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

ARCC “ Allowabie Range of Contract Cost.

BAC - Bids and Awards Committee.

Bid - A signed offer or proposal to undertake a contract ^bmrtted by a bidder in response to 
and in consonance with ^e requirements of the bidding documents. Also referred to as Proposal 
and Tender. (2016 revised IRR, Section S[cJ)

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

Bidding Documents - The documents issued by the Procuring Entity as the bases for bids, 
furnishing all information necessary for a prospe^ve bidder to prepare a bid for the Goods, 
Irrfrastnicture Pni^ects. and/or Consulting Services required by the Procuring Entity. <2016 
revised IRR, Sect^ 5[e])

BIR - Bureau of Internal Revenue.

BSP - Bangko Serrtral ng Pilipinas.

CDA - Cooperative Development Authority.

Consulting Services - Refer to services for Infrastructure Projects and other types of projects 
or activities of the GOP requiring adequate external technical and professional expertise that are 
beyond die capability and/or capacity of the GOP to undertake such as, but not limited to: (0 
advisory and review services; (ii) pre-investment or feasibility studies; (iii) de^n; (Iv) 
construction supervision; (v) management and related services; and (vi) other technical services 
or special studies. (2016 revised IRR. Section 5[il)

Contract - Refers to the agreement entered into between the Procuring Entity and the Supf^ier 
or Manufacturer or Distributor or Service Provider for procurement of Goods and Services; 
Contractor for Procurement of Infrastructure Projects; or Consultant or Consulting Firm for 
Procurement of Consulting Services; as the case may be. as recorded in the Contract Form 
signed by the parlies, including all attachments and appendices thereto and all documents 
Incorporated by referertce thmin.

Corrtrector * is a natural or juridical entity whose proposal was accepted by the Procuring Entity 
and to whom the Contract to execute the Work was awarded. Contrador as used in these 
Bidding Documents may Pkewise refer to a supplier, distributor, manu^urer, or consultant.

CPI - Consumer Price Index.

OOLB - Department of Labor and Employment.

DTI - Department of Trade and irtdustry.

Foreign-funded Procurement or Foreign-Assisted Project - Refers to procurement whose 
funding source is from a foreign government, foreign or intematiortal financmg institution as

^ PrafWl
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specified in the Treaty or international or Executive Agreement- (2016 revised IRR, Section 
5(bl).

GFI - Government Financiai Institution.

GOCC - Government-owned and/or -controlled corporation.

Goods - Refer to an Hems, supplies, materials and general support swvices, except Consulting 
Services and Infrastructure Projects, which may be needed Wi the transaciion of public 
businesses or in the pursuit of any government undertaking, project or activity, whether in tbe 
nature of equipment, furniture, statiooery, materials for construction, or personal property any 
fend. Induding non-perswd or contractual s^vices such as the repair and maintenance d 
equipment ^ furniture, as well as trucking, hauBng. janitorial, security, and related or 
analogous services, as well as procurement of materials and supplies provided by the Procuring 
Entity for such services. The term ‘related* or 'analogous services* shaS include, but is not 
Bmifed to. lease or purchase of office space, media advertisements, health maintenance 
services, a>d o\h& services essential to the operation of the Procuring Entity. (2016 revised 
IRR. Section ^r])

GOP - Government of the Philippines.

Infrastructure Projects - Indude the construction, improvement, rehablli^ion. demoBticm, 
repair, restoration or maintenance of roads and bridges, railways, arports, s^ports, 
communication facilities, civil works components of Information technology projects, irrigatiorr, 
flood control and drainage, water supply, sanitation, sewerage and soBd waste management 
systems, shore protection, energy/power and electrtncation fodlrties, national buildings, school 
buildings, hospital buildings, and other related construction projects of the government Also 
referred to as dvit wo/fcs or works. (2016 revised IRR, Section S[u])

LGUs - Local Govern merit Units.

NPCC - Net Finandal Contracting Capacity.

NGA - Natkmd Government Agency.

PCAB - Philippine Contractors Accreditation Board.

PhllGEPS - Philippine Government Electronic Procurement System.

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

PSA - Philippine Statistics Authority.

SEC - Securities and Exchange Commission.

SLCC - Single Largest Completed Contract

UN - United Nations.
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INVITATION TO BID



PHILIPPINE
PORTS

AUTHORITY

INVITATION TO BID

FOR THE

JAGNA PORT EXPANSION PROJECT, PORT OF JA6NA, JAGNA, BOHOL
The Philippine Ports Aulhortty, through the Corporate Budget of the Authority for CY 2021, 
Intends to apply the sum of P409,7Mt595.71 being the Approved Budget for the Contract (ABC) 
to payments under the contract for the JAGNA PORT EXPANSION PROJECT, PORT OF 
JAGNA, JAGNA, BOHOL (LFP BHL NO. 015-2021). Bids received in excess of the ABC Shall 
be automaticady rejected at bid opening.

The Philippine Ports Authority now invites bids for the above Procurement Project. Completion 
of the Works Is requred in Six Hundred Sixty (660) 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 description of an eligible bidder is contained m the Bidding Documents, 
particularly, in Section H (Instructions to Bidders).

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

Interested bidders may obtain further information from the Philippine Ports Authority Bids and 
Awards Committee (BAG) and ins pea 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 mteresled Bidders on 05 June 2021 
from the given address ar>d website(s) below and upon payment of the applicable fee for the 
Bidding Documents, pursuant to the latest Guidelines issued by the GPPB, in the amount of 
FIFTY THOUSAND PESOS (P50,000.00). The Procuring Entity shall allow the bidder to present 
its proof of payment for the fees in person.

The Philippine Ports Authority’s Bids and Awards Committee will hold a Pre-Bid Conference on 
11 June 2021 at 10:00 a.m. at the PPA Function Room, 7th Floor, PPA Bldg., Booifado Drive, 
South Harbor. Port Area. Manila, and/or through video conferencing or webcasting via zoom, 
which shall be open to 38 prospective bidders.

Bids must be duly received by the BAC Secretarial through manual submission at Ihe office 
address indicated below on or before 29 June 2021 at 1:00 p.m. Late bids shall not be 
accepted.

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

A. B&ntfacio Drrv9 SmuS HarDcr Ar«e 1016
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BhJ opening sTtail be on 29 June 2021 at 2:00 p.m. at the 7th Floor, PPA Building, A. Bonifacio 
Drive, South Harbor, Port Area, Manila. Bids will be opened in the presence of the bidders' 
representatives who choose to attend the actrvtty.

