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Glossary of Terms, Abbreviation, and Acronyms

Glossary of Terms, Abbreviations, and Acronyms
ABC - Approved Budget for the Contract.

ARCC - Allowable Range of Contact 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, suppiier, distributor and/or consuitant who submits a 
bid in response to ffie 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 capadty 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 alt 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 Bkewise refer to a supplier, distributor, manufacture, or consultant.

CPI - Consumer Price Index.

DOLE - Department of Labor and Employment.

DTI - Department of Trade and Industry.

CofiAuotion of BodMp Atm and TnnS Shed
Port of Lueano. QuKon



VI
Glossary of Terms, AUrevalbn, and Acronyms

Foreign-funded Procurement or Foreign-Aseisted Project - Refers to procurement whose 
funding source is from a fcMoign government, foreign or international financing institution as 
spedfied in the Treaty or Intemationai or Executive Agreement. (2016 revised iRR, Section 5[bj).

GFI - Government Financiai Institution.

GOCC - Government-owned and/or-controiied 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 refemed to as civil works 
orworks. (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 Annua! 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.

CenatnieAen d Badi^ Area and Tranii Shad
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SECTION I

INVITATION TO BID



PHILIPPINE
PORTS

AUTHORITY

INVITATION TO BID

FOR THE

CONSTRUCTION OF BACK-UP AREA AND TRANSIT SHED, 
PORT OF LUCENA, QUEZON

The Philippine Ports Authority, through the Corporate Budget of the Authwity for CY 2021, 
intends to apply the sum of P215,683,564.94 being the Approved Budget for the Contract (ABC) 
to payments under Uie contract for the CONSTRUCTION OF BACK-UP AREA AND TRANSIT 
SHED. PORT OF LUCENA. QUEZON (LFP MRQ NO. 020-2021). Bids received in excess of 
the ABC shall be automatically rejected at bid opening.

The Philippine Ports Authority now invites bids for the above Procurement Project. Completion 
of tfte Works is required in Six Hundred (600) calendar days from the receipt by the successftji 
bidder of the Notice to Proceed. Bidders should have completed a contract similar to the 
Project. The description of an eligible bidder is contained in the Bidding Documents, particularly, 
in Section II (Instructions to Bidders).

Bidding will be conducted through open competitive bidding procedures using a non
discretionary “pass/fair criterion as specified in the 2016 Revised Implementing Rules and 
Regulations (IRR) of Republic Act (RA) 9184.

Interested bidders may obtain further information from the Philippine Ports Authority Bids and 
Awards Committee (BAC) and inspect the Bidding Documents at the address given below from 
8:00 a.m. to 5:00 p.m., Monday to Friday.

A complete set of Bidding Documents may be acquired by interested Bidders on 01 July 2021 
from the given address and website(s) below and upon payment of the applicable fee for the 
Bidding Documents, pursuant to the latest Guidelines Issued by the GPPB, in the amount of 
FIFTY THOUSAND PESOS (P50.000.00). The Procuring Entity shall allow the bidder to present 
its proof of payment for the fees in person.

The Philippine Ports Authority’s Bids and Awards Committee will hold a Pre-Bid Conference on 
13 July 2021 at 2:00 p.m. at the PPA Function Room, 7th Floor, PPA Bldg., Bonifacio Drive, 
South Harbor. Port Area, Manila, and/or through wdeo conferendng or webcasting via zoom, 
which shall be open to ail prospective bidders.

Bids must be duly received by the BAC Secretariat through manual submission at the office 
address indicated below on or before 28 July 2021 at 1:00 p.m. Late bids shall not be 
accepted.

All bids must be accompanied by a bid security in any of the acceptable f<xms and in amount 
stated in ITB Clause 16.

A D,iv« Sstjpi Port
P.O. 43€ VdftW.

let U'3 WT-M56 to 83 Fax No (♦632* 52T-4855 
Vk«ts.lo WWW P0.1 com pr»



Bid opening shaS be on 28 July 2021 at 2HM p.m. at the 7th Floor. PPA BuBdng, A. Bonifacio 
Drive, South Hator, Port Area, Mania. Bids wH be opened in the presence of the bidders’ 
representaives who choose to attend the acth^.

the PN^be Ports Authority reserves tie right to r^ect any and al bids, declare a ^ure of 
bidding, or not award the contract at any Ome prior to contract award in accordance with 
Sections 35.6 and 41 of the 2016 revised Imptementing Rides and Regulations of RA No. 9184, 
without thereby incuiTing arty liabifty to the affected bidder or bidders.

• Required PCAB Registration: MEDIUM B- Port Harbor and Offehore
Engineering

For fiather information, please refer to:

BAG Secr^artat. Ph^3p^ Ports Authortty 
5th Floor, PPA Bldg., A. Bonifado Drive. 
South Harbor. Port Area, Manila 
Telephone Nos. 8527-47-35

8527-83-56 to 63 bc.539 
PPA WebsSe: www.DPa.com.Dh 
PhiGEPS WebsSe; www41Nlgeps.gov.ph

MARK JOf|jS. PALOMAR
Chairperson. PPA Head Office Bids and Awards
CommHee for Engtoeertog Projects (HO-BAC-EP)

http://www.DPa.com.Dh
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INSTRUCTIONS TO BIDDERS



ITB- 1

1. Scope of Bid

The Procuring Entity. Philippine Ports Authority Invites Bids for the 
Construction of Back-up Area and Transit Shed, Port of Lucena, Quezon 
with Project Identification Number LFP MRQ No. 020-2021.

The Construction of Back-up Area and Transit Shed, Port of Luc&ta, 
Quezon is for the construction of Works, as described in Section VI 
(Specifications).

2. Funding Information

2.1. The Philippine Ports Authority through the source of funding as 
indicated below for CY2021 in the amount of F 215,683,564.94.

2.2. The source of funding is:

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 
assodated policies, rules and regulations as the primary source thereof, while 
the herein dauses 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 BAG 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, detennined the general charaderistics of the contraded 
Works and the conditions for this Projed, such as the location and the nature 
of the work; (b) dimatic 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, eledric power and access roads; and (d) 
other fadors tfiat may affed the cost, duration and execution or 
implementation of the contrad, projed, or work and examine all instrudions, 
forms, terms, and projed requirements in the Bidding Documents.

4. Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices

The Procuring Entity, as well as the Bidders and Contradors, shall observe 
the highest standard of ethics during the procurement and execution of the 
contrad. They or through an agent shall not engage in cormpt, fraudulent, 
collusive, coercive, and obstrudive pradices defined under Annex “I” of the 
2016 revised IRR of RA No. 9184 or other integrity violations In competing for 
the Projed.

Con$(njctk>n of Backn^ Ans and Transit Shad 
Port of Uieana. Quazon



ITB-2

5. Eligible Bidders

5.1 Only Bids of Bidders found to be legally, technically, and 
financially capable wll 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 BOS.

5.3. For Foreign-funded Procurement, the Procuring Entity and 
the foreign govemment/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.

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

7. Subcontracts

7.1. The Bidder may subcontract portions of the Project to the extent 
allowed by the Procuring Entity as stated herein, but in no case more 
than fifty percent (50%) of the Project.

The Procuring Entity has prescribed that:
Subcontracting is not allowed.

7.2. Subcontracting of any portion of the Project does not relieve the 
Contractor of any liability or obligation under the Contract. The Supplier 
will be responsible for the acts, defaults, and negligence of any 
subcontractor, Its agents, servants, or workmen as folly as if these 
were ftie Contractor’s own acts, defaults, or negligence, or those of its 
agents, servants, or workmen.

8. Pre-Bid Conference

The Procuring Entity will hold a pre-bid conference for this Project on the 
specified date and time and either at its physical address and/or through 
videoconferendng/webcasting as Indicated in paragraph 6 of the IB.

ConstmcSon of Back-up Ana and Tranai Shod 
Poet cf Lucora. Ouonn
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9. 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.

10. Documents Comprising the 
Components

Bid: Eligibility and Technical

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

10.2 If the eligibility requirements or statements, the bids, and all other 
documents for submission to the BAG 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 foe 
/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.

10.3 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 foe 
contract for this Project. Any additional type of Contractor license or 
permit shall be indicated in the BDS.

10.4 A List of Contractor’s key personnel (e.g.. Project Manager, Project 
Engineers, Materials Engineers, and Foremen) assigned to foe 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.

10.5 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 foe equipment 
lessor/vendor for foe duration of the project, as the case may be, must 
meet the minimum requirements for the contract set in the BDS.

11. Documents Comprising the Bid: Financial Component
11.1. The second bid envelope shall contain the financial documents for foe 

Bid as specified in Section IX. Checklist of Technical and Financial 
Documents.

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

Construction of BaekAip Atm and Transit Stwd
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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 
IRRof RANo. 9184.

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

13. 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.

14. 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:
Philippine Pesos.

15. 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 vwth the schedule in the 
BDS.

15.2. The Bid and bid security shall be valid until One Hundred Twenty (120) 
days from the date set for Bid Opening. Any bid not accompanied by an 
acceptable bid security shall be rejected by the Procuring Entity as 
non-responsive.

16. 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 frie Bid. However, failure of the Bidders to comply with the said 
request shall not be a giound for disqualification.

Cointruction of Badwp Area and Transit Shed
Port of Uiesna. Ouezen



ITB-5

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, automaticaily disqualified.

17. Deadline for Submission of Bids

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.

18. Opening and Preliminary Examination of Bids

18.1. The BAG shall open the Bids in public at the time, on the date, and at 
the place spedfied in paragraph 9 of the IB. The Bidders’ 
representatives who are present shall sign a register evidencing tiieir 
attendance. In case videoconferencing, webcasting or other similar 
technologies will be used, attendance of partidpants shall likewise be 
recorded by the BAG 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 rBvised IRR of RA No. 9184.

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity’s BAG shall immediately conduct a detailed 
evaluation of ali Bids rated “passed’’ using non-discretionary pass/fail 
criteria. The BAG 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 Glause 16 shall be submitted for 
each contract (lot) separately.

19.3 In all cases, the NFGG 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.

20. Post Qualification

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

21. Signing of the Contract

The documents required in Section 37.2 of the 2016 revised IRR of RA No. 
9184 shall forni part of the Contract. Additional Contract documents are 
indicated in the BDS.
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BD1
Bid Data Sheet

ITB Clause

5.2

Bid Data Sheet

7.1

10.3

10.4

For this purpose, contracts similar to the Project refer to contracts which 
have the same Major Categories of Works which shall be:

Description/Clarification Unit of 
Measure

Quantity 
(at least)

1. RC Pile Driving Works l.m. 552

2. Reinforced Concrete Works cu.m. 261

3. Rockworks
a. 50-100 kg core rocks
b. 1,000 kg armour rocks

cu.m.
cu.m.

2,335
1,294

4. Placing of fill materials cu.m. 27,484

5. Supply and install interlocking 
concrete paving blocks

sq.m. 4,918

6. Construction of Structural
Steel Building

m.t 117

7. Construction of Portland
Cement Concrete Pavement

sq.m. 1,115

Portion of Works allowed to be
subcontracted:

Subcontracting is not allowed

For Joint Venture:

Special PCAB License

Maximum Percentage allowed to be 
subcontracted:

Subcontracting is not allowed

The key personnel must meet the required minimum years of experience
set below:

Key Personnel

a. Project Manager

b. Project Engineer

c. Materials Engineer II

General
Experience

Relevant
Experience
(Minimum)

Five (5) years 

Three (3) years 

One (1) year

Construction of Back-up Area and Transit Shed
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Bid Data Sheet

d. Construction Safety and
Health Officer

e. Foreman

One (1) year

Five (5) years

10.5 The minimum major equipment requirements are the following:

Please refer to Section 8, Annex 3 Minimum Major Equipment
Requirements

12 Value Engineering Clause:

Not Allowed

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 P 4,313,671.30, 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 P 10,784,178.25, if bid security is in Surety 
Bond.

16 Each bidder shall submit one (1) original and six (6) copies of the Technical 
and Finandal Proposals, properly labelled, book-bound, with hard cover 
and corresponding index tab.

19.2 Partial bids:

Not Allowed

20 Other appropriate licenses and permits required:

None

21 Other contract documents are as follows:

Construction Schedule and S-Curve, Manpower Schedule, Construction 
Methods. Equipment Utilization Schedule. Constniction Safoty and Health 
Program approved by the Department of Labor and Employment and 
PERT/CPM or other acceptable tools of project scheduling.
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1. Scope of Contract

This Contract shall Include all such Items, although not specifically mentioned, 
that can be reasonably intend 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 
vk^re issued after the effectivity of the said amendment.

2. 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).

3. 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 foe Contractor 
suffers delay or incurs cost from failure on the part of the Procuring 
Entity to give possession in accordance \nnth the terms of this clause, 
the Procuring Entity’s Representative shall give foe 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 foe 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.

4. The Contractor’s Obligations

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

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

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.

6. 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.

7. Warranty

7.1. In case the Contractor falls 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.

8. 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.

9. 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 cormpt, 
fraudulent, collusive, coercive, and obstructive practices as stated in ITB 
Clause 4.
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10. Dayworks

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 SCO, 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.

11. 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 Entit/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 Entit/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.

12. 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.

13. 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.

14. 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.
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15. Operating and Maintenance Manuals

15.1. If required, the Contractor will provide “as built" Drawings and/or 
operating and maintenance manuals as spedfied in the SCC.

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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Special Conditions of Contract
GCC Clause

2 Sectional Completion:

None
4.1 The Procuring Entity shall give possession of all parts of the Site 

to the Contractor upon commencement of the project.
6 Site Investigation Report:

None
7.2 Permanent structures: Fifteen (15) years

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.t 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

10 No dayworks are applicable to the contract.
11.1 The Contractor shall submit the Program of Work to the Procuring 

Entity’s Representative within days of delivery of the Notice
of Award.

11.2 The amount to be withheld for late submission of an updated 
Proaram ofWork is

13 The provision on advance payments or mobilization fees in the 
terms and conditions of all contracts/ purchase orders/job orders 
for goods, services and infrastructure projects that will be signed 
or executed shall henceforth be excluded.

14 No further instructions.
15.1 The date by which operating and maintenance manuals are 

reouired is

The date by which “as built” drawinas are reouired is
15.2 The amount to be withheld for failing to produce “as built” 

drawings and/or operating and maintenance manuals by the date 
reouired is

Consmidwn of Back-up Araa and Trans* Shed
Pod of Lueena, Quezon



SECTION VI

TECHNICAL SPECIFICATIONS



Technical Specificalione 
(Demolition and Removal Mbrfca)

ITEM 01 DEMOLITION AND REMOVAL WORKS

DESCRIPTION

The wotic includes the furnishing of all labor, materials and equipment required to cany out the 
demolition and removal of old structures, port accessories and obstructions including demolition of 
miscellaneous concrete curbs etc., as required for the execution of the Contract.

The Contractor shall submit the proposed methodology or procedure of demolition work with 
detailed drawings and calculations if necessary, to the Engineer for approval, before the execution 
of the Works.

The Contractor shall keep all pavements and landing areas to and from the site of the disposal area 
dean and free of mud. dirt and debris during and after the execution of disposal. Disposal of debris 
and materials shall be as directed by the Engineer.

GENERAL PROVISIONS

1. The Contractor shall be deemed to have satisfied himself of the site conditions, and to have 
induded in his unit prices provision for all risks that may arise during or in connection with 
the work.

2. The demolition shall be carried out by approved methcxfs and equipment such as concrete 
breakers, gas-cutters, hydraulic jacte, compressed air disintegrators, etc., however, no 
blasting shall be used unless approved in writing by the Engineer and after obtaining tiie 
written permission of the concerned authCHities.

