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

ARCC - Alk>wable Range of Contract Cost.

BAC - Bids and Awards Committee.

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

Sidder - Refers to a contractor, manufacturer, suppler, distributor and/or consultant wf>o 
submits a bid in response to the requirements of the Bidding Documents. (2016 revised IRR. 
Section 5[d])

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

BIR-Bureau of Interned Revenue.

BSP - Bangko Sentr^ ng Pilipinas.

CDA - Cooperative Development Authority.

Consulting Services - Refer to services for Infrastructure Protects and other types of protects 
or acthriUes of the GOP requiring adequate external technical and professional expertise that are 
beyond the capability and/or capacity of the GOP to undertake such as, but not limited to: (i) 
advisory and review services; (n) pre'investment or feasibility studies; (lii) design; (Iv) 
constnictlon 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 Consultlr»g Firm for 
Procurement of ConsuKIng Services; as the case may be, as recorded in toe Contract Form 
signed by toe parties, including ail attachments and appendices thereto and all documents 
incorporated by reference therein.

Contractor • is a natural or juridicdl entity whose proposal was accepted by the Procuring Entity 
and to whom the Contract to execute toe Work was awarded. Contractor as used In these 
Bidding Documents may likewise refer to a ^pplier, distributor, manufacturer, or consultant

CPI - Consumer Price Index.

DOLE - Department of Labor and Employment.

on - Department of Trade and Industry.

Foreign-funded Procurement or Foreign-Assisted Project - Refers to procurement whose 
funding source is from a foreign government foreign or international firrandng in^ution as

CoMMHn «r BwM* RC
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specified in the Treaty or Irttemational or Executive Agreement. (2016 revised IRR, Section 
5[b])-

GFI - GoverTHTient Financial Institution.

GOCC “ Govemmerrt-owned and/or -^ntrolled 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, ^ationery, materials for construction, or personal property of any 
kind, including norvperson^ or contractual services such as the repair and maintenance of 
equipment and furniture, as well as trucking, hauling, jantloriel. security, and related or 
antfogous services, as well as procurement of materials and suppfes provided by the Procuring 
Entity for such services. The term *related* or "analc^ous services' shall indude, 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 En^. (2016 revised 
IRR, Section 5[r])

GOP - Government of the Philippines.

Infrastructure Projects - Indude the construction, improvement, rehabilitation, demolition, 
repair, restoration or maintenance of roads and bridges, railways, airports, seaports, 
communication fadlities, dvil 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 electrif^ion fadlities, national buildings, school 
buildings, hospital buildings, and other related construction projects of the government. Also 
referred to as crvH works or works. (2016 revised IRR. Section 5[u|)

LGUs - Local Government Units.

NFCC • Net Finand^ 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 Procuranent Proj^ shall be described, darted, 
and scheduled m the Project Procurement Management Plan prepared by the agency which 
shall be consolidated in the procuring entity's Annual Procuremerrt Ran. (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.

Comvwflni Am M n; Pl«r
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INVITATION TO BID



PHILIPPINE
PORTS

AUTHORITY

INVITATION TO BID

FOR THE

CONSTRUCTION OF BACK-UP AREA AND RC PIER,
PORT OF TAG8ILARAN, BOHOL

TTie Philippine Ports Authority, through the Corporate Budget of the Authority for CY 2021 
intends to apply the sum of P491,6$2,466.14 being the Approved Budget for the Contract (ABC) 
to payments under the contract for the CONSTRUCTION OF BACK-UP AREA AND RC PIER. 
TORT OF TAGBILARAN, BOHOL {LFP BHL NO. 016-2021). Bids received in excess Of the 
ABC Shall be automaticaNy rejected at bid opening.

Philif^ine Ports Auttiof% now invites bids for the above Procurement Project. Completton 
OT the WorXs is required in Srx Hundred (600) calendar days from the receipt by the successful 
bidder of the Notice to Proceed- Bidders should have completed a contract similar to the 
Project. The descnpbofl of an elrglble bidder is contained in me Bidding Documents Darticulartv 
in Section II (Instructions to Bidders). 3'

Bidding will be conducted through open competitive bidding procedures using a non- 
discretionafy -passffair criterion as specified in me 2016 Revised Implementing Rules and 
Regulations (IRR) of Repubric Act (RA) 9184. ^

Interested bidders may obtain further Information from the PhiJtppme 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 03 June 2021 
9}ven address and web$rte(s) below and upon payment of the applicabte fee for the 

Bidding Documents, pursuant to the latest Guidelines Issued by the GPPB, w\ the amount of 
FIFTY THOUSAND PESOS (P$0,000.00). 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 
11 June 2021 at 10:00 a.m. at the PPA Function Room, 7th Floor. PPA Bldg., Bonifado Drive, 
Soum Harbor, Port Area, Manila, and/or through video corrferencing or webcasltog via zoom 
which shall be open to all prospective bidders. 1

Bids must be duly received by the BAC Secretariat through manual submission at the office 
address indicated below on or before 30 June 2021 at 9:00 a.m. Late bids shall not be 
accepted.

All bids must be aaompanied by a bid security in any of the acceptable forms and in amount 
stated In FIB Clause 16.

K &xvfac>o Unvp Scyth Hertict, Pon A/&3 Mjna<i Pniiippr** 
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representatrves who choose to ^od Le W 'n ® pf^nce of tfie bidder8’

^di™li^innotP™^X0'^'^ !rv';9l,t ,0 reiect any and aJI bids- d«lare a fai(ure Of

• Required PCAB Registration: LARGE B - Port, Hart-jr and Offshore
Engineering

For further informatton. please refer to:

BAC Secretariat, Philippine Ports Authority 
5ft Floor, PPA Bldg., A. Bonifacio Drive.
South Harbor. Port Area, Manila 
Telephone Nos. 527-47-35

527-83-56 to 83 loc. 539 
PPAW^sHe: www.opa com.on 
PhlGEPS Website; www.philgeps.gov.ph

MARKJOHjJS. PALOMAR 
Chairperson. PPA Head Office Bids and Awards 
Committee for Engineering Projects (HO-BAC-EP)

http://www.philgeps.gov.ph
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1. Scope of Bid

The Procuring Enfty, PhiUppine Ports Authority invrtes Bids for the 
Construction of Back-up Area and RC Pier, Port of Tagbilaran, Bohot 
with Project Identification Number LFP BHL No. Ott‘2021. '

The Construction of Back-up Area and RC Pier, Port of Tagbiiaran, Bohot 
is for the construction of Works, as described in Section VI (Specifications).

2. Funding Information

2.1. The PhiUppine Ports AudiOfity trough the source of funding as 
indicated below for CY2021 in the amount of P 491,652,486.14.

2.2. The source of fonding is:

Corporate Operating Budget

3. Bidding Requirements

■Rie Bidding for the Project shall be governed by all the provisions of RA No. 
9164 and its 2016 revised IRR, including its Generic Procurement Manual and 
assodaled policies, rules and regulations as the primary source ther^, while 
the herein clauses shall serve as the secondary source thereof.

Any amendments made to the IRR and other GPPB issuances shall be 
ap^icable only to the ongoing posting, advertisement, or in>ritation to bid by 
the BAC through die issuance of a suppfem^tal or bid bulletin.

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

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

The Procuring Entity, as well as the Bidders and Contractors, shall observe 
the highest standard of ethics during the procurement and execution of the 
contract They or through an agent shall not engage in comjpt, fraudulent 
collusive, coercive, and obstructive practices defined und^ Annex al* of the 
2016 revised IRR of RA No. 9164 or other integrity violations in competing for 
tile Project

C«na*jelHnereK^ <Maro RC Plw



FTB-2

5. Eligible Bidders

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

5.2 The Bidder must have an experience of having axnpteted a 
Single Largest Completed Contract (SLCC) that is similar to 
this Project, equivaler^ 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 corKjItions provided for in 
Section 23.4.2.4 of the 2016 revised IRR of RA No. 9164.

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

5.3. For Foreign-funded Procurement, the Procuring Entity and 
the foreign government/foreign or International finar>dng 
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 die 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 
die 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 
than fifty percent (50%) of the Project.

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

7.2. Subcontraclir>g of any portion of the Project does not relieve die 
Contractor of any liability or ot^igatlon under the Contract The Supplier 
will be responsible for the acts, derails, and negligence of any 
subconirador, Ks agents, servants, or workmen as fully as if these 
were the Contractor's own acts, defaults, or negligence, or those of its 
agents, sen/ants, 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.

Canvudoft« Baet.«« M
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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, ei^er 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. Documerkts 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 DC Checklist of Technical and 
Financial Documents.

10.2 If the eligibility requirements or statements, die bids, and all other 
documents for submission to the BAG are in foreign language other 
than English, it must be accompanied by a b^nsfation in English, which 
^all be authenticated by the appropriate Philippine foreign service 
establishment, post or the equivalent office having jurisdiction over the 
foreign bidder's affoirs in the Philippines. For Contracting Parties to the 
Apostille Convention, only die 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 int^retation of the bid.

10.3 A valid PCA6 License is required, and in case of joint ventures, a valid 
special PCAB License, and registration for the type and cost of the 
contract for this Project Any additional type of Contractor license or 
permit shall be indicated In the BDS.

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

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

II. Documents Comprising the Bid: Finaocial Component
11.1. The second bid envelope shaft contain the finandal documents for the 

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

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

Ak* and RCR«a
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11.3. For Foreign-funded procurement, a ceiling may be applied to bid prices 
pixMded conditions are met under Section 31.2 of the 2016 revised 
IRRof RANo. 9164.

1Z Alternative B ids

Bidders shall submit offers that comply with the requirements of the Blddlr^g 
Documents. Including the basic technical design as indicated in the drawings 
and specifications. Unless there is a value engineering clause in the BDS, 
attemative Bids shall not be accepted.

13. Bid Prices

All bkj 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 NEOA 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 ti)e discretion of the Bidder. However, for 
purposes of bid evaluation, Bids deriominated 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 
tiian tile percentage of the ABC in accordance with 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 Procurir>g Entity as 
rK)rwesponsrve.

16. Sealing and Marking of Bids

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

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

Pwtoi rwMnrv Bqm
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If Procuring Entity allows the submission of bids through online 
submission to the given website or any other elecbonic means, the Bidder 
shall submit an electronic copy of its Bkj, which must be digitally signed. An 
electronic copy that cannot be opened or is conupted shall be considered 
norwesponsive and, thus, automatically disqualified.

17. Deadline for Submission of Bids

The Bidders shall ^bmit 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 
die place spewed in paragraph 9 of the IB. The Bidders' 
representatives who are present shall sign a register evidencing their 
attendance. In case videoconferencing, webcasting or other similar 
technologies will be used, attendance of participants shall likewise be 
recorded by the 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 revised 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 all 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 
op^ed and evaluated simultaneously so as to determine the Bid or 
combination of Bids offering the lowest calculated cost to the Procuring 
Entity. Bid Security as required by ITB Clause 16 shall be submitted f6r 
each contract (lot) separately.

19.3 In all cases, the NFCC computation pursuant to Section 23.4.2.6 of the 
2016 revised IRR of RA No. 9164 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

careguam m oacii and RC'^r
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paid ttirough the BIR Electronic Filing and Payment System (eFPS), and other 
appropriate licenses and permits required by law and stated in the BOS.

21. Signing of the Contract

The documents required in Section 37.2 of the 2016 revised iRR of RA No. 
9184 shall form part of the Contract. Additional Contract documents are 
indicated in the BOS.
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Bid Onto Shatf

Bid Data Sheet

ITB Clause

5.2 For this purpose, contracts simSar to the Project refer to contracts which
have the same Major Categories of Works which shatt be:

Descnption/Clanfication Unit of 
Measure

Quantity
(atleasQ

1. Offshore Pile Dffving Worics l.m. 5,273

2. Reinforced Concrete Works eujn. 1,182

3. Roclotfoite (60>100 kgJpc.) cujn. 5,994

4. Placing of Fill materials cujn. 45,150

5. Construction of Intsftoclclng 
concrete paving blocks

sq.m. 4,790

6. Construction of Portland
Cement Concrete Pavement

sq.m. 706

7.1 Portion of Works aHowed to be Maximum Percentage aitowsd lo be

/

subcontTBcted:

Subcontracting is iMtaHowed

subcontTBcted:

SubeontracSng Is notallMsd

10.3 For Joint Venture:

Special PCAB License

10.4 The key pereonnet must meet the required minimum years of experience
setbetow:

Key Personnel

a. Project Manager

b. Project Engineer

c. Materiaia Engineer tf

A Construction Safety and 
Heatth Offteer

a. Foreman

General
Experience

Relevant
Experience
(Minimum)

Five ($) yean

Three (3) years 

One (1) year 

One (1) year

Five (5) years

C—uflwaf Dicing
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10.5 The minimum major equipment requirements are the stowing:

Ptem refer to Section S, Annex 3 Minimum Major Equipment
Requirements

12 Value Engineering Clause:

Not Allowed

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

a. The amount of not less than P 9,833,049.72, if bid security is fo cash, 
cashier’s/manager's check, bank draft/guarantee or irrevocable letter of 
credrt;

b. The amount of net less than P 24,562,624.31, If bid security is in Surety 
Bond.

16 Each bidder shall submit one (1) origin^ and six (6) copies of the Technic^
and Financial Proposals, property 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 Schedote, Construction 
Methods, Equipment Utilization Schedule. Construction Safety and Health 
Program approved by the Department of Labor and Empfoymenf and 
PERT/CPM or other acceptable tools of project scheduling.

Pmcf T«ecd(aR,6M0i
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Scope of Contract

This Contract shall include all such Kerns, aKhough not specrficdlly mentioned, 
that can be reasonably inferred as being required for its completion as if such 
Kerns were expressly mentioned herein. All the provisions of RA No. 9184 and 
Ks 2016 revised IRR, including die Generic Procurement Manual, and 
associated issuances, constitute the primary source for the terms and 
condKIons of the Contract, and tiius, applicable in contract implementation. 
Herein clauses shall sen/e as the secondary source for the terms and 
conditions of the Contract.

nils is wKhout prejudice to Sections 74.1 and 74.2 of the 2016 revised IRR of 
RA No. 9184 allowing the GPPB to amend the IRR, which shall be applied to 
all procurement activities, the advertisement, posting, or invitation of which 
were issued after the effectivKy of the said amendment.

Sectional Completion of Works

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

Possession of Site

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

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

The Contractor’s Obligations

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

The Procuring Entity will approve any proposed r^lacement of key personnel 
only if their relevant qualifications and abilities are equal to or better than 
toose of the personnel listed in the Schedule.
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5. Performance Security

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

5.2. The Contractor, by enterir>g Into the Contract with the Procuring Entity, 
acknowledges the right of the Pro^ring Entity to institute action 
pursuant to RA No. 3686 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, ^all rely on any Site Investigation 
R^rts referred to in the SCO supplemented by any information obtained by 
the Contractor.

7. Warranty

7.1. In case die Contractor ^ils 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 favtx 
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 die 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 und^ 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 prime facie by 
the Procuring Entity that the ContractCM* has engaged, before, or during the 
implementation of the contract, in unlawful deeds and behaviors relative to 
contract acquisition and implementation, such as, but not limited to corrupt, 
fraudulent, collusive, coercive, and obstructive practices as stated in ITB 
Clause 4.

P9K TasHm,
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10. Dayworks

Subject to the guidelines on Variation Order in Annex aEB of die 2016 revised 
IRR of RA No. 9184. and rf 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 die general methods, arrangements, order, and 
timing for all the activities in the Works. The submissions of 
the Program of Work are indicated in die $CC.

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

12. Instructions* Inspections and Audits

The Contractcx shall permit the GOP or the Procajring 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 
cwitract 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 to 
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 R^resentadve/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.

1# iW RC
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15. Operating and Maintenance Manuals

15.1. If required, the Contractor will provkie *as butlf Drawings and/or 
operating and maintenance manuals as specified 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.

CvAuAw af tr») *C
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Special Conditions of Contract
GCC Clause

2 Sectional Completion:

Nona

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 
Buikling Code of the Philippines and other structures made of 
steel, iron, or concrete which comply with relevant structural 
codes (e.g., DPWH Standard SpecifiGa^s). such as. but ncA 
limited to, steel/concrete bridges, flyovers, aircraft movement 
areas, ports, dams, tunnels, filtration and treatment plants, 
sewerage systems, power plants, fransmission 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
Errtit/d Representative within days of delivery of the Notice
of Award.

11.2 The amount to be withheld for late submission of an updated 
Proomm of Work 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 
renuired In

Thus rtfltn hv which ‘an hiiitt' drawinos are reauired is

15.2 The amount to be withheld for foiling to produce *as buitf 
drawings and/or operating and maintenance manuals by the date 
reauired bs
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ITEM 01 DEMOLmON AND REMOVAL WORKS

DESCRIPTION

The work indudes the furnishing of ell labor, materials and equipment required to carry out the 
demoirtion and removal old structures, port accessories and obstructions Including demolition of 
miscellaneous concrete curbs etc., as required for the execution of the Contract

TF>e Contractor shall submit the prc^)osed methodology or procedure of demolition work with 
detailed drawings and calculations tf necessary, to the Engineer for approval, before the execution 
of the Works.