The Philippine Ports Authority reserves 8ie right lo reject any and all bids, declare a failure of 
bidding, or not award the contract at any time prior to contract award in accordance with 
Sections 35.6 and 41 c4 the 2016 revised Implwnenling Rules and Regulatiorw of RA No. 9184. 
without thereby Incurring any liatMlIty to die affected bidder or bidders.

• Required PCAB Registration: LARGE A - Port, Hartor and Offshore
Engineering

For fitfther information, please refer to:

BAG Secretariat, Philpfwne Ports Authority 
5th Floor, PPA Bldg., A, Bonifacio Drive,
South Harbor, Port Area. Manila 
Telephone Nos. 527-47-35

527-83-56 to 83 lOC. 539 
PPA Website; www.PDa.com.oh 
PhllGEPS Website; vrww.phllgeps.gov.ph

MARK J0f||$. PALOMAR
Chairperson, PPA Head Office Bids and Awards
Committee for Engineering Projects (HO-BAC-EP)

http://www.PDa.com.oh
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1. Scope of Bid

The Procuring En%, PhiUppine Ports Authority Invites Bids for the Jagna 
Port Expansion Project, Port of Jagna, Jagna, Bohol with Project 
Identification Number LFP BHL No. 015-2021. ^

The Jagna Port Expansion Project, Port of Jagna, Jagna, Bohoi is for the 
construction of Worlo, as described in Section VI (Specifications).

2. Funding Information
2.1. The PhiUppine Ports Authority through the source of funding as 

indicated b^ow for CY2021 in the amount of P 409,790,595.71. ^

/

2.2. The source of funding is:

Corporate Operating Budget
3. Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 
9134 and its 2016 revised IRR, including its Generic Procurement Manuai and 
associated poiicies, rules and regulations as the primary source thereof, while 
the herein clauses shall serve as die secondary source thereof.

Any amendments made to the IRR and other GPP6 is^ances shall be 
applicable only to the ongoing posting, advertisement, or invitation to bid by 
the 8AC through the Issuance of a supplemental or bid bulletin.

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

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

The Procuring Entity, as well as the Bidders and Contractors, shall observe 
die highest standard of ethics during the procurement and execution of the 
contract They or through an agent shall not engage in ccHTupt, fraudulent, 
collusive, coercive, and obstructive jxactices defined under Annex ‘I' of the 
2016 revised IRR of RA No. 9184 or other integrity violations in competing for 
the Project.

^
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5. Eligible Bidders

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

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

A contract is considered to be 'simitar' to the contract to be bid 
if It has the major categwies of work stated in the BOS.

5.3. For Foreign-funded Procurement the Procuring Entity and 
the foreign govemmentflbreign or international financir>g 
institution may agree on another track record r^ulrement, as 
specified in the Bidding Docxjment prepared for this purpose.

5.4. The Bidders shall comply with the eligitHlity ciit^a under Section 
23.4.2 of the 2016 IRR of RA No. 9184.

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

7. Subcontracts

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

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

7.2. Subcontracting of any portion of the Project does not relieve the 
Contractor of any liability or obligation under foe Contract. The Supplier 
will be responsible for foe acts, defaults, and negligence of any 
subcontractor, its agents, servants, or workmen as fully as if these 
were the Contractor's own acts, defaults, or negligence, or those of its 
agents, sen/anis, 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 forough 
videoconferencing/webcasting as indicated in paragraph 6 of the IB.

Pgn
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9. Clarification and Amendment of Bidding Documents

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

10. Documents Comprising the 
Components

Bid: Eligibility and Technical

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

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

10.3 A valid PCAB License is required, and in case of joint ventures, a valid 
special PCAB License, and registration for the type and cost of the 
contract for this Project, additional type of Contractor license or 
permit shall be indicated in tiie 6DS.

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 6DS.

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 tiie equipment 
lessor/vendor for the duration of tiie project, as the case may be, must 
meet the minimum requirements for the contract set in the BD8.

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

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

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

PcrtS««fl»gRPrcw( 
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11.3. For Foreigr>-furuled procurement, a ceiling may be applied to M prices 
provided the conditions are met under Section 31.2 of the 2016 revised 
IRRofRANo. 9164.

12. Aitemative Bids

Bidders shall submit ofF^ that comply with the requirements of the Bidding 
Documents, including the basic technicai design as indicated in the drawings 
and specifica&>ns. Unless there is a value engineering clause in the BDS. 
aitemative Bids shall not be accepted.

13. Bid Prices

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

14. Bid and Payment Currencies

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

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

1$. Bid Security

15.1. The Bidder shall submit a Bid Securing Declaration or any form of Bid 
Security In the amount indicated in the BDS, which shall be not less 
than the percentage of ^e ABC In accordance witfi 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 ted not accompanied by an 
acceptable bid security shall be rejected by the Procuring Entity as 
non-res pensive.

16. Sealing and Marking of Bids

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

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

Pot EiMfiMn 
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tf the Procuring Entity allows the submission of bids through online 
submission to the given website or any other electronic means, the Bidder 
shall submit an electronic copy of its Bid, which must be digitally signed. An 
electronic copy that cannot be opened or is corrupted shall be considered 
non-responslve and, thus, automatlcalty disqualified.

17. Deadline for Submission of Bids

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

18. Opening and Pfeliminary Examination of Bids

18.1. The BAG shall open the Bids in puWlc at the time, on the date, and at 
the place specified in paragraph 9 of the IB. The Bidders* 
representatives who are present shall sign a register evidencing tiielr 
attendance. In case videoconferencing, w^xasting 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. 9164 shall prevall.

18.2. The fxellmlnary examination of Bids shall be governed by Section 30 of 
the 2016 revised IRR of RA No. 9164.

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 norvdlscretlonary pass/fail 
criteria. The BAG shall consider the conditions in tiie evaluation of Bids 
under Section 32.2 of 2016 revised IRR of RA No. 9164.

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

19.3 In all cases, the NFCG ccxnputation 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 (wospective Bidder.

20. Post Qualification

Wrtiiln a non-extendible period of five (5) calendar days from receipt by the 
Bidder of the rwllce from the BAG that it submitted the Lowest Calculated Bid, 
the Bidder shall submit its latest income and business tax returns filed and

JMQfa PoU Dtfcipniii grqaq
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paid through the BIR Electronic Filing and Payment System (eFPS), and other 
appropriate licenses and permits required by law and stated in the 6DS.

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 die Contract. Additional Contract documents are 
indicated in the BDS.