3. The Contractor shall provide suitable equipment, skilled labor and appropriate temporary 
works sudi as scaffoldings to ensure safety in his demolition works as well as in the 
adjacent area.

4. Contractor shall demolish all the strudural members above the level on which the 
subsequent and permanent works under this Contract will begin. To this end, the temporary 
construction works such as excavation shall be conducted by the Contractor.

5. Materials coming from the demolition works, except general earth, shall remain the property 
of the Procuring Entity, the designated part of which shall be stored by the Contractor at 
places specified by the Engineer/ Accepting authority. Receiving copy of Turn-Over Report 
shall be provided.

6. In case of demolition of wharf deck and platform, the contractor shall ensure that no debris 
will be remained/deposited at seabed.

INTERFERENCE WITH PORT OPERATIONS

During the execution of the work, the Contractor shall not interfere with the shipping, navigation and 
other traffic in the port.

The Contractor shall make arrangements with the operations people on the schedule of demolition 
and related works to keep port operation activities undisturbed at all times.

Prior to commencement of the demolition works, the Contractor shall infbrm/announce to port users 
the schedule of disconnection of utilities.
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(DemolHion and Removal Works)

STORAGE AND DUMPING

Prior to the commencement of the demolition work, the Engineer shall submit to the Contractor a list 
in which all the materials to be salvaged and overhauled, as property of PPA, and the description of 
the location of their storage. Materials embedded in concrete units shall not be salvaged.

The Contractor shall separate materials to be salvaged from debris. Salvaged materials shall be 
loaded, transported and unloaded by the Contractor at the specified locations.

The Contractor may dump debris or extracted rocks on land areas but out of the site, which areas 
shall be procured and prepared at his own expense. In this case, safety measures shall be 
undertaken in the transporting, unloading, covering and others as requested by the Engineer.

The approximate distance of the disposal site from the project site is about five (5) kms., as 
designated by the PMO thru the implementing office.

EXECUTION

1. Prior to the commencement of demolition works, the alignments of the new constmction 
works to existing structure shall be checked.

2. The width and alignment of portion of existing structure to be demolished shall be maticed by 
paint.

3. With these lines as guides, concrete shall be broken and reinforcing bars cut, such that 
panels or portions of the structure can be lifted out for disposal elsewhere outside of the 
operational work area.

4. Rocks removed from existing slope protection shall be stored for re-use in new construction.

5. Demolish pavements, curbs, fences, utilities, services, navigation aids and the likes as 
determined in the field for each project and as shown on the drawings or as directed by the 
Engineer.

6. Materials coming from the demolition works shall be properly disposed by the Contractor. 

SAFETY

During the course of survey and clearing, any obstacles which are recognized and seemed to be 
explosive or hazardous to workers shall be removed from the site by the proper Authority.

At the end of each day's work, the Contractor shall keep the workplace in safe condition and clean 
so that no part Is in danger of falling or creating hazard to personnel or equipment.
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Technical Specifications 
(Dranage VVbrtcs)

ITEM 02 DRAINAGE WORKS

SCOPE OF WORK

The works shall consist of excavation, backfilling and instruction of lateral drains, construction of 
manholes, reconnection to existing lateral and other related works in accordance with the 
dimensions, size, elevation and grade as shown on the drawing and shall (x>nfbrm with the 
Specification.

At least thirty (30) days before the start of any construction related to drainage works, the 
Contractor shall submit to the Engineer for his approval, shop drawings of the drainage work he 
intends to construct. The shop drawings shall indude the materials and the general method of 
installation he intends to employ.

MATERIAL REQUIREMENTS

SELECTED FILL

Fill shall be in accordance with Item “Redamation and Fill'.

GRAVEL BEDDING

Gravel Bedding/gravel base shall be in accordance with the spedfications of Crushed Course 
Aggregates in “Reinforced Concrete”.

SAND BEDDING

Sand bedding shall be in accordance with Item “Reinforced Concrete (Fine Aggregates)”. 

CONCRETE

Mixing/Casting and steel reinforcements shall be in accordance with Item ‘Reinforced Concrete” 
while the dimensions shall be as shown on the Drawings.

CEMENT MORTAR

Cement mortar shall consist of one part Portland cement to two parts of fine aggregate with water 
added as necessary to obtain the required consistency.

REINFORCED CONCRETE PIPE

The fabrication of reinforced concrete pipes shall confonn to the Specifications of ASTM C 76 while 
the testing requirements shall conform to ASTM C 497. The Engineer reserves the right to inspect 
and test the pipe deliverad for intended purpose. Defects that are discovered after acceptance of 
delivery of the pipe but before installation shall be a cause for rejection.

Standard reinforcement details and concrete strength shall be in accordance with DPWH ‘Standard 
Two Meter Concrete Pipe Culvert”.

EXECUTION

EARTHWORKS

All earthworks for concrete pipe cxilvert shall conform to the lines, grades and elevations shown on 
the drawings or as directed by the Engineer.
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The lateral drain shall be excavated to the depth, grade and width established by the Engineer. The 
bedding surface shall provide a firm foundation of uniform density throughout ttie entire length. Soft, 
spongy, or otherwise unstable materia! encountered that will not provide a firm foundation for the 
concrete drainage shall be removed to the full width of the trendies and replaced by suitable 
material to a depth of not less than 30 cm. 100mm thick gravel bedding shall be used as foundation 
or otherwise as specified.

PIPE LAYING

The pipe shall be tested for water-tightness of joints before backfilling the trench. Unsatisfactory 
work shall be corrected without additional cost to the PPA. The collar shall have set suffidently prior 
to backfilling.

Methods of installation and typical bedding for pipe conduits if not induded in the plans, shall 
conformed to DPWH ‘Standard Two Meter Reinforced Concrete Culvert".

LATERAL DRAIN

Concrete cover and the existing steel gratings shall be set to the required elevations as shown on 
the drawings to fit the adjoining surfaces and shall be installed after the adjdning concrete is strudc 
off and finished, and the fit on the frames shall be such that there is no rocking.

All completed strudures shall be thoroughly deaned of any accumulations of silts, debris or foreign 
matter of any kind, until finally accepted and put into service.

CATCH BASIN INLETS, MANHOLES AND OUTLETS

Lid frames shall be set to the required elevations as shown on the drawings to fit the adjoining 
surfaces. Lids shall be installed after the adjoining concrete is struck off and finished, and the fit on 
the frames shall be such that there is no rocking.

Where reconstrudion of existing catch basin inlets, manholes, outiets, or similar strudures are 
indicated, the work shall be in accordance to the details and elevations as shown on the drawngs, 
induding re-installation of existing metal frames, grates and lids, or repladng of concrete covers 
instead of grates that may have been lost or found lacking. All completed strudures shall be 
thoroughly deaned of any accumulations of silts, debris or foreign matter of any kind, until finally 
accepted and put Into service.

FIELD DENSITY TEST

Field Density tests to determine the percent of compadion of the fill material shall be conduded 
until a field density of at least 95 percent of the maximum dry density in accordance v^h AASHTO 
T180, Method D has been achieved. In place density determination shall be made in accordance 
with AASHTO T191.
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(Reinforced Concrete)

ITEM 03 REINFORCED CONCRETE

SCOPE OF WORK

AD works faNing under this Section shaN include reinforced concrete for a!! kinds and parts of any 
reinforced concrete structure.

GENERAL PROVISIONS

1. Full cooperation shall be given to the other trades to install embedded items. Suitable 
templates or instructions will be provided for setting, items shall have been inspected, and 
tests for concrete or other materials or for mechanical operations shall have been completed 
and approved.

2. The following publications of the issues listed below, but referred to thereafter by basic 
designation only, form as an integral part of this Spe^cation to the extent indicated by the 
reference thereto:

a. American Concrete Institute (ACI) Standards:

ACI117 Standard Specifications for Tolerances for Concrete Construction 
and Materials

ACI 121R Quality Management System for Concrete Construction 

ACI 201.2R Guide to Durable Concrete

ACI 211.1 Standard Practice for Selecting Proportions for Normal. Heavyweight, 
and Mass Conoete

ACI 214R Recommended Practice for Evaluation of Strength Test Results of 
Concrete

ACI 301 Specifications for Structural Concrete

ACI 304.2R Placing Concrete by Pumping Methods

ACI 304R Guide for Measuring, Mixing, Transporting, and Placing Concrete

ACI 305R Hot Weather Concreting

ACI 306.1 Standard Specification for Cold Weather Concreting

ACI 308R Guide to Curing Concrete

AC! 309R Guide for Consolidation of Concrete

ACI 311.4R Guide for Concrete Inspection

ACI 318M Metric Building Code Requirements for Structural Concrete and 
Commentary
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ACI 347 Guide to Formwork for Concrete

ACISP-16 Retd Reference Manual: Standard Specifications for Structural 
Concrete with Selected ACI and ASTM References

ACI SP-2 ACI Manual of Concrete Inspection

b. American Society fw Testing and Materiais (ASTM) Publications:

ASTM C150 Standard Specification for Portland Cement

ASTM C114 Standard Method for Chemical Analysis of Hydraulic Cement

ASTM C185 Standard Method for Air Content of Hydrauiic Cement

ASTM C116 Standard Test Method for Fineness of Portland Cement by the 
Turbidimeter

ASTM C 204 Standard Test Method for Fineness of hlydraulic Cement by Air- 
Peimeability Apparatus

ASTM C151 Standard Test Method for Autodave Expansicm of Portiand Cement

ASTM C109 Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars

ASTM C 266 Standard Test Method for Time of Setting of Hydraulic-Cement Paste 
Gilmore Needles

ASTM C191 Standard Test Method of Time Setting of Hydrauiic Cement by Vicat 
Needle

ASTM C 33 Standard Specification for Concrete Aggregates

ASTM C136 Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C117 Standard Test Method for Materiais Finer than 75 micron (No. 200) 
Sieve in Miners Aggregates by Washing

ASTM C 29 Standard Test Method for Bulk Density (Unit Weighf) and Voids in 
Aggregate

ASTM C128 Standard Test Method for Density, Relative Density (Spedfic Gravity), 
and Absorption of Rne Aggregates

ASTM C 87 Standard Test Method for Effect of Organic Impurities in Fine Aggregate 
on Strength of Mortar

ASTM C 88 Standard Test Method for Soundness of Aggregates by Use of Sodium 
Sulfate or Magnesium Sulfate
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ASTM C142 Standard Test Method for Clay Lumps and Friable Particles in 
Aggregates

ASTM C 97 Standard Test Method for Absorption and Bulk Specific Gravity of 
Dimension Stone

ASTM C127 Test Method for Specific Gravity and Absorption of Coarse Aggregate

ASTM C 535 Standard Test Method for Resistance to Degradation of Large-Size 
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 88 Standard Test Method for Soundness OS Aggregates by Use of Sodium 
Sulfate or Magnesium Sulfate

ASTM C131 Test Method for Resistance to Degradation of Small-size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 94 Standard Specification for Ready-Mixed Concrete

ASTM D 512 Chloride Ion in Water

ASTM D 516 Sulfate Ion in Water

ASTM A 615 Standard Specification for Deformed and Plain Cartx>n-Steel Bars for 
Concrete Reinforcement

ASTM A 370 Standard Test Methods and Definitions for Mechanical Testing of Steel 
Products

ASTM A 510 Standard Specification for General Requirements for Wire Rods and 
Coarse Round Wire, Carbon Steel

ASTM A 6 Standard Specification for General Requirements for Rolled Structural 
Steel Bars, Plates. Shapes, and Sheet Piling

ASTM C 31 Standard Practice for Making and Curing Concrete Test Spedmens 
in the Field

ASTM C 39 Standard Test Method for Compressive Strength of Cylindrical 
Concrete Spedmens

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete

ASTM C192 Standard Practice for Making and Curing Concrete Test Spedmens in 
the Laboratory

ASTM C 293 Standard Test Method for Flexural Strength of Concrete (Using Simple 
Beam with Center-Point Loading)

ASTM C 78 Standard Test Method for Flexural Strength of Concrete (Using Simple 
Beam with Third-Pdnt Loading)

ASTM C 42 Standard Test Method for Obtaining and Testing Drilled Cores and 
Sawed Beams of Concrete
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ASTM C174 standard Test Method for Measuring Thickness of Concrete Elements 
Using Drilled Concrete Cores

ASTM C143 Standard Test Method for Slump of Hydraulic-Cement Concrete

ASTM C 494 Standard Specification for Chemical Admixtures for Concrete

ASTM C 1017 Standard Specification few Chentical Admixtures for use in 
Producing Flowing Concrete

ASTM C171 Standard Specification for Sheet Materials for Curing Concrete

ASTM C 309 Standard Specification for Liquid Membrane-Fomriing Compounds for 
Curing Concrete

ASTM 5329 Standard Test Methods for Sealants and Rllers, Hot Applied, For Joints 
and Cracks in Asphaltic and Portland Cement Concrete Pavements

ASTM D 5167 Standard Practice for Melting of Hot Applied Joint and Crack Sealant 
and Filler for Evaluation

ASTM A 706 Standard Specification for Low-Alloy Steel Deformed and Plain 
Bars for Concrete Reinforcement

ASTM A 966 Standard Test Method for Magnetic Partide Examination of Steel 
Forgings using Altemating Current

ASTM C 1064 Standard Test Method for Temperature of Freshly Mixed 
Hydraulic-Cement Concrete

ASTM C 1077 Standard Practice for Laboratories Testing Concrete and Concrete 
Aggregates for use in Construction and Criteria for Laboratory 
Evaluation

ASTM C1107 Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Non-shrink)

ASTM C1116 Standard Specification for Fiber-Reinforced Concrete

ASTM C1157 Standard Specification for Hydraulic Cement

ASTM C138 Standard Test Method for Density ("Unit Weight"), Yield, and Air 
Content (Gravimetric) of Concrete

ASTM C173 Standard Test Method for Air Content of Freshly Mixed Concrete 
by the Volumetric Method

ASTM C 260 Standard Specification for Air-Entraining Admixtures for Concrete

ASTM C 295 Petrographic Examination of Aggregates for Concrete

ASTM C 33 Standard Specification for Concrete Aggregates

ASTM C 42 Standard Test Method for Obtaining and Test Drilled cores and Sawed 
Beams of Concrete

Comfrucbofi of BidMjp Atm and Tnrwl Shad 
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ASTM C 469 Static Modulus of Elasticity and Poisson's Ratio of Concrete in 
Compression

ASTM C 595 Standaixl Spedfication for Blended Hydraulic Cements

ASTM C1116 Standard Specification for Fiber-Reinforced Concrete and Shotcrete

ASTM C1751 Prefonned Expansion Joint Fillers for Concrete Paving and Structural 
Construction.(Non-extruding and Resilient Bituminous Types).

ASTM D1179 Fluoride Ion in Water

ASTM D1190 Standard Specification for Concrete Joint Sealer, Hot-Applied 
Elastic Type

ASTM D1751 Standard Specilication for Preformed Expansion Joint Filler for 
Concrete Paving and Structural Construction (Non-extruding 
and Resilient Biturrenous Types)

ASTM E 329 Standard Specification for Agencies Engaged in the Testing and/ or 
inspection of Materials used in Construction

c. American Welding Society (AWS)

d.

D 12 Welding Reinforcing Steel, Metal Inserts and Connections In 
Reinforced Concrete Constniction.

Philippine National Standard (PNS)

PNS 49 Steel Bars for Concrete Reinforcement

e. DPWH Standard Specifications

e. Ail other standards hereinafter indicated.

f. The edition or the revised version of such codes and standards current at the date 
twenty eight (28) days prior to date of bid submission shall apply. During Contract 
execution, any changes in such codes and standards shall be applied after approval by the 
Owner.