The Contractor sh^l keep all pavements and landing areas to and from the site of the disposal area 
dean and free of mud. dirt and debris durir>g and after the execution of disposal. Disposal of debris 
and materials sh^l 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 
included in his unit prices provision for all risks that may arise during or lr> connection with 
the work.

2. The demolition shall be carried out by approved methods and equipment such as concrete 
breakers, gas-cutters, hydraulic jacks, corr^ressed disintegrators, etc., however, no 
blasting shall be used unless approved In writing by the Engineer and after obtaining tfie 
written permission of the concern^ authorities.

3. The Contractor shall provide suitable equipment, skilled labor and appropriate temporary 
works such as scafTr^ings to ensure safety in his demolition worte as well as in the 
adjacent area.

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

5. Materials coming from the demoirtion works, except general earth, shall remain the property 
of the Procuring Entity, the desigruted part of which shall be stored by the Contractor at 
places specified by the Engineer/ Accepting autoority. Recehring copy of TunvOver Report 
shall be provided.

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

INTERFERENCE WTTH PORT OPERATIONS

During the execution of the work, the Contractor shall ixri interfere with the shipping, navigation and 
other traffic in the port.

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

Prior to ccHnmencement of the demolition works, the Contractor shall inform/announce to port users 
the schedule of disconnection of utilities.

Co(n«VE«ai of aM « C. nar
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STORAGE AND DUMPING

Prior to the commencement of the demofifkm work, the Engineer shall submit to the Contractor a list 
in which ^1 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 shafl not be salvaged.

The Contractor shall separate m^efials 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 
shsdl be procured and prepared at his own expense. In this case, safety measures shall be 
undertaken in the transp^ng. unloading, covering and others as requested tsy the Engineer

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

EXECUTION

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

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

3. WKh these lines as guides, concrete shall be broken and relnfordr>g 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, utilllies, services, navigation aids and the likes as 
determined in the field for each project and as shown on the drawings or as directed ^ the 
Engineer.

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

SAFETY

During the course of survey and clearing, any obstades 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 dean 
so that no part Is In danger of falling or cresting hazard to personnel or equipment.

Pwtgf Ttgiterwx aoM
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ITEM 02 PILING WORKS (SPP)

SCOPE OF WORK

This section covers the minimum requirements for the febrication, hauiing, spotting, driving end 
finishing of ail foundation piles to be used as containment for the proposed pier.

The Contractor may however, adopt, in addition to this mirtimum requirements additional provisions 
as may be necessary to insure the successful prosecution of the work related to the said 
undertaking.

METHOD STATEMENT

Before the commencement of any piling wortcs. the Contractor shad submit (allowing sufficient time 
for consideration) to the Engineer for approval a Safety Policy and a Method Statement which shdl 
include the folknving information:

1. Program of Worths detailing sequence and timing of individual portions of works.

2. Maximum proposed lead at any stage of driving between a pile and rts neighbor and the 
limitations of same if hard driving is encountered.

3. Contingency plan in the event of encountering obstructions or reaching driving refusal to 
minimize disruption/delay especially when using pitch and drive methods.

MATERIAL REQUIREMENTS

STEEL PIPE PILES

Steel tubular piles required under this heading may either be fluted or plain, tapered or c^indrical. 
seamless or welded type or as indicated in the drawing conforming to the requirements of ASTM A 
252, equal or better. Minimum shell thidmess shall be as indicated in the drawings.

Manufacturing processes, grades and test requirements shall conform to the requirements of ASTM 
A 252. Other materials, equal or better, than this standard may be allowed upon approval cf the 
implementing agency.

Type of Test

Chenvcal Composition 
Mechanical/ Tensile Test 
Physical /Test

Requirements

ASTM A252, ASTM A751 
ASTM A252, ASTM A370 
ASTM A252

REINFORCING BAND AND BACKING CYLINDER PLATE

Manufacturing processes, grades and test requirements shall conform to foe requirements of ASTM 
A 252. Other materials, equal or better, than this standard may be allowed upon approval of foe 
implementing agency.

CONCRETE AND REINFORCEMENT WORKS

Concrete and reinforcement works for filler of steel pipe piles, concrete jacket and pile cap shall be 
In accordance with foe Section "Reinforced Concrete* where foe compressive strength of concrete 
at 28 d^s and yield strength of reinforcement shall be 24MPa (3,500 psi) and 276MPa (40 OOOpsi) 
respectively.

CMH«vctaiGfeac>Fi.9Am«9ndRC Par 
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PROTECT rVE COATING 

Coating System

The corrosion protective coating shall be polyurethane-base.

The protective coating suppler is required to certify that the materials deSvered to the fabncs^on 
site will be proven to meet or exceed the following properties:

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD

A Physical Characteristics:

Thickness microns 1500 ASTM D1186

B. Mechanical Properties:

Tensile Strength N/mm2 16 DIN 53504

Elongation % 19 ASTMD2370
Impact J/mm 8 ASTM 2794-69/14
Bond Strength kg/cm2 234 OIN 53232

Applic^ion of the protective coating shall be one meter (1) below the design depth up to the pile 
butt of the steel pipe piles, as diustrated in Figure 1.

DECK ELEV.

SEABED ELEV.

DESIGN DEPTH ELEV.

PILE TIP

Figure 1: Illustration showing the application of Protective Coating System

Pm(«T«avavTitfj'hiii i.a»
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Surface Preperation

The surface areas of the sections of ^les that are intended to be coated are cleaned in accordffiice 
with standard ISO 8501-1 ‘Pictorial ^rKlard of Cleanliness*. These standards for surface cleaning 
oirtllne the visual characteristics of the substrate as viewed by the naked eye. Once the substrate Is 
cleaned, rt Is compared to reference pictures contained within the standards. The Sa 2% is to be 
used for this undertaking, which is defined in ISO 8501-1 as having the folkwng characteristics:

‘Very thorough blast deanirtg: Near white metal. 85% dean. The surface sh^l be free from visible 
oil, dirt arxf grease, from poorty adhering mill scale, rust, paint coatings and foreign matter. The 
metal has a greyish color. Any traces of contamination shall be visiUe only as slight stains in the 
form of spots or stripes.”

Spraying Method

Airless spraying techniques involve paint beir>g “forced out of an orifice at high pressure, 5 to 35 
MPa*. The paint appears to form a coating “sheef to ensure a uniform and continuous coating 
layer. This unlfomil^ is important as even the smallest dlscrepar>cy In the coating can lead to 
accelerated corrosion. Once any small-sized area of the substrate becomes exposed it will begin to 
corrode. This corrosion continues underlie protective layer in the adjoining coated areas ir> all 
directions, even If the coating has not been damaged.

Good surface preparation is essential and It profoundly effects the performance of the protective 
coating. Poor surface preparation invariably develops a poor adhesive bond between the coating 
and the substrate and causes premature coating teilure. Hence, the surface preparation and airless 
spraying shall be done In an “Endosed Area* wherein humidity and corrosion may be controlled 
prior to delivery of the Steel ^pe Piles at the project she.

On-site repairs

A special touch up materials shall be provided by the supplier/contraclor and shall be done either by 
the use of a spray or manual brush with the objective of having a final homogeneous coating. The 
specif touch up materials shall be used In repairing damages caused by handling and transporting 
of the Steel Pipe PUes.

WELDING REQUIREMENTS

The welding material used forttie production of steel piles by circumferential welding of steal pile or 
in the attachment of accessories shall have a tensile strwigth not less than the following test 
standards.

JISZ3211

JISZ3213

JISZ3312

JISZ3313

JIS2 33S2

Covered Electrodes for Mild Steel

Covered Electrodes for High Tensile Strength Steel

MAG Welding Solid Wires for Mrld

Flux Cored Wives for Gas Shielded and self-shielded 
Metal Arc Welding of Mild Steel. High Strength Steel and 
Low Temperature Service Steel

Submerged Arc Wdding Raxes for Carbon Steel and Lew Alloy Steel

CtfOVuSori d ard PjC. FW
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EXECUTION

MARKING

The pile shall be marked on with durable paint indicating!

1. Serial Number, marked dose to both ends

2. Date of Arrival, marked same as (1)

3. Length of pile, marked same as (1)

4. Meters mark in two faces, throughout the length 

DOCUMENTS TO 8E SUBMITTED

1. Steel Pipe rrkanufacturing plan (Steel pipe production plan, wetding method, welding 
material, production location, production method, transportation, etc.)

2. Design plan

3. Manufacturing process

4. Shipment method and stacking plan

5. Steel pipe irrspection certificate

6. Size Inspection record

7. Radiographic Test record 

STEEL PIPE PILES

The Contractor shall subrr^ to the Engineer three (3) copies of test reports by the approved steel 
mill certifying that the steel pipe pile meets the requirements specified in these technical 
specifications.

PILESPUCING

Gef>eral Provision

1. The alignment of piles shall be plumb and the length of upper and lower segment shall be In 
accordance in the approved plans.

2. The splice shall be embedded at least 4m from the design depth elevation.

3. Splice welding shall conform to the welding requirements of this section.

4. The welder shall be accredited by TESDA.

CMiVueflBt BactHipMa end ft C. ^ 
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REINFORCED CONCRETE

The requirements regarding testing of concrM and reinforcement used in the concrM tiller and
cage bars of steel pipe pties shall be In accordance with Section "Reinforced Concrete0.

STORAGE AND HANDLING

1. Piles may be stored in open air but on wooden sleepers to be placed in a manner so as not 
to cause excessive bending.

2. Piles shall be stacked on a stable yard and sh^l r>ot be stacked more than three (3) tiers 
high.

3. All piles shall be carefully lifted at the location of the llftjr>g points as indicated in the 
Drawings. Other practical and convenient methods may be used subject to the approval of 
ttie Engineer.

DRIVING OF PILES

A diesel or hydraulic pile hammer shall be used for driving the steel pipe piles.

The required weight of ram for the diesel pile hammer 2.5 tons or at least 25% (1/4) of the weight of 
longest pile.

Piles driven shall be held firmly in position in axial alignment with the hammer by means of leads of 
adequate ler>gth. Approved cushions shall be provided to the pile butts.

BEARING POWER OF PILES

Each ^le shaR be driven to attain not less than the required minimum beering power shown in the 
pile schedule, as determined by the HIley's Formula as follows:

1 2WH
For Diesel Pile Hammer: R »

6 S + 2.54

where: R = allowable bearing capacity of pile (tf)

W r weight of ram (tf)

H 3 fall of ram (cm)

S s set (cm)

In case of the use of hydraulic pile hammer, the computed minimum bearing power shall be 
submitted to the Project Development Department (PDD) and shall be evaluated ar>d approved by 
the Designing Engineer.

DRIVING RECORDS

The Contractor shall keep complete and accurate ^llng records. Two (2) signed copies of these 
records shall be submitted to the Engineer not more than 4d hours from the date of works detailed 
therein. The pile records sh^l always be submitted with sufficient time for the Engineer's approval.

CB«a»udbi<rfte(*<siAraamRC Fm 
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The records shall contain the fbilowing Information:

1. Pile reference number

2. Piie type and Steel Grade

3. Pile Length

4. Commencing surface level and final toe level

5. Depth driven, time, date when piles were driven

6. Where required the number of blows to drive each 250 mm over the last 2.5 meter shall be 
recorded

7. Comments regarding unusuaUunexpected driving condrtions

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is attained, the record of 
pile per>etration shall be taken only after a minimum of 30 cm. (12 in.) total penrtration has been 
obtained on resumption of driving.

ALIGNMENT TOLERANCE

Piles driven shall be within the viewable toler»>ce In alignment of 10 cm. (4 in.) in any direction. 

DAMAGED AND MISDRIVEN PILES

1. Piles shall not be more than 10 cm. (4 In.) out of place at cut-off level. M\ steel pipe piles 
shall not be more than 2% out of ^umb.

2. Any pile damaged by Improper driving or driven out of Its proper location, or driven out of 
elevation fixed on the plans, shall be corrected conespondingly at the Contractor's expense 
by any of the fbllowng methods:

a. Withdrawal of the pile and re^acement by a new pile.

b. Driving a second pile adjacent to the defective one.

c. Splldng an additional length.

The method to be adopted In each case shall be at the discretion of the Er^glneer.

Cl. ■ m (w cJ aiefcHJc Aw tna RC net
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ITEM 03 

SCOPE WORK

PILING WORKS (PRE-STRESSED CONCRETE PILES}

This section covers the minimum requirements for the fabrication, hauling, spotting, drivirtg arKi 
finishing of all foundation pies to be in wharves/piers/platforms/pile anchor.

The Contractor may however, adopt, in addition to this ntinimum requirements additional provisions 
as may be necessary to insure the successful prosecution of the woric related to foundation piling.

METHOD STATEMENT

Before the commencement of any piling works, the Contractor sh^l submit (allowng sufficient time 
for consideration) to the Engineer for approval a Safety Policy and a Method Statement which shall 
indude the following information:

1. Program of Works detailing sequence and timing of indtvidua] portions of works.

2. Maximum proposed lead at any stage of driving between a pile and its neighbor and the 
limitations of same if hard driving is encountered.

3. Contingency plan In the event of encountering obstructions or reaching driving r^sal to 
minimize disruption/delay especially when using pitch and drive methods.

MATERIAL REQUfREMENTS

TYPE OF FOUNDATION PILES

Pre-stressed cor>crete foundation piles to be used shall be in accordaKe with the design as shown 
on the Drawings and called for in the proposal.

PRE-STRESSED CONCRETE PILES

Pre-stressed concrete piles shdl be constructed in accordance with the staidard practice employed 
for the particular system specified and as directed by foe Engineer subject to the following dauses.

pre_9tres8ed concrete piles shall be of readymade products of approved fabricator regularty 
er^gaged in the production of pre-stressed concrete piles.

2. if an attemative system of pre-stressing to that shown in the Dravrings is proposed by the 
Contractor, full details, procedures and explanations shall be submitted in writing to the 
Engineer for his approval. When approved for foe work, the provisions of this Specification 
and such other provisions as he may require shall be fully satisfied.

3. Concrete strength, high tension wires/strands, reinfordng bars to be used for pre-stressed 
concrete work shell be as specified In the Drawings.

4. The Contractor shall submit the casting method including pre-stressing, application of stress 
and casting schedule and shdl obtain the approval of the Engineer before commencement 
of fabrication of the piles.

5. The Contractor shall arrange for foe Engineer to have free access to the place of 
manufacture of the piles.

PMor aM
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6. Piles shall be cast on a horizontal platform In approved steel moulds and details of the 
fonnworlt and methods of concreting shaB be as specified. The concreting of each pile shall 
be completed on one continuous operation ^d no interruption shall be permitted.

The pile butt must be formed truly square to die axis of the pile. Provision for standard 
splicing shaH be provided unless otherwise ordered by die Engineer.

7. Anchorages shall be made from steel of a suitable quality to withstand permanently the 
forces imposed upon them, and shall in general be in accordance with the normal practice of 
the proprietors of the pre-stressing system in use.

8. Application of stress, grouting of pre-stressing cables, protection of pre-stressing cable 
anchorages and other necessary st^s to complete the pre-stressing process shall conform 
to the standard pradice of the pre-stressing sy^m in use oras direcM by the Engineer.

3. When the stress has been transferred to the pile, the pile shall exhibit no curvature in its 
length on any face greater than 3 millimeters deviation along a diord of 15 meters (1 in 500).

10. Pre-cast pre-stressed units shall be Bfted only by Irfbng holes/hook as indicated in the 
Drawings, or when not provided can be lifted by slings placed securely at corresponding 
points. Units shall be kept in the upright position at aH times ar>d shock shall be avoided. Any 
unK considered by the Engirteer to have become sub-standard in any way shall be rejected 
and replaced by an acceptable unit.

11. Each pre-stressed member is to be uniquely and permanently mari^ to show Hs type, date 
of casting, length of pile and any control markings as ordered by die Engineer

12. Forms shaU conform to the geometry of the pile with the provision of chamfer as shmm on 
the Drawings.

13. Not less than five (5) cylindrical specimens shall be made for each casting batch of which at 
least two (2) shall be reserved for 28-day test, one (1) for 7-day, one <1) for 14-day, and one 
(1) test prior to lifting of pre-stressed concrete piles frm the casting b^. Ufting of piles shall 
only be done if the result of the compressive strength has reached at least 80% of the 
specHved axnpressive strength.

14. Wires/strands spedfications shall be rn accordance with ASTV A 416.

EXECUTION 

HANDLING OF PILES

AB piles shall be carefully Rfted at the focation of the lifting points as indicated in the Drawings. Other 
practical and convenient methods may be used subject to the apprtival of the Engineer.

DRIVING OF PILES

A hydraulic or diesd pile hammer shall be used for driving the pre-stressed concrete piles.

The required weight of ram for the hydraulic or diesd pile hammer, ranges from 3.5 to 4.5 tons.

Piles driven shall be held firmly in position In axial alignment with the hammer by means of leads of 
adequate length. Approved cu^ions shall be provided to the pile butts.