JiQnt ^Svarexiti Prefeer
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Bid Data Sheet

ITB Clause

5.2 For this purpose, contrscts sknaar to the Project refer to contracts wNch 
have the same Major Categories of Works which shall be:

Descriptnn/Clanfication Unit of 
Measure

Quantity 
(at least)

1. Pile Driving Woits {Ofisbore) l.m. 5,593

2. Reinforced Concrete Worts cujn. 809

3. Rockwortcs (50-1,000 kg ypc. to 
1,000 kg^.)

mi.m. 5,880

4. Placing of Pill materials cu4n. 34,857

5. Construction of Interlocking 
concrete paving blocks

sqjn. 4,764

7.1 Portion of Works allowed to be
subcontracted:

Subcontracting is not allowed

Maximum Percentage allowed to be 
subcontracted:

Subcontracting is not allowed

10.3 For Joint Venture:

Special PCAB License

10.4 77?e key personrtel must meet the required mirwrujm years of experietKe
set below:

Key Personnel

a. Project Manager

b. Project Engmeer

c. Materials Engirfeer It

d. Construction Safety and 
Health Omcer

e. Foreman

General
ExperierKe

Relevant
Experience
(fi^imum)

Five (5) years 

Three (S) years 

One (1) year 

One (1) year

Five (5) years

rM tf 4W, Bohd
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10.5 The minimum major equipment requirements are the fofhwing:

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

12 Value Engineering Clause:

Not Allowed

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

a. The amount of not less tiian 9 8,195311 •91* >f bid security is in ca^, 
cashier's/manager's chedt, bank drafl/guarantee or irrevocable letter of 
credit;

b. The amount of not less than P 20389,529.79. if bid security is in Surety 
Bond.

IS Each bidder Shan submit one (1) originad and six (S) copies of the Technical 
ar>d Rnandal Proposats, properly labelled, book^bound, with hard cover 
and corresponding index tab.

19.2 Partial bids:

Not Allowed

20 Other appropriate licenses and permits required:

None

21 Other contract documents are as follows:

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

rat Emnson Pniad
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1. Scope of Contract

This Contract shall indude all such rtems. although not spedffeally mentioned, 
that can be reasonably Inferred as being required for its completion as rf such 
items were expressly mentioned herein. Al) the provisions of RA No. 9184 and 
its 2016 revised IRR, induding the Generic Procurement Manual, and 
associated Issuances, constitute the primary source for the terms and 
conditions of the Contract, and thus, applicable in contract implementation. 
Herein clauses shall serve as the secondary source for the terms and 
conditions of the Contract.

This is without prejudice to Sedior^ 74.1 and 74.2 of the 2016 revised IRR of 
RA No. 9184 allowing the GPPB to amend the IRR, which shelf be applied to 
all procurement activities, ttie advertisement, posting, or Invitation of which 
were issued after the effectivrty of the said amendment.

2. Sectional Completion of Works

If sectional completion is specified in the Special Conditions of Contract 
(SCC), references In the Conditions of Contract to the V\forks, the Completion 
Date, and the Intended Completion Date shall apply to any Section of the 
Worte (other than references to the Compidion Date and Intended 
Completion Date for the vrhole of Works).

3. Possession of Site

4.1. The Procuring Entity shall give possession of all or parts of the Site to 
the Contractor based on the schedule of delivery indicated in the SCC, 
which corresponds to the execution of the Wbrks. If the Contractor 
suffers delay or incurs cost from failure on the part of the Procuring 
Entity to give possession in accordance with the ternis of this clause, 
the Procuring Entity’s Representative shall give the Contractor a 
Contract Time Extension and certify such sum as feir 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 vnll be deemed to have delayed the start of the relevant 
activities. The resulting adjustments in contract time to address 
such delay may be addressed through contract extension provided 
under Annex's* of the 2016 revised IRR of RA No. 9184.

The Contractor1s Obligations

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

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

those of the personnel listed in the Schedule.

^
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5. Performance Security

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

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

6. Site investigation Reports

The Contractor, In preparing me Bid, shall rely on any Site Investigation 
R^rts referred to In the SCC supplemented by any information obtained by 
the Contractor.

7. Warranty

7.1.

7.2.

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

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

8. Liabilr^ of the Contractor

Subject to additional provisions, if any, set forth In me SCC. me Contractor's 
liability under mis Contract shall be as provided by the laws of me Republic of 
the Philippines.

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

9. Termination for Other Causes

Contract termination shall be initiated in case it is determined prima focie by 
me Procuring Entity that me Contractor has engaged, before, or during me 
rmplemenlalion of the oontract, In urtawful 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 fTB 
Clause 4.

Jigng r*'enoa
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10. Dayworfcs

Subject to tbe guidelines on Variation Order in Annex *E* of the 2016 revised 
IRR of RA No. 9164, and if applicable as indicated in the $00, 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 additicMial work to be paid for in that way.

11. Program of Work

11.1. The Contractor shall submit to the Procuring Entit/s 
Re^M^sentative for approval the said Program of Work 
showing the general methods, arrangements, order, and 
timing for all the activities in the Works. The submissions of 
tile Program of Work are indicated in the SCO.

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

12. Instructions, Inspections and Audits

The Contractor ^all permit the GOP or the Procuring Entity to inspect tiie 
Contractor’s accounts and records relating to the perfonnance 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 Contrad document, make an advance payrrvent to the 
Contractor in an amount not exceeding fifteen percent (15%) of the total 
contract price, to be made In lump sum, or at the most two installments 
accordirig to a schedule specified in the SCC, subject to the requirements in 
Annex ‘E* of the 2016 revised IRR of RA No. 9184.

14. Progress Payments

The Contractor may submit a request for payment for Work accomplished. 
Such requests for payment shall be verified and certified by the Procuring 
Entity's Repressntative/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.

Jiy Pal£<ww»w>flre«»n
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1$. Operating and Maintenance Manuals

15.1. If required, the Contractor will provide aas buitf Drawings and/or 
operating and maintenance manuals as specified in the SCC.

15-2- If the Contractor does not fwovide the Drawings and/or manuals 
by the dates stated above, or they do not receive die Procuring 
Entit/s Representative’s approval, the Procuring Entity’s 
Representative may withhold die amount stated In the SCC 
from payments due to the Contractor.

te* denoi
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special Conditions of Contract
GCC Clause

2 Sectional Completion:

None

4.1 The Procuring Entity shall give possession of all parts of the Site
to the Contractor upon commencement of the project.