SUBMITTALS

1. Test Reports and Certificates shall be furnished and approval received before delivery 
of certified or tested materials to the Project Sites.

a. Submit Test Reports for the following:

a.1 Concrete mixture proportions

Submit copies of test reports by independent test labs conforming to 
ASTM C 1077 showing that the mixture has been successfully tested to 
produce concrete with the properties specified and that mixture will be

Conatnictian of SactMip Aim tnd TnisR Sh*d 
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suitable for the job conditions. Test reports shall be submitted along with the 
concrete mixture proportions. Obtain approval before concrete placement. 
Fully describe the processes and methodology whereby mixture proportions 
were developed and tested and how proportions will be adjusted during 
progress of the work to achieve, as closely as possible, the designated levels 
of relevant properties.

a.2 Aggregates

a.5

Submit test results for aggregate quality in accordance with ASTM C 33. 
Where there is potential for alkali-silica reaction, provide results of tests 
conducted in accordance with ASTM C 227 or ASTM C 1260. Submit 
results of all tests during progress of the work in tabular and graphical 
form as noted above, describing the cumulative combined aggregate grading 
and the percent of the combined aggregate retained on each sieve.

a.3 Admixtures

Submit test results in accordance with ASTM C 494 and ASTM C 1017 for 
concrete admixtures, ASTM C 260 for air-entraining agent, and manufacturer's 
literature and test reports for corrosion inhibitor and anthwashout admixture. 
Submitted data shall be based upon tests perfomried v^in 6 months of 
^bmittal.

a.4 Cement

Submit test results in accordance with ASTM C 150 Portland cement. Subntit 
cunent mil data.

Water

Submit test results In accordance with ASTM D 512 and ASTM D 516.

b. Submit Certificates for the following: 

b. 1 Curing ccHicrete elements

Submit proposed materials and methods for curing concrete elements. 

b.2 Form removal schedule

Submit proposed materials and methods for curing concrete elements.

b.3 Concrete placement and compaction

Submit technical literature for equipment and methods proposed for use in 
placing concrete. Indude |ximping or conveying equipment induding type, 
size and material for pipe, valve diaraderistics, and the maximum length and 
height concrete will be pumped. No adjustments shall be made to the mixture 
design to tedlitate pumping.

CoiBinicton ofBactMip Aiea and Tnnsil Shad
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Submit technical literature for equipment and methods proposed for vibrating 
and compacting concrete. Submittal shall indude technical literature describing 
foe equipment induding vibrator diameter, length, frequency, amplitude, 
centrifugal force, and manufacturer's description of foe radius of influence 
under load. Where flat work is to be cast, provide similar information 
relative to the proposed compacting screed or other method to ensure dense 
placement.

b.4 Mixture designs

Provide a detailed report of materials and methods used, test results, and the 
field test strength (for) for marine concrete required to meet durability 
requirements.

2. The Contractor shall submit shop drawings and erection drawings for formwork and 
scaffolding at least 14 days prior to commencing the work.

Each shop drawing and erection drawing shall bear the signature of a Contractor's qualified 
Engineer. Details of all proposed fomrwork to be prefabricated and formwork to produce 
special finishes shall be submitted to the Engineer for approval before any materials are 
ordered. If foe Engineer so requires, samples of proposed formworks shall be constructed 
and concrete placed at foe Contractor's expense so that the proposed mefoods and 
finished effect can be demonstrated.

The Contractor shall submit shop drawings showing reinforcing bar placing and bar lists 
for the Engineer's approval. Such shop drawings shall show also supplemental bars for 
forming, strengthening frames of bars of sufficient rigidity to withstand forces during placing 
concrete, if necessary, shaped steel may be added to improve rigidity of foe frame of bar.

Such shq3 drawings shall dearly indicate bar sizes, spadng, location and quantities of 
reinforcement, mesh, chairs, spacers and other details to be as per ACI Manual of 
Standard Practice for Detailing Reinforced Concrete Structures.

Details shall be prepared for placement of reinforcement where spedal conditicms occur, 
induding most congested areas and connection between pre-cast concrete and concrete in- 
situ.

All shop drawings shall be reviewed by the Engineer within seven (7) days after receiving 
them. At least two (2) days prior to pouring concrete, the Contractor shall submit to the 
Engineer a pouring permit for his inspection and approval.

MA TERIAL REQUIREMENTS

CEMENT

Unless otherwise spedfied in the Drawings, only one (1) brand of cement shall be used for 
any indiwdual strudure. In detennining foe approved mix, only Portland cement shall be used 
as foe cementitious material.

1. Portland Cement: ASTM C 150

Type I (for general use in construction)

ConWuction of BadMV Area and Transit $t)»d 
Pon of Uicena. Quezon
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ADMIXTURE (IF NECESSARY)

Unless otherwise required by field conditions, admixture may be used subject to the 
expressed approval of the Engineer. The cost of which shall already be included in the unit 
cost bid of the Contractor for the concrete.

1. Air Entraining Admixture shall conform to ASTM C 260.
2. Admixture other than air entraining agent shall conform to ASTM C 494.
3. Admixture containing chloride ions, or other ions producing deleterious effect shall 

not be used.

AGGREGATES

1. Crushed Coarse Aggregate

Conforming to ASTM C 33 and ha\nng nominal sizes passing 38.0 mm to 19.0 mm, 19.0 mm 
to 9.5 mm to No. 4 sieve. The materia! shall be well graded between the limits indicated and 
individually stockpled. It shall be the Contractor's responsibility to blend the materials to 
meet the gradation requirements for various types of concrete as specified heran.

Nominal sizes for combined gradation shall be as follows:

ASTI/I Sieves

Nominal Size of Coarse Aggregates

% by Weight Passing

40mm 25mm 19mm 10mm

50.0mm (2") 100 - - -

38.0mm (11/2") 95-100 100 - -

31.8mm (1 1/4”) - 90-100 100 -

25.0mm (1”) - - 90-100 -

19.0mm (3/4”) 35-70 25-90 - 100

16.0mm (5/8") - - 20-55 85-100

9.5mm (3/8”) 10-30 0-10 0-10 0-20

No. 4 0-5

Conaruction of BacIcHip Area irM Transit Shed
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2. Fine Aggregate

ASTM C 33 except for gradation which has been reused to meet local conditions unless 
otherwise required by the Engineer, grading of find aggregate shall be as follows:

ASTM Sieves % by Weight Passing

9.5mm (3/8") 100

No.4 90-100

No. 8 80-100

No. 16 50-90

No. 30 25-60

No. 50 5-30

No. 100 0-10

b.

WATER

Grading of fine aggregates shall be reasonably uniform and fineness modulus 
thereof shall not vary more than 0.2 from that of the representative sample in which 
mix proportions of concrete are based.

Due care shall be taken to prevent segregation.

The mixing water shall be dear and apparently dean. If it contains quantities or substances 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 injurious 
to the quality, shall be subject to the acceptance criteria as shown in Table 6.3 and Table 6.4 or as 
designated by the purchaser.

When wash water is permitted, the producer will provide satisfactory proof or data of non
detrimental effects if potentially reactive aggregates are to be used. Use of wash water will be 
discontinued if undesirable reactions with admixtures or aggregates occur.

Table 6.3 Acceptance Criteria for Questionable Water Supplies

Test Limits
Compressive strength, min. %
Control at 7 days

90

Time of Setting deviation from control from 1:00 earfler to 1:30 later

Time of Setting (Gillmore Test)
Initial
Final Set

No marked diange
No marked change

Appearance Clear

Construction of BackHip Are* and Transit Shed 
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Color Colorless

Odor Odorless

Total Solids 500 parts/million max.

PH value 4.5 to 8.5

Table 6.4 Chemical Limitation for Wash Water

Limits
Chemical Requirements, Minimum

Concentration
Chloride as C1M) expressed as a mass percent 
of cement when added to the C1M) in the other
components of the concrete mixtures shall not 
exceed the following levels:

1. Prestressed Concrete 0.06 percent
2. Conventionally reinforced concrete in a moist 0.10 percent

environment and exposed to chloride
3. Conventionally reinforced concrete in a moist 0.15 percent

environment but not exposed to chloride
4. Above ground building construction where No limit for corrosion

the concrete will stay dry

Sulfate as SO4, ppmA 3,000
Alkalies as (Na20 + 0.658 K2O), ppm 600
Total Solids, ppm 50,000

Wash water reused as mixing water in concrete may exceed the listed concentrations of 
sulfate if it can be shown that the concentration calculated in the total mixing water, Including 
mixing water on the aggregate and other sources, does not exceed that stated limits.

Water wll be tested in accordance with, and shall meet the suggested requiremertts of 
AASHTO T 26.

Water known to be of potable quality may be used without test.

CURING MATERIALS

1. Impervious Sheet Materials

ASTM C 171 type, optional, except that poiyethyiene film, if used, shall be white opaque.

2. Burlap of commercial quality, non-staining type, consisting of 2 layers minimum.

3. Membrane Forming Curing Compound

ASTM C 309; submit evidence that product conforms to specifications.

ConMctiOft of 8ocfc*4jp Am and Transit $had
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JOINTING MATERIALS

1. Sealant

Sealant shall be multi-component, polyurethane base compound, gray in color, self
leveling for horizontal joints, 2 part poh^remdyne, terpolymer compound, gray in color; 
non-sag for vertical Joints.

Sealant shall be compatible with materials in contact and to perform satisfactorily under 
salt water and traffic conditions, and be capable of making Joint watertight and allow 
movement 25% ofttie width of joint in any direction.

Sealant shall be guaranteed against leakage, cracking, crumbling, melting, shrinkage, 
running, loss of adhesion for a period of five years from the date of acceptance of work.

2. Joint backing shall be expanded extruded polyethylene, low density, oval in shape to fit 
the joints as indicated on the drawings and to be compatible with secant.

3. Where required, primer shall be compatible with joint materials and installed in 
accordance with manufacturer's instructions.

4. Joint filler shall conform to ASTM D1751 (AASHTO M213) non-extruding, resilient 
bituminous type. Filler shall be furnished for each joint in single piece for depth and width 
required for joint, unless otherwise authorized by the Engineer. When more than one piece is 
authorized for a joint, abutting ends shall be fastened and hold securely to shape by stapling 
or other positive fastening.

EPOXY BONDING COMPOUND

ASTM C 881. Provide Type I for bonding hardened concrete to hardened concrete; Type II for 
bonding freshly mixed concrete to hardened concrete; and Type III as a binder in epoxy mortar or 
concrete, or for use in bonding skid-resistant materials to hardened concrete. Provide Class B if 
placement temperature is between 4 and 16°C; or Class C if placement temperature is above 
16°C.

REINFORCEMENT

Steel reinforcement, other than Steel for Pre-stressing, used in Reinforce Concrete, shall conform 
to ASTM and PNS as follows:

ASTM Designation A615 - Defomied Billet Steel Bars for Concrete Reinforcement. 
Minimum yield strength of 276 MPa (40,000 psi).

PNS 49 - Steel Bars for Concrete Reinforcement

TIE WIRE

Tie wire shall be plain, cold drawn annealed steel wire 1.6 mm diameter.

SAMPLES AND TESTING 

1. Cement

Sampled either at the mill or at the site of work and tested by an independent commercial or

C«ntauelien sreadHV An* and TratiM Shed
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government testing laboratory duly accredited by the Bureau of Research and Standards 
(BRS) of the DPWH, Department of Science and Technology (DOST) or the Department 
of Trade and Industry (DTI) at no additional cost to PPA. Certified copies of laboratory test 
reports shall be furnished for each lot of cement and shall include all test data, results, and 
certificates that the sampling and testing procedures are in conformance with the 
Specifications. No cement shall be used until notice has been given by the Engineer that the 
test results are satisfactory. Cement that has been stored, other than in bins at the milts, 
for more than 3 months after delivery to the Site shall be re-tested before use. Cement 
delivered at the Site and later found after test to be unsuitable shall not be incorporated into 
the pennanent works.

Aggregates: Tested as prescribed in ASTM C 33

At least 28 days prior to commencing the work, the Contractor shall Inform the Engineer of 
the proposed source of aggregates and preside access for sampling.

Gradation tests will be made on each sample without delay. All other aggregates tests 
required by these Specifications shall be made on the initial source samples, and shall be 
repeated whenever there is a change of source. The tests shall include an analysis of each 
grade of material and an analysis of the combined material representing the aggregate 
part of the mix.

3. Reinforcement

Certified copies of mill certificates shall accompany deliveries of steel bar reinforcement. If 
requested by the Engineer additional testing of the materials shall be made at the 
Contractor’s expense.

4. Concrete Tests

For test purposes, provide 1 set of three (3) concrete cylinder samples taken from each 
day’s pouring and to represent not more than 75 cu.m, of concrete class or fraction 
thereof of concrete placed. Samples shall be secured in conformance with ASTM C 172. 
Tests specimens shall be made, cured, and packed for shipment in accordance with 
ASTM C 31, Cylinders will be tested by and at the expense of the Contractor in 
accordance with ASTM C 39. Test specimens will be evaluated separately by foe 
Engineer, for meeting strength level requirements for each with concrete quality of ACI 318. 
When samples fail to conform to the requirements for strengths, the Engineer shall have the 
right to order a change in the proportions of the concrete mix for the remaining portions of 
the work at no additional cost to the Authority.

5. Test of Hardened Concrete in or Removed from the Structure

When the results of the strength tests of foe concrete specimens indicates the concrete as 
placed does not meet the Specification requirements or where there are other evidences 
that the quality of concrete is below the specification requirement in the opinion of the 
Engineer, tests on cores of in-place concrete shall be made in conformance with ASTM C 42.

Core specimens shall be obtained by the Contractor and shall be tested. Any deficiency 
shall be corrected or if the Contractor elects, he may submit a proposal for approval before 
the load test is made. If foe proposal is approved, the load test shall be made by the 
Contractor and the test results evaluated by the Engineer in conformance with Chapter 20 
of ACI 318. The cost of the load tests shall be borne by foe Contractor. If any concrete shows 
evidence of failure during the load test, or fails the load test as evaluated, the defidency be

Construction of Bocknip Aroa and TranaA Shed 
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corrected in a manner approved by the Engineer at no additional cost to the 
Authority.

6. Chemical Admixtures/Additives

The admixtures/additives if approved shall confonned to ASTM C 494 and ASTM C 1017. 
The testing shall be conducted with cement and aggregate proposed for the Project. The 
admixtures/additives shall be tested and those that have been in storage at the Project Site 
for longer than six (6) months shall not be used until proven by retest to be satisfactory.

Samples of any admixtures/additives proposed by the Contractor shall be submitted for 
testing at least 56 days in advance of use, which shall require approval of the Engineer. 
Testing of admixtures/additives proposed by the Contractor including test mixing and cylinder 
test shall be at the Contractor’s expense.

7. Jointing Materials and Curing Compound Samples

At least 28 days prior to commencing the work, the Contractor shall submit to the 
Engineer for his approval samples of the following materials proposed for use together with 
manufacturer's certificate.

a. 10 kg of Joint sealant
b. 1m length of Joint filler
c. 5 li. of curing compound
d. 1m length of Joint backing

The Engineer shall deliver to the Contractor his assessment on the materials within seven 
(7) days after receiving them.

EXECUTION

DELIVERY, STORAGE AND HANDLING OF MATERIALS 

1. Cement

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded items, and 
chamfer strips are in place and ready for concrete placement. ACI 301 and ASTM A 934 
for Job site storage of materials. Protect materials from contaminants such as grease, oil, 
and dirt. Ensure materials can be accurately identified after bundles are broken and tags 
removed.