Am* irt Mtr
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PILE SPLICING 

General Provision

1. The of piles sfiall be plumb an6 the length of upper and lower segment shall be \n
accordance in the approved ptans.

2. The splice shall be embedded at least 4m from the design depth elevation.

Surface Preparation

Concrete piles to be bonded must be thoroughly cleaned, free of dirt, paint, grease, oil, curing compound 
and other contaminants. The concrete surface must be dry. Clean the dowels with steel brush to 
removed mst and other Impurities. Blow compressed air to the dowel holes.

Pile Splicng Epoxy

Piling splicaig epoxy is a two comportenls, low viscosity, rapid cure. chemIcaJ resistant epoxy with hl^ 
physical strength.

Preparation and Application of Epoxy Mortar

Mixing and ratio of pile spRdng epoxy and dry silica sand, application and curing of epoxy mortar shdU 
refer to product manual.

Conpressfve Strength

The compressive strength of epoxy mortar (Pile Splidrtg Epoxy * Dry Silica Sand) shall be at least 1.2 
times the design compressive strength of pile or 6,00C^si.

Mechanical Properhes of Epoxy

Mechanical Prooerties Soecrfication (Test Methods!
Ultimate Tensile Strencth ASTM D 633
Ultimate Fle)oir^ Strenoth ASTM D 790

Hardness ASTM D 2240
Comoressive Rtr^xilh at 1 hour cure ASTM D 695

Comoressive Strenoth with Silica Sand ASTM D 695

PILE CHIPPING

Each pile shall be chipped-off to required efevation as irxjicated in the drawir^. The axitrador shall 
ensure 0iat no dairtaged/cracked on the main pile will occurred after each chipping. Reinforcement 
from driven piles (dowels and strarxj) shall rtot be cut and will be Incorporated to the construction of 
deck. Splidng of dowels are allowed in case of pile cutting due to early refusal.

BEARING POWER OF PILES

Each pile shall be driven to attain not less than the required minimum bearing pcwer shown in the 
^le schedule, as determined by the Hiley’s Formula as follows:

1 2WH
For Diesel Pile Hammer: R =

S + 2.54 

2WH

Cinillli* Ml ^ RC
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For Hydraulic Pile Hammer:

where:

R =
3 $ + 2 54

R = alkwable bearing capacity of pile (tf)

W = weight of ram (tf)

H = fall of ram (cm)

S = set (cm)

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is attained, the record of 
pile penetration shall be taken only ^er a minimum of 30 cm. (12 in.) total penetration has been 
obtained on resumption of driving.

ALIGNMENT TOLERANCE

Piles driven shall be within the allowable toierance in alignment of 10 cm. <4 in.) in any direction. 

DAMAGED AND MISDRIVEN PILES

1. Piles shall not be more than 10 on. (4 in.) out of place at cut-off level. All vertical piles shall 
not be more than 2% out of plumb.

2. Any pile damaged by Improper driving or driven out of its proper location, or driven out of 
elevation fixed on the plans, shall be corrected cofrespondingly at tt>e Contractor's expense 
by any of the fblloswng methods:

a. Withdrawal of the pile and replacement by a new pile.

b. Driving a second ^le adjacent to the defective ore.

c. Slicing an additional length.

The method to be adopted in each case shall be at the discretion of the Engineer.

OBSTRUCTION

Where boulders or other obstructions make it impossible to drive certain piles in the location shown 
and to the required bearing strata, the Engineer n>ay order additional pile or piles driyen at other 
suitaUe location.

RECORDS

The Contractor shall keep records of each pile driven and shall furnish the Engineer two (2) signed 
typewritten/computerized copies. The records shall show the number of blows per 0.50 m. of initio 
penetration taken from the free ^11 elevation of the pile down to penetration depth of 5.0 m.. the 
penetration under the last 10 Uows. and the calculated safe load according to the Hiley's Formula 
as stated in bearing power of piles.

TESTING OF MATERIALS

upiW* oWItC.Wif 
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The requirements regarding testing of concrete and reinforcement used in reinforced concrete piles 
shall be in accordance with 'Reinforced Concrete*.

However, the Engineer may conduct the necessary testir>g at the approved tebiicator's casting yard 
whenever he considers necessary. Tests shall be carried out at the Contractor's expense.

High Tenale Strand shall be tested according to the latest ASTM Standard and PPA Circular

STORAGE AND HANDLING OF PILES

When raising or transporting piles, the Contractor shall provide slings or other equipment to avoid 
any appreciable bending of the pile or cracking of the concrete. Pile materials damaged in handling 
or driving shall be removed from the site and replaced by the Contractor at his e<pense.

Concrete pies shall be so handled at ad times as to avoid breaking or chipping of the edges.

QiniiW 0* Aw and BC.
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ITEM 04 REINFORCED CONCRETE

SCOPE OF WORK

Alt wohcs felling under this Section shall Include reinforced concrete for all kinds and parte of any 
reinforced conoete structure.

GENERAL PROViSfONS

1. Full cooperation shall be given to the c^her trades to instil embedded items. Suitable 
templates or irrstructions 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 Spedfications for Tolerar>ces fer Concrete Construction 
and Materials

AC1121R Qualfty Management System for Concrete Construction

ACI 201.2R Guide to Durable Concrete

ACI 211.1 Standard Practice for Selecting Proportions for HomtsA, Heavywdghl. 
and Mass Concrete

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

ACI 301 Specifications for Stnjctural Concrete

ACI 304.2R Placing Concrete by Pumping Methods

AC1304R Guide for Measuring, Mbdr)g, Transporting, and Placing Concrete

ACI 305R Hot Weather Concreting

ACI 306.1 Standard Specification for Cold Weather Concreting 

ACI 308R Guide to Curing Concrete 

ACI 309R Gtede for Consolidation of Concrete 

ACI311.4R Giflde for Concrete Inspection

ACI 318M Metric Building Code Requirenr^nls for Structural Concrete and 
Commentary

Pen BoM



15
TbcNUcsI 8p«eNk*itofi* 

<R0McrM Gonovto)

ACI347 Guide to Forrmvorlc for Coooete

ACISP-15 Reid Reference Manu^: Standard Spedfications for Structure 
Concrete with Sdeded ACI and ASTM References

ACi SP-2 ACI Manual of Concrete \r\sp6c6or\

b. American Society for Testing and Materials (ASTM) Publications:

ASTM C150 Standard Specification for Portlarvj Cement

ASTM C114 Standard M^hod for Chemical Analysis of Hydraulic Cement

ASTM C 185 Starxiaid Method for Air Content of HydrauDc Cement

ASTM C 115 St»dsd Test Method for Fineness of Portland Cement by the 
Turbidimeter

ASTM C 204 Standard Test Method for Fineness of Hydraulic Cem©^ by Air> 
Permeability Apparatus

ASTM C151 Standard Test Method for Autoclave Expansion of Portland Cement

ASTM C109 Standard Test Method for Compresdve Strength of Hydraulic Cement 
Mortaa

ASTM C 266 Standard Test Method for Time of Setting of HydrauBc-Cement Paste 
Gilmore Neecfies

ASTM C191 Standard Test Method of Time Setting of Hydraulic Cement by \ricat 
Neet£e

ASTM C 33 Standard Spedfwation for Concrete Aggregates

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

ASTM C 117 Standard Test Method for Materials Rner than 75 micron (No. 200) 
Sieve in Mineral Aggregates by Washing

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

ASTM C128 Standard Test Method for Density. Relative Density (Specific Gravity), 
and Absorption of Fine 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 tiy Use of Sodium 
Sulfate or Magnesium Sulfate

Pcftgf Th^iiiih. aaM
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ASTM C142 standard Test Method fix Clay Lumps and Pliable Partkies in 
Aggregates

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

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

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

ASTM C 86 Standard Test Method for Soundness of Aggregates by Use of Sodium 
Suifote or Magnesium Sulfate

ASTM C 131 Test Method for Redstance to Degradation of Small-size Coarse 
Aggregate by Abrasion and Impact In the Los Angeles Machine

ASTM C 94 Standard Specsfication for Ready-Mixed Concrete

ASTM D 512 Chloride Ion in Water

ASTM D 516 Sutfate Ion in Water

ASTM A 615 Standard Specification for Deformed and Ran Caibon-Sted Bara for 
Concrete Reinforcement

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

ASTM A 510 Standard Specification for Gmral Requirements lor Wire Rods and 
Coarse Round Wre, Carbon Steel

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

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

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

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete

ASTM C192 Standard Practice for Making and Curing Concrete Test Specimens in 
foe Laboratory

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

ASTM C78 Standard Test Method for Flexure Strength of Concrete (Using Simple 
Beam with Third-Point Loading)

ASTM C 42 Standard Test Method for Obtairung and Testing Drilled Cores and 
Sawed Beams of Concrete

d Oic* ^
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A STM C174 Standard Test Medwd for Measuring Thidcness of Concrete EJements 
Using Drilled Conors Cones

ASTM C 143 StandaftI Test M^hod for Slump of HydraulioCefnent ConoM

ASTMC494 Standard Specification for Chemical Admixtures for Concrete

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

ASTM C 171 Standard Specification for Sheet Materi^s for Curing Concrete

ASTM C 309 Standard Spectficatiorr for Liquid Membrane-Forming Compounds for 
Curing Concrete

ASTM 5329 Standard Test Methods for Sealants and Rllers. Hot Applied. For Joints 
and Cracks in Asph^tic and Portland Cement Concrete Pavements

ASTM D 5167 Standard Practice for Mefting of Hcri AppKed Joint ami Crack Sealant 
and Fffler for Evaluation

ASTM A 706 Standard Speciffoation fw Low-Alloy Steel Deformed and Plain 
Bara for Cortcrele Reinforcement

ASTM A 966 Sfor>dard Test Method for Magnetic Particle Examination of Steel 
Forgings using Alternating 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 C 1107 Standard Specification for Packaged Dry. Hydraufic-Cement Grout 
(Non-shrink)

ASTM C1116 Standard Specillcation for Fiber-Reinforced Concrete

ASTM C1157 Standard Specification for HydrauTic Cement

ASTM C136 Standard Test Method for Density fUnit WeighT), Yield, and Air 
Content (Grawmetric) of Concrete

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

ASTM C 260 Stands rd Specification for Ai r-Entral ning 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 CorKrete

CcMU0iin«(9*e«^AMMRC Phn 
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A STM C 469 Static Modulus of Elastioty and Poisson's Ratio of Concretd in 
Compression

A STM C 595 Standard Spedficatii^ for Blended HydrauHc Cements

ASTM Cl 116 Standard Specification for Fiber-Reinforced Concrete and Shotcrete

ASTM C1751 Preformed Expartsion Joint Piers for CortcrM Pavir>g and Structural 
Construction. (Non-extruding and Resilient Biturrinous Types).

ASTM D1179 Fluoride Ion in\^rter

ASTM D1190 Standard Spedlication for Concrete Joint Seator. Hot-Applied 
Elastic Type

ASTM D1751 Standard Specification for Preformed Expansion Joint Rilerfor 
Concrete Pavjr>9 arid Structural Construction (Non-extruding 
ar^ Resilient Bituminous Types)

ASTME329 Standard Specification for Agencies Er>gaged in the Testing and/ or 
Inspection of Materials used In Construction

American Welding Society (AWS)

D12 Welding Reinforcing Steel, Meta) Inserts and Connections in 
Reinforced Concrete Construction.

d. Philippine National Standi (FI^S)

PNS49 Steel Bars for Concrete Reinforcement

e. DPWH Standard Specifications

e. All other standards hereinafter indicated.

f. The edition or the revised version of such codes and standards current at the date 
twenty eight (23) days prior to date of bid submission shafl a^y. During Contract 
execution, any changes in such codes and staviards shall be applied after approval by ti>e 
Owner.

SUBMITTALS

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

a. Submit Test R^rts for the foUoiving:

a.1 Concrete mixture proportions

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

Cuiiw Aw >na feC Fiw
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surt^e fbf the job cnodltions. Test reports shall be subnvtted along with the 
concrete mixture propwtions. Obtan approval before concrete placement. 
Fully describe the processes and methodology whereby mixture proportiais 
were developed and tested and how propottons vdll be adjusted during 
progress of the work to achieve, as dosety as possible, the designated levels 
of relevant properties.

a.2 Aggregates

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

a.3 Admixtures

Submit test results In accordtftce 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 arxl anti-washout admixture. 
Submdted data shall be based upon tests performed witein 6 months of 
submrttal.

a.4 Cement

Submit test results in accordance with ASTM C ISO Portland cement. Submit 
current mil Ma.

a. 5 Water

Submit test results in accordance with ASTM D S12and ASTM 0 516.

b. Submit Certificates for the following:

b. 1 Curing concrete elements

Submit proposed materials and methods for curing concrete elements. 

b.2 Form removal schedUe

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 te 
placing ccxicrete. Indude pumping or conveying equfoment induding type, 
size and material for pipe, vdve charadenstics, and the maximum length and 
height concrete will be pumped. No adjustments shall be made to the mixture 
design to fadirtate pumping.

CwMMMn aM R c. ncr
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Submit technical literature for equipment and methods proposed for vibr^'r^g 
and compacting concrete. Submittal shall include technical literature describing 
the equipment Including vibrator diameter, length, frequency, amplitude, 
centrifugal force, and manufacturer's description of the radius of influence 
urKJer 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 ar^ methods used, test results, and the 
field test strength (fcr) for marine concrete required to durabdity 
requirements.

2. The Contractor ^aU submK 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. Detals of ^l prxDposed formwork to be prefabricated and formwork to produce 
special finishes shall be submitted to the Engineer for approval before any materials are 
ordered. If the Engineer so requires, samples of pr^>osed formworks shall be constructed 
and ccmCrete placed at the Contractor's expense so that the proposed methods and 
finished effect can be demonstrated.

The Contractor shall submit shop drawings showing r^nfordng bar pladng and bar lists 
for the Engineer's approval. Such shop drawings shaB show also suppten-errtal bars for 
forming, strengthening frames of bars of sufficient rigidity to withstand forces during placang 
concrete. If necessary, shaped steel may be added to improve rigidity of the frame cf bar.

Such shop drawings shall dearly indicate bar sizes, tracing, location and quantities of 
reinforcement, mesh, chairs, spMrs 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 special conditions occur, 
induding most congested areas and cormection between pre'Cast concrete and concrete in- 
situ.

Ail 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 arrd^proval.

MATERIAL REQUfREMENTS

CEMENT

Unless otherwise specified in the Drawings, only one p) brand of cement shaR be used for 
any individu^ structure. In deformioing the apprcwed mix, only Portland cement shall be used 
as the cementitious material.

1. Portland Cement; A STM C 160

Type I (for general use in construction)

s'BwtH* «««• M PMr 
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ADMIXTURE (IF NECESSARY)

Unless otherwise required by field conditjons, admixture may be used subject to the 
expressed approval of the Engineer The cost of which shall aire^ be included in the unit 
cost bid of the Contractor for the concr^e.

1. Air Entraining Admixture shall confonn to A STM C 260.
2. Admixture other than air entraining agent shall conform to A5TM C 494.
3. Admixture corrtaining chloride ions, or other ions producing d^etehous effect shal 

not be used.

AGGREGATES

1. Crushed Coarse Aggregate

Conforming to ASTM C 33 and having nominal sizes passing 38.0 mm to 19.0 mm, 19.0 mm 
to 9,5 mm to No. 4 sieve. The material shall be well graded between the limits indicated and 
indivkiually stodcpiled. ft shall be the Contractor's responsibility to blend the materials to 
meet the gradation requirements for various types of concrete as specified herein.

Nomir^aj sizes for combined gradation sh^ be as follows:

ASTM Sieves

Nominal Size of Coarse Aggregates

% by Weight Passing

40mm 25mm 19mm 10mm

50.0mm (2s) 100 - - -

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

31.8mm (11/4") - 90-100 100 -

2S.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

CoranetM M RC
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2. Fine Aggregate

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

ASTM Sieves % by Weight Passtog

9.5mm (3/B") 100

No.4 90-100

No. 8 80-100

No. 16 50-90

No. 30 2S-60

No. 50 S- 30

No. 100 0-10

a. Grading of fine aggregates shall be reasonaUy 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.

WATER

The mixing water shafl be dear and apparently dean. If it contains quantities or substances that 
dsGolor Ft or make it smell or taste unusual or objectionable, or cause suspicion, it s^l not be used 
unless service records of concrete made with it (or other information) indicated that it is not injurtous 
to the quality, shall be subject to the acceptance criterta as shown in T^le 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- 
detrfmentd effects if potentially reactive aggregates are to be used. Use of wash water will be 
discontinued if undestrabla reactions with admixtures or aggregates occur.

Table 6«3 Acceptance Criteria for Questionabte Water Supplies

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

90

Time of Setting deviation from corrtroi from 1:00 earlier to 1:30 later

Time of Setting (Gill more Test)
Initial
Final Set

No marked change
No marked change

Appearance Clear

Color Colorless

camnotM BBdHv am> M RJl Pwt 
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Odor Odorless

Total Solids 500 pafts/mUllon max.