6 Site Investigation Report:

None

7.2 Permanent structures: Fifteen (IS) years

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

10 No daywor1(S are applicable to the contract.

11.1 The Contractor shall submit the Program of Work to the Procuring
Entit/s Representative within days of delivery of the Notice
of Award.

11.2 The amount to be withheld for late submission of an updated
Pronram 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, s^ces 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
mouired is

The (ifttfii hy which ‘as huilf drawinos are reouired is

15.2 The amount to be withheld for failing to produce *as built* 
drawings and/or operating and maintenance manuals by the date 
reoiiirftlis
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ITEM 01 DEM0LTT70N AND REMOVAL WORKS

DESCRIPTION

The work includes the furnishing of all labor, matenals and equipment required to carry out the 
demolition aid removal of old structures, port accessories and obstructions induing demolition of 
miscellaneous concrete curbs etc., as required tor the execution of the Contract.

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

The Contractor shMI keep all pavements and landing areas to artd from the site of the disposal area 
clean and free of mud, dirt and debris during and after the eKSCUtiOO of disposal. Disposal of debris 
and materials shafl 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 tor aH risks that may arise during or m connection with 
the work.

2. The demolition shall be carried out by approved methods and equipment such as cortcrete 
breakers, gas-cutlers, hydraulic facMs. compressed air disintegrators, etc., however, no 
blasting shall be used unless ap^ved in writing by the Engineer and after obtaining the 
written permission of the concern^ authorities.

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

4. Contractor shall demolish ^1 the structural members above the ievd on which the 
subsequent and permanent works under this Contract will begin. To this end, the temporary 
construction works such as excavation shall be conducted by the Contractor

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

6. In case of demolition of wharf deck and platform, the contractor shall ensure that r>o debris 
will be remained/deposited at seabed.

INTERFERENCE WITH PORT OPERATIONS

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

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

Prior to commencement of the demolition works, the Contractor shdl infornVannounce to port users 
the schedule of disconnection of utilities.



STORAGE AND DUMPING
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Pnor to the commencement of the demolition work, the Engineer shall submit to the Contractor a Tist 
mwh^ all the m^rials to be salvaged and overhauled, as property of PPA, and the desorption of 
the location o9 thei'r storage. Mateiials embedded In concrete units shall not be salvaged.

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

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

The approximate distance of the disposal site from the project site b about five (S) kms as 
designated by the PMO toru the implemenling office.

EXECUTION

1.

2.

3.

4.

5.

Prior to the commencement of derrK)lrtion works, the alignments of the new construction 
works to existing structure shall be checked.

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

With these Irn^ as guides, concrete shall be broken and reinforcing bars cut, such thd 
panels or portions of the slrudure can be lifted out for disposal elsewhere outside of the 
operational work. area.

Rocks removed from existing ^ope prrtection shall be stored for re-use in new construction.

Demolish pavements, curbs, fences, utilities, services, navigation aids and the tikes as 
determined in the fieW for each project and as shown on the drawngs or as directed by the 
Engineer.

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

SAFETY

During the course of survey and dealing, any obstacles which are recognized and seemed to be 
explosive or hazardous to workers shall be removed from the site by the prq>er 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 creating hazard to personnel or equipment

Jtgn* PM EnvWi PnitEi 
1‘M Jtgra. ua



$p*dle*Oon$

ITEM 02 

SCOPE OF WORK

PILING WORKS (PRE-STRESSED CONCRETE PILES)

This section covers the minimum requirements for the febrication. hauling, spotting, driving and 
finishing of all foundation piles to be in wharves/piers/platforms/pile anchor.

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

METHOD STATEMENT

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

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

2. Maximum pmposed lead at any stage of driving between a pile and fts neighbor and the 
liTnrtations of same if hard driving is encountered.

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

MATERIAL REQUIREMENTS

TYPE OF FOUNDATION PILES

Pre-stressed concrete foundation piles to be used shall be in accordance with the design as shown 
on the Drawings and called for in the proposal.

PRE-STFESSED CONCRETE PILES

Pre-stressed concrete piles shall be constructed in accordance w't&i the standard practice employed 
for the particular system specified and as directed by the Engineer subject to the f^lowing clauses.

1. Pre-stressed concrete piles shall be of readymade products of approved fabricator regularly 
engaged in tiie production of pre-stressed concrete piles.

2. If an aKemative system of pre-stressing to that shown in the Drawings is proposed by the 
Contractor, full detals. procedures and explanations shall be submitted in writing to the 
Engineer for his approv^. When approved for the work, the provisions of tiiis Specification 
and such other provisions as he may require shall be fully satisfied.

3. Concrete strength, high tension wtres/strands. reinforcing bars to be used for pre-stressed 
concrete work shall be as spedfied In the Drawings.

4. The Contractor shall submit the casting method indudir>g pre-stressing, application of stress 
and casting schedule and shall c^in the approval of the Ertgrneer before commencement 
of fabrication of the piles.

5. The Contractor shaQ arrange for the Engineer to have free access to the place of 
manufacture of the piles.
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7.

8.

d.

10.
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6. Piles Shall be cast on a horizontal platform in approved steel moulds and details of the 
formwork and methods of concreting shall be as sp^ed. The concreting of each pile sh^l 
be completed on one continuous operation ar>d no interruption shall be permitted.

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

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-stress!r>g system m use.

Application of stress, grouting of pre-siressing cables, protection of pre-stressing cable 
anchorages and other necessary st^ to complete the pre-stressing process shsdl conform 
to the standard practice of the pre-stressing system in use or as directed by the Engineer.

When toe stress has been fransfened to toe pile, the pile shaH exhtb^ no curvature in Ns 
length on any face greater than 3 millimetere deviation ^ong a chord of 1S meters (1 in 500).

Pre-cast pre-stressed units shall be lifted only by Itfbng hotes/hook as indicated In toe 
Drawings, or when not provided can be lifted by slings placed securely at corresponding 
points. Units shall be kept in toe upright position at all times and shock shall be avoided. Any 
unit considered by the Engineer to have become sub-standard in any way shall be rejected 
and replaced by an acceptable unit.

Each pre-stressed member is to be uniquely and permanently marked to show its type, date 
of casting, length of pile and ^y control markings as ordered by the Engineer

Forms shall conform to the geometry of toe pile wrth the provision of chamfer as shown on 
the Drawings.

Not less than five (5) cylindrical specimens shall be made for each casting batch of which ^ 
least two (2) shall be reserved for 28-day test, orte (1) for 7-day. one (1) for 14-day, and one 
(1) test prior to lifting of pre-stressed concrete piles from toe casting bed. Lifting of piles shall 
only be done if toe result of the compressive strength has reached at least 60% of the 
specified compressive strength.