Immediately upon receipt at the Site, the cement shall be stored separately in a dry 
weathertight, properly ventilated structures with adequate provisions for prevention of 
absorption of moisture. Storage accommodations for concrete materials shall be subject to 
approval and shall afford easy access for inspection and identification of each shipment in 
accordance with test reports.

Cement shall be delivered to the Site in bulk or in sound and properly sealed bags and while 
being loaded or unloaded and during transit to the concrete mixers whether conveyed in 
vehicles or in mechanical means, cement shall be protected from whether by effective 
coverings. Efficient screens shall be supplied and erected during heavy winds.

Construction of Back-up Area and Transd Shed
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if the cement is delivered in bulk, the Contractor shall provide, at his own cost, approved 
silos of adequate size and numbers to store sufficient cement to ensure continuity of work 
and the cement shall be placed in these silos immediately after it has been delivered to the 
Site. Approved precautions shall be taken into consideration during unloading to ensure 
that the resulting dust does not constitute a nuisance.

If the cement is delivered in bags, the Contractor shall provide, at his own cost, perfectly 
waterproofed and well ventilated sheds having a floor of wood or concrete raised at least 
0.5m above the ground. The sheds shall be large enough to store sufficient cement to 
ensure continuity of the work and each consignment shall be stacked separately therein 
to permit easy access for inspection, testing and approval. Upon delivery, the cement shall 
at once be placed in these sheds and shall be used in the order in which it has been delivered.

Cement bags should not be stacked more than 13 bags high. All cement shall be used 
within two months of the date of manufacture, if delivery conditions render this impossible, 
the Engineer may permit cement to be used up to three (3) month after manufac;turing, 
subject to such conditions including addition of extra cement as he shall stipulate.

2. Aggregate

All fine and coarse aggregate for concrete shall be stored on close fitting, steel or concrete 
stages design with drainage slopes or in bins of substantial construction in such a manner 
as to prevent segregation of sizes and to avoid the inclusion of dirt and other foreign 
materials in the concrete. All such bins shall be emptied and cleaned at intervals of every 
six (6) months or as required by the Engineer. Each size of aggregate shall be stored 
separately unless otherwise approved by the Engineer.

Stockpiles of coarse aggregate shall be built in horizontal layers not exceeding 1.2 m in 
depth to minimize segregation.

FORMWORK

Forms

Designed, constructed, and maintained so as to insure that alter removal of forms the 
finished concrete members will have true surfaces free of offset, waviness or bulges and 
will conform accurately to the indicated shapes, dimensions, lines, elevations and 
positions. Form surfaces that will be in contact with concrete shall be thoroughly deaned 
before each use.

2. Design

Studs and wales shall be spaced to prevent deflection of form material. Forms and joints shall 
be sufficiently tight to prevent leakage of grout and cement paste during pladng of 
concrete. Juncture of formwork panels shall occur at vertical control Joints, and constmction 
Joints. Fonns placed on successive units for continuous surfaces shall be fitted in accurate 
alignment to assure smooth completed surfaces free from irregularities and signs of 
discontinuity. Temporary opening shall be arranged to wall and where otherwise required 
to fadlitate cleaning and inspection. Forms shall be readily removable without impact, 
shock, or damage to the concrete.
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3. Foim Ties

Factory fabricated, adjustable to permit tightening of the forms, removable or snap-off 
metal of design that will not allow form deflection and wifi not spall concrete upon removal. 
Bc4ts and rods that are to be completely withdrawn shall be coated with a non-staining 
bond breaker. Ties shall be of the type which provide watertight concrete.

4. Chamfering

External comers that will be exposed shall be chamfered, beveled, or rounded by mouldings 
placed in the forms or as indicated in the drawings.

5. Coatings

Forms for exposed surfaces shall be coated with form oil or form-release agent before 
reinforcement is placed. The coating shall be a commercial formulation of satisfactory and 
proven performance that will not bond wifo, stain, or adversely affect concrete surfaces, and 
shall not impair subsequent treatment of concrete surfaces depending upon bond or adhesion 
nor impede the wetting of surfaces to be cured with water or curing compounds. The coating 
shall be used as recommended in the manufacturer’s printed or written instructions. 
Forms for unexposed surfaces may be wet with water in lieu of coating immediately before 
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel 
and construction joints shall be removed before pladng concrete.

6. Removal of Forms shall be done in a manner as to prevent injury to the concrete and to insure 
complete safety of the structure after the following conditions have been met. V\^ere foe 
structure as a whole is supported on shores, forms for beam and girder sides, and similar 
vertical structural members may be removed before expiration of curing period. Care shall 
be taken to avoid spalling the concrete surface or damaging concrete edges. Wood forms 
shall be completely removed.

Minimum stripping and striking time shall be as follows unless otherwise approved by the 
Engineer.

Vertical sides of beams, walls, and columns, lift not 12 hours exceeding 1.2 m

Vertical sides of beams and walls, lift exceeding 1.2 m 36 hours Softlifts of main slabs and 
beams (props left under) 5 days

Removal of props from beams and mains slabs and other work 10 days

7. Control Test

If the Contractor proposes to remove fonns earlier than the period stated above, he shall be 
required to submit the results of control tests showing evidence that concrete has attained 
sufficient strength to pennit removal of supporting forms. Cylinders required for control tests 
shall be provided in addition to those otherwise required by this Specification. Test 
specimens shall be removed from molds at the end of 24 hours and stored in the structure 
as near the points as practicable, the same protection from foe elements during curing as is 
given to those portions of the structure which they represent, and shall not be removed from 
the structure for transmittal to the laboratory prior to expiration of three fourths of the 
proposed period before removal of forms. Cylinders will be tested by and at foe expense of 
foe Contractor. Supporting forms or shoring shall not be removed until control test 
specimens have attained strength of at least 160 kg/sq cm. The newly unsupported portions
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of the structure shall not be subjected to heavy construction or material loading.

REINFORCEMENT

1. Reinforcement

Fabricated to shapes and dimenaons shown and shall be placed where indicated. 
Reinforcement shall be free of loose or flaky rust and mill scale, or coating, and any other 
substance that would reduce or destroy the bond. Reinfbrdng steel reduced in section shall 
not be used. After any substantial delay in the work, previously placed reinforcing steel for 
future bonding shall be inspected and cleaned. Reinforcing steel shall not be bent or 
straightened in a manner injurious to the steel or concrete. Bars with kinks or bends not 
shown in the drawings shall not be placed. The use of heat to bend or straighten reinforcing 
steel shall not be permitted. Bars shall be moved as necessary to avoid interference with 
other reinforcing steel, conduits, or embedded items. If bars are moved more than one bar 
diameter, the resulting arrangement of bars including additional bars necessary to meet 
structural requirements shall be approved before concrete is placed. In slabs, b^ms and 
girders, reinforcing steel shall not be spliced at points of maximum stress unless otherwise 
indicated. Unless otherwise shown In the drawings, laps or splices shall be 40 times the 
reinforcing bar diameter.

2. The nominal dimensions and unit weights of bars shall be in accordance with the folowing 
table:

Nominal Diameter 
(mm)

Nominal Perimeter 
(mm)

Nominal Sectional 
Area 

(sa. mm)

Unit Weight 
(kg/m)

10 31.4 78.54 0.616

12 37.7 113.10 0.888

16 50.3 201.10 1.579

20 62.8 314.20 2.466

25 78.5 490.90 3.854

28 88.0 615.70 4.833

32 100.5 804.20 6.313

36 113.1 1,017.60 7.991

40 125.7 1,256.60 9.864

50 157.1 1,963.50 15.413

3. Welding of reinforcing bars shall only be permitted where shown; all welding shown shall be 
perfonned in accordance with AWS D12.1.

4. Exposed reinforcement bars, dowels and plates intended for bonding with future extensions 
shall be protected from corrosion.

5. Supports shall be provided In conformance with ACI 315 and ACI 318, unless otherwise 
indicated or specified.
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6. Concrete Protection for Reinforcement

a. The minimum concrete cover of reinforcement shall be as shown below unless 
otherwise indicated in the drawings.

b. Tolerance for Concrete Cover of Reinforcing Steel otherthan Tendons.

Minimum Cover

7.5cm or more (marine structures and concrete cast against and permanency 
exposed to earth)

DESIGN STRENGTH OF CONCRETE
Concrete for structural parts or members such as beams, slabs, curtain wall, pile caps and 
fender/mooring blocks shall develop a minimum 28-day compressive cylinder strength of 24 MPa 
(3,500 psi) as indicated in the drawings. While for pre-stressed concrete piles a compressive 
strength of 35 MPa (S.OOOpsi).

TRIAL BATCH FOR CONCRETE

Thirty (30) calendar days before the start of concreting works, the Contractor shall submit design 
mixes and the corresponding test result made on sample thereof. Sampling and testing shall be in 
accordance with foe ASTM Standard procedures for sampling and testing for foe particular design 
strength(s) required.

The particulars of the mix such as the slump and the proportionate weights of cement, saturated 
surface dry aggregates and water used shall be stated.

The design mix for concrete to be used shall be submitted together with at least three (3) standard 
cylinder samples for approval at least one (1) month prior to the start of each concreting schedule. 
Sucfo samples shall be prepared in the presence of the Engineer.

Standard laboratory strength tests for the 7, 14 and 28 days periods shall be taken to all concrete 
samples in addition to routine field tests, at cost to foe Contractor. Only design mixes represented by 
test proving the required strength for 7,14 and 28 days tests shall be allowed.

The cost of sampling, handling and transporting samples from jobsite to the laboratory and the cost of 
subsequent tests made until the desired mix is attained shall be for the account of the Contractor.

Slump Test shall be made in conformance with ASTM C143, and unless otherwise specified by the 
Engineer, slump shall be within the following limits:

Structural Element
Slump for Vibrated Concrete

Minimum Maximum

Pavement Concrete 25mm 50mm

Pre-cast Concrete 50mm 70mm

Lean Concrete 100mm 200mm

Corotmction of Back-up Area and Transit Shed 
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Sacked Concrete 25mm 50mm

All other Concrete 50mm 90mm

Sampling : Provide suitable facilities and labor for obtaining representative samples of 
concrete for the Contractor’s quality control and the Engineer's quality assurance 
testing. All necessary platforms, tools and equipment for obtaining samples shall be 
furnished by the Contractor.

MIXING CONCRETE

1. GENERAL

a. Concrete shall be thoroughly mixed in a mixer of an approved size and type that will 
insure a uniform distribution of the materials throughout the mass.

b. All concrete shall be mixed in mechanically operated mixers. Mixing plant and 
equipment for transporting and placing concrete shall be arranged with an ample 
auxiliary installation to provide a minimum supply of concrete in case of breakdown of 
machinery or in case the normal supply of concrete is disrupted. The auxiliary supply 
of concrete shall be sufficient to complete the casting of a section up to a 
construction joint that will meet the approval of the Engineer.

c. Equipment having components made of aluminum or magnesium alloys, which 
would be in contact with plastic concrete during mixing, transporting or pumping of 
Portland cement concrete, shall not be used.

d. Concrete mixers shall be equipped with adequate water storage and a device for 
accurately measuring and automatically controlling the amourrt of water used.

e. Materials shall be measured by weighing. The apparatus provided for weighing the 
aggregates and cement shall be suitably designed and constructed for this purpose. 
The accuracy of all weighing devices except that for water shall be such that 
successive quantities can be measured to within one percent of the desired 
amounts. The water measuring device shall be accurate to plus or minus 0.5 percent. 
All measuring devices shall be subject to the approval of the Engineer. Scales and 
measuring devices shall be tested at the expense of the Contractor as frequently as 
the Engineer may deem necessary to insure their accuracy.

f. Weighing equipment shall be insulated against vibration or movement of other 
operating equipment in the plant. When the entire plant is running, the scale 
reading at cut-off shall not vary from the weight designated by the Engineer by 
more foan one percent for cement, 1-V4 percent for any size of aggregate, or one 
percent for the total aggregate in any batch.

g. Manual mixing of concrete shall not be permitted unless approved by the Engineer.

2. MIXING CONCRETE AT SITE

a. Concrete mixers may be of the revolving drum or the revolving blade type and 
the mixing drum or blades shall be operated uniformly at the mixing speed 
recommended by the manufacturer.
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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 mortar 
shall not be used.

b. When bulk cement Is used and the volume of the batch is 0.5 m3 or more, the scale 
and weigh hopper for Portland cement shall be separate and distinct from the 
aggregate hopper or hoppers.

The discharge mechanism of the bulk cement weigh hopper shall be interlocked 
against opening before the full amount of cement is in the hopper. The discharging 
mechanism shall be interlocked against opening when the amount of cement in 
the hopper is underweight by more than one percent or overweight by more than 3 
percent of the amount spedfied.

c. When the aggregates contain 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.

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

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

f. Where required, synthetic fibrous reinforcement shall be added directiy to the 
concrete mixer after placing the sufficient amount of mixing water, cement and 
aggregates.

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

h. All concrete shall be mixed for a period of not less that 3 minutes after all materials, 
including water, are in the mixer. During the period of mixing, the mixer shall 
operate at the speed for which it has been designed.

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

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

k. In case of rubble concrete, proper mixture and placing of concrete and stones/rocks 
shall be in accordance to the approved plan. Methodology of work shall be approved by 
the Engineer.
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3. MIXING CONCRETE IN TRUCKS

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

The maximum size of batch in tmck mixers shall not exceed the minimum rated 
capacity of the mixer as stated by the manufacture 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 minutes after the cement has been added either to the 
water or aggregate, but when cement is charged into a mixer drum containing 
water or surface-wet aggregate and when the temperature is above 32 0C, this 
limit shall be reduce to 15 minutes. The limitation in time between the introduction of 
the cement to the aggregate and the beginning of the mixing may be waived when, 
in the judgment of the Engineer, the aggregate is sufficiently free from moisture, so 
that there will be no harmful effects on the cement.

When a truck mixer is used for transportation, the mixing time in stationary mixer 
may be reduced to 30 seconds and the mixing completed in a truck mixer. The 
mixing time in trudc mixer shall be as specified for truck rr^ng.

JOINTS

No reinforcement, comer protection angles or other fixed metal items shall be am 
COTtinuously through joints containing expansion-joint filler, through crack-control joints in slabs 
on grade and vertical surfaces.

Preformed Expansion Joint Filler

a. Joints with Joint Sealant

At expansion joints in concrete slabs to be exposed, and at other joints indicated to 
receive joint sealant, preformed expansion-joint filler strips shall be installed at the 
proper level below the elevation with a slightly tapered, dressed-and-oiled wood strip 
temporarily secured to the top thereof to form a groove. When surface dry, tiie 
groove shall be cleaned of foreign matter, loose particles, and concrete protoisions, 
then filled flush approximately with joint sealant so as to be slightly concave after 
drying.

b. Finish of concrete at joints

Edges of exposed concrete slabs along expansion joints shall be neatly finished 
with a slightly rounded edging tool.
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c. Construction Joints

Unless otherwise specified herein, all construction joints shall be subject to 
approval of the Engineer. Concrete shall be placed continuously so that the unit 
will be monolithic in construction. Fresh concrete may be placed against adjoining 
units, provided the set concrete is sufficiently hard not to be injured thereby. Joints 
not indicated shall be made and located in a manner not to impair strength and 
appearance of the structure. Placement of concrete shall be at such rate that the 
surface of concrete not carried to joint levels will not have attained initial set before 
additional concrete is placed thereon. Lifts shall terminate at such levels as are 
indicated or as to conform to structural requirements as directed. If horizontal 
construction joints are required, a strip of 25mm square-edged lumber, beveled to 
facilitate removal shall be tacked to the inside of the forms at the construction joint. 
Concrete shall be placed to a point 25mm above the underside of the strip. The 
strip shall be removed one hour after the concrete has been placed. Any irregularities 
in the joint line shall be leveled off with a wood float, and all laitance removed. 
Prior to placing additional concrete, horizontal construction joints shall be 
prepared.

