing contract for the [Name of Project] of the [Name of the
Procuring Entity].

We acknowledge that failure to sign each and every page of this Bid Form, including
the Bill of Quantities, shall be a ground for the rejection of our bid.

Legal Capacity:

Signature:

Duly authorized to sign the Bid for and behalf of:

Date:




Bid Securing Declaration Form
[shall be submitted with the Bid if bidder opts to provide this form of bid security]

REPUBLIC OF THE PHILIPPINES)
CITY OF } S.S.

BID SECURING DECLARATION
Project Identification No.: fInsert number]

To: [Insert name and address of the Procuring Entity]

I/'We, the undersigned, declare that:

1

I/'We understand that, according to your conditions, bids must be supported by a Bid
Security, which may be in the form of a Bid Securing Declaration.

IIWe accept that: (a) l/we will be automatically disqualified from bidding for any
procurement contract with any procuring entity for a period of two (2) years upon receipt
of your Blacklisting Order; and, (b) l/we will pay the applicable fine provided under Section
6 of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days from
receipt of the wrilten demand by the procuring entity for the commission of acts resulting
to the enforcement of the bid securing declaration under Sections 23.1(b), 34.2, 40.1 and
69.1, except 69.1(f),of the IRR of RA No. 9184; without prejudice to other legal action the
government may undertake.

I’'We understand that this Bid Securing Declaration shall cease to be valid on the following
circumstances:

a. Upon expiration of the bid validity period, or any extension thereof pursuant to your
request;

b. | am/we are declared ineligible or post-disqualified upon receipt of your notice to such
effect, and (i) I/we failed to timely file a request for reconsideration or (i) l/we filed a
waiver to avail of said right; and

c. | am/we are declared the bidder with the Lowest Calculated Responsive Bid, and l/we
have furnished the performance security and signed the Contract.

IN WITNESS WHEREOQOF, I/We have hereunto set my/our hand/s this day of [month]
[year] at [place of execution].

[Insert NAME OF BIDDER OR ITS AUTHORIZED
REPRESENTATIVE]
[Insert signatory’s legal capacity]
Affiant

[Jurat]

[Format shall be based on the latest Rules on Notarial Practice]

GPPB Resolution No. 16-2020, dated 16 September 2020



Omnibus Sworn Statement (Revised)
[shall be submitted with the Bid]

REPUBLIC OF THE PHILIPPINES )
CITY/MUNICIPALITY OF ) S.S.

AFFIDAVIT

[Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of

Affiant], after having been duly sworn in accordance with law, do hereby depose and state
that:

1.

[Select one, delete the other:]

[If a sole proprietorship:] | am the sole proprietor or authorized representative of [Name
of Bidder] with office address at [address of Bidder];

[If a partnership, corporation, cooperative, or joint venture:] | am the duly authorized and
designated representative of [Name of Bidder] with office address at [address of Bidder];

[Select one, delete the other:]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative
of [Name of Bidder], | have full power and authority to do, execute and perform any and
all acts necessary to participate, submit the bid, and to sign and execute the ensuing
contract for [Name of the Project] of the [Name of the Procuring Entity], as shown in the
attached duly notarized Special Power of Attorney;

[If a partnership, corporation, cooperative, or joint venture:] | am granted full power and
authority to do, execute and perform any and all acts necessary to participate, submit the
bid, and to sign and execute the ensuing contract for [Name of the Project] of the [Name
of the Procuring Entity], as shown in the attached [state title of attached document
showing proof of authorization (e.g., duly notarized Secretary’s Certificate,
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable;)];

[Name of Bidder] is not “blacklisted” or barred from bidding by the Government of the
Philippines or any of its agencies, offices, corporations, or Local Government Units,
foreign government/foreign or international financing institution whose blacklisting rules
have been recognized by the Government Procurement Policy Board, by itself or by
relation, membership, association, affiliation, or controlling interest with another
blacklisted person or entity as defined and provided for in the Uniform Guidelines
on Blacklisting;

Each of the documents submitted in satisfaction of the bidding requirements is an
authentic copy of the original, complete, and all statements and information provided
therein are true and correct;

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized
representative(s) to verify all the documents submitted;

[Select one, delete the rest:]

[If a sole proprietorship:] The owner or sole proprietor is not related to the Head of the
Procuring Entity, members of the Bids and Awards Committee (BAC), the Technical



10.

Working Group, and the BAC Secretariat, the head of the Project Management Office or
the end-user unit, and the project consultants by consanguinity or affinity up to the third
civil degree;

[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is
related to the Head of the Procuring Entity, members of the Bids and Awards Committee
(BAC), the Technical Working Group, and the BAC Secretariat, the head of the Project
Management Office or the end-user unit, and the project consultants by consanguinity or
affinity up to the third civil degree;

[If a corporation or joint venture:] None of the officers, directors, and controlling
stockholders of [Name of Bidder] is related to the Head of the Procuring Entity, members
of the Bids and Awards Committee (BAC), the Technical Working Group, and the BAC
Secretariat, the head of the Project Management Office or the end-user unit, and the
project consultants by consanguinity or affinity up to the third civil degree;

[Name of Bidder] complies with existing labor laws and standards; and

[Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in
compliance with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents;

b. Acknowledging all conditions, local or otherwise, affecting the implementation of the
Contract;

c. Making an estimate of the facilities available and needed for the contract to be bid, if
any; and

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the
Project].

[Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee,
or any form of consideration, pecuniary or otherwise, to any person or official, personnel
or representative of the government in relation to any procurement project or activity.

In case advance payment was made or given, failure to perform or deliver any of
the obligations and undertakings in the contract shall be sufficient grounds to
constitute criminal liability for Swindling (Estafa) or the commission of fraud with
unfaithfulness or abuse of confidence through misappropriating or converting any
payment received by a person or entity under an obligation involving the duty to
deliver certain goods or services, to the prejudice of the public and the
government of the Philippines pursuant to Article 315 of Act No. 3815 s. 1930, as
amended, or the Revised Penal Code.

IN WITNESS WHEREOF, | have hereunto set my hand this _ day of _ , 20 at

, Philippines.

[Insert NAME OF BIDDER OR ITS AUTHORIZED
REPRESENTATIVE]
[Insert signatory’s legal capacity]
Affiant

[Jurat]

[Format shall be based on the latest Rules on Notarial Practice]



STATEMENT OF EXCLUSIVITY

| certify that the personnel and the equipment pledged for the bidding for (name of the
project) shall be exclusively used for the project during its entire duration.

(Date)

(Authorized Representative)

Name of contractor

Signature

IN WITNESS WHEREOF, | have hereunto set my hand this __dayof _ ,20 at
, Philippines.

NAME OF NOTARY PUBLIC
Serial No. of Commission
Notary Public for until
Roll of Attorneys No.
PTR No.

IBP No.

Doc. No.
Page No.
Book No.
Series of
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FORMAT FOR 360 (D

Use you letter Head
Project ID. No:
Project :
Location:
Duration ;: Calendar Days
CASH FLOW BY QUARTER
TOTAL 1st Quarter 2nd Quarter 3 rd Quarter 4th Quarter

PARTICULAR

ACCOMPLISHMENT, IN %

CASH FLOW, IN Php

CUMULATIVE ACCOMPLISHMENT, IN %

CUMULATIVE CASH FLOW, IN Php

Prepared By:




Republic of the Philippines

nment Prc