14. Wires/strands specifications shall be In accordance with ASTM A 416.

EXECUTION 

HANDLING OF PILES

All piles shall be carefully lifted at the locaticm of toe lifting points as indicated in the Drawings. Other 
pracBcal and convenient methods may be used subjeqtfo the ^prpyal of the Engineer,

DRIVING OF PILES

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

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

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

11.

12.

13.

Pwt ExpanMn Prqea 
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PILE SPLICING 

Q«>eral Provision

1. The ^ignment of piles shaQ be plumb and the length of upper and lower segment shall be in 
accordance in ttie approved plans.

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

Surface Preparation

Concrete piles to be bortded must be thoroughly deaned, free of dirt paint grease, oil. curirtg compound 
and other contaminants. The concrete surface must be dry. Clean the dowels with steel brush to 
removed rust and other impurities. Blow compressed air to the dowel holes.

Pile Sfidicing Epoxy

Piling splicaig epoxy is a two components, low viscosity, rapid cure, cherrKai resistant epoxy with high 
physical strength.

Preparation and Application of Epoxy Mortar

Mixing and ratio of pile splidng epoxy and dry silica sand, application and currrg of ^xy mortar shal 
refer to product manual.

Compressive Strength

The compressive stmgth of epoxy mortar (RIe Spfidng Epoxy * Dry Silica Sand) shall be at least 1.2 
times the desi^i compressive strength of pile or 6.000psi.

Mechanical Properties of Epoxy

Mechanical ProDerties Soecification (Test Methods)
Ultirrtate Tensile Strenoth ASTM0 638
Ul^mate Flexural Strenoth ASTM D 790

Hardness ASTM D 2240
Compressive Strenoth at 1 hour cure ASTM D 695

Comoresstve Strenoth with Silica Sand ASTM D 695

PILE CHIPPING

Each pile shall be chipped^ to required elevation as indicated in the drawing. The contractor shall 
ensure that no damag^cracked on the main pile will occurred after each chipping. Reinforcement 
from driven piles (dowels and strand) sh^l not be cut and will be irKorporated to the construction of 
deck. Spliong of dowels are allowed in case of pile cutting due to earfy refusal.

BEARING POWER OP PILES

Each pile shall be driven to attain not less than the required minimum bearing power shown in the 
pile schedule, as determined by the Hile/s Formula as follows:

1 2WH
For Diesel Pile Hammer: R »

S + 2.54 

2WH
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For Hydraulic Pile Hammer: R *

where:

3 S + 2.54

R = allowable bearing capacity of pile (tO 

W = weight of ram (tf)

H s fall of ram (cm)

S = set (cm)

INTERRUPTED DRIVING

Wh^ driving is stopped before final penetration Is reached and/or refusal is attained, the record of 
pile penetration shall be taken only after a minimum of 30 cm. (t2 InO total penetration has been 
obtairted on resumption of driving.

ALIGNMENT TOLERANCE

Pdes driven be wHhm the allowable tolerance in ahgnmerrt of 10 cm. (4 in.) In any direction

DAMAGED AND MISDRIVEN PILES 

1.

2.

Piles not be more than 10 cm. (4 in.) out of place at cut-off level. Alt vertical piles shsdl 
not be more than 2% out of t^umb.

Any pile damaged by improper driving or driven out of Hs proper location, or driven out of 
elevation fixed on the plans, shall be corrected corre^ondingly at the Contractor's expense 
by any of the following methods:

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

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

c. Splicing 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 may order additional pile or piles driven at other 
suitable 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 irMtial 
penetration taken from the free fsdl elevation of the pile down to penetration depth of 5.0 m.. the 
penetration under the last 10 blows, and tt>e calculate safe load according to tiie Hitey'S Formula 
as stated In bearing power of piles.

TESTING OF MATERIALS
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The requirements regarding testing of concrete and reinforcement used in reinforced concrete piles 
shall be in accordance wfth 'Reinforced Conoete*.

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

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

STORAQE AND HANDLING OF PILES

When rarsi^ 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 danced in handling 
or driving shall be removed from the site and replaced by the Crxitractor at his expense.

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

Bern
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mm 03 REINFORCED CONCf^TE

SCOPE OF WORK

All wofks falling under this Section shall include reinforced concrete for ^1 kinds and parts of any
reinforced concrete stAJCture.

GENERAL PROVJSfONS

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

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

a. American Concrete Institute (ACI) Standards; 

ACI117 Standard Specifications for Tolerances for Cor^crete Construction 
and Materials

ACM 21R Qu^rty ManagemM System for Concrete Construction

ACI 201.2R Guide to Durable Concrete

ACI 211.1 Standard Practice for Sdecting Proportions for Normal. Heavyweight, 
and Mass C«)crete

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

ACI 301 Speafications for ^ructurai Concrete

ACI 304.2R Placing Concrete by Pumping Methods

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

ACI 305R Hot Weather Concreting

ACI 306.1 Standard Specification for Cold Weather Concreting

ACI308R Gufdeto Curing Concrete

ACI 309R Giade for Consolidation of Concrete

ACI 311.4R Guide for Concrete Inspection

ACI 318M Metric Building Code Requirements for Structural Concrete and 
Commentary

Jagf Pwi Cxptncn Piui>u 
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ACI347 Guide to Formwork for Concrete

ACtSP-15 ReW Reference Manuel: Standad Spedficat'oos for Structural 
Concrete with Selected ACI and A STM References

ACI SP-2 ACI Manual of Concrete Inspection

American Society for Testing axl Materials (ASTM) Publications:

ASTMC150 Standard Specrtication for PortiarKl Cement

ASTM C114 Standard Method for Chemic^ Analysis of Hydrauic Cemerrt

ASTM C 185 Standard Method for Air Content of Hydraulic Cement

ASTM C115 Standard Test Method for Rneness of Portland Cement by the 
TurbkjimMr

ASTM C 204 Standant Test Method for Fineness of Hydraulic Cement by Air- 
PermeabiSty Apparatus

ASTM C151 Standard Test Method for Autodave Expanson of Portland Cement

ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars

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

ASTM C 191 Standsd Test Method of Time Settir^ of Hydraulic Cement by VIcat 
Needle

ASTM C 33 Standard Specification for Corroete Aggregates

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

ASTM C 117 Stands Test Method for Materials Finer than 75 nscron (No. 200) 
Sieve in Mineral Aggregates by Washing