Construction Joint which is not indicated in the Drawings shall be located as to least 
affect the strength of the structure. Such locations wll be pointed out by the Engineer.

PREPARATION FOR PLACING

Hardened conc^e, debris and foreign materials shall be removed from the interior of forms and 
from inner surfaces of mixing and conveying equipment. Reinforcement shall be secured in 
position, and shall be inspected, and approved before placing concrete. Runways shall be 
provided for wheeled concrete-handling equipment. Such equipment shall not be wheeled over 
reinforcement nor shall runways be supported on reinforcement.

Notice of any concreting operations shall be served to the Engineer at least three (3) days ahead of 
each schedule.

PLACING CONCRETE

Handling Concrete

Concrete shall be handled from mixers and transported to place for final deposit In a 
continuous manner, as rapidly as practicable, and without segregation or loss of ingredients 
until the approved unit of work is completed. Placing will not be penmitted when the sun, heat, 
wind or limitations of facilities fornished by the Contractor prevent proper finishing and 
curing of the concrete. Concrete shall be placed in the forms, as close as possible in 
final position, in uniform approximately horizontal layers not over 40cm deep. Forms 
splashed with concrete and reinforcement splashed with concrete or form coating shall be 
cleaned in advance of placing subsequent lifts. Concrete shall not be allowed to drop freely 
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shall be employed.

Time Interval between Mixing and Placing

Concrete mixed in stationary mixers and transported by non-agitating equipment shall be 
placed in the forms within 30 minutes fnam the time ingredients are charged into foe 
mixing dmm. Concrete transported in truck mixers or truck agitators shall be delivered to the 
site of work, discharged in the forms within 45 minutes from the time Ingredients are
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discharged into the mixing drum. Concrete shall be placed in the forms within 15 rrtnutes 
after discharged from the mixer at the jobsite.

Hot Weather Requirements

The temperature of concrete during the period of mixing while in transport and/or during 
placing shall not be permitted to rise above 36 °C. Any batch of concrete which had 
reached a temperature greater than 36 °C at any time in the aforesaid period shall not be 
placed but shall be rejected, and shall not thereafter be used in any part of the permanent 
works.

a. Control Procedures

Provide water cooler facilities and procedures to control or reduce the temperature of 
cement, aggregates and mixing handling equipment to such temperature that, at all 
times during mbdng, transporting, handling and placing, the temperature of the 
concrete shall not be greater than 36 °C.

b. Cold Joints and Shrinkage

Where cold joints tend to form or where surfaces set and dry too rapidly or plastic 
shrinkage cracks tend to appear, concrete shall be kept moist by fog sprays, or other 
approved means, applied shortly after placement, and before finishing.

c. Supplementary Precautions

When the aforementioned precautions are not sufficient to satisfy the 
requirements herein above, they shall be supplemented by restricting work during 
evening or night. Procedure shall conform to American Concrete Institute Standard 
ACI305.

4. Conveying Concrete by Chute, Conveyor or Pump

Concrete may be conveyed by chute, conveyor, or pump if approved in writing. In 
requesting approval, the Contractor shall submit his entire plan of operation from the 
time of discharge of concrete from the mixer to final placement in the forms, and the steps 
to be taken to prevent the formation of cold joints in case the transporting of concrete by 
chute, conveyor or pump is disrupted. Conveyors and pumps shall be capable of 
expeditiously placing concrete at tfie rate most advantageous to good workmanship. 
Approval will not be given for chutes or conveyors requiring changes in the concrete 
materials or design mix for efficient operation.

a. Chutes and Conveyors

Chutes shall be of steel or steel lined wood, rounded in cross section rigid in 
construction, and protected from overflow. Conveyors shall be designed and 
operated and chute sections shall be set, to assure a uniform flow of concrete from 
mixer to final place of deposit without segregation of ingredients, loss of mortar, or 
change in slump. The discharged portion of each chute or conveyor shall be 
provided with a device to prevent segregation. The chute and conveyor shall be 
thoroughly cleaned before and after each run. Waste material and flushing water shall 
be discharged outside the forms.

b. Pumps shall be operated and maintained so that a continuous stream of concrete 
is delivered into the forms without air pockets, segregation or changes in slump.
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When pumping is completed, concrete remaining in the pipeline shall be ejected 
and wasted without contamination of concrete already placed. After each operation, 
equipment shall be thoroughly cleaned and the flushing water shall be splashed 
outside the forms.

5. Wall and Abutments

No load shall be placed upon finished walls, foundations or abutments until authorized by the
Engineer. Minimum time before loading shall be 7 days.

6. Concrete Placing on Wharf

When placing concrete on wharf decks, the Contractor shall:

Ensure that rate of placing is sufficient to complete proposed pladng, finishing and 
curing operations within the scheduled time; that experienced finishing machine 
operators and concrete finishers are provided to finish the deck; that curing 
equipment and finishing tools and equipment are at the site of work and in 
satisfactory condition for use.
Immediately prior to placing, the Contractor shall place scaffolding and wedges and 
nnake necessary adjustments. Care shall be taken to ensure that settlement and 
deflection due to added weight of concrete will be minimal. The Contractor shall 
provide suitable means to readily permit measurement of settlement deflection as it 
occurs.

Should any event occur which, in opinion of the Engineer, would prevent the 
concrete conforming to specified requirements, the Contractor shall discontinue 
placing of concrete until corrective measures are provided satisfactory to foe 
Engineer. If satisfactory measures are not provided prior to initial set of concrete in 
affected areas, foe Contractor shall discontinue placing concrete and install a bulkhead 
at a location determined by foe Engineer. Concrete in place beyond bulkheads shall 
be removed. The Contractor shall limit the size of casting to that which can be 
finished before beginning of initial set.

COMPACTION

1. Immediately after placing, each layer of concrete shall be completed by internal concrete 
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external 
vibration of forms will not be permitted unless specifically approved by the Engineer. 
Vibrators shall not be used to transport concrete inside the forms, internal vibrators 
submerged in concrete shall maintain a speed of not less than 7,000 impulses per minute. 
The vibrating equipment shall at all times be adequate in number of units and power to 
properly consolidate all concrete.

2. Spare units shall be on hand as necessary to insure such adequacy. The duration of 
vibrating equipment shall be limited to the time necessary to produce satisfactory 
consolidation without causing objectionable segregation. The vibrator shall not be Inserted 
into the lower courses that have begun to set. Vibrator shall be applied vertically at 
uniformly spaced points not further apart than the visible effectiveness of the machine.

EPOXY BONDING COMPOUND

Before depositing new concrete on or against concrete that has set. the surfaces of the set
concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of laitance.
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coatings, foreign matter and loose particles. Forms shall be re-tightened. The cleaned surfaces shall 
be moistened, but shall be without free water when concrete Is placed. ASTM C 881. Provide Type I 
for bonding hardened concrete to hardened concrete; Type II for bonding freshly mixed concrete to 
hardened concrete; and Type III as a binder in epoxy mortar or concrete, or for use in bonding skid- 
resistant materials to hardened concrete. Provide Class B if placement temperature is between 
4 to 16 °C; or Class C if placement temperature is above 160C.

FINISHES OF CONCRETE

Wthin 12 hours after the forms are removed, surface defects shall be remedied as specified 
herein. The Temperature of the concrete, ambient air and mortar during remedial work including 
curing shall be above 10 °C. Fine and loose material shall be removed. Honeycomb, aggregate 
pockets, voids over 13mm in diameter, and holes left by the rods or bolts shall be cut out to solid 
concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with mortar. 
Mortar shall be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate 
passing the No. 16 mesh sieve, with a minimum amount of water. The color of the mortar shall match 
the adjoining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely 
through walls shall be completely filled from the inside face by fordng mortar through the outside 
face. Holes which do not pass entirely through wail shall be packed full. Patchwork shall be 
rinished flush and in the same plane as adjacent surfaces. Exposed patchwork shall be finished 
to match adjoining surfaces in texture and cdor. Patchwork shall be damp-cured for 72 hours. 
Dusting of finish surfaces with dry material or adding water to concrete surfaces will not be permitted.

CONCRETE FINISHING DETAILS

1. Concrete Paving

After concrete is placed and consolidated, slabs shall be screeded or struck off. No forther 
finish is required.

2. Smooth Finish

Required only where specified; screed concrete and float to required level with no coarse 
aggregate visible. After surface moisture has disappeared and laitance has been removed, 
the surface shall be finished by float and steel trowel. Smooth finish shall consist of 
thoroughly wetting and then brush coating the surfaces with cement to not more than 2 parts 
fine aggregate passing the no. 30 mesh sieve and mixed with water to the consistency of thick 
paint.

3. Broom Finish

Required for paving; the concrete shall be screeded and floated to required finish level 
with no coarse aggregate visible. After the surface moisture has disappeared and laitance 
has been removed, surface shall be float-finished to an even, smooth finish. The floated 
surfaces shall be broomed with a fiber bristle brush in a direction transverse to the direction 
of the main traffic.
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ITEM 04 ROCKWORKS

SCOPE OF WORK

The work indudes the furnishing of all labor, materials and equipment required for the rock works 
induding armour rocks, underlayer and rock fill in accordance with the Specifications and as 
indicated in the drawings or as directed by the Engineer.

SETTING OUT OF WORKS

1. Topographic/Hydrographic Survey

Prior to commencement of Works, the Contractor together with the Engineer shall conduct 
topographic and hydrographic surveys in order to establish the actual field condition or 
bathymetry of the project site. The said survey shall be used as the basis of quantity 
measurement.

2. The Contractor shall set out the Works and shall solely be responsible for the accuracy of 
such undertaking. Visible construction markets shall be used to dearly define horizontal 
limits prior to pladng of any material.

MATERIAL REQUIREMENTS

1. All rocks to be used shall be angular, hard, durable and not likely to disintegrate in seawater. 
Rock layers to be installed should more or less be “global in shape’, “angular in surface’ and 
should avoid “river run rocks’. Rocks that are sub-angular may be subject to the approval of 
the Engineer. Rounded or well rounded pieces will not be accepted.

2. All rocks shall have a minimum unit weight of 2,650 kg per cubic meter (specific gravity 2.65) 
of solid materials when measured dry.

3. Rocks with spedfic gravity higher than the above spedfied is preferable and will readily be 
accepted. But no adjustment (increase) in the contract price will be made on this account.

4. Rocks of the primary cover layer shall be sound, durable and hard. It shall be free from 
laminations, weak deavages, and undesirable weathering, and shall be of such character 
that it will not disintegrate from the action of the air, seawater, or in handling and pladng. All 
stone shall be angular quarry stone.

5. AH rocks shall conform to the following test designations;

Apparent spedfic gravity 
Abrasion

ASTM C 127 
ASTM C 535

EXECUTION

QUARRY SITE AND ROCK QUANTITY

1. It is the Contractor's responsibility to make necessary surveys / investigations on quarry 
sites applicable to the Works, taking into consideration the nature of the rock works required 
under the Contract such as required quality, total quantity and daily required quantity, 
transportation method and route etc..
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2. The Contractor shall submit data on characteristics of proposed quarry sites together with 
the location of sites, test results of their products and samples for the approval of the 
Engineer.

3. When the Contractor intends to operate a quarry for the Works, the Contractor shall take all 
the responsibilities in connection with its operation including, but not limited to, obtaining all 
necessary permits and approvals, payment of safety measures or like (if any), provisions 
and maintenance of safety measures and temporary access roads, all of private and public 
roads and temporary jetties to be used to transport quarried materials and tiie compliance 
with all regulations etc. required by the authorities having Jurisdiction over any part of the 
operation.

Should any explosive be used in the quarry operations, the Contractor shall be responsible 
to meet laws and regulations, wherever applicable, established by the Local Government 
and Central Government Department concerned.

4. Despite the Engineer’s previous approval of the natural rock and borrow pits, the Engineer 
reserves the right to suspend any operation in connection with the rock, if, in its opinion, 
such rock is not suitable for the work. In such case, the Contractor shall comply with the 
Engineer's Instructions.

5. The finish bulkhead shall be true to grade and section. The spaces/voids between rocks 
shall be filled/sealed with 2 kg. to 16 kg. rocks and shall be approved by the Engineer before 
placing geotextile filter thereon to prevent the filling materials (soil and sand) from escaping 
to cause scouring and settlement of finished surface.

STORAGE OF MATERIALS

Quarried rock materials shall be stored by weight/class or in a manner approved by the Engineer 
and in a yard kept clean, free from undesirable materials.

SAMPLING TEST

1. Thirty (30) days prior to commencement of rock works, samples and test results of rock 
material which conforms to the Specifications called for in the Contract shall be submitted to 
the Engineer for evaluation and approval.

2. Rock samples from different sources and of different classes shall also be submitted, 
together with test results and its corresponding certificates, for the Engineer’s approval.

3. Rocks accepted at the quarries before shipments or at the site before placement shall not be 
used as a waiver. The Engineer has the right to reject any inferior rock quality.

4. Samples for each class of approved materials are to be kept in the field for 
comparison/cheddng of delivered rock materials. A test shall be required for every 1,500 
cu.m.

CROSS-SECTIONS OF COMPLETED ROCKWORK

Cross-sections showing the elevations of the completed rock works and the terrain of the existing 
seabed prior to construction shall go together with every progress report and request for progress or 
final payment.

Rock works which was previously paid should be easily identified from sections being requested for 
payment.
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ITEM 05 GEOTEXTILE FABRIC

SCOPE OF WORK

This work covers all the following requirements regarding the installation of geotextile (filter fabric) in 
accordance with the lines, grades, and dimensions shown in the drawings.

MATERIAL REQUIREMENTS

The geotextile tebric shall meet the following requirements in full. If required, a sample of 1.0 sq.m, 
shall be supplied to the Engineer for approval and retention for puqsoses of comparative testing 
against materials randomly sampled from the site.

1. PHYSICAL PROPERTIES

a. The geotextile material shall be a nonwoven needle punched type comprising of 
needle punched polypropylene fibers or its equivalent.

b. The geotextile material shall be UV stabilized to ensure retention of minimum 70% 
original tensile strength after 90 days e>qx>sure to sunlight. The manufacturer shall 
submit test results to the Engineer for approval.

c. The geotextiie must be highly resistant to long teim contact with damp cementatious 
substances or acid or alkali solutions in file pH range 2-13. The manufacturer shall 
submit test data to ensure resistance of the polymer.

2. MECHANICAL AND HYDRAULIC PROPERTIES

The geotextile supplier is required to certify that the materials delivered to site will be proven 
to meet or exceed the following properties:

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD
A. Physical Characteristics:

Minimum Mass 
(per unit area)

(g/m2) 640 ASTM D5261

Thickness (F-2 kpa) mm 4.5 ASTM D5199

B. Mechanical Properties:

Tensile Strength (md/cd) kN/m 13/22 ASTM D4595

Tensile elongation (md/cd) % 90/40 ASTM D4596

CBR Puncture Resistance N 3000 ASTM D6241
C. Hydraulic Properties:

Effective Opening Size 
(Oso Wet Sievino)

(mm) 0.08 ASTM D4751

VJatQr Permeability:
Permittivity (s-1) 0.5 ASTM D4491
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EXECUTION

1. The geotextile shall be delivered to site with an outer wrapper to protect it from exposure to 
the elements.

2. Prior to laying of geotextiie filter, stone filler shall be placed between gaps or voids of armour 
/ core rocks as likewise mentioned in the requirements of Item ‘Rock Works’.