PH value 4.6 to 8.5

Table 64 Chemical Limitalioii for Wash Water

Umrts
Chenscal Requirements, Minimum

Cortcentration
Chloride as C1H> expressed as a mass percent 
of cement when added to the C1H) in ihe other
components of the concrete mixtures shall not 
exceed the following levels:

1. Prestressed Concrete 0.06 percent
2. CrwwentionaRy reinforced concrete In a moist 0.10 percent

envimnment and exposed to chlolde
3. Conventionally reinforced concrete in a moist 0.15 percent

environment but not exposed to chloride
4. Above ground buildlr>g construction where No Bmrt for corrosion

ti)e concrete wll stay dry

Sulfate as $04, ppmA 3,000
Alkalies as (Na20 * 0.658 K2O), ppm 600
Total Solids, oom 50.000

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

Water will be tested in accordance with, and shall meet the suggested requirements of 
AASKTOT26.

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 polyethylene film, tf used, shall be while opaque.

2. Burlap of commercial quality, non-slainfng type, consisting of 2 layers rrtremum.

3. Membrane Forming Curing Compound

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

CiMKaen BactrtifrMaa end AC. Par
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JOINTING MATERIALS

1. Sealant

Sealant shall be multi-component, polyurethane base compound, gray in color, seff- 
leveling for hortzontal joints, 2 part polythremdyne, terpolymer compound, gray In color 
norhsag for verbcai

Sealant shall be compatible with materials In contact and to perform satisfectorily under 
water and traffic conditions, and be capable of making Joint watertight and 

movement 25% ^ the width of joint in any (Srecfion.

Sealant shall be guaranteed aganat leakage, craddng, crumbling, melting, shrinkage, 
running, loss of adhesion for a period of five years from the date of accep^nce d work.

2. Joint backing shall be expanded extruded polyethylene, low den^, oval In shape to fit 
the joints as indicated on the drawings and to be compatible with sealant

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

4. Joint filler shall conform to ASTM D1751 (AASHTO M213) non-extruding, resilient 
bituminous type. Filler shaH be furnished for each joint in single piece for depth and wid^ 
required for joint, unless otherwise authorized by the Engineer. When more than one piece is 
authorized for a jcHnt. abutting ends shall be fastened and hold securely to shape by string 
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 18®C; or Class C If placement tefiperature is above 
16°C.

REINFORCEMENT

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

ASTM Designation A615 - Deformed Billet Steel Bars for Concrete Reinforcement. 
Minimum yield sfrength of 276 MPa (40.000 psi).

PNS 49 - Steel Bars for ConcrM Reinforcement

TIE WIRE

Tie wire shall be plan, cold drawn annealed ste^ wire 1.6 mm diameter.

SAMPLES AND TESTING 

1. Canent

Sampled either at the rrsll or at the site of work and tested by an Independent commercial or

Cmnaod Ara> wd Par
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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 rto additional cost to PPA. Certified copies of Isj^oratory 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 satlsfadory. Cement that has been stored, other than In bins at the mills, 
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 permanent works.

2. 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 provide access for sampdlng.

Gradation tests will be made on each sample without delay. AH other aggregates tests 
required by these ^edfications Ml 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 addition^ testing of the materials shall be made at the 
Contractor’s expert.

4. Concrete Tests

For test purposes, provide 1 set of three (3) concrete cyllnd^ samples takai from 
day’s pouring ar>d to represent not more ttian 75 cu.m, of conwete 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 Conlractw In 
accordance with ASTM C 39. Test specimens will be evaluated separately by the 
Engineer, for meeting strength level requirements for each with concrete quality of ACI 318. 
When samples fail to conform to toe requirements for strengths, toe Engine^ shsHI have toe 
fight to order a change In the proportions of the concrete mix for the remaining portions of 
the work at no addbonaf cost to the Authority.

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

When toe results of the strength tests of toe concrete specimens indicates the concrete as 
placed does not meet toe Specification requirements or where there are other evidences 
that the quality of concrete is below the specification requirement In toe opinion off 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 
sh^l be corrected or if toe Contractor elects, he may stfomit a proposal for ^provsH before 
toe load test Is made. If toe proposal is approved, the load test ^all 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 the Contractor. If any concrete shows 
evidence of failure during the load test, or tells the load test as evaluated, the deficiency be

CMn«w«an e* aieiu* AfM «f4 FLC ^
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corrected in a manner approved by the Engineer at no acWilional cost to the 
Authortty.

6. Chemical Admixiures/Additives

The admixtures/additives if approved shall conformed to ASTM C 494 and A STM C 1017. 
The testing shall be conducted with cement and aggregate proposed for the Project The 
admixtures/additives shall be tested and those Uiat have been In storage at the Project Site 
lor fcmger 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 submrtted for 
testing at least 56 days In advance of use, which shall require approval of toe Engineer. 
Testing of admixtures/additives proposed by the Contractor including test mixing and cylinder 
te^ shsyi be at toe Contractor's expanse.

7. Jointing Materials and Curing Compound Samples

At least 28 days prior to commencing the work, toe Contractor shall submit to the 
Engineer for his approve samples of the fbllwng matenals proposed for use together with 
manufacturer's certificate.

a. 10 kg of joint secant
b. 1m length of joint filler
c. 5 li . of curing compound
d. lm length of joint bacfong

The Engineer shall deliver to the Contractor his assessment on the materials wrtNn seven 
(7) days ^ter receiving them.

BXECI/770N

DELIVERY. STORAGE AND HANDLING OF MATERIALS 

1. Cement

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded items, »d 
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 ccmtaminants such as grease, oil, 
and dirt Ensure materi^s can be accurately identified after bundles are broken and tags 
removed.

Immediately upon receipt at toe Site, toe 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 matenals shall be subject to 
apjwoval and shall afford easy access for Inspection and Identification of each shipmerrt In 
accxxdance with test reports.

Cement shall be delivered to the Site in bulk or in sound and properly sealed bags and white 
being loaded or unloaded and during transit to the concrete mixers whether conveyed In 
vehides or in mechanical means, cement shafl be protected from whether by effective 
coverings. Effictefrt soeens shall be suppled and erected during heavy winds.

If toe cement Is delivered in bulk, toe Contractor shall provide, at his own cost, approved
1 1 ‘ Cl. im «no RX: ^
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silos of adequate size and numbers to store suffident cement to ensure continuity of work 
and the cement shaii be placed in these silos immediatety after it been delivered to the 
Site. Approved precautions shall be taken into cor>sideration during unloading to ^sure 
that the resulting dust does not constitute a nuisaKe.

If the cement is delivered in bags, the Contractor shall provide, at his own cost, perfectly 
waterproofed and well ventilated sheds having a floor wood or concrete raised at least 
0.5m above the ground. The sheds shell 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 shal 
at once be placed in these sh^ and shad be used in the order in which It has been deffvered.

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 impossitie, 
the B^gineer may permit cement to be used up to three (3) month after manufacturing, 
subject to such conditions including addition of extra cement as he shall stipulate.

2. Aggregate

Ml fir>e and coarse aggregate for concrete shall be stored on dose fitting, steel or rancrete 
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 
materi^s in the concrete. All such bins sh^l be emptied and deaned at intervals of every 
six (6) months or as required by the Engineer. Each size of aggregate shall be stored 
separately unless otherwise ^>proved by the Engineer.

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

FORMWORK

1. Fornis

Designed, constructed, and maintained so as to insure that after 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 
bdbre each use.

Design

Studs and wales shall be spaced to prevent deflection of form material. Forms and joints sheB 
be sufficientty ttght to prevent leakage of grout and cement paste during facing of 
concrete. Juncture of formwork panels shall occur at vertical control joints, and construction 
joints. Forms placed on successive units for continuous surfoces 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 r^uired 
to facilitate cleaning and inspection. Forms shall be readily removable without impact, 
shock, or damage to the concrete.
Form Ties

Factory fobrtoated, adjustable to permit tightening of the forms, removable or snap-off 
metal Gf design that will not allow form deflection and wiB not spall concrete upon removal.

CccgMam 0* 0>ct >■ *rei Bid R.C. ftw
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Bote and rods that are to be completely withdrawn shall be coated with a non-staning 
bond breaker. Ties shall be of the type which provide watertight concrete.

7.

Chan^ng

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

Coatings

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

Removal of Forms ^^1 be dor>e in a manner as to preverti injury to the concrete and to insure 
complete safety of the structure after the following conditions have been met. Where the 
structure as a whole is supported on shores, forms for beam and girder sides. ar>d similar 
vertical structural members may be removed before expiration of curing period. Care shall 
be taken to avoid spalling the concrete surface or darrkaging concrete edges. Wood forms 
shall be con^)tetely removed.

Minimum strippHng 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

Veitcal sides of beams and walls, bfl exceeding 1.2 m 36 hours Softiifts of main slabs and 
beams (props left unde^ 5 days

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

Contrd Test

If ftie Contractor proposes to remove forms earlier than the period stated above, he sh^l be 
required to submit the results of control tests showing evidence that concrete has attaned 
sufficient strength to permit 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 the end of 24 hours and stored in the structure 
as near the points as practicable, the same protection from the 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 die 
proposed period before removal of forms. Cyinders will be tested by and at the expense of 
the Contractor. Supporting forms or Coring shall not be removed until control test 
8pecto>er» have attained strength of at least 160 kg/sq cm. The newty unsupported portions 
of the structure shaH not be subjected to heavy cortstruction or material loacting.

OmMca d Bwlh* Am« M
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REINFORCEMENT

1. Reinforcement

Fabricated to shapes arxJ cfimer>stons ^>own and shall be placed where indicated. 
Reinforcement shall be free of loose or flaky mst and mill scale, or coating, and any other 
$ubstar>ce that would reduce or destroy the bond. Reinforcing steel reduced in section shall 
not be used. After any substantial delay ir> 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 cor>cfete. Bars with kinks or bends not 
shown In fl>e drawings shall not be placed. The use of heat to ber>d or straighten ranfordng 
steel shall not be pemirtted. Bars shafl be moved as necessary to avoid irtterferertce with 
other reinforcing steel, conduits, or embedded Items. If bars are moved more than one bar 
diameter, the resutting arrangement of bars including additional bars necessary to meet 
structural requirements shall be approved before concrete is placed. In slabs, beams and 
girders, reinforcing steel shall r>ot be spliced at points of maximum stress unless otherwise 
ndicated. Unless otherwise shown in the drawings, laps or splices shall be 40 times the 
retnforcang bar diameter.

The nominal dimensions and unit weights of bars shall be in accordance with toe fbIkMnng 
table:

Nominal Diamatar 
(mm)

Nominal Perimeter 
(mm)

Nominal Sectional 
Area 

fsa. mml

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 shd be 
performed in accordance with AWS D 12.1.

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

5. Supports shall be provided In confomw>ce with ACI 315 ar>d ACI 31 d, unless otherwise 
ndicated or specified.

CwMw«0«i  ̂M R.c. nar
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6. Concrete Protection for Reinforcement

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

b. Tolerance for Concrete Cover of Reinforcing Steel other than Tendons.

Minfoium Cover

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

DESIGN STRENGTH OF CONCRETE

Concrete for stojctural parts or members such as beams, slabs, curtain wall, pile caps and 
fender/mooiing 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 
sbength of 35 MPa (5,000pst).

TRIAL BATCH FOR CONCRETE

Thirty (30) calendar days before the start of concreting works, the Contractor shall submit design 
mixes and the corresponding fost result made on sample foereof. Sarr^ling and testing shafl be in 
accordance with the ASTM Standard procedures for sampling and testing for the particular design 
strength(s) required.

The particulars of the mix such as the slurry and the proportionate weights cement, saturated 
siAfoce 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 
cytinder samples for approval at least one (1) month prior to the start of each concreting schedule. 
Such sampt&s sh^l be prepared in the presence of the Engineer.

Standard laboratory strength tests for the 7.14 and 28 days periods shall ba taken to all concrete 
samples in addition to routine field tests, at cost to the 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 jobsita to the laboratory and the cost o( 
subsequent tests ma^ until the desired mix is attaned shall be for the account of the Contractor.

Slump Test shafl be made In conformance with ASTM C143. and unless otherwise specHied by the 
En^neer, slump shall be within the following llrrits:

Structural Element
Slump for Vibrated Concrete

Minanum Maximum

Pavement Concrete 25mm 50mm

Pre-cast Concrete 50mm 70mm

^ T»gG4i«v>.BdM
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Lean Cortcrete 100mm 200mm

Sacked Concrete 25mm 50mm

All other Concrete 50mm 90mm

SamplinQ: Provide suitable ^duties and labor for obtaining representative samples of
concrete for the Corrtractor’s qudrty 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 rrtxer of an approved size and type that wiH 
insure a uniform distribution of the materials throughout the mass.

b. Alt concrete shall be mixed in mechanically operated mixers. Mixing plant and 
equipment for transporting and pladng concrete shall be arranged wtd) an ample 
auxiliary installation to provide a minimum supply of concrete in case of breakdown of 
machinery or in case the normal suf^ly of concrM Is disrupted. The auxiliary supply 
of concrete shall be sufficient to complete the casting of a section up to a 
construction Joint fiiat will meet the ^proval 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 ar>d a device for 
accurately measuring and automatically eontiolling the amount of water used.

e. Materials shall be measured by weighing. The apparatus provided for weighing the 
aggregates and cement shal 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 nteasured to within one percent of the desired 
amounts. The water measuring device sh^l be accurte to plus or minus 0.5 percent 
All measuring devices shall be subject to tiie ^proval of the Engirteer. Scales and 
measuring devices shall be tested at the expense of the Contractor as frequerttiy as 
the Engineer may deem necessary to msure th^r accuracy.

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

g. Manual rnxing of concrete shall not be pemutted unless approved by the Engineer.

MIXING CONCRETE AT SITE

a. Concrete mbcers may be of the revolving drum or the revolving blade type and 
the mixing drum or blades shall be operated urwformiy at the mixing speed 
recommended by the manufacturer.

■ndR.C.Rw 
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The prck-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 ohgin^ height of the manufacturer's 
design. Mixers and agitators which have an accumulation of hard concrete or mortar 
sh^ not be used.

b. VM>en bulk cement is used and the volume of the batch is 0.5 m9 or more, the scale 
and weigh hopper for Portland cement shall be separate ar)d distinct from the 
aggregate hopp^ or hoppers.

The discharge mechanism of the bulk cement weigh hopper shall be interiodted 
against opening before the hjit 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 ttian one percent or overweight by more than 3 
percent d the amount specffied.

c. When the aggregates contain more wafer than the quantity necessary to 
produce a saturated surtece dry condition, representative samples shad 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 quoter 
d toe specified mbdng time.

e. Cement shall be batched and charged Into the 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 directly to the 
concrete mixer after placing the sufficient amount of rrixing 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 ^ace therein. The materials ccvnposing a 
batch except water shall be deposited simuttaneousfy into toe mixer.

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

i. Mixers shall be operated with an automatic timing device that can be locked by the 
Engifteer. The time device ar>d discharge mechartism 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 toe mixer shall contain a sufficient 
excess of cement, sand, and water to coat the inside of the drum without reducing 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 ptan. Methodology of work shall be approved by 
the Engirteer.
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3. MIXING CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer, shall be of the revolving 
drum type, w^ertight, and so constructed that the concrete can be mixed to insure 
a uniform distribution of materials throughout the mess. 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 quan% of water added can be readily 
verifi^. The mixing water may be added directly to the batch, in which case a tank 
is not required. Truck mixers may be required to be provided with a means by 
which the mixing time can be really vertfied by the Engineer.

b. The maximum size of batch in truck 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 sh^l, unless otherwise directed, be continued for not less 
100 revolutions after all ingredients, including water, are in the drum. The mbdng 
speed shall not be less than 4 rpm, nor more than 6 rpm.

c. Mixing shall begin within 30 minutes after the cement has been added eiOiertothe 
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 °C. ^is 
limit sh^ be reduced to IS minutes. The limitation in time between the iintroduction of 
the cement to the aggregate end the beginning of the mixing may be waived wher>, 
in the judgment of the Engineer, the aggregate is sufficiently free from moisture, so 
that there will be no harmful effects on the cement

d. When a truck mixer is used for transportation, the minng time in stationary mixer 
may be reduced to 30 seconds and the miung completed in a truck mixer. The 
mixing time in truck mixer shall be as specified for truck mixing.

JOINTS

1. No reinforcement, comer protection angles or other fixed metal items shall be run 
continuously through joints containing expansion-joirrt filler, through crack-control joints In slabs 
on grade and vertical surfaces.