ASTM C 29 Standard Test Method for B^k Density (Unit Weight*) and Voids in 
Aggregate

ASTM C 128 Standard Test Method for Density, Relative Density (Spedfic Gravity), 
and Absorption of Rne Aggregates

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

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

AM eqwom 
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A STM C142 standard Test Method for Clay Lumps and Friable Particles in 
Aogregates

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

ASTM C127 Test Method for Specific Gravity ar>d Absorption cS Coarse Aggregate

ASTM 0 535 ^ndard Test Method for Resistance to Degradation of Large-Size 
Aggregate by Abrasion and Impact in the Los Angeles Machine

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

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

ASTM C 94 Star>dard Specification for Ready-Mixed Concrete

ASTM D 512 Chtofide Ion in Water

ASTM D 516 Sulfate Ion in Water

ASTM A 615 Standard SpecHicatton for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

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

ASTM A 510 Standsd Specification for General Requirements for Wire Rods tftd 
Coarse Round Wire, Carbon Steel

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

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

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

ASTM C 172 Standard Practice for Sampfir)g Freshly Mixed Concrete

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

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

ASTM C 76 Standard Test Method for Flexural Strength of Concrete (Using Simple 
Beam with Third-Point Loading)

ASTM C 42 Standard Test Method for Obtaining and Testing Drilled Cores and 
Sawed Beans of Conoete

M&cMnsnn R«Bct 
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ASTM C 174 standard Test Method for Measi^r^g Thickness of Cooaete Elements 
Using Drilled Concrete Cores

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

ASTM C 494 Standard Spedfication for Chemical Admixtures for Concrete

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

ASTM C 171 Standard Specification for Sheet Materia for Curing Concrete

ASTM C 309 Standard Specification for Liquid Membrane-Forming Cortpounds for 
Curing Concrete

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

ASTM D 5167 Standard Practice for Melting of Hot Applied Jcmt and Crack Sealant 
ar>d Filler for Evaluation

ASTM A 706 Standard Specrficati(xi for Low-Alloy Steel Deformed and Plain 
Bars for Concrete Reinforcement

ASTM A 966 SlarKfard 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 C1107 Standard Specification for Packaged Dry, Hydraulic-Cement Grout 
(Non-shrink)

ASTM C1116 Standard Specification for Fiber-Reinforced Concrete

ASTM C1157 Standard Specification for HydraJlc Cement

ASTM C138 Standard Test Method for Density rUnft WeighT), Yield, and Air 
Content (Gravimetric) of Concrete

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

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

ASTM C 295 P^rographic Examination of Aggregates for Concrete

ASTM C 33 Standard Specification for Concrete Aggregates

ASTM C 42 Standard Test Method for Obtaning and Test Drilled cores end Sawed 
Beans of Concrete

Pwl ExpUMOt)
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ASTMC469 Static Modulus of Etesticrty and Poisson's Ratio of Concrete m 
Compression

ASTM C 595 Standard SpecHfeaCon for Blended Hydraulic Cements

A STM Cl 116 Standard Specification for Fiber-Reinforced Concrete and Shotcrete

ASTM C 1751 Preformed Expansion Joint Fdlefs for Concrete Pavir>g and Structural 
Construction.(Non-extrudir)g and Resilient Bituminous Types).

ASTM D1179 FUjOfide Ion hi Water

ASTM 0 1190 Standard Specification for Concrete Joirrt Sealer. Hot-Appiled 
ElasticType

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

ASTM E 329 Standard Specification for Agendas Engaged in the Testing and/ or 
Inspection erf Materials used in Construction

American Welding Society (AWS)

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

d. PhSipptne Natkxtal Standard (PNS)

PNS 49 Steel Bars for Concrete Reirfiorcement

e. DPWH Standard Specrfications

e. All other standards hereinafter indicated.

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

SUBMITTALS

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

a. Submit Test Reports for the foilowing:

a. 1 Concrete mbdure proportions

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

Jay
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suitable fof the job conditions. Test reports shall be submitted along wrth the 
concrete mixture proportions. Ob^n approval before concrete placement. 
Fulty describe &ie processes and methodology whereby mixture proportiOTS 
were developed and tasted and how proportions waII be adjured duhrtg 
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 accordance with ASTM C 33. 
Where there is potential for alkalnsilica reaction, provide results of tests 
conducted in acoordance with ASTM C 227 or ASTM C 1260. Submit 
results of all tests during progress of the work in tabular and graphical 
form as noted above, describing the cumulative combined aggregate greefing 
ai>d the percent of the combined aggregate retaned on each sieve.

a.3 Admixtures

Subnvt test results in accordance with ASTM C 494 and ASTM C 1017 for 
concrete admixtures, ASTM C 260 for air-entraining agent, and manufacturer's 
literature and test reports for corrosion inhil:^ and anti-washout admixture. 
SubnMed data shall be based upon tests performed wHhin 6 months of 
sutxnittal.

a.4 Cement

Submit test results in accordance with ASTM C 150 Portland cement- Submit 
current mi data.

a. 5 Water

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

b. Submit Certificates fof the foBowing:

b. 1 Curing concrete elements

Submit proposed materials and methods for curing concrete dements. 

b.2 Form removal schedule

Submit proposed materials and methods for curing concrete elements.

b.3 Concrete placement and compaction

Submit technics literature for equipment and methods proposed for use in 
placing concrete. Indude pumping or conveying equipment including type, 
size aid material for pipe, valve characteristics, and the maximum length and 
height concrete will be pumped. No adjustments shall be made to the mixture 
design to fadlrtate pumping.

J»0A» PM ExpMun Pr9M*
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2.

Submit technical Irterature for equipment and methods proposed for vibrating 
and comparting concrete. Submittal shall indude technical Irterature describing 
the equipment induding vibrator dlam^er, tength, frequency, an^ttude, 
centrifugd force, and manufacturer's description of the radius of influence 
under load. Where flat work is to be cast, provide similar Information 
relative to the proposed comparting screed or other method to ensure dense 
placemer^

b.4 Mixture designs

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

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

Each shop drawing and erection drawing shall bear the signature of a Contractor's qudtfied 
&gineer. Details of dl proposed formwork to be prefabricated and formwork to produce 
speaal finishes shall be submitted to the Engineer for approval before any materials are 
ordered. If the Engineer so requinas, samples of proposed formworks shall be constnjrted 
and concrete placed at the Contractor's expense so that the proposed methods and 
finished effect can be demonstrated.