3. The non-wooven geotextile filter shall be installed and lay manually at site as per design 
drawings. The filter shall be laid lengthwise down slopes and appropriately anchored along 
the top edge.

4. The Engineer reserves the right to samiirie geotextile delivered to site for individual quality 
control testing at the contractor's expense. A material not meeting the manufacturer’s 
certified values will be rejected from the site.

5. The geotextile shall be proven to resist dynamic puncture damage when subject to impact 
stress from stone armour (200-400 kg.) dropped from a minimum height of 2.0 m. and 
should be laid on at least 1-foot sand and gravel bedding. Geotextile failing to resist 
puncture shall not be accepted.

6. To facilitate site Quality Assurance, each roil of geotextile delivered to site shall be dearly 
labeled with brand name, grade, and production batch number.

7. Geotextile overlaps shall be at least 1.0 m unless otherwise stated on the drawings. 
Alternatively, geotextile overlaps are to be heat-welded or sewn using appropriate 
polypropylene or other synthetic thread and portable hand sewing equipment.
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ITEM 06 RECLAMATION AND FILL

SCOPE OF WORK

This item shall consist of the construction of back-up area in accordance with the Specifications and 
in conformity with the lines, grades, and dimensions shown on the Plans or established by the 
Engineer.

The area to be upgraded shall be as indicated on the Drawings.

The works includes furnishing of all labor, materials and equipment required to complete/finish the 
upgrading of the area in accordance with the Drawings and the Specifications.

The following major Kerns of works are included;

1. Supply and fill of suKable materials to places requited to upgrade elevation of areas as 
shown in the drawings.

a. Compaction of fill materials
b. Supply and placing of filter fabric

2. The work may also include the construction of temporary dike or structure to enclose the 
reclamation material before the completion of a permanent waterfront containment structure.

MATERIAL REQUIREMENTS

1. Filling Materials

a. General

All sources of filling materials shall be approved by the Engineer.

Appropriate quantities of sample of all materials to be used in the Works shall 
be submitted for acceptance and approve by the Engineer thirty (30) days before the 
commencement of work.

General filling shall consist of approved material from approved sources of suitable 
grading obtained from excavation, quarries or borrow pKs, without excess fines, day 
or silt, free from vegetation and organic matter.

Sample of approved materials shall be kept/stored in the field for ready 
reference/compaiison of the delivered materials.

The Contractor shall ensure that adequate quantities of required materials that 
comply with the spedfications and quality approved by the engineer are available at 
all times.

b. Fill Materials other than Dredged/Excavated Materials

Fill materials for redamation purposes other than dredged materials shall be pit 
sand, quarry run, gravel or mine tailings. The fill material shat! be of the same quality 
or better as approved by the Engineer.

Construction ot Back-up Area antf Transit STiaO 
Port of Lucena. Quezon
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Type of Fill Materials

2.

C.1 Sand and Gravel Fill (Offshore/Redamation)

The materials shall be composed of at least 50% sand and 50% gravel in 
terms of volume and shall be free from rock boulders, wood, scrap, 
vegetables, and refuse. The materials shall not have organic content and the 
maximum particle size shall not exceed 100mm diameter. Source of materials 
shall be river or mountain quarry or manufactured.

C.2 Excavated Materials from Seabed (Offshore/Reclamation)

The excavated materials shall be used for backfilling as directed by the 
Engineer.

c.3 Select Materials (General Embankment)

All materials used for fill shall be free of rock boulders, wood, scrap materials, 
organic matters and refuse.

The material shall not have high organic content and shall meet the following 
requirements:

i. Not more than 10 percent by weight shall pass the No. 200 sieve (75 
microns).

ii. Maximum particles size shall not exceed 75 mm.

iii. The fill materials shall be capable of being compacted in the manner 
and to the density of not less than 95%.

iv. The material shall have a plasticity index of not more than 6 as 
determined by AASHTO T 90.

V. The material shall have a soaked CBR value of not less than 25% as 
determined by AASHTO T193.

Unsuitable Material - Material other than suitable materials such as:

(a) Materials containing detrimental quantities of organic materials, such as 
grass, roots and sewerage.

(b) Organic soils such as peat and muck.

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

(d) Soils with a natural water content exceeding 100%.

(e) Soils with very low natural density, 800 kg/m3 or tower.

(f) Soils that cannot be properly compacted as determined by the 
Engineer.

will not be accepted by the Engineer.

Ccnurocbon of Bdcfc-up Area and Transit Shad 
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EXECUTION

Reclamation and Fill

a. General

The Contractor shall be responsible for all ancillary earthworks that are necessary for the 
reception of the fill material and including, all spout handling, temporary dike or shoring 
construction where necessary, temporary protection to dikes in the sea and drainage of 
excess water.

The arrangements of these ancillary earthworks shall be laid out in consultation vinth the 
Engineer and to the Engineer's satisfaction and care shall be taken to minimize the loss of 
fill.

b. Replacement, backfilling and reclamation may be done by any method acceptable to the 
Engineer. Prior to start of Work, the Contractor shall submit his method and sequence of 
performing the works to the Engineer for approval. However, the Engineer’s approval of the 
method and sequence of construction shall not release the Contractor from the responsibility 
for the adequacy of labor and equipment.

c. The Engineer shall approve the type of materia! to be used as fill prior to its placement. If the 
material Is rejected, such material shall be deposited into areas designated or as directed by 
the Engineer.

d. Reclamation of fill material shall be placed in horizontal layers not exceeding 200mm (8 
inches), loose measurement, and shall be compacted as specified before the next layer is 
placed. Effective spreading equipment shall be used on each lift to obtain uniform thickness 
prior to compacting. 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, dicing, or other methods satisfactory to the Engineer.

Dumping and rolling areas shall be kept separate, and no lift shall be covered by another 
until the necessary compaction is obtained.

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

TRIAL SECTION

Before finish grade construction is started, the Contractor shall spread and compact trial sections as 
directed by the Engineer. The purpose of the trial sections is to check the suitability of the materials 
and the efficiency of the equipment and construction method which is proposed to be used by the 
Contractor. Therefore, the Contractor must use the same material, equipment and procedures that 
he proposes to use for the main work. One trial section of about 5CK) m2 shall be made for every 
type of material and/or construction equipment/procedure proposed for use.

After final compaction of each trial section, the Contractor shall carry out such field density tests and 
other tests required as directed by the Engineer.

If a trial section shows that the proposed materials, equipment or procedures in the Engineer’s 
opinion are not suitable for sub-base, the material shall be removed at the Contractor's expense, 
and a new trial section shall be constructed.

If the basic conditions regarding the type of material or procedure change during the execution of 
the work, new trial sections shall be constructed.

Construction of Back-up Area antf Transit Shad 
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CROSS-SECTIONS OF COMPLETED RECLAMATION

Cross-sections showing the elevations of the completed reclamation and the terrain of the existing 
seabed prior to constmction shall go together with every progress report and request for progress or 
final payment.

FIELD COMPACTION TEST

Field Density tests to determine the percent of compaction of the compactable material shall be 
conducted. Compaction of each layer thereafter shall continue until the requite field density in 
accordance with AAShiTO T/180 Method D has been achieved. In place density determination shall 
be made in accordance with AASHTO T191/ ASTM D 1556.

TOLERANCE

Elevation plus 5 cm.

Construetfon of Back-up Araa and Trainatt Shad 
Port of Lucora, Quazon
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ITEM 07 AGGREGATE BASE COURSE

DESCRIPTION

This Item shall consist of furnishing, pladng and compacting an aggregate base course on a 
prepared subgrade/subbase in accordance with this Specification and the lines, grades, thickness 
and typical cross-sections shown on the Plans, or as established by the Engineer.

MATERIAL REQUIREMENTS

Aggregate for base course shall consist of hard, durable partides or fragments of crashed stone, 
crushed slag or crushed or natural gravel and filler of natural or crashed sand or other finely divided 
mineral matter. The composite material shall be free from vegetable matter and lumps or balls of 
day, and shall be of such nature that it can be compacted readily to form a firm, stable base.

In some areas where the conventional base course materials are scarce or non-available, the use of 
40% weathered limestone blended with 60% crushed stones or gravel shall be allowed, provided 
that the blended materials meet the requirements of this Item.

The base course material shall conform to the following Grading Requirements

Grading Requirements

Sieve Designation Mass Percent Passing
Standard

mm
Alternate

US Standard
Grading

A
Grading

B
50 2' 100

37.5 1 -1/2” - 100

25.0 1" 60-85 -

19.0 3/4” - 60-85

12.5 1/2’ 35-65 -

4.75 No. 4 20-50 30-55

0.425 No. 40 5-20 8-25

0.075 No. 200 0-12 2-14

The fraction passing the 0.075 mm (No. 200) sieve shall not be greater than 0.66 (two thirds) of the 
fraction passing the 0.425 mm (No. 40) sieve.

The fraction passing the 0.425 mm (No. 40) sieve shall have a liquid limit not greater than 25 and 
plastidty index not greater than 6 as determined by AASHTO T 89 and T 90, respediveiy.

The coarse portion, retained on a 2.00 mm (No. 10) sieve shall have a mass percent of wear not 
exceeding 50 by the Los Angeles Abrasion test determined by AASHTO T 96.

Constnicfton cft Badc-up Araa and Transit Shed 
PertefLucena. Quecon
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The material passing the 19 mm (3/4 inch) sieve shall have a soaked CBR value of not less than 
80% as determined by AASHTO T 193. The CBR value shall be obtained at the maximum diy 
density (MOD) as determined by AAShfTO T180, Method D.

If fijier, in addition to that naturally present, is necessary for meeting the grading requirements or for 
satisfactory bonding, it shall be unifonniy blended with the base course material on the road or In a 
pug mill unless otherwise specified or approved. Filler shall be taken from sources approved by the 
Engineer, shall be free from hard lumps and shall not contain more than 15 percent of material 
retained on the 4.75 mm (No. 4) sieve.

CONSTRUCTION REQUIREMENTS

PLACING

The aggregate base material shall be placed at a uniform mixture on a prepared sub-base/ 
subgrade In a quantity which will provide the required compacted thickness. When more than one 
layer is required, each layer shall be shaped and compacted before the succeeding layer is placed.

The tracing of material shall begin at the point designated by the Engineer. Placing shall be from 
vehicles especially equipped to distribute the material in a continuous uniform layer or windrow.

The layer or windrow shall be of such size that when spread and compacted the finished layer be in 
reasonably close conformity to the nominal thickness shown on the Plans.

When hauling is done over previousiy placed material, hauling equipment shall be dispersed 
uniformly over the entire surface of the previously constructed layer, to minimize rutting or uneven 
compaction.

SPREADING AND COMPACTING

When uniformly mixed, the mixture shall be spread to the plan thickness, for compaction.

Where the required thickness is 150mm or less, the material may be spread and compacted in one 
layer. Where the required thickness is more than 150 mm, the aggregate base shall be spread and 
compacted in two or more layers of approximately equal thidmess, and the maximum compacted 
thickness of any layer shall not exce^ 150 mm. All subsequent layers shall be spread and 
compacted in a similar manner.

The moisture content of sub-base material shall, if necessary, be adjusted prior to compaction by 
watering with approved sprinklers mounted on trucks or by drying out, as required in order to obtain 
the required compaction.

Irnmediately following final spreading and smoothening, each layer shall be compacted to the full 
width by means of approved compaction equipment. Rolling shall progress gradually from the sides 
to the center, parallel to the centerline of the road and shall continue until the whole surface has 
been rolled. Any irregularities or depressions that develop shall be corrected by loosening the 
material at these places and adding or removing material until surface is smooth and uniform. 
Along curbs, headers, and walls, and at all places not accessible to the roller, the base material 
shall be compacted thoroughly with approved tampers or compactors.
If the layer of base material, or part thereof, does not conform to the requited finish, the Contractor 
shall, at his own expense, make the necessary corrections.

Compaction of each layer shall continue until a field density of at least 100 percent of the 
maximum dry density determined in accordance with AASHTO T 180, Method D has been 
achieved. In-place density determination shall be made In accordance with AASHTO T191/ASTM D 
1556.

ConasueSon of BadMV Area and Ttaraft 8h*d
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TRIAL SECTION

Before base construction is started, the Contractor shall spread and compact trial sections as 
directed by the Engineer. The purpose of the trial sections is to check the suitability of the materials 
and the efficiency of the equipment and construction method which is proposed to be used by the 
Contractor. Therefore, the Contractor must use the same material, equipment and procedures that 
he proposes to use for the main work. One trial section of about 500 m2 shall be made for every 
type of material and/or construction equipment/procedure proposed for use.

After final compaction of each trial section, the Contractor shall carry out such field density tests and 
other tests required as directed by the Engineer.

If a trial section shows that the proposed materials, equipment or procedures in the Engineer’s 
opinion are not suitable for subbase, the material shall be removed at the Contractor’s expense and 
a new trial section shall be constructed.

If the basic conditions regarding the type of material or procedure change during the execution of 
the work, new trial sections shall be constructed.

SURVEYS AND SETTING OUT WORKS

Before the commencement of the pavement works, the Contractor together with the Engineer shall 
conduct topographic survey which will foim the basis of quantity measurement.

The Contractor shall set out the works and shall be solely responsible for the accuracy of such 
setting-out.

Prior to placement of any material, the Contractor shall establish visible construction markers to 
clearly define horizontal limits of the Work.

TOLERANCES

The aggregate base course shall be laid to the designed level and transverse slopes shown on the 
Plans. The allowable tolerances shall be In accordance with following:

Pemiitted variation from design 
THICKNESS OF LAYER

± 10 mm

Permitted variation from design + 6 mm
LEVEL OF SURFACE -10 mm

Permitted SURFACE IRREGULARITY 
Measured by 3-m straight-edge

5 mm

Permitted variation from design 
CROSSFALL OR CAMBER

± 0.2%

Permitted variation from design 
LONGITUDINAL GRADE over

±0.1%

25 m in length

Conaruoion of BadMip Ana and Transit Shad
Poit of Lueana, Ouuon
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METHOD OF MEASUREMENT

Aggregate Base Course will be measured by the cubic meter (m3). The quantity to be paid 
for shall be the design volume compacted in-place as shown on the Plans, and accepted in the 
completed base course. No allowance shall be given for materials placed outside the design limits 
shown on the cross-sections. Trial sections shall not be measured separately but shall be included 
in the quantity of aggregate base course.

Construction of BadMip Area and Transit Shed
Port of Lucena, Quezon
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ITEM 08 

SCOPE OF WORK

CEMENT TREATED BASE COURSE

The work under this Section to be carried out by the Contractor, consists of the construction 
of Cement Treated Base Course for the pavement composed of aggregate, Portland cement 
and water in proper proportions, plant-mixed and constructed on prepared subbase in 
accordance with the specifications herein and in conformity with the lines, levels, grades, 
thickness and typical cross-sections Indicated on the Drawings, and as specified herein.

The Contractor shall, before any work on the cement treated base course is started, design 
the material proportions in accordance with the requirements of this Section and the 
Drawings, and secure the Engineer's approval of the materials to be used, and the method 
of work execution.

Before commencement of the work under this Section, the Contractor shall submit Method 
Statement stating work plan, materials, design the material proportions, schedule, quality 
control plan, safety control plan and personnel to be engaged in this work for approval of the 
Engineer.

The Contractor shall also prepare the finishing elevation drawing of the area for this work in 
accordance with the design drawings for approval of the Engineer.

2.0 MATERIALS REQUIREMENTS

2.1. Cement

(1) The cement shall conform to the requirements in Reinforced Concrete 
Specification.