2. Preformed Expansion Joint Filler

a. Joints with Joint Sealant

At expansion joints in concrete slabs to be exposed, artd at other joints Indicated to 
receive joint sealant, preformed e)^nsion-joint fi\\& strips shall be installed at the 
proper level below the elevation with a slightly tapered, dressed-a nd-oi fed wood strfo 
temporarily secured to the top thereof to form a groove. When surface dry, the 
groove shall be deaned of foreign matter, loose partides. and concrete protrusions, 
th^ filled flush approximately with joint sealant so as to be slightly concave after 
drying.

b. Finish of concrete at joints

Edges of exposed concrete dabs along expansion joints shad be neatly finished 
with a slightiy rounded edging tod.
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c. Construdion Joints

Unless otherwise specified herein, all construction joints sti^\ be subject to 
approval of the Engir>eer. Concrete shall be placed continuously so that unit 
will be monolithic in construction. Fresh concrete may be placed against adjdning 
units, provided the set concrete is suffiderrtfy hard not to be injured thereby. Joints 
not indicated sKaH be made and located In a manner not to impair streni^h and 
appearance of the structure. Placemertt of concrete shall be at such rate that the 
surface of concrete not carried to joint levels will not ha^ attained initial set before 
addtional concrete is placed thereon. Lifts shaif 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 
fadirtate 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 inegulanties 
in the joint line shall be leveled off wKh 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 Dravtings shall be located as to least 
affect the strengdi of the structure. Such locations will be pointed out by the Engineer.

PREPARATION FOR PLACING

Hardened concrete, debris end foreign materials shall be removed from toe 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 c^Krete. Runways shall be 
provided for wheeled concrete-haidling equipment Such equipment shall not be wheeled over 
reinforcement nor ^all runways be support^ on reinforcement

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

PLACING CONCRETE

1. Handling Concrete

Concrete shall be handled from mixers and transported to place for find deposit in a 
continuous manner, as rapidly as practicable, and without segregation or loss of ir^ red rents 
until toe approved unit of work is completed. Placing wtU not be permitted when the sun, heat 
wind or limitations of focilities furnished by the Contractor prevent proper finishing and 
curing of the concrete. Concrete shall be placed in the forms, as dose 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 coding shall be 
deaned in advance of pladng subsequent Ir^. 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.

2. Time interval between Mixing and Pladng

Concrete mixed in stationary mixers and transported by non-agitating equipment shall be 
placed in the forms within 30 minutes from the time ingredients are charged into the 
rTHxing drum. Concrete transported in truck ntixers or truck agrtators shall be delivered to the
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site Of work, discharged in the forms within 45 minutes from the time irigredients are 
discharged into the mixing drum. Cor>crete shall be placed in the forms within 15 minutes 
dtor discharged from the mixer at the jobsite.

Hot Weather Requirements

The temperature of concrete during die period of mixing white in transport and/or during 
placing shall not be permitted to rise above 36 °C. Any batch of concrete which had 
reached a Imperature greater than 36 °C at any time in the aforesaid period sh^l not be 
placed IxJt shali be rejected, and shall rwt there^er be used in any part of the permanent 
works.

a. Control Procedures

Provide water cooler fadlrties and procedures to control or reduce die temperature of 
cement, aggregates and mbdng handling equipment to such temperature that, at afl 
times durir>g mixing, transporting, handling aid placing, the temperature of die 
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 appetf, concrete shaft be kept moist fog sprays, or other 
approved means, applied shortly after placement, and before finshing.

c. Supplementary Precautions

When the aforementioned precautions are not sufficient to satisfy the 
requirements herein above, they shali 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 the rate most advant^eous 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 shali be of steel or steel lined wood, rounded in cross section rigid til 
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 devrice to prevent segregation. The chute and conveyor shall be 
thoroughly deaned before and after each run. Waste material and flushing water shaft 
be discharged outside the forms.

b. Pumps shall be operated and maintained so that a continuous stream of concrete

CmoWMo and ac. Pw
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is delivered into the forms without air pockets, segregation or changes in ^ump. 
When pumping is completed, concrete remaining in the pipeline shall be ejected 
and wasted without contamination of concrete afready placed. After each operation, 
equipment shall be thoroughiy cleaned and the flushing water shall be splashed 
outside the forms.

5. VM and Abutments

No load Shan be placed upon finished wafls, foundations or abutments untS audxmzed by the 
Engineer. Minimum time before loading shall be 7 days.

6. Concrete Placing on Whaif

When placing cortcrete on wharf decks, the Contractor shall:

Ensure that rale of placing is sufficient to complete proposed placing, finishing and 
curing operations within the scheduled lime; thai 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 
satistodory condition for use.
Immedi^^ prior to placing, the Contractor shall place scaffolding and wedges and 
make necessary adjustments. Care shall be taken to ensure that settlement artd 
deflection due to added weight of conaete will be minimal. The Contractor shall 
provide suitable means to readily permit measurement of settlement deflection as rt 
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 the 
Engineer. If satisfactory measures are not provided prior to Initial set of concrde m 
affected areas, the Contractor shall discontinue placing concrete and install a bulkhead 
at a location determined by the Ertgineer. Concrete in place beyond bulkheads shall 
be removed. The Contractor shatt limit the size of casting to that which can be 
finished before beginning of inttiai set.

COMPACnON

1. Immediately after placing, each layer of concrete shall be completed by internal concrete 
vibrators supplemented hand-spading, redding, and tamping. Tapping or other extern^ 
vibration of forms will not be permtOed unless spedl^lly approved by the En^neer. 
Vibrators shall rKrt 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 conerM.

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 
consoNdatfon without causing ol^ection^le segregation. The vibrator shall not be inserted 
Into the lower courses that have begun to set. Vibrator shall be applied vertically at 
unlfom^y ^aced points not further apart than the visible effectivertess of the mactsne.

^OXY BONDING COMPOUND

Before depositing new concrete on or against concrete that has set, the surfaces of the set

^ Md ftjC. fttr
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concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of Jaitance. 
coatings, forelgrt matter and loose partides. Forms shall be re-tightened. The deaned surfaces sh^l 
be moistened, but shal be without free water when concrete Is placed. A$TM C 881. Provide Type 1 
for bonding hardened concrete to hardened concrete; Type II for bonding freshly mixed concrete to 
hardened concrete; artd 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 dC; or Class C if placement temperature ts above 16°C.

FINISHES OF CONCRETE

Within 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 Qbovo 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 erf 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 wails shall be completely filled from the inside face by forcing mortar through the outside 
face. Holes whi^ do not pass entirely through wall shall be packed full. Patchwork shall be 
finished flush and in the same plane as adjacent surfeces. Exposed patchwork shall be finished 
to match adjoining surfeces in texture and cofor. Patchwork shki be damp-cured for 72 hours. 
Dusting of finish surfaces with dry material or adding water to concrete surfaces wiD not be permitted.

CONCRETE FINISHING DETAILS

1. Concrete Paving

After concrete Is placed and consolidated, slabs shall be screeded or struck off. No further 
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 fertance has been removed, 
the surface sh^l be finished by float and steel trowel. Smooth finish shall consist of 
thoroughly wetting and then brush coating tha surfeces with cement to not more than 2 parts 
fine aggregM passing the no. 30 mesh sieve and mixed with water to the consistency of thick 
pant

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 lartance 
has been removed, surface shall be float-finished to an ev^. smooth finish. The floated 
surfaces shall be broomed with a fiber bristle brush In a direction transverse to the direction 
of the main traffic.

CecouOsA ol evJ R.C. PSr
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ITEM 05 MOORING AND RENDERING SYSTEM

score OF WORK

1. The wotk includes furnishing of all labor, materials and equipment to complete the 
inst^lation of mooring bollards ar>d fenders In piers/wharves.

2. The work shall indude the supply, transport, handling, storage and installation of fenders 
systems In the newly constructed p^rs.

3. The Contractor sh^l furnish and install the necessary fittings as shown on the drawings 
and/or specified.

Supplementary parts necessary to complete and install each Item of works shall be included 
whether or not shown or specified. The Contractor shall furnish to rdevant trades all anchors, 
fastenings. Inserts, fittings, fixtures or the like to be Installed on or required for securing the works.

The Contractor shall submit ^>op drawings of all fitting works prior to placing orders and 
commencement of any fabrication.

MATERIAL REQUIREMENTS

MOORING SYSTEM

Designated load capacity of mooring bdlards shall be as shown in the drawings, avj shall be 
referred to as the maximum load capacity. The mooring bollards shall be at rupture stage upon 
reaching the maximum load capacity.

Mooring bollards shall be of the dimensiorts, weights, capaccUes and designs as shown In the 
drawings and shall be fabricated by approved manuMurer with cast steel cortformlng to the 
requirements irKlioated in the plan/drawings, or approved equivalem.

The size of the bolts, nuts and washers shall be in accordance with the spedfications provided in 
the ^ns/drawings. The anchor plate shall be connected to the holding down bolt as shown in the 
plans/drawings. Ail bolts, nuts, washers etc., that are exposed shall be hot-dip galvanized.

Samples of the bolts, nuts, washers and anchor plates shall be submitted to the Engineer for 
approval before being used In the Works.

The upper part of bollards and base plates w^lch are not embedded in concrete shall be painted. 
The surface of bollards shall be cleaned thoroughly by wire brush or other means prior to painting to 
remove rust or any other contamination which may Interfere with bond of pant to metal.

The exposed surface shall be coated with rust proof pant and finishing paint, which shall be coal-tar 
epoxy of 120m micron thickness in accordance with JIS K5623of the approved standard.

Base Steel:

Chemical composition and mechanic^ properties of base metal to be used for fabrication of 
mooring bollard and Its accessories shall comply with ASTM A36 and other required standard stated 
therein.
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Concrete Foundation:

Concrete foundation mooring boltards conform to the requirements of the Section 
concemir>g ‘Reinforced Concrete”.

NTisual Inspection:

All mooring bollards delivered to Site shall be Inspected by the Engineer for any signs of 
flaws or defect Inimical to usage.

Mill Test Certificates:

Two (2) copies of mill test reports shad be submitted certifying that materials meet the 
spectfied standards.

Test Inspection:

Inspection of all materials and methods of fabrication shall be carried out by the Contrac^r. 
However, the Engineer reserves the right to inspect all facHitles at any tirr« during the 
manufacture to ensure that the materials and workmanship are in accordance with 
Specffications and the best of workmanship.

CcntMflOft a Aw tfd R.C. ^
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FENDER SYSTEM

The rubber fenders should comply with the performance requirements specified in the table 
provided on the pian/drawings of RDF.

PHYSICAL PROPERTIES OF MATERIALS

The rubber for the fenders shall be of high quality nature rubber, synthetic rubber or mixed rubber 
blended with carbon black used In the rubber industry and sh^l have sufficient resilience and anfr- 
agetng, weathering, abrasion, wear and oil resistant properties. The rubber dock fenders shall be 
free from bubbles, cracks and other harmful defects.

The physical properties cfl the rubber compound used for the fenders shall comply with the 
following requirements:

Test Item Properties Test Method

Ph
ys

ic
al

 T
es

t

Be
fo

re
 A

gi
ng

Tertsile Strength 160kg/sq.m minimum Test piece: 
Dumbeli No. 3

ASTM D412

Elongation 350% minimum
ASTM
01456

Hardness 76H$ maximum
Spring Type 

hardness test 
(Type A)

ASTM
D2240

00c
t
bc<

Tensile Strength Not less than 80% of 
original value Agrr^ by air 

heabr^: 70±rC
X 96 hours.

ASTM D412

ASTM
D1456Elongation

ASTM
D2240

Herdness Not more than original 
value 4-8”

Compression Test 30% maximum Heat treatment 
70±l*Cx22 

hours.
ASTM 0395

Note; Equrvalerrt Standards are acceptable.

FITTINGS AND ANCHORAGE

Anchor bolts and connecting hardware shall be febricated using type of steel spedfied (ASTM A36) 
and to the required shapes and sizes shown on the approved plarVdrawings.

TESTING. SAMPLING. INSPECTION, ACCEPTANCE, MARKING AND PACKAGING

Testing

Sample rubber dock fenders that shall be Incorporated In the project shall be subjected to 
tests. It shall pass the required er>ergy absorption and reaction force at a certain defledfon 
as indicated in the plan.

The Contractor shall be required to submit test certificates showing compliance to the above 
requirements. The test certificates shall be certified by an Independent testing institute / 
organization recognized by the Authortty.

Cwoneivi tf irt RC. nv
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;mI units shall be tested for performance. The fender sh^l be compressed repeatedly three 
(3) times to the maximum deflection at the speed from 2 to 8 cm. per minute. The load and 
deflection values shall be recorded wrth the precision of O.ltf and 0.5mm respectively. The 
results sh^l be plotted In the form of load-deflection-energy absorption curves. The average 
data obtained in the second and third test loading shall be considered as performance 
values.

Inspection

All fenders of each type shall be inspected for compliance to sp^ed dimensions and aH 
fenders shall be Inspected for any sign of flaw or def^ inimical to its use.

All anchor bolts and fittings shdl be inspected. The material used for the ^brication of bolts 
and fittings shall be covered by the manufacturer's certified mill certificate and shall be 
verified by the Authority.

Acceptance Tolerance

The acceptance tderance shall be based on the following:

1. Fender Di mension

Length -2% to +4% 

-2% to +4% 

-2% to *4% 

-2% to +8%

Width 

Haight 

Thickness

2. Anchor Bolt Holes m Fender

Diameter of the Hole +2.0mm

Pitch of the Hole +4,0mm

3. Acceptance tolerance for aD fenders supplied shall be as follows:

Energy absorption, E & Specified E but not more than 10%

R = Reaction force, R s Specified R but not more than 10%

CwMvEivi Am an) RiS.
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Marking

All fender units shall be dearly numbered and marked. Each fender shall have the following 
m^ngs.

1. Fender typ® ar>d manufacturer's name or trade mark

2. Production serial number

3. Date of manufacture or its abbreviation

4. Main dimensions

5. Project id^itification as fbllcws:

f4am© of Port/Projed : 

Year supplied

Packaging

The fefKiers shall be packaged on wooden crate or wrapped indtviduaily with Pdypropylene 
sheets except when shipped containerized. The bolts and fittings should be placed in crates 
and suitably treated for protection when transported by sea and stored in port areas.

EXECUnOK

MOORING t FENDERING SYSTEM

AQ units shall be installed at the locatloos shown on the drawings and as directed by the Engineer.
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ITEM oe PILING WORKS (PSCSP)

SCOPE OP WORK

This section covers the rranimum requirements for the fabrication, hauling, spotting, driving and 
finishing of the containment structure.

The Contractor may however, adopt, in addition to this minimum requirements additional provisions 
as may be necessary to insure the successful prosecution of the fMling works.

MATERIAL REQUiREMENTS

PRE-STRESSED CONCRETE SHEET PILES

Pra-stressed concrete sheet piles shall be constructed in accordance with the standard practice 
employed for the particular system speafied and as directed by the Engineer subjed to the 
following clauses.

1. pr^5tressed concrete sheet piles shall be of readymade products of approved fabricator 
regularly ^gaged in the production of pre-stressed concrete piles.

2. If an alternative system of pre-stressing to that shown in the Drawngs is proposed by the 
Contractor, full details, procedures and explariations shall be subrrtitted in writing to the 
Engineer for his approval. When approved for the work, the provisions of this Specification 
and such other provisions as he may require shall be fully satisfied.

3. Concrete strength, wires/strands, bars to be used for pre-stressed concrete work shall be as 
specified in the Drsvnngs.

4. The Contractor shafl submit the casting method including pre-stressir^g, application of stress 
and casting schedule and shall obtan the approval of the Engineer before commencement 
of fabrication of the piles.

5. The Contractor ^all arrange for the Engineer to have free access to the place of 
manufacture of die piles.

6. Casting of pre-stressed concrete piles shall be in a manner that there sh^l be no leakage of 
concrete or grout into the space to be occupied by the steel. The ducts shall be of the 
correct cross-section, the ends being formed out as shown on tiie Drawings or as required 
by the pre-stressing system in use. Adequate means, subject to the Engineer's approve, 
shall be employed to ensure that dieir location is maintained exactly throughout the 
concreting operations. Passage shall be provided in the locations indicated on d>e Drawings 
for the injection and escape of grout and tiie release of air.

Piles shall be cast on a horizontal platform in approved steel moulds and details of the 
formwork and methods of concreting shall be as specified. The concreting of each pile shall 
be completed on one continuous operation and no interruption shall be permitted.

The pile butt must be formed truly square to the axis of tiie pile. Provision for starfoard 
splicing shall be provided unless otherwise ordered by the Engineer.

7. Anchorages shall be made from steel of a suitable quality to withstand permanently the 
forces imposed upon tiiem, and shall in general be fo accor^nce with the normal practice of 
the proprietors of the pre-stressing system in use.
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8. Application of stress, grouting of pre-stressing cables, protection of pre-stressing cable 
anchorages artcJ other necessary steps to complete the pie-stressing process shafl conform 
to the standard practice of the pre-stressing system in use or as directed by the Engineer.

9. When the stress has been transferred to the pile, the pile shall exhibit no curvature in its 
length on any face greater than 3 millimeters deviation along a chord of 15 meters (1 In 500).

10. Pre-cast pre-stressed units shall be lifted only by lifting holes as mdicated in the Drawings, 
or when not provided can be lifted by slings pla^ secure at corresponding points. Units 
shail be kept in the upright position at all times and shock shall be avoided. Any imrt 
considered by the Engineer to have become substandard in any way shall be refected and 
replaced by an acceptable unit.