The Contractor sh^l submit shop drawings showing reinforcing bar pladng a>d bar Itrts 
for the Englr^eeris approval. Such shop drawings shad show also supplemental bars k>r 
forming, strengthening frames of bars of sufficient rigidity to withstand forces during placing 
concrete. If necessary, shaped steel may be added to improve rigidity of the frame of bar.

Such shop drawings shall deariy Indicate bar sizes, spacing, location and quantities of 
reinforcement, mesh, chairs, spacers and other details to be as per ACI Manual of 
Standard Practice for Detailing Reinforced Concrote Structures.

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

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

MA7ERUL REQUiREATEffTS 

CEMEffT

Unless otherwise specified in the Drawings, only one <1) brand of cement shall be used for 
any Individual structure. In determining the ^proved mix, only Portland cement shall be used 
as the cementitious material.

1. Portland Cement ASTM C150

Type I (for general use In construction)

JsgiB PMi&9MnnP^gBci 
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ADMIXTURE (IF NECESSARY)

Unless otherwise required by fieW conditjoris. admixture may be used subject to the 
expressed approval of the Engineer. The cost of which shall be Included in the unit 
cost bed of the Contractor for the concrete.

1.
2.
3.

Air Entraining Admixture shaU conform to ASTM C 260,
Admixture other than air entraining agent shall conform to ASTM C 494. 
Adn^xture containing chloride tons, or other ions produdng deletertous effect 
not be used.

AGGREGATES

1. Crushed Coarse Aggregate

Conforming to ASTM C 33 and having nomind 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 linvts Indicated and 
mdividudly stockpiled, it shall be the Contractor’s responsibility to blend the materials to 
meet the gradation requirements for various types of concrete as specified herein.

Nomind sizes for combined gradation shall be as foUows;

ASTM Sieves

Nominal Size of Coarse Aggregates

% by Weight Passing

40mm 25mm 19mm 10mm

50.0mm (2e) 100 - • -

38.0mm (1 1/Z7 95-100 100 - -

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

25.0mm (1") - - 90-100 -

19.0mm (3/4") 35-70 25-90 • 100

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

9.5mm (3/8") 10-30 0-10 0-10 0-20

No. 4 0-5

tat EjbMoa 
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2. Rne Aggregate

A STM C 33 except for gradation which has been revised to meet local conditions unless 
(Mherwlse required by foe Er>gmeer. grading of find aggregate shall be as follows:

ASTM Sieves % by Weight Passing

9.5rrwn (3/8*) 100

No.4 90-100

No. 8 80-100

No. 16 50-90

No. 30 25-60

No. 50 5-30

No. 100 0-10

a.

b.

WATER

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

Due care shall be taken to prevent segregation.

The mixing water shaA\ be dear and apparentty dean. If rt contains quantities or substances that 
discolor it or make it smell or taste unusual or objectionable, or cause suspicion, it shall not be used 
unless service records of concrete made with it (or other Information) indicated that it is not injurious 
to the quality, shall be subject to the acceptance criteria as shown in Table 6.3 and Table 6.4 or as 
designated by the purchaser.

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

Table 64 Acceptance Criteria for Questionable Water Supplies

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

90

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

Time of Setting (Giilmore Test)
Initial
Final Set

No marked change
No marked change

Appearance Clear

Color Colorless

Pan Cji|>«iiiih PupU 
ii^M. .k^. BMI



17
Technical Spvcafcstons 

(AMnfgnsd GonetMi)

Odor Odorless

Total Solids 500 parts/milMon max.

PH value 4.5 to 8.S

Table 6.4 Cheniical Umitaticm for Wash Water

Chemical Requifements, Minimum
Concentration

Chloride as Cl4'11 expressed as a mass percent 
of cement when added to the Cl4'1’ in the other 
components of the concrete mixtures shall not 
exceed the following lev^;

1. Prestressed Conors 0.06 percent
2. Converrtionally reinforced concrete in a moist 0.10 percent

emrironment and exposed to chloride
3. Conventionally reinforced concrete In a moist 0.15 percerrt

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

the concrete will stay dry

Sulfate as SO4. ppm* 3,000
Alkalies as (N^O + 0.658 K2O). ppm 600
Total Solids, oom 50.000

Limits

Wash water reused as mbdng water in concrete may exceed the Bsted concentrations of 
sulfate if it can be shewn ^at the concentration calculated in the total mixing water, including 
mixing water on the aggregate ar>d other sources, does not exceed that stated limits.

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

Water known to be of potable qu^lty may be used without test.

CURING MATERIALS 

1. Impervious Sheet Materials

A STM C 171 type, ^rtional, except that polyethylene film, If used, sh^ be white opaque. 

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

Membrane Fomiing Curing Compound

ASTM C 309: submit evidms that product conforms to specifications.

2.

3.

Pm ExMraKM 
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JOINTING MATERIALS

1. Sealant

Sealant shall be multi-component, polyurethane base compound, gray in color, self- 
levetingfdfhohzont^ joints. 2 part potythr^ndyne. terpolymer compound, gray In cotor; 
non-sag for vertical joints.

Sealant shall be compatible with materials in contact and to perform satisfactorily under 
san water and traffic condltior^s, and be capable of making joint watertight and allow 
movemft^ 25% erf the width of joint In any direction.

Sealant shall be guaranteed against leakage, cracking, crumbling, melting, ^rinkage, 
running, loss of adhesion fora period of five years from the date of acceptance of work.

2. Joint backing shall be expanded extmded polyethylene, low density, 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 Installed fri 
accordttKe with manutocturer's instructions.

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

EPOXy BONDING COMPOUND

ASTM C 861. Provide Type I for bonding hardened concrete to hardened concrete: Type II for 
borxjing 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 concxele. Provide Class B if 
placement temperature Is between 4 and 16°C; or Class C if placement temperature is afacMe 
16*C.

REINFORCEMENT

Steel reinforcement, erfher than Steel for Pre-stressing, used In Reinforced Concrete, shall conform 
to ASTM and PNS as follcws:

ASTM Designation A615 - Deformed Billet Steel Bars for Concrete Reinforc^nent 
Minimum yield strength of 276 MPa (40,000 psi).