(2) All bags showing initial setting or lumps of caked cement, as well as half used 
bags, shall be rejected.

2.2. Aggregates

(1) Aggregates shall consist of natural sand, crushed stone or other inert 
materials with similar characteristic's, or combinations thereof, having hard, 
strong and durable particles approved by the Engineer.

(2) The Aggregate shall not contain more than 3 percent of material passing the 
0.075 mm (no. 200 sieve) by washing nor more than 1 percent each of clay 
lumps or shale. The use of beach sand will not be allowed.

(3) if the fine aggregate is subjected to 5 cycles of the sodium sulfate soundness 
test, the weighed toss shall not exceed 10 percent.

2.3. Portland Cement

(1) Only Type I Portland Cement conforming to ASTM C 150 shall be used 
unless othen/vise provided for. Different brands or the same brand from 
different mills shall not be mixed nor shall they be used alternately unless the 
mix is approved by the Engineer.

(2) Cement which for any reason has become partially set or which contains 
lumps of caked cement will be rejected. Cement salvaged from discarded or 
used bags shall not be used.

ConstruOton <4 Back-up Ai«a and Transit Shad 
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(3) Samples of cement shall be obtained in accordance with AASHTO T127.

2.4. Water

(1) Water used in mixing, curing or other designated applications shall be 
reasonably clean and free of oil. salt, acid, alkali, grass or other substances 
injurious to the finished product. Water will be tested in accordance with 
Reinforced Concrete Specifications.

(2) Water which is drinkable may be used without test. Where the source of 
water Is shallow, the intake shall be so enclosed as to exclude silt, mud, 
grass or other foreign materials.

2.5. Proportioning of Mixture

(1) The amount of cement to be added to the soil-aggregate shall be from 6 to 10 
mass percent of the dry soil. The exact percentage to be added shall be 
fixed by the Engineer on the basis of preliminary laboratory tests and trial 
mixes of the materials furnished by the Contractor.

(2) The mixture shall have the following grading characteristics:

Table 1 ~ Mixture Gradation (CTBC)

Sieve Designation
Percent dassid^ eeniMt/nf prepute miT

Minimum MflTimiim

2" (19 mm) 85 100

3/8" (9.50 mm) 55 80

1/4" (6.35 mm) 42 66

No. 4 (4.75 mm) 32 56

No. 10 (2 mm) 23 43

No. 40 (0.50 mm) 11 26

No. 80 (0.20 mm) 7 17

No. 200 (0.075 mm) 4 10

2.6. Strength Requirements

(1) The cement content for construction shall be that at which the mix develops a 
7-day compressive strength of at least 5.20 MPs (53 kgs/cm2, /750 psi).

(2) The testing procedure shall be as follows: mold and cure specimens in 
accordance with ASTM D 560; soak specimens in water for 4 hours; cap and 
break specimens in compression in accordance with ASTM D 1633.

(3) CBR Test for Gravelly Soils. The mixture passing the 19 mm (3/4 Inch) sieve 
shall have a minimum soaked CBR-value of 100% tested according to 
AASHTO T 193. The CBR-value shall be obtained at the maximum dry 
density determined according to AASHTO T 180, Method D.

(4) Unconfined Compression Test for Finer Textured Soils. The 7-day 
compressive strength of laboratory specimen molded and compacted in 
accordance with ASTM D 1632 to a density of 100% of maximum dry density

Construction ol Baek4p Aru and Trinsil Shed 
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determined according to AASHTO T 134, Method B, shall not be less than 2.1 
MPa (300 psi) when tested in accordance with ASTM D 1633.

2.7. Mix Design

(1) The mix design shall be submitted to the Engineer for approval and shall be 
accompanied by test data. A change in the source of materials during the 
progress of work may necessitate a new design mix.

(2) The mix design shall determine with accuracy the aggregate grading, the 
cement content and the required water content.

3.0 STORAGE OF MATERIALS

3.1. Storage of Portland Cement

(1) Cement shall be stored in a cement silo or damp proof warehouses, and used 
on first in/ first out basis.

(2) The Contractor shall, when storing cement in a cement alo, exercise care not 
to cause lump of cement sticking to the bottom of silo. Bagged cement shall 
be stacked on the warehouse floor which has been raised by not less than 30 
cm above the surrounding ground in such a way to afford easy inspection and 
handling. Bags of cement shall not be stacked more than 13 bags in height.

(3) Cement which has been stored for a long period and has not passed a 
pertinent quality test carried out before use or which contains caked lumps, 
shall not be used.

(4) The Contractor shall cool cement before use if it has been warmed, having 
been stored in a hot place. Prior to construction, laboratory tests of the 
approved soil material shall be made to determine the quantity of cem^t 
required in the mix.

3.2. Storage of Aggregate

(1) The Contractor shall stockpile coarse and fine aggregate according to their 
sizes with proper partitions in between.

(2) The Contractor shall take measures to maintain skin moisture content of 
stockpiled aggregate uniform In the entire mass by providing shade over the 
aggregate, water sprinkling or other means.

(3) Cam shall be exercised when receiving, storing and handling the aggregate 
not to cause segregation of sizes or allow mixture of dirt, mud or other foreign 
materials into the aggregate.

(4) The Contractor when stockpiling aggregate under hot climate shall take 
measure to prevent direct exposure to the sunlight such as a shade not to 
excessively heat or dry the aggregate.

4.0 CONTRACTOR’S EQUIPMENTAND PLANT

4.1. Equipment and tools necessary for handling materials and performing all parts of the work 
shall be approved by the Engineer as to design, capacity and mechanical condition.

ConsnjGtion of Badujp Aiea «nd Tw>$lt Shed
Port o( Lucene. Quezon



45
Technical Specifications 

(Cement Treated Base Course)

4.2. The equipment shall be at the site sufficienWy ahead of the start of construction operations to
be examined thoroughly and approved.

5.0 CONSTRUCTION METHOD

5.1. Central Batching Plant Method

(1) The aggregate shall be proportioned and mixed with cement and water in a 
central mixing plant. The plant shall be equipped with feeding and metering 
devices which will introduce the cement, aggregate and water into the mixer 
in the quantities spedfied. Mixing shall continue until a uniform mixture has 
been obtained.

5.2. Spreading, Compacting and Finishing

(1) The material shall be spread by a mechanical spreader of approved type or 
asphalt paver. In spreading from the wind row, care shall be taken to avoid 
cutting into the underlying course.

(2) Initial rolling shall be performed with pneumatic tire roller and final roiling with 
a 3 wheel or tandem-type steel wheel roller. Rolling shall be discontinued 
whenever it begins to produce excessive pulverizing of the aggregate or 
displacement of the mixture.

(3) When the compacted thickness of the cement treated base course is to be 
more than 150 mm, the mixture shall be spread from the wind row and 
compacted in 2 approximately equal layers, the first layer to be bladed and 
rolled before the second layer is spread.

(4) Compaction shall continue until field density of not less than 98% of the 
compacted maximum dry density determined in accordance with AASHTO T 
180 Method D has been attained. Field Density test shall be in accordance 
with AASHTO T191.

(5) Where cement treated base is required under asphalt concrete pavement, the 
compacted cement treated base surface shall be scarified to produce 
corrugation and allow good bonding between layer of asphalt pavement and 
the cement treated base course.

5.3. Weather Limitations

(1) The cement treated base shall not be applied during windy, rainy or 
impending bad weather. In the event rain occurs, work shall be promptly 
stopped and the entire section if damaged shall be reconstructed in 
accordance with the Specification.

5.4. Protection, Curing and Maintenance

After the cement treated base course has been finished as specified herein, the 
surface shall be protected against rapid drying for a period of at least five (5) days by 
either of the following curing methods;

CoRStnjcQon ol 6ack><jp Area and Transit Shad 
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(1) Maintain in a thorough and continuously moist condition by sprinkling with 
water.

(2) Cover the completed surface with a 50 mm layer of sand and maintain in 
moist condition.

(3) Apply on the surface an asphalt membrane of the type and quantity approved 
by the Engineer.

(4) Apply on the surface a liquid membrane curing compound of the type and 
quantity approved by the Engineer.

The Contractor shall be required to maintain at his own expense the entire work within the 
limits of his Contract in good condition satisfactory to the Engineer from the time he first 
started work until all work shall have been completed. Maintenance shall include immediate 
repairs of any defects that may occur before and after the lime-stabilized base course has 
been compacted and finished, which work shall be done by the Contractor at his own 
expense and repeated as may be necessary to keep the base continuously intact.

5.5. Trial Sections

(1) Before construction is started, the Contractor shall spread and compact trial 
sections as directed by the Engineer. The purpose of the trial sections is to 
check the suitability of the materials and the efficiency of the equipment and 
construction method which is preposed to be used by the Contractor.

(2) Therefore, the Contractor must use the same material, equipment and 
procedures that he proposes to use for the main work. One trial section of 
about 500 m2 shall be made for every type of material and/or construction 
equipment/procedure proposed for use.

(3) After final compaction of each trial section the Contractor shall carry out such 
field density tests and other tests required as directed by the Engineer.

(4) If a trial shows that the proposed materials, equipment or procedures in the 
Engineer’s opinion are not suitable, the materials shall be removed at the 
Contractor’s expense and a new trial section shall be constructed.

(5) If the basic conditions regarding the type of material or procedures change 
during the execution of the work, new trial section shall be constructed.

6.0 QUALITY CONTROL

6.1. The quality shall satisfy the standard values shown in Table 6.1

Table 6.1 - MATERIALS (CTBC)
WORK ITEM TEST FORM TEST METHOD FREQUENCY STANDARD VALUE

Construction of Bockmp Area and Transit Shad 
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Cement Treated 
Base Course

Portland cement As approved by the 
Engineer

Once for every 500 
tons at receiving 
materials

To meet the requirements 
of Type I Portland
Cement conforming to 
ASTM C 150
Manufacturer test data 
may be substituted as 
directed by the Engineer

Gradation of 
aggregate

AASHTOT 11 andT
27 or equivalent

Once for every 
quarry

To meet the requiremaits 
ofTable 20370.1

Abrasion of aggregate AASHTO T 96 or 
equivalent

- ditto - Not more than 30%

Soundness of 
aggregate

AASHTOT 104 or 
equivalent

-ditto- Not more than 5%

Water Absorpion of 
aggregate

AASHTO T 84 and T
85 or equivalent

- ditto - Not more than 3% (Dry 
specific gravity)

Plasticity index AASHTO T 90 or 
equivalent

-ditto- Not more than 6
Aggregate passing No.40 
sieve including mineral 
filler

Moisture-density
Relation

AASHTOT 180 Once for every 500 
m2 at Point 
designated by the 
Engineer

Density of Soil in
Place by the Sand
Cone Method

AASHTO T191 Once for every 2,000 
m2

98 % or more

Compressive Strength ASTM D 560 and
ASTM D 1633

Once for every 500 
tons

More than 5.20 MPa (53 
kgs/cm2; 754 psi)

Table 6.2 - WORKMANSHIP (CTBC)

WORK ITEM TEST FORM TEST METHOD FREQUENCY TOLERANCE

Cement Treated Base 
Course

Finish elevation As approved by die 
Engineer

Once for every 400 
m2 at points 
designated by die 
Engineer

+ 5 mm/-10 mm

Thickness As approved Ity die 
Engineer

-ditto- +0/-5 mm

Width -ditto- At point designated 
b>' the Engineer

+Not specified 
- 15 mm

Evermess of surface By 3 meters straight 
edge

-ditto- Within 5 mm of 
variation cm 2 
contacts

6.2. The workmanship shall be controlled in the manner shown in Table 6.2

6.3. Tolerances

Construction of Bock^jp Area and Transit Shod 
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(1) The cement treated base course shall be laid to the designed level and 
transverse slopes shown on the Drawings. The allowable tolerances shall be 
in accordance with the following:

(a) Permitted variation from design: Thickness of Layer : + 0/-10 mm
(b) Permitted variation from design: Lewi of Surface : + 5/-10 mm
(c) Permitted Surface Irregularity: measured by 3 m straight edge: 5 mm
(d) Permitted variation from design: Cross-fall of Camber : ± 0.2%
(e) Permitted variation from design: LongKudinal Grade over 25 m length: ± 0.1%

6.4. Traffic

(1) The Contractor shall not be permitted to drive heavy equipment over 
completed portions prior to the end of 5 days curing period except pneumatic 
tired equipment required for constructing adjoining sections.
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(Interlocking Concrete Block Pavement)

ITEM 09 

SCOPE OF WORK

INTERLOCKING CONCRETE BLOCK PAVEMENT

This specification covers the construction of interlocking concrete block pavement on a prepared 
base courses and the laying of leveling course sand bedding all in accordance with the 
Specifications and Drawings.

MATERIAL REQUIREMENTS

CONCRETE

Concrete for the interlocking concrete block shall be 41.4 MPa (6,000 psi). Mixing and casting shall 
be in accordance with the Section “Reinforced Concrete” and the form and dimensions shall be as 
shown on the Drawings.

Additional requirements shall be as follows:

Minimum 28 day compressive strength 
Minimum aggregate 
Minimum water-cement ratio 
Minimum cement content

SAND LEVELLING COURSE (Sand Cushion)

41.4 MPa 
19 mm 
0.47
470 kg/m3

Materials for sand cushion shall consist of sand with uncoated grains, free from injurious amount of 
dust, lumps of clay, soft or flaky particles, shale, alkali, organic matter, loam or other deleterious 
substances. Beach sand shall not be allowed for use.

EXECUTION

LAYING OF INTERLOCKING CONCRETE BLOCKS

Concrete blocks shall be laid dry and shall have attained the minimum 28 day compressive strength 
of 41.4 MPa (6,000 psi). No block with chipped surface, cracks or fabricated not to the dimension 
and truly square as shown on the drawings shall be used in the block work.

Block work shall be done in uniform manner such that the lines along the length or across the length 
formed by the edges of the blocks shall remain parallel all throughout the length and width of the 
pavement and the comers of the pavement forced by the lines of the edge between blocks for all 
sides shall be 4mm. The top of blocks forming the surface of the pavement shall be kept to the line, 
grade, slope and elevation as shown on the drawings.

The placing pattern of Interlocking concrete blocks shall be 45 degrees herringbone.

JOINTING AND COMPACTION

After laying the edges, the Interlocking concrete blocks shall be initially compacted into the sand 
bedding by means of a five (5) Horse Power (HP) vibratory plate compactor for at least two (2) 
passes.

Spread Jointing sand over the block surface and swept into the Joints using a soft brush. A second 
compaction with the vibrating plate (x>mpactor shall be performed for at least two (2) passes. The 
Interiocking concrete block surface shall be proof rolled or compacted with an approved roller not 
less than 10 tons for at least two (2) passes to further seat the units in to the sand bedding. Lastly, 
excess Jointing sand shall be swefft off the surface.
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(Interlocking Concrete Block Pavement)

SAND LEVELLING CUSHION

The sand shall be laid In thickness shown in the drawings spread out uniformly over the cement 
treated base (CTB) and in accordance with the lines and grades as directed by the Engineer.

SURVEYS AND SETTING OUT WORKS

Before the commencement of the pavement works, the Contractor together with the Engineer shall 
conduct topographic survey which will form the basis of quantity measurement.

The Contractor shall set out the works and shall be solely responsible for the accuracy of such 
setting-out.

Prior to placement of any material, the Contractor shall establish visible construction markers to 
dearly define horizontal limits of the Work.
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(CH8 Secufity Fence)

ITEM 10 SECURITY FENCE

DESCRIPTION

This item shall consist of furnishing, construction and installation of security fence components in 
any combinations in accordance with this specification, lines, grades and cross-sections shown on 
the Plans, or as directed by the Engineer.