11. Each pre-stressed mentoer is to be uniquely and permanently marked to show Its type, date 
of casting, length of pie and wy control markings as ordered by the Engineer

12. Forms shall conform to the geometry of the pile witi^ die provision of chamfer as shown on 
die Drawings.

13. Not less than five (5) cylindrictf specimens shall be made for each casting batch of which at 
least two (2) shall be reserved for 2d-day test, one (1) for 7-day, one (1) for 14-day, and one 
(1) test prior to lifting of pre-stressed concrete pies from the casting bed. Lifting of piles shall 
only be done 11 the result of the compressive strength has reached at least 60% of the 
specified compressive strength.

TIE - RODS and FITTINGS

All components of tie-rod assemblies to be supplied, assembled and ir«talled by the Contrador
shall be in accordance with the applicable requirements of the A STM standards. The tie-rods shall
have upset treaded ends and the minimum yield point sh^l be as shewn on the drawings.

Bolts for assembly of structural steel and for connections or special sections shall conform to ASTM
A325 and ASTM A 307 or as specified on the Drawings.

EXECUTKM

Uncapped pile heads shall be protected against damage by the use of appropriate pile driving 
and/or cushions to centralize the driving impad.

The pie headers shall be of sufficient rigidity and fixity to hdd the pie firmly in position and true 
alignment during driving operations.

A hydraulic ordiesd pie hammer shall be used for driving the pre-stressed concrete pies.

The required weight of ram for the hydraulic or diesel pile hammer ranges from 2.5 to 3.5 tons or at 
least 25% (1/4) of the weight of sheet pie.

The fall of hammer shall not exceed 6m. (19.18 ft.) and shall be of uniform frequency to avdd injury 
to the pies.

Piles driven shall be held firmly in position in axial alignment with the hammer by means of leads of 
adequate length. Approved cushions shall be provided to the pie butts.

CoMucMfv W A.C. nw
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Piyng shall commence from the Interfor outward as the lateral displacement of soil may Influence 
driving and heaving of already driven piles.

Every effort shall be made to drive crxitinuousty without interruption.

The Contractor shall repar all damages to piles during driving. A minimum cut-off allowance, not 
less than 600 mm shall be provided for all corrections at In-place splices and at all the pile heads for 
removal ^er completion of the driving.

The piles which have been upllfled after being driven shall be re-driven to the required penetration 
after completing other activities in the nearby areas. As heaving is anticipated, survey benchmaiics 
should be established and elevations must be taken of the driven piles adjoining the piles being 
driven to avoid pile displacement affected by the swell rise of sub-soil structures.

LENGTH OF PILES

The length of piles Indicated in the drawings are predetermined lengtiu cornering the actual sofl 
classification and/or behavior based on geotechnicai consultancy report

INTERRUPTED DRIVING

When driving Is stopped before final penetration Is reached and/or refusal Is attained, the record of 
pile penetration sh^l be taken only after a minimum of 30 cm. (12 In.) total penetratior> has been 
obtained on resumption of driving.

ALK^ WENT TCXERANCE

Piles driven shall be within the viewable b^rance in alignment of 10 cm. (4 In.) in any diredion. 

DAMAGED AND MiSDRiVEN PILES

1. Piles shall not be more tfian 10 cm. (4 in.) out of place at cut-off level. All vertical piles sha0 
not be more than 2% out of plumb.

2. Any pie damaged by improper driving or driven out of its proper locataon, or driven out of 
elevation fixed on the plans, shall be corrected/withdraw/replaced correspondingly at the 
Contractor's expense.

The method to be adopted in each case shall be al the discretion of the Engineer. 

OBSTRUCTION

Where boulders or other obstructions make It Impossible to drive certain pies in the location shown 
aid to the required bearing strata, the Engineer may order additional pie or diverted the alignment 
to other suitable location.

PILE DRIVING RECORDS

The Contractor shall keep records of each pile driven and shall furnish the Engineer two (2) stgi^ 
typewritten/computerized copes. The records shall show the number of blows per 0.50 m. of initial 
penetration taken from the free fell elevation of the pile down to required penetration depth, the 
penetration under ttie last 10 blows, and the calculated safe load according to the Huey's Formula 
as stated in bearing power of piles.

C«MM*an cf aM ftC. F«ar
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TESTING OF MATERIALS

The requirements regarding testing of concrete and reinforcement used in reinforced concrete piles 
and sheet piles shall be in accordance with ‘Reinforced Concrete*.

However, the Engineer may conduct the necessary testing at the approved fabricator's casting yard 
whenev^ he considers necessary. Tests sh^l be carried out at the Contractor's expense.

High Tensile Strand shall be tested accordirrg to the latest ASTM Standard and PPA Circular.

STORAGE AND HANDLING OF PILES

When raising or bansporting piles, the Contractor shall provide slings or other equipment to avoid 
any appreciable ber>ding of the pile or cracldng of the concrete. Pile materials damaged in handling 
or driving shall be removed from the site and replaced by the Contractor at his expense.

Corxxete piles shall be so handled at a(l times as to avoid breaking or chipping of the edges.

PILE CHIPPING

Each pile shall be chipped^ to required elevation as indicated in the drawing. The contractor shall 
ensure that no damaged/cracked on the main pie wiH occurred after each chippng. Reinforcement 
from driven piles (dowels and strand) shall not be cut and will be incorporated to the construction of 
deck. Splicing of dowels are allowed in case of pile cutting due to eaily refusal.

Coraneioigf an)R.C.FW
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ITEM 07 PILING WORKS (RC SHEET PILE/CORNER SHEET PILE)

SCOPE OF WORK

This section covers the mininuim requirerr>ents for the febrication, hauling, spotting, driving and 
finishing of the containment structure.

The Contractor may however, adopt in addition to this rninimum requirements addition^ provisions 
as may be necessary to insure the successful prosecution of the piling works.

MATERtAL REQUIREMENTS

PRE-CAST REINFORCED CONCRETE (RC SHEET PILE/ RC CORNER SHEET PILES)

Pre-cast reinforced concrete sheet pies shall be constructed In accordance with the startoard 
practice employed for the particular system specified arto as directed by the Engir»eer sul^ect to the 
fbllcwing clauses.

1. The Contractor shall submit the casting method including casting schedule and shall oWain 
the approval of the Engineer before commencement of fabrication of toe piles.

2. The Contractor shall arrange for the Er>gineef to have free access to toe place off 
manufacture of the piles.

3 Pre-cast reinforced concrete sheet piles shall be supplied In accordance with the details and 
sections shewn In toe drawings. The class of concrete and quairty of rernforoing sl^ shall 
be In accordance with the provisions of the specification for "Reinforced Concrete* unless 
otherwise noted in the drawings.

4. Casting off RC sheet piles shall be dor>e with the length lying horizontally. The pile yard must 
be reasonably level and the ground sufficiently compact or hard, stable and not subject to 
any settlement, scour or erosion.

5.

7.

d.

Pre-cast units shall be fifted only by lifting bars as indicated In the drawings, or when not 
provided can be lifted by slings placed securely at corresp^ding points. Units shall be kept 
in the upright position at ail times and shock shall be avoided. Any unit considered by the 
Engineer to have become sub-stodard In any way shall be rejected end replaced by an 
acceptable unit.

Each pre-cast member is to be uniquely and permanentiy marled to show its type, date of 
casting and length of pile.

Forms shall conform to the geom^ of toe pile with toe provision off chamfer as shown on 
the Drawings.

Anchorages shall be made from steel of a suitable quality to withstand permanentiy toe 
forces Imposed upon them, and shall in genera be In accordance with the normal practice of 
toe proprietors off the pre-stressing system in use.

Pwt dTi^eatMA. ton
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TIE - RODS and FITTINGS

All components of tie-rod assemblies to be supfHled, assembled and installed by the Contractor 
shall be In accordance wfth the applicable requirements of the ASTM standards. The tie-rods shall 
have upset treaded ends and the minimum yield point shall be as shown on the drawings.

Bolts for assembly of stnjdural steel and for connections or sped^ sections shall conform to ASTM 
A325 and ASTM A 307 or as specified on the Drawings.

EXECi/nON

Uncapped pile heads shall be protected against damage by the use of appropriate pile driving caps 
and/or cushions to centralize the driving impact.

The pile headers shall be of sufficient rigidity and fbdty to hdd the pile firmly In poslti<» and true 
alignment during driving operations.

A hydraulic or diesel pile hammer shaH be used for driving the pre-stressed concrete iHles.

The required weight of ram for the hydraulic or diesel pile hammer ranges from 2.6 to 3.5 tons or at 
least 25% (1/4) of the weight of sheet pile.

The fall of hammer shall not exceed 6m. (19.18 ft.) and shall be of untfonn frequency to avoid injury 
to the piles.

Res driven shall be held firrrty in position in axial alignment with the hammer by means of leads rrf 
adequate length. Approved cushions shall be provided to the pile butts.

Piling shall commerwe from the interior outward as the lateral displacement of soil may influence 
driving and heaving of already driven piles.

Every effort shall be made to drive continuously without intemjption.

The Contractor shall repair all damages to piles during driving. A minimum cut • off allowance, not 
toss than 600 mm shall be provided for all corrections at rn-placa splices and at an the pile heads for 
removal after completion of the driving.

The piles which have been uplifted after being driven shall be re-driven to the required penetration 
after completing other activities in the nearby areas. As heaving is anticipated, survey benchmarks 
should be est^ll^ed and elevations must be taken of the driven piles adjoining the pitos being 
driven to avoid pile displacement affected by the swell rise of sub-sol structures.

LENGTH OF PILES

The length of piles indicated In the drawings are predetermined lengths considering the actual soil 
cids^cation avl/or behavior based on geotechnical consultancy report

INTERRUPTED DRIVING

\Aftwn driving is stopped before final penetration Is reached and/or refusal is attained, the record of 
pile penetration sh^l be taken oniy after a minlnHjm of 30 cm. (12 in.) total penetration has been 
obtained on resumption of driving.

CmfVutWn ol An* «f4 nx.
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ALIGNMENT TOLERANCE

Piles driven sh^l be within the alkwabte tolerance in alignment of 10 cm. <4 in.) in any direction. 

DAMAGED AND MiSDRIVEN PILES

1. Piles shall not be more than 10 cm. (4 In.) out of place at cut-off level. All vertical piles shall 
not be more than 2% out of plumb.

2 Any pile damaged by improper driving or driven out of its proper iocation, or driven out of 
elevation fixed on the plans, shall be comected/wTthdraw/replaced correspondingly at the 
Contractor’s expense.

The method to be adopted in each case shall be at the discretion of the Engineer. 

OBSTRUCTION

Where boulders or other obstructions make it impossible to drive certain piles In the location shown 
and to the required bearing strata, the Engineer may order additional pile or diverted the alignment 
to other suitable location.

PIL£ DRIVING RECORDS

The Contractor shall keep records of ^ch pile driven and ^ail furnish the Engineer two (2) signed 
typewntten/computerized copies. The records shall show the number of blows per 0.50 m. of initial 
penetration taken from the free fall elevation of the pile down to required penetration depth, the 
penetration under the last 10 bkws. and the calculated safe load according to the Hile/s FormUa 
as staled in bearing power of piles.

TESTING OF MATERIALS

The requirements regarding testing of concrete and reinforcement used in reinforced concrete piles 
and sheet piles shall be in accordance with ‘Reinforced Concrete*.

However, the Engineer may conduct the necessary testing at the approved fabricator's casting yard 
whenever he considers necessary. Tests ^^1 be carried out at the Contractor's expense.

Concrete piles ^sril be so handled at all bmes as to avoid breaking or chipping of the edges.

STORAGE AND HANDLING OF PILES

When raising or transporting pies, the Contrartor shall provide slings or other equipment to a\^Hd 
any appreciable bending of ^ pile or cracking of the cor>crete. Pile materials damaged in handling 
Of driwng shall be removed from the site and retraced by the Contractor at his expense.

Concrete piles shall be so handled at all times as to avoid breaking or chipping of the edges.

PILE CHIPPING

Each pile shall be chipped-off to required elevation as indicated In the drawing. The contractor shafl 
ensure that no damaged/cracked on the main pile will occurred after each chipping. Reinforcement 
from driven piles (dowels) shall not be cut and will be incorporated to the omtruction of deck. 
Splicing of dowels are allowed in case of pile cutting due to early refusal.

CMVulm V M RC. ^
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ITEM 08 ROCKWORKS

SCOPE OF WORK

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

SETTING OUT OF WORKS

1. TopographidHydrographlc Survey

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

2. The Contractor shall set out the Works and shall sddy be responsible for die accuracy (rf 
such undertaking. Visible construction markers shall be used to dearty define horizontd 
Nmits 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 wll not be seeded.

2. All rocks shall have a minimum unit weigh! 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 specified is preferable and will readHy be 
accepted. Bui 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 
(aminations, weak deavages, arxl 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 
storve shall be angular quarry stone.

5. All rocks shafl conform to the following test designations:

Apparent specific gravity 
Abrasion

ASTM C127 
ASTM C 535

EXECUTION

QUARRY SITE AND ROCK QUANITTY

1. it IS the Contrador's responsitMlity to make necessary surveys / investigations on quany 
sites applicable to the Works, taking Into condderation the nature of the rock worte required 
under the Contact such as required quality, total quantity and daly required quantity, 
transportation method and route etc..

ConawMn 0* Qm*** Am art AX. PW
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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 ar>d samples for the approval of the 
Engineer

3. When the Contractor intends to operate a quany for the Vtorks. the Contractor shdl take aP 
the re^)onsiblllties In connection with its operation including, but not limited to, obtaining ^1 
necessary pernits and approvals, payment of safety measures or like frf 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 the compHarrce 
with all regulations etc. required by the aumorities having jurisdiction over any part of the 
operation.

Should arty explosive be used in the quarry operations, the Contractor sh^l be responsible 
to meet laws artd regulations, wherever applicable, established by the Local Government 
and Centra Government Department concerned.

4. Despite the Engineer's previous approval of the natural rock and borrow pits, the Engirmr 
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 in^rucdons.

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 liKer hereon to prevent the filling materials (soil and sand) from escaping 
to cause scouring and settlement of firnshed surface.

STORAGE OF MATERIALS

Quarried rock materials shall be stored by w^ht/dass or in a manner approved by the Engineer 
and In a yard kept dean, free from undesirable msterials.

SAMPLING TEST

1 Thirty (30) days prior to commerwemerfi 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 forevaluation and approval.

2. Rock sanfrfes from different sources and of different dasses ^^1 also be submitted, 
together with test results and Its corresponding certificates, for the Englr>eer's approval.

3. Rocks accepted at the quarries before shipments or at the site before placement shall not be 
used as a w^ver. The Engineer has the right to reject any inferior rock qu^ity.

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

CROSS-ACTIONS OF COMPLETED ROCKWORK

Cross-sections showing the elevations of the completed rock works and the terrain of the existing 
se^)ed prior to construction shall go together with every progress report and request for progress or 
find payment

Rock works v/hich was previously paid should be easily identified from sections being requested ta* 
paym^

CoBauaMnc^BacaMpAMaKdAX Piv
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ITEM 09 GEOTEXTILE FABRIC

SCOPE OF WORK

This wofic covers Ml the following requirements regarding the installation of geotexiile (filter fabric) in 
accordance with the lirtes. grades, and dimensions shown In the drawings.

MATERIAL REQUIREMENTS

The geotextile fabric shMI 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 purposes of comparative testing 
against materials raixlomly sampled from the site.

1. PHYSICAL PRWERTIES

a. The geotextIle material shall be a norwroven needle punched type comprising of 
rteedle punched polypropylene fibers or its equivalent

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

c. The geotextile must be highly resistant to long term contact with damp cementatious 
substances or acid or alkali solutions in the pH ra^e 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 dial the materials delivered to site will be proven 
to meet or exceed the fotlowing properties:

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD

A Physical Characteristics:

Minimum Mass 
(Derunit area)

(9'm2) 540 ASTM DS261

Thickness (F=2 kpa) mm 4.5 A5TM D5199

B. Mechanical Properties:

Tensile Strength (md/cd) kN/m 13/22 ASTMD4595

Tensile elongabon (md/cd) % 90/40 ASTM D4595

C6R Puncture Resistance N 3000 ASTM D8241

C. Hydraulic Properties:

Effedrve Opening Size 
(Obo Wet Sievino)

(mm) 0.08 ASTM D4751

Water Permeability:
Permittivity (S'1) 0.5 ASTM D4491

CMMon of AM «« n£. F%r
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EXECUTION

1. The geotextile shall be delfvered to srte with an outer wrapper to protect it from exposure to 
the elemerHs.

2. Prtor to laying of geotextile 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 sample geotextile delivered to site for individual quality 
control testing at the contractor's expose. A material not meeting the manufadurer^s 
certified values will be rejected from the site.

5 The geotextile shall be proven to resist dynamic puncture damage when subjed to impart 
stress from stone armour (200400 kg.) dropped from a minimum height of 2.0 m. a^ 
should be lad on at least 1-foot sand and gravel bedding. Geotextite failing to resist 
puncture shall not be accepted.