PNS 49 - Steel Bars for Concrete Reinforcemftit

TIE WIRE

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

SAMPLES AND TESTING 

1. Cement

Sampled either at the mill or at the site of work and tested by an ind^iendent commercial or

.k|0na PMEmraiDti 
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govgmment testing laboratory duly accredited by the Bureau of Research and Standards 
(BRS) of the DPWH, Department of Sdeoce and Technology (DOST) or the Department 
of Trade and Industry (DTI) at no additional cost to PPA. Germed copies of laboratory test 
reports shalf be furnished for each of cement and shall irtclude all test data, results, and 
certificates that the sampling and testing procedures are in conformance with the 
Specifications. No cement shall be used until notice has been given by the Engineer that the 
test results are satisfactory. Cement that has been stored, other than in bins at the mills, 
for more than 3 months after delivery to the Site shall be re-tested before use. Cement 
deli^red at the Site and later found after test to be unsuitable shall not be incorporated into 
the permanent works.

Aggregates; Tested as prescribed In ASTM C 33

At least 28 days prior to commencing the work, the Contractor shall inform the Engineer of 
the prc^osed source of aggregates and provide access for sampling.

Gradation tests will be made on each sarr^le without delay. All other aggregates tests 
required by these Specifications shaB be made on the initial source samples, and shell be 
repeated whenever there Is a change of source. The tests shall Include an analysis of each 
grade of material and an an^ysis of the combined material representing the aggregate 
partoflherrxx.

3. Reinforcement

Certified co^es of mill certificates shall accompany deliveries of steel bar reirtforcement. If 
requested by the Engineer additional testing of the materials shall be made at the 
Contractor's expense.

Concrete Tests

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

Test of hlardened Concrete In or Removed from the Structure

When the results of the strength teste of the concrete specimens Indicates the concrete as 
placed does not meet the Specification requirements or where there are other evidences 
that the quality of concrete is below the specification requirement in the opinion of tiie 
Engineer, tests on cones 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 the Contractor elects, he may submit a proposal for approval before 
the load test Is made. If the proposal Is approved, the load test shall be made by the 
Contractor and the test results evaluated by the Engineer in conformance with Chapter 20 
of ACI 318. The cost of the load tests shall be borne by the Contractor. If any concrete shows 
evidence of failure during the load test, or tells the test as evaluated, the deficmcy be

Jagnt M
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eorreded in a manner approved by tt>e Engineer tA no additional cost to the 
Authonty.

6. CherrKat Admixtures/Addrtives

The admixtures/additives if approved shall conformed to ASTM C 494 and A STM C 1017. 
The testing be conducted wftii cemM and prbp(»^ for Ihe Project. The
adrrxxtures/addrirves shall be tested and those that have been in storage at the Project Site 
for longer tiian six (6) months shall not be used until prov^ by retest to be satisfactory.

Samples of arty adrrtixtu res/additives proposed by the Contractor shall be submitted for 
testing at least 56 days in advance of use. which shall r^uire approval of the Engineer. 
Testing of admlxtures/additives proposed by the Contractor irtduding test mixing and cylinder 
test shall be at the Contractor's expertse.

7. Jointing Materials and Curing Compound Samples

At least 28 days prior to commencing the work, the Contractor shall submit to the 
Ertgirteer tor his approval samples of the fbllowng materials proposed for use tog^her with 
manufacturer's certificate.

a. 10 kg of joint sealant
b. 1m length of joint filler
c. 5 li. of curing compouixl
d. 1m lef)Qth of joint backing

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

EXECtnroN

DELIVERY, STORAC^ AND H/U^DLING OF MATERIALS

Cement

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded Items, and 
chamfer strips are In place and ready tor concrete placement. ACI 301 and ASTM A 934 
tor job site storage of materials. Protect materials from contarranants such as grease, ol. 
and dirt Ensure materials be accurately identified after bundles are broken and tags 
removed.

Immediately upon receipt at the Site, the cement shall be stored separately in a dry 
weathertight. property ventilated structures with adequate provisions for prevention of 
absorption of rr>oisture. Storage accommodations for concrete materials shall be subject to 
appr^al and sh^l afford easy access for irtspection and identification of each shipment in 
accordtf>ce wHh test reports.

Cement shall be delivered to the Site In bulk or In sound and property sealed bags and while 
being loaded or unloaded and during transit to the concrete mixers whether conveyed in 
vehicles or in mechanical means, cement shati be protected from whetoer by effe^ve 
coverings. Effident screens shall be supptied and erected during heavy winds.

If the cement Is delivered In bulk, the Contractor shall provide, at his own cost, approved

japM £)9imto(i PnfM 
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of adequate otze arid numbers to store suffident eement to ensure contiriuity ef work 
and the cement shalt be piaced in these silos immediately after it has been deliver^ to the 
Site. Approved precautions shall be taken into consideration during unloading to ensure 
that the resulting dust does rtok constitute a nuisance.

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

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

Aggregate

AH fine and coarse aggregate for concrete shall be stored on dose fttting, steel or concrete 
stages design wHh drainage slopes or in bins of substantial construction in such a manner 
as to prevent segregation of sizes and to avoid the indusion of dirt and other foreign 
rhalehais ?h Jho concr^. AH ^ch bm ^)MI be empAed arid defied at Irilefvals of every 
six (6) months or as required by the Engineer. Each size of aggregate shall be stored 
separately unless otherwise approved by the Engineer.

Stockpiles of coarse aggregate shall be built in horizont^ layers not exceedng 1.2 m In 
depth to minimize segregation.

FORMWORK

1. Forms

Designed, constructed, and maintained so as to Irrsure 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 ar>d 
positions. Form surfaces that will be in contact with concrete sh^l be thoroughly cleaned 
before each use.

Design

Studs and wales shaQ be spaced to prevent deflection of form material. Forms and joints shall 
be suffidently tight to prevent leai^e of grout and cement paste during placing of 
concrete. Juncture of formwork panels shall occur at vertical control joints, and construction 
joints. Forms placed on successive unfts for continuous surfaces shall be fitted In accurate 
^ignment to assure smooth completed surfaces free from irreguteritjes and signs of 
disGorrtinuity. Temporary opening shall be arranged to wall and where othenmse required 
to fadlltate cleaning and inspection. Forms shall be readily removable without irr^act. 
shock, or damage to the concrete.
Form Ties

Factory fabricated, adjustaUe to permit tightening of the forms, removable or snap-off 
metal of design that will not allow form deflectksn and wil not spall concrete upon remove.

Ji^ii  ̂Enw**on ncpct 
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Bolts and rods that are to be completely w^hdrawn shall be coated with a non-staining 
bond breaker. Ties shall be of the type which provide watertight concrete.

4. Chantfering

External comers that will be exposed shaft be chamfered, beveled, or rounded by moul^ngs 
placed in the forms or as indicated rn the drawings.

5. Coatings

Forms for exposed surfaces ^11 be coated with form oil or form-release agent before 
reinforcement is