MATERIALS REQUIREMENT

Materials shall conform to the respective specifications and other requirements specified below 

CONCRETE HOLLOW BLOCKS (CHB)

CHB shall be of standard manufecture, machine vibrated with fine and even texture and well- 
defined edges and conforming to the requirements of ASTM C 129. Unless otherwise specified on 
the Drawings, It shall have a minimum compressive strength of 4.14 MPa (600 psi). CHB shall be 
non-load beating uniform and essentially smooth as normally achieves by standard molding 
methods and shall be free from any cracks, flaws or other defects.

BEDDING MORTAR

Mortar shall be composed of 1 part of Portland cement, 3 parts of sand and % part of lime, it shall 
have a compressive strength of [14 MPa (2,000 psi)] at 28 days and shall comply with property 
specifications for type N mortar set forth In ASTM Spedfication C 270 and as modified herein, 
proportioned and tested in an approved laboratory at the expense of foe Contractor. When tested 
for water retention, foe mortar shall have a flow after suction, of 75 percent or more when mixed to 
an initial flow of 125 to 140 percent. When tested for compressive strength, mortar shall be mixed 
to a flew of 100 to 115 percent. Aggregate for mortar shall conform to ASTM C 144.

PLASTER

Piaster shall comply with the same specification as those for bedding mortar and will include 
the use of synthetic fibrous reinforcement of type and dosage recommended by the manufacturer.

REINFORCING STEEL BARS AND RODS

Minimum yield strength of reinforcement shall conform to the spedfications in Section of 
Reinforced Concrete.

CONCRETE

Minimum compressive strength of concrete shall conform to the spedfications in Section of 
Reinforced Concrete.

BARBED WIRE AND STEEL/GI PIPE POST

The materials to be used shall conform to the specifications indicated on foe drawings and shall 
be approved by the Engineer prior to installation.

CYCLONE WIRE MESH

Cydone Wire Mesh shall conform to the requirements of ASTM A121, Class I.
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(CHB SeciBtty Fence)

CONSTRUCTION REQUIREMENT

The Contractor shall perform such clearing and grubbing as may be necessary to construct the 
fence to required grade and alignment. Fence shall generally follow the contour of the ground. 
Grading shall be performed where necessary to provide a neat appearance.

The post shall be erected vertically in position inside the formwork of the foundation block prior to 
the placing of concrete shall be adequately supported by bracing to prevent movement of the post 
during the placing and setting of the concrete. The post shall be erected to the height and location 
shown on the Plans, or as ordered by the Engineer.

Masonry shall be laid plumb, true to line, with level courses accurately spaced. Bond pattern shall 
be kept plumb throughout. Comers and reveals shall be plumb and true. Vertical joints shall be 
shoved tight. Each unit shall be adjusted to final position while mortar is still soft and plastic. 
Any unit that is disturbed after mortar has stiffened shall be removed and relaid with fresh mortar. 
Courses shall be so spaced that backing masonry will level off, flush with the face work at all 
Joints where ties occur. Chases and rake-out Joints shall be kept free from mortar or oflier debris.

Anchorage to concrete. Anchorage to abutting columns shall be provided only where Indicated. 
Details shall be as indicated including anchorage to underside of beams and slabs

Cutting and fitting, including that required to accommodate the work of others shall be done by 
masonry mechanics. Wherever possible, full units of the proper size shall be used in lieu of cut 
units. Cut edges shall be clean, true and sharp. Openings shall be carefully cut, formed or otherwise 
neatly made for recessed items and for electrical, plumbing, or other mechanical installations so that 
wall plates, cover plates, or escutcheons required by the installation will completely conceal the 
openings and will have bottoms in alignment with lower edge of masonry Joints. Webs of hollow 
masonry units shall be cut to the minimum required for the installation. Reinforced masonry lintels 
shall be provided as indicated above openings over 300mm wide, for pipes, ducts and cable trays, 
unless steel sleeves are used.

Spaces around built-in items shall be filled vrith mortar. Openings around flush-mounted electrical 
outlet boxes In wet locations shall be pointed flush with mortar including flush Joints above the 
boxes. Anchors, ties, accessories, flashing, pipe sleeves and other items required to be built-in shall 
be built-in as the masonry work progresses. Anchors, ties, and Joint reinforcement shall be fully 
embedded in mortar.

Unfinished work shall be stepped back for Jointing with new work. Toothing may be resorted to only 
when speciflcally approved. Before laying new work, loose mortar shall be removed and the 
exposed Joint shall be thoroughly cleaned.

Mortar shall be accurately measured in laboratory-established proportions and mixed with as much 
water as may be necessary to produce the wettest workable consistency possible. Mortar shall be 
placed in final position within one hour after mixing. Mortar not used or that has started to set within 
this time interval shall be discarded.

Joints in exposed-to-view except control Joints, Joints to be pointed or caulked or sealed, and 
openings around flush-mounted electrical outlet boxes in wet locations shall be tooled slightiy 
concave with the mortar thoroughly compacted and pressed against the edges of the units. Tooling 
shall be done when the mortar has b^n thumbprint hard. The tooled Joint shall be finished to 
uniformly straight and true lines and surfaces, smooth and free of tool marks.

Details of reinforcement shall be as indicated in the drawings. Reinforcing shall not be bent or 
straightened in a manner injurious to the steel. Bars with kinks or bends not shown on the drawings 
shall not be used. Placement of reinforcement shall be inspected and approved prior to placing
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(CHB Security Fence)

grout. One piece vertical bars extending from floor to floor or roof above shall be provided. Vertical 
bars shall be spliced only where indicated.

a. Positioning Bars

Vertical bars shall be positioned accurately at the centerline of the wall. A minimum clearance 
between the bars and masonry units of 12mm and between parallel bars of one diameter of the 
reinforcement shall be maintained. Vertical reinforcing shall be held in place using metal supports, 
centering clips, spacers, ties or caging devices located near the ends of each bar and at 
intermediate intervals of not more than 192 diameters of the reinforcement.

b. Splices

Splices shall be located only as indicated. Splices shall be staggered in adjacent bars at least 
600mm. Bars shall be lapped a minimum of 40 diameters of the reinforcement.

Welding shall be done in accordance with Standard Code and under supen^sion of Engineer.

PAINTING AND CLEANING

If required in the contract, paint shall be in accordance to the specification indicated in the plans and 
coordinated with the end user.

Mortar daubs or splashing, before setting or hardening, shall be completely removed from masonry 
unit surfaces that will be exposed or painted. Before completion of the work, all defects in joints or 
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tooled to 
match existing joints. Masonry surfaces shall not be cleaned, other than removing excess surface 
mortar until mortar in Joints has hardened. Masonry hardened surfaces shall be left clean, free of 
mortar daubs, dirt, stain and discoloration, including scum from cleaning operations and with tight 
rrtortar joints throughout. Metal tools and metal brushes shall not be used for cleaning.

Construcilon of BmMip Arot and Transt Shad 
Port of Lucans, Quazon



54
Technical Specifications 

(Electncal Wbrks)

ITEM 11 ELECTRICAL WORKS

SCOPE OF WORK

The work to be done shall consist of fabricating, trenching, furnishing, delivering and installing 
electrical materials/fixtures completed in accordance with all the details of the electrical works as 
shown on the drawings induding mateiials, labor, tools and equipment and all incidental works 
as found necessary.

Refer to electrical plans/drawings for location and extent of work involved.

GENERAL REQUIREMENTS

a) All works shall be done in accordance with the requirements of the publications and 
agendas having jurisdiction, as well as the requirements of the approved standards.

1. National Fire Protection Assodation - (NFPA)

2. National Electrical Manufacturer Assodation • (NEMA)

3. Underwriter Laboratories, inc. - (UL)

4. Philippine Electrical Code • (PEC)
Philippine National Standard - (PNS)

5. Federation Spedfication;
Circuit Breaker, Molded Case, Branch 
Circuit and Service

6. American National Standard Institute - (ANSI)

7. American Sodety for Testing and Materials - (ASTM)

8. Illuminating Engineering Society - (lES)

9. Light Emitting Diode > (LED)

b) The electrical power will be conneded to the existing local cooperative supply. The 
supply voltages shall be 220 volt, single phase (10), and 60 hertz.

c) The Contractor shall employ a licensed Registered Eledrical Engineer or Master 
eledridan to perform or to supervise and to condud the continuous inspection of all 
eledrical work.

d) The Contrador shall first obtain approval from the Authority before procurement, 
fabrication or delivery of eledrical materials to the site. Partial submittals will not be 
acceptable and will be returned without review. Submittals shall indude the 
Manufadurer’s Name, Trade Name, Place of Manufadure, Catalog Model or Number, 
Nameplate Data, Size, Layout Dimensions, Capacity, Projed Spedfication and 
Paragraph Reference, Technical Sodety Publication References and other information 
necessary to establish contrad compliance of each item to be furnished.

e) All excavations fill and backfill and concrete works involved herein, shall be carried to the 
required elevations and shall conform to the provisions of specification under Earthwork 
and Concrete Construdion of this tender document.
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0 The materials and equipment to be furnished shall be standard products of reputable 
manufacturer engaged in the reproduction of such materials and equipment.

g) All permits and electrical fees required for this work shall be obtained at the expense of 
the Contractor. The Contractor shall furnish the Engineer-in-Charge, the final Certificates 
of Inspections and approval from the proper government authorities after the completion 
of work. The Contractor shall prepare all as- built plans and all other paper works as 
required by the enfordng authorities.

h) The Contractor shall furnish and Install electrical materials as shown in the divings. A 
licensed Electrical Engineer or Master Electrician is required to implement the installation 
of the electrical system. A licensed electrical contractor shall oversee/conduct the 
installation of the main circuit breaker.

i) Electrical installation shall conform to tfie requirements of Philippine Electrical Code 
(PEC) and the other approved standards.

j) The contractor shall install all electrical works with the supervision of the qualified 
Registered Electrical Engineer (REE) or Master Electridan. All electrical installation 
applications regardless of capacity and voltage whether new, addition or revision shall be 
accompanied by electrical plans signed and sealed by a duly licensed Professional 
Electrical Engineer (PEE).

MATERIAL REQUIREMENTS

All materials shall be brand new and shall be of the approved type meeting all the requirements 
of the Philippine Electrical Code and bearing the Philippine Standard Agency (PSA) mark.

PRODUCTS

WIRES AND CABLES

The conductor material to be furnished and installed shall be copper wire Heat-Resistant 
Thermoplastic (THHN/THWN-2). All conductors shall be rated 600 volts insulation and shall be 
standard for all sizes.

CONDUIT AND FITTINGS

Underground PVC conduit shall be polyvinyl chloride with concrete covered. It shall be 
manufactured to schedule 40 outside diameter. All fittings and bends shall be solvent bonded 
using manufacturers recommended product.

LED FLOODLIGHT FIXTURE 100 WATT OR EQUIVALENT

Specifications:

Rated
Color Temperature
Driver
Beam Angle
IP Grade
Lumen
Input Voltage

100 Watt LED or equivalent
Warm white
Bridgeiux
120 degrees
IP 65, Slim Type Series
9000-10000Im
AC 100 -277 VAC Meanwell w/ Power Surge Protection
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RECESSED FLUORESCENT LIGHTING FIXTURES

Recessed grid fixtures, 2- 36 watt, T-8 grid fixture with electronic ballast with aluminum anodized 
reflector louvre, 220 volt, 60 hertz

Recessed grid fixtures, 2-18 watt. T-8 grid fixture with electronic ballast with aluminum anodized 
reflector louvre. 220 volt, 60 hertz

VERTICAL DOWNLIGHT FIXTURES

Recessed Mourrted type fixtures with anodized aluminum reflector, with lamp holder E27, Light 
Emitting Diode (LED) bulb, daylight/warm white.

UFO HIGH BAY LIGHT

Specifications:

UFO-HB SOW or Equivalent 
LE Power: 80 watt 
Input voltage: AC 90-306V 
LED Driver SOSEN 
LED Chip: LUMILED (Philips)
Color Temperature; 2700k-3500k; 4000k- 4800k; 5000k- 6500k
Luminous Efficiency: 140-155LmA/V
Luminous Flux: 11200-12400lm
Beam Angle: 60 degree/ 90 degree/120 degree
Prt)tection Grade: IP 65

UFO-HB 100W or Equivalent 
LE Power 100 watt 
Input voltage: AC 90-305V 
LED Driver: SOSEN 
LED Chip: LUMILED (Philips)
Color Temperature: 2700k-3500k; 4000k- 4800k; 5000k- 6500k
Luminous Efficiency: 140-166Lm/W
Luminous Flux: 14000-155001m
Beam Angle: 60 degree/ 90 degree/120 degree
Protection Grade: IP 65

UFO-HB 200W or Equivalent 
LE Power 200 watt 
Input voltage: AC 90-305V 
LED Driver SOSEN 
LED Chip: LUMILED (Philips)
Color Temperature: 2700k-3500k; 4000k-4800k; 5000k-6500k
Luminous Efficiency: 140-155Lm/W
Luminous Flux: 28000-31000lm
Beam Angle: 60 degree/ 90 degree/120 degree
Protection Grade: IP 65

Comtructton of BaOHip Area (ndTnnsA Shad 
Port of Lucent, Quezon



57
Technical Specifications 
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PANEL BOARD

Panel board shall conform to the schedule of panel board as shown on the approved plans wnth 
respect to supply characteristics, rating of main lugs or main circuit breaker, number and ratings 
and capacities of branch circuit breakers.

Panel board shall consist of a factory completed dead front assembly mounted in an enclosing 
NEMA 3R cabinet consisting of code gauge galvanized sheet steel box with trim and door.

Main circuit breakers for panel board shall have the rating, capadty and poles as shown on the 
approved plans. Breakers shall be thermal magnetic type solid state-type with interrupting 
capacity of 10,000 amperes symmetrical minimum. Breaker terminal shall be UL listed as 
suitable for type of conductor prowded. Breaker shall be the bolt-on type (that is, bolted to the 
current carrying bus). Plug-in drcuit breakers are not acceptable

SINGLE ANGLE BAR FLOODLIGHT STEEL TAPERED LAMP POST

Lamp Post shall be 10.0 m ht. single angle bar steel tapered, furnished installed and tested as 
shown on the approved plans. The post/s shall be dimensioned for a wind velodty of 185 km/hr. 
It shall be locally fabricated or manufactured. The post shall be Hot -Dipped Galvanized, prime- 
coated with red lead and shall be painted at site with the final coating preferably aluminum paint 
to be approved by the Engineer.

HANDHOLE

The handhole shall be of the type noted on the drawings and shall be constructed in 
accordance with the applicable details as shown in the approved plan.

DUCTBANK

The contractor shall construct underground ductbank of individual conduit encased in concrete 
as shown in the approved plan.

SWITCHES

Totally enclosed with bodies of thermosetting plastic and mounting strap. Wring terminals shall 
be screw-type, side-wired. Switches shall be rated quiet-type AC only, 250 volts, with current 
rating and number of poles indicated.

WALL SWITCHES AND PLATES

Wall switches in general shall be rated 10 amperes at 230 volts or with ampere and voltage 
ratings as required. Switches shall be flush mounting and of the rocker type, spring operated. 
The type of switches shall be tumbler operation and the color, plating and appearance of wall 
plates shall be as selected by the Engineer. Appropriate samples shall be submitted prior to 
purchase of wall switches and face plates.

RECEPTACLES

UL and NEMA \ND 1, heavy duty, grounding type. Ratings and configurations shall be as 
indicated. Wiring terminals shall be screw type, side-wired. Connect grounding pole to mounting 
strap.
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