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

7. Geotextite overlaps shall be at least 1.0 m unless otherwise stated ori the drawlrigs. 
Alternatively, geotextile overlaps are to be heat-welded or sewn using appropnate 
polypropytera or other synthetic thread aid portable hand sewing equipment.

fcn ncmri ir nr nw
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ITEM 10 RECLAMATION AND FILL

SCOPE Of WORK

This item sMI consist of the constnidion of back-up area In accordance with the Spedfications 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, rrwterials and equipment required to complete/tinish the 
upgrading of the area in accordance with the Drawings and the Spectfications.

The following major Items of works are irtduded:

1. Supply and fill of suitable materials to places required to upgrade elevation of areas as 
shown In die drawings.

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

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

MATERIAL REQUtRSMENTS 

1. Filling Materials

a. General

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

Appropriate quantities of sample of all materials to be used in ttie Works 
be submitted for acceptance and approvd by the Engineer thirty (30) days before the 
commencement of w^.

Generd filling diall consist of approved materid from approved sources of suitable 
grading obtained from excavation, quarries or borrow pits, without excess fines, day 
or silt, free from vegetation and organic matter.

Sample of approved materids shdl be kept/stored in the field for ready 
reference/comparison of the ddiversd materids.

The Contractor shdl ensure that adequate quantities of required materials that 
comply with the specifications and quality approved by the engineer are available at 
dl times.

b. Rll Materiais other than Dredged/Excavated Materids

Fill materids for redamation purposes other than dredged materials shall be ^ 
sand, quarry run, gravel or mine tailings. The fill materid shall be of the same quality 
or better as appro^ by the Engineer.

C»TOTi4cit«fteek-*«Ai<MmR«
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Type of Fill Materials

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

The materials shall be composed of at least 50% sand and 60% gravel in 
terms <rf volume and shdl be free from rock boulders, wood. sMp, 
vegetables, and refuse. The materials shall not have organic content and the 
maximiffn 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/Redamalkm)

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

C.3 Select Materials (General Embanlonent)

AH materials used for fill shall be free of rock bouWem, wood, scrap materials, 
o^anic matters and refuse.

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

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

H. Maximum particles size shall not exceed 75 mm.

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

iv. The materid shall have a plasticity irtdex of not more than 6 as 
determined by AASKTO T 90.

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

2. Unsuitable MateriM - Material other than suitable materials such as 

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

(b) Organic soils such as peat and muck.

(c) Soils with Hquid Emit exceeding 80 and/or plastidty index exceeding 55.

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

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

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

wll not be accepted by the Engineer.

CtfiondMi G< Am* «fid A.C. net



56
T«d¥*Bl Sp»!ifci*inr» 

(RvelMwtionandPi)

EXEOJUOH 

Reclamation and Fill 

a. General
The Contractof shall be responsible for all ancillary earthworks that are necessary for the 
reception of the fill material and liKluding. all spout handling, temporary dike or shonr^ 
construction where necessary, temporary protection to dikes In the sea and drainage of 
excess water.
The arrangements of these andllary earthworks shall be laid out in consultation with the 
Engineer and to the Engineer’s satisfaction and care shall be taken to minimize the loss of 
fill.

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

c. The Engineer shall approve the type of material to be used as fill prior to Its placement- If tee 
m^al is refected, such material shall be deposited into areas designated or as directed by 
the Engineer.

d Redamation of fill material shall be placed in horizontal layers not exceeding 200mm (8 
inches), loose measurement, and shall be compacted as specified before tee 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 den^. 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, didng, or other methods satisfactory to tee Engineer.

Dumping and rolling areas sh^l be kept separate, and no lift shall be covered by another 
until the necessary contraction is obtained.
Hauling and leveling equipment shaH be so routed and distributed over each layer of the fill 
in such a manner as to make use of compaction effort afforded thereby and to minimize 
rutting and uneven compaction.

TRIAL SECTION
Before finish grade construction is started, the Contractor shall spread arfo compart trial sections os 
directed by the Engineer The purpose of the trial sections is to check the suitability of the matenals 
and tee efficiency of the equipment and construction method which Is proposed to be used by the 
Contractor- Therefore, the Contractor must use tee 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 conrtruction equipment/procedure proposed for use.

After final compaction of each trial section, the Contractor shaft carry out such field density tests and 
other tests required as directed by the Engineer.
If a trial section shows teat the proposed materials, equipment or procedures in the Engineer's 
opsnton are not suitable for sub-base, the material shall be removed at tee Contrartor’s expense, 
and a new tri^ section shall be constructed.
if the basic conditiona regarding tee type of materid or procedure change during the execution of 
the work, new trial sections shall be constructed.

CwMwM'i ar Am a«tf



57
TednM SpedficalBm 

trd fit)

CROSS-SECTIONS OF COMPLETED RECLAMATION
Cross-sections Viewing the elevations of the completed reclamation and the terrain of the exiting 
seabed prior to construebon shall go together with every progress report and request for progress or 
frnal payment.

FIELD COMPACTION TEST
Rdd Density tests to determine the percent of compaction <rf fre comparable material shall be 
ccmducted Compaction of each layer thereafter shall continue until the required field densrty in 
accordance with AASHTO T/180 Method D has been achieved. In place density determinason shall 
be made In accordance with AASHTO T191/ASTM D 1556.

TOLERANCE

Elevation plus 5 cm.

Pert cd TiflftHfi, Ta^daoB. BoM



58
T>tfriC4t OfietJfmtMii m 

(RecSfistRA an4

I

O 
.f in

Hi* Rf-ft

IS^IULTO lUS 
* < 9A ■ MM >

T MB H

ELEVA
SCALE

N

............... I

TION-
1*20

M 9 U 1. rjrt I1 y

/C

y/^Vx^

1710 \

PLAN
zcM,t: pro

TYPICAL DETAIL OF INSTALLATION
HCn TO SCALE

SO • a L PIPE

II 5m a L SHEET RASE 
I raUET VELDED ALL ARCRJKD

NOTES : -
1) ALL JOINTS SHALL BE FILLET WELDED 
ALL AROUND.
2) TEE GRADUATED SETTLEMENT ROD 
INCLUDING THE BASE SHALL BE PAINTED 
WITH TWO (2) COATS OF ANTI-RUST PAINT 
AND THE 1.95 U. PAINTED WITH 
ALTSRNATiVe BANDS OF RED AND WHITE 
ENAMEL. 0.1 S H. LONG ALL AROUND.

Sm 0 a 1. SHEET BASE 
riLLET WELDED ALL AROUND

DETAILS OF 
STANDARD GRADUATED 

SETTLEMENT ^OD

CenOTWMno*OMA4«ArMM%C Am 
T^MfWk TaoMacw OoMl



59
Sufc &■— Co«<a)

ITEM 11 AGGREGATE SUB BASE COURSE

DESCRIPTION

■nils item shall consist of furnishing, placing »d comparting an a99re9^aubba.s®^,!®^® 
prepared subgrade In accordance with this SpecHteation and the lines, grades and <«ss-aecbons 
shown on the Plans, or as directed by the Engineer.

MATERIAL REQUIREMENTS

Aggregate for subbase shall consist of hard, durable particles or fragrrtents ofcarst^ «on«' , 
cms^ slag, or crushed or natural gravel and flller of natural or crushed sand or other finely div^ 
mineral m^er. The composite materia shall be free from vegetable matter andtumps or tolls of 
day, and shall to of such nature tttat it can be compacted readily to form a firm, stable subbase.

The sutoase material shall conform to the fbllowing Grading Requirements

Grading Requirements

Designation
Mass Percent PassingStandard, mm Alternate US Standard

50 2" 100
2F> V 55-85
95 3/8’ 40-75

0.075 No. 200 0-12

The fractk>n passing the 0.075 mm (No. 200) sieve shall not be greater than 0.66 (two thirds) of the 

frartioft passing the 0.425 mm (No. 40) sieve.

The fraction passing the 0.425 mm (No. 40) sieve shall have a liquid limit not great^ than 35 
and plasticity index not greater than 12 as determined by AASHTO T 89 and T 90, respectively.

The coarse portion, retained on a 2.00 mm (No. 10) sieve, shall have a^^^rcent rt 
wear not exceeding 50 by the Los Angeles Abrasion Tests as determined by AASHTO T 96.

The material shall have a soaked CBR value of not less than 25% as^d^efmlned^ by 
AASHTO T 193. The CBR value ^^1 be oMalrwd at the maximum dry density and determined by 
AASHTO T180, Method D.

CONSTRUCTION REQUIREMENTS

PLACING
The aaareqate subbase materiM shaJI be placed at a uniform mixture on a prepared subgr^ in a 
quarSy v^ilch will provide the required comparted thickness. When more than we layer is 
required, each layer shall be shaped and comparted before the succeeding layens placed.

The placing of material shall begin at the point designated by the Engineer. Placing shall ^ from 
vehides especially equipped to distribute the material In a continuous uniform lay« or windrow. 
The layer or windrow shall be of such size that when spread and compacted the finished layer be in 
reasonably dose conformity to the nominal thickness shown on the Plans.

M ItC. PW 
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When hailing is done over previously placed material, hauling eqwpment shall be disper^ 
uniformly over the entire surface of the previously constructed layer, to minimize rutbng or uneven
compaction.

SPREADING AND COMPACTING

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

Where the required thickness is iSOrrmi or less, the material may be spre^ andhc<?ln2^f?^ ^ 
laver Where the required thickness Is more than 160 mm, the aggregate base shall be spread and 
crxnpacted In two or more layers of approximately equal thickness, and the 
thickn^of any layer shall not exceed 150 mm. All subsequent layers shall be spread and 

compacted In a similar manner.

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

Immediately following final spreading and smootfwning, each layer shall
width by means of approved compaction equipment. Rolling st^progre^g^u^y
to the center, parallel to the centerline of the road and shall <^nue
been rolled. Any irregularities or depressions that develop shall be corrected locking the 
material at these places and adding or removing material until surfa«
Along curbs, headers. ar>d walls, and at all places not accessible to the roller, the base matenal 
sh^l be compacted thoroughly with approved tampers or compactors.

If the layer of base matenal, or part thereof, does not conform to the required firMsh, the Contractor 
shall, at his own expense, make the necessary corrections.

Compaction of each layer shall continue until a field density of
maximum dry density determined in accordance with TJ®0*
achieved. In-place density determination shall be made in accordance with AASHTO T191/ASTM u
1556.

TRIAL SECTION

Before subbase construction is started, the Contractor shall spread and comf^ t!!fLsec6S^^
areded by toe Engirreer. The purpose of the trial sections is to check the suitaWi^
and the effiderwy of the equipment and construction method which is proposed to be u^ by^
Contractor. Therefore, toe Contractor must use the same matenal, equipm^ a^
he proposes to use for toe main work. One trial section of about 500 m2 shall be made for every
type of material and/or construction equipmenUprocedure proposed for use.

After find 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 procures in toe Engme^^ 
opinion are not suitable for subbase, toe material shall be removed at the Contractor's expense, ana 
a new trial section shall be constructed.

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

SURVEYS AND SETTING OUT WORKS

C«a«%d«i A«aa aid R e
PwtgfTaoMm. TtffAaan. BbM
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Befwe 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.

TOLERAMCES

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

Permitted variation from design
THICKNESS OF LAYER

±20 mm

Permitted variation from design + 10 mm
LEVa. OF SURFACE -20 mm

Permitted SURFACE IRREGULARITY
Measured by 3-m straight-edge

20 mm

Permitted variation from design
CROSSFALL OR CAMBER

±0.3%

Permitted variation from design 
LONGITUDINAL GRADE over
25 m In length

±0.1%

METHOD OF MEASUREMENT

Aggregate Subbase Course will be measured by the cubic meter (m3). The quantity to be 
paid for shall be the design volume compacted in-pi ace as shown on the Plans, and accepted In the 
completed cojrse No allowance will be given for materials placed outside the design limrts shown 
on fte cross-sections. Trial sections shall not be measured separately but shaU be inducted m the 
quantity of subbase her^n measured.

Co>MueDGn A*M and R£. ^
Tat^iaafv eMd
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ITEM 12 AGGREGATE BASE COURSE

DESCRIPTION

This Item shall coMist of furnishing, placing and compacting an aggregate base course on a 
prepared aubgrade/subbase In accoidanc© with this Spedficatlon and the lines, grades, thickness 
and typtc^ cross-sections sho^m on the Plans, ores estaWlshed by the Engineef.

MATERIAL REQUIREMENTS

Aggregate for base course shall consist of hard, durable partides or fragments of crushed 
crushed slag or crushed or natural gravel ar>d filler of natural or crushed sand or other finely divided 
mineral matter. The con^osite material shall be free from vegetable matter and lumps or balls of 
day. and shall be of such nature mat It can be compacted readily to form a firm, stable base.

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

The base course material shall cortform tothe following Grading Requrrements

Grading Requirements

Sieve Designation Mass Percent Passing

Standard
mm

Alternate
US Standard

Grading
A

Grading
B

50 r 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 30-65

0.425 No. 40 5-20 6-25

0.075 No. 200 0-12 2-14

The fraction passing the 0.076 mm (tio. 200) sieve shall not be greater man 0.66 (two thirds) of the 
fraction passing the 0.425 mm (No. 40) sieve.

The fraction passing me 0.426 mm (No. 40) sieve shall have a liquid Bmit not greater than 25 and 
plasticity Index not greater man 6 as determined by AASHTO T 89 and T 90, respedively.

The coarse portior>, retained on a 2.00 mm (No. 10) sieve shall have a mass percent of wear not 
exceeding 50 by the Loe Angeles Abrasion test determined by AASHTO 196.

CwWwtePi iMM» m«t wd RC 
P«ft of TwMMA, Ta^iMM
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■me material passing the 19 mm (3M inch) sieve shall have a soaked CBR value ot not less than 
80% M detehrtned9by AASHTO T 193. The CBR viue shall be obtained at the maximum dry 

density (MDD) as detenroned by AASKTO T 180. Method D.

If filler, in addition to that naturally present, is necessary for meeting grading 
satisfactory bonding, it shall be uniformly blended with the base “uf» maten^,her^0J',®ti 
pug min unless otherwise specified or approved. Filler shal^ taken fr^sourc^^rt^f^ 
^gineer, shall be free from hard lumps and shall not contain more ftan 15 percent of matenal
retained on the 4.75 mm (No. 4) sieve.

CONSTRUCTION REQUIREMENTS 

PLACING
The aggregate base material shall be placed at a uniform nwture on a prepared sub-b^ 
subg^ fo a quantity which will provide fire requited compacted tWckrress. Wheri mor? 
lay« is required!^each layer shall be shaped artd compacted before the succeeding layer is placed.

The pOdrrg of material shall begin at fire point designated ^ fire En3jf^'frorn 
vehicles especially equipped to distribute the matenal in a continuous uniform layer or windrow.

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

When hauling is done over previously placed material, hauling equipment shallbe dispe^ 
uniformly ov« the entire surface of the previously cwrstructed layer, to minimize rutting or uneven
compaction.

SPREADING AND COMPACTING

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

Where the required thickness is 150mm or less, the materid may be ^
layer WherTthe required thickness is more than 160 mm. the aggregate base shall be spread and 
Ji^iacted in two w more layers of approximatety equal thickness, and the 
thidtf^^ any layer sh^l not exceed 150 mm. All subsequent layers shall be spread and

compacted in a similar manner.

The moisture content of sub-base material shall. » necessary, be adjusted pnw to comp^^^ 
watering with approved sprinklers mounted on trucks or by drying out. as required in order to obtain

the required conpaction.

Immediately following final spreading and smoothening each l^er^^ 
width by means of approved compaction equipmem. Rolling shall pi-ogress g^>^ f^ i^si^ 
to the center, parallel to the cemetline of the toad and shall continue unfa! the^w^oie surfa^ h« 
been rolled- ^ irregularities or depressions that develop st\aa be corrected by. loc,yn'"3 ^ 

materia at these places and adding or removing matenal until sur^
Along curbs, headers, and walls, and at all places not accessible to the rollef, the base matenal 
Shall be cornpacted thoroughly wrth approved tampers or compactors. . u ,k
tf the layer <A base material, or part thereof, does not confoan to the required finish, the Contractor 
shall, at his own expense, make the necessary corrections.

Compaction of each layer shall continue until a flekJ density of at least ^ percent oft^ 
mawmum dry density determined in accordance wrth AA^O
achieved. In-place density determination shall be made in accordance with AASHTO T191/ASTM D 

1556.
Coram^ef 9*eUc vsfiRC
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TRIAL SECTION

Before base construction is started, the Contractor shall spread and compact In^ secti^s » 
directed by the Engineer. The purpose of the trial sections is to check the suitaWr^ the majends 
and the efficiency of the equipment and construction method which is proposed to be us« by tw 
Contractor- Therefore, the Contractor must use the same material, equipment ^ procures thM 
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 ead) trial section, toe Contractor shall carry out such field density tests and 
other tests required as directed by the Engineer

If a trial section shows that toe proposed materials, equipment or procedures In the Engineer's 
opinion are not surt^e for subbase, the materid shall be removed at the Contractor's expense, and 
a new trial section shall be constructed.

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

SURVEYS AND SETTING OUT WORKS

Before the commencement of the pavement works, the Cool^ortogdher with toe Engineer shall 
corwjuct topographic survey which will form toe basis quantity n>e3surement-

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

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

TOLERANCES

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

Permitted variation from deagn
THICKNESS OF LAYER

± 10 mm

Permitted variation from design + 5 mm
LEVEL OF SURFACE -10 mm

Permitted SURFACE IRREGULARITY
Measured by 3-m straght-edge

S mm

Permitted variation from design
CROSSFALL OR CAMBER

±0.2%

Permitted variation from design 
LONGITUDINAL GRADE over
25 m in length

±0.1%

CnMONo d An* m R A. ^
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METHOD OF MEASUREMENT

Acrareoate Base Course will be measured by the cubic m^r (m3). The quantity lobe 
for shall be the design volume compacted In-place as shown on thl«^ns\^ 
completed base course. No allowance sh^l be given for materials
9h(Mm on the cross-sections. Trial sections sh^l not be measured separately but shall be included 

in the quantity of aggregate base course.

CwMveto ar BMH» A(w R£. Ptor
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ITEM 13

SCOPE OF WORK

CEMENT TREATED BASE COURSE

Tha work under tWa 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 
arto water in proper proportions, plant-mixed and constructed on prepared subbase in 
eccordOKe with the spe^cations herein and in conformity with the iines, teveis. grades, 
thickness and typical cross-sections indicated on the Drawings, and as specified herein.

The Contractor shaii, before any work on the cement treated base course is started, design 
the material proportions In accordance with the requirements of this Sedtoo and the 
Orawngs, and secure toe 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 Meth^ 
Statenwt 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 Mso prepare the finishing elevation drawing of toe 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 shafl conform to the requirements irt Rwnfofced Corwete 
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 con^st of natural sand, crushed stone or other Inert 
materials with similar characteristics, or combinations thereof, ha>flng hard, 
strong and durable particles approved by the Engineer.

(2) The Aggregate shall not contain more than 3 percent of material passing the 
0.07S mm (no. 200 sieve) by washing nor more than 1 percent each of day 
lumps or sh^. The use of beach sand will not be allowed.

(3) If the fine aggregate is subjected to 5 cydes ^ the sodium sulfate soundness 
test, the weighed loss shdl not exceed 10 percent

2.3. P<MHand Cement

(1) Only Type I Portland Cement conforming to ASTM C 150 shall be used 
unless otherwise provided for. Different brands or the same brand horn 
different rr^lls 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 win be rejected. Cement salvaged from disc^ed or 
used bags shall not be used.

CoraMM Am
p»n «TasMMn. BoM
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(3)

2.4. Water

Samples of cement shall be obtained In accordance with AASHTO T127.

Water used In mixing, curing of other designated applications shall be 
reasonably dean and free of oil. salt, add, alkali, grass or other substances 
injurious to the finished product. Watef will be tested in accordance with 
Rdnforced Concrete Specifications.
Water which is drinkable may be used without test. Where the source off 
water is shallow, the irrtake shall be so endosed as to exdude silt, mud, 
grass or other foreign materials.

2.5. Proportioning off Mbcture

(1) The amount off cement to be added to the sofl-aggregale Shan be from 6 to 10
mass percent of the dry soil. The exact percentage to be added sh^l ^ 
fixed by the Engineer on the basis of prelirrsnary laboratory tests and trial 
mixes of the materials furnished by the Contrador.
The mixture shall have the following grading characteristics;(2)

Table 1 - Mixture Gradation (CT6C)

Sieve Dagution
PiHWfii ecsient/affenSBle mix

Minim iim Mtvimiim

2" (19 mm) 15 100

3/»# (9.50 mm) 55 80

l/4a (6.35 mm) 42 66

No. 4 (4.75 nun) 32 56

No. 10 (2 mm) 23 43

No, 40 (0.50 mm) 11 26

No.su (0.20 mm) 7 17

No 200 (0.07S 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 pd).

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

(3) CBR Test for Gravelly Soils. The mixture passing the 19 mm (3/4 inch) sieve 
sh^ have a rrtmmum soedced CBR-value of 100% tested according to 
AASHTO T 193. The CBR-value shall be obtained at foe maximum dry 
density determined accordlr^g to AASHTO T 180, Method D.

(4) Ur>confined Compression Test for Rner Textured Soils- The 7-day 
contoressive strength of laboratory sped men molded and compacted in 
accordawe with ASTM 0 1632 to a density of 100% of maximum dry density

Pitf tf Ta^iMA. BbM
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determined according to AASHTO T134, Method B. shall not be less than 2.1 
MPa (300 psi) when tested in accordance with A STM D 1633.

2.7. Mix Design

(1) The mix design shail be submitted to the Engineer for approval and shail be 
accompanied by test data. A change in the source of materials dunng the 

progress of woric may necessitate a new de^n mix.
(2) The mix design shall determine with accuracy the aggregate grading. »>e 

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 silo, 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 fre surrounding ground in such a way to affctfd 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 
p^nent quality test carried out before use or which contains c^ed 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 cement 

required In the mix.

3.2. Storage of Aggregate

(1)

(2)

(3)

(4)

The Contractor shall stockpile coarse and fine aggregate according to their 
sizes with proper partitions In between.
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.
Care shall be exerdsed when receiving, storing end handling the aggregate 
not to cause segregation of sizes or allow mixture of dirt, mud or other foreign
materials Into the aggregate.
The Contractor when stockplijng aggregate under hot dimate 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. Equlpm^ and tools necessary for handling materials and performing all parts of the work 
shall be approved by the Engineer as to deagn. capacity and mechanical condrtkw._______

Co(i««idni In* an0 RC
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The equipment shall be at the site sufficiently ahead of the start of construction operations to

be examined thoroughly and approved.

CONSTRUCTION METHOD

5.1, Central Batching Plant Method

(1) The aggregate shall be proportlorted and mixed wrth cement and water in a 
central mixing plant. The plant shall be equipped with feeding and rrwteiing 
devices which will Introduce the cement, aggregate and water into the nicer 
in the quantities specilied. Mixing shall continue until a uniform mixture has 

been <^tained.

5.2. Spreading, Compacting and Finishing

(1) The mat^ shall be spread by a mechanic^ spreader of approved type or 
asphalt paver. Ir^ spreading from the wind rcw, care Shan be taken to avoid 

cutting Into the underlying course.
(2) Initial roiling shall be performed with pneumatic tire roUer and final rolling wtn 

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 rraxture shall be spread from the wind row and 
compacted In 2 approximately aqua! layers, the first layer to be Waded and 

rWled before the second layer is spread. ny _
(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. Reid Density test shall be In accordance 

with AASKTOT191.
(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 pavwnent 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 a>d the entire section if damaged shall be reconstructed In 

accordance with the Specification.

5.4. Protection, Curing and Maintenance

After die cement treated base course has been finished as specified herem, the 
surface shall be protected against rapid drying for a period of at least five (5) days by 

either of the folloviring curing methods:
CtfMwiv ar BMH* aM A.6.
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Maintan in a thorough and contnuously moist condition by sprinkling with

the completed surface with a 50 mm layer of sand and maintain in

moist condition. .
Appty on the surface an asphalt membrane of tiie type and quantity approved

by the Engineer.
Apply on the surface a RqukJ membrane curing compound of the type and 

quantity approved by the Engineer.

The Contractor shall be required to maintan at his own expense the entire work witoin tM 
limits of his Contract in good condition satisfactory to the Engineer from ttie time he 
started work until aU work shtfl have been completed. Maintenance shall include immedl^ 
tepaiis of any defects that may occur before and after the lime-stabilized base course has 

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 Seetlorts

(1) Before construction is started, the Contractor shall spread and compact trial 
sections as directed by the Ertgineer. The purpose of the trial se^ons Is to 
chedc the suitability of the materials and the efficiency of the equipment and
construction method whkii is proposed to be used by the Contractor.

(2) Therefore, the Contractor must use toe same materia!, equipment ar^ 
procedures that he proposes to use for toe main work. One tritf 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 procedure m ^ 

Engineer's opinion are not suitable, toe materials shall be removed at toe 
Contractor's expense and a new trial section sh^l be constructed.

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

$.0 QUAUTY CONTROL

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

WORK ITEM TECTFOBM TEST METHOD FREQUENCY STANDARD VALUE

CBMwam << AM M R c. nar
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1-------------------------
CancBt Treated 
BueCovrse

Portland cemefil Ai approved the 
Eiigbeer

Once fi3T every 500 
tone tf lecehiDg
iwimiale

—----------------------------- 1
To meet the reqnifcments
erf Type 1 Pen d and 
CaaontcmSooan^to 
ASTMC 150
Manufocturer test data 
may be aubsdcuied as
dijcclcd by the Ei^ilKCT

GradAiooof
aggfegMc

AASKrOTIl«dT
27 orequivaktU

Once for evny 
quany

To meet foe itquireniaits
of TaWe 20370.1

Abrasra of AASHTOT960T
eqidvaktf

f
*dittD ~ Hot mere dm 30%

Sonodncas of AASHTOT 104 or 
cquivaloX

• ditto- Not nan than 5%

1 Water Absorpckm of 
^grcgate

AASHTOTM lodT
&5 or equivalou

.diOD — Kotmcit dusi 3% (Dry 
sped be gravrt> )

PlasQcfty iodex AASHTOT 90 Of 
eqmvalea

• ditto* Not more dm 6
Aggregate pasing No.40 
sieve mduding ouncref 
fiJkr

Moidure-de&sity
RelaOOQ

AASHTOT 180 Once for every 500 
m3«Poa
designated by the

Dcttily of SoU in 
Place by ibc Smd
Com Method

AASHTOT 19t Once fca every 2,000 
m2

98% or more

Compressive Scroigth A STM D 560 aid
ASTM D 1633

1

Odcc for every 500 
tons

Mere rt|i"1 S.20 MPa (S3 
kp/car: 754 psi)

TeWft 6.2 - WORKMANSHIP (CTBC)

WORK ITEM

—^—

TiyrFORM TEST METHOD FREQUENCY TOLERANCE

Ccmcfil Treated Sue
Coarec

Fin^ ekveioi As ^jprtrved by the 
Engineer

Odcc foreray 4X1 
m2 at points 
designaiedby die 
Eiigmeo

+ 5 mm/* to mm

Huetateas As approved by the 
Engineer

• ditto* *0/. 5 mm

Width -ditto* A( poim design «cd 
by the Engmctf

+Not specified 
-15 mm

E> cawas of aii^ce By 3 meters straight 
edge

•dido- Within 5 mm of 
wiAmao 2
mntartv

6.2. The workmanship $^dA\ be controlled in the manner shown In Table 6.2 
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The cement treated base course shaJI be laid to the designed level and 
transverse slopes shewn on the Drawings. The allowable totorances ^all be 

in accordance with the followng:

(a) PerrTftted vanaSton from design: Thickness of Layer : + OM 0 mm
(b) Permitted variation from design: Level of Surface : + 5/-10 mm
(c) Permitted Surface Irregularity: measured by 3 m straight edge: 5 mm
(d) Pematted vari^ifti from design: Cross-fall of Camber : 10.2%
(e) Permitted variation from design: Loogrtudinal Grade over 25 m length: ± 0.1%

6.4. Traffic

(1) The Contractor shtfl 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 PAVEMENTITEM 14 

SCOPE OF WORK

This specification covers the construction of interlocking concrete block pavwent on a prepared 
base courses and the laying of leveling course sand bedding all In accordance with the 
Spedficatons Drawirtgs.

MATERIAL REQUIREMENTS

CONCRETE

Concrete for the Interlocldng concrete block shall be 41.4 MPa (6,000 psi). Mixing and casting ^>all 
be in accordar«e with the Section "Reinforced Concrete" and the form and dimensions shall be as 
shown on the Drawings.

41.4 MPa 
19 mm
0.47
470 kg/m3

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)

Matenals for sand cushion sh^l consist of sand with uncoated grains, free from injurious amourrt of 
dust, lumps of day, soft or flaky partides, shale, alkali, organic matter, loam or other deletenous 
subonces. Beach sand shall not be allowed for use.

EXECUnON

LAYING OF INTERLOCKING CONCRETE BLOCKS

Concrete blocks shall be lad dry and shall have attained the minimum 28 day compressive stren^ 
of 41.4 MPa (6,000 psI). No block with chipped surface, cracks or fabricated not to the dimension 
and fruly square as shown on the drawings shall be used lit the block work.

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

The placing pattern of Interiocking concr^ blocks shall be 45 degrees herringbone.

JOINTING AND COMPACTION

After laying the edges, the Interiocking 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 usng a soft brush. A second 
compaction with the vibrating plate compactor shall be performed for at least two (2) passes. The 
Interioddng concrete block surface shall be proof rolled or compacted wrth an approved roller not 
less than 10 tons for at least two (2) passes to further seal the units in to the sand bedding. Lastly, 
excess jointing sand shall be swe^rt off the surface.

griifir.ew«J
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SAND LEVELLING CUSHION

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

SURVEYS AND SETTING OUTWORKS

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

The Contractor ^all 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 
dearfy define horizontal limits of the Work.

CoMwWfi ^ Am if* RC-
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ITEM IS PORTLAND CEMENT CONCRETE PAVEMENT

SCOPE OF WORK

The works include the furnishing of all labor, materials and equipment required for 51®
of gravel base course and concrete pavement The works shall be in accordance with the lines and
grades shown on the Drawings and in conformity wrth the Specifications.

MATERIAL REQUIREMENTS

Cement
Portland cement shall conform to the reqiirements of the Section “Reinforced Concrete'. 

Fine Aggregate

The fine aggregate ^all be well-graded from coarse to fine and shall conform to the 
requirements of the Section "R»nforced Concrete'.

Coarse Aggregate

Coarse aggregate shall conform to the requirements of the Section 'Reinforced Concrete’.

Water

Clean fresh potable water shall be used for the mbdng of all concrrt and mortar and shall 
be from a source approved by the Engineer. Sea water or brackish water shall not be used.

Admixture

Admixture shall only be used with the written permission of the Engineer. If ar-enlraming 
agents water reducing agents, set retarders or strength accelerators are permitted to^ 
used, mey shall not be used in greater dosages than those recommended by the 
manufacturer, or as permitted by the Engineer. The cost shall be considered as already in 
the Contractor's unit cost bid fw concrete.

TIE BARS AND SUP BARS

Tie bars shall be deformed bars conforming to the requirements specified in AASHTO M 31 
or M 42. except that rail steel shall not be used for tie bars ttial are to be bent re- 
stralghtened during constmction, sizes as indicated on the Drawings. The deformed bars 
^all be Grade 40 and shall be shipped In standard Indies, tagged and marked m 
accordance wrth the Code of Stafoard practice of the Concrete Reinforcement Steel 
Institute.

Slip bars shall be smooth round steel bars conforming to the requirements specified in 
AASHTO M 31 or plain M 42.

Joint Filler

Poured filler for J»nt shall conform to the requirements of AASHTO Ml 73.

CCMsndDi cf 9MHV mIRC. Aw
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EXECUTION

Concrete Class

The concrete for pavement shall satisfy tha following

15

Minimum 26-day comprehensive strength 24 MPa

Minimum Flexural Strength 3.8 MPa

Maximum Agg regate size 25 mm

Maximum water cement ratio 0.52

Proportioning, Consistency and Mixing of Concrete

The proportioning, consistency and mwng of concrete shaU »nform to the requirements of 
the Section 'Reinforced Concrete*.

Preparation

The base shall be watered and thoroughly moistened prior to piadng of the concrete. 

Fwmwock Construction

Formwork shall comply with the requirements of the Section ‘Reinforced Ccoc^e*. Fom^ 
shall be of steel, of an approved sectiw and shaH be straight and of a depth eqi^ to 
thickness of the pavement at the edge. The base of the forms shall be of sufficient width to 
provide necessary stability in all directions. The flange braces must extend outward on the 
base not less them 2/3 the height of the form.

Ail forms shedi be rigidly supported on a bed thoroughly comparted material during the 
entire operation of placing and flnlrt^lng the concrete. They shall be set with their faces 
vertical so as to produce a surface complying with the required tolerance.

Adjacent lanes may be used in lieu of forms for supporting finishing equipm^ provided thM 
proper protection b afforded to the concrete of the adjacent lanes to pre>«nt dam^. and 
provided further that the surface of the concrete carrying the finishing equipment does nrt 
vary by more than 3mm In each meter length. Adjacent lanes in lieu of forms may not be 
used until the concrete is at least seven (7) da^ old. Flanged wheels of the finishing 
equipment shall not be operated on the concrete surface. The inside edge of wpportjng 
wheels of the finlrt^ing machine shall not operate doser than 100mm from the edge of the 
concrete lane.

Alternative to pladng forms, slip-forming may be used. Slip-form paving equipment shall be 
equipped with the traveling side forms of sufficient dimensions, shape and strength to 
support the concrete laterally for a sufficient length of time during placement to 
pavement of the required cross section. No abrupt rt^anges in longitudinal alignmerrt of the 
pavement will be permitted. The horizontal deviation shall not exceed 20mm from the proper 
alignment established by the Engineer.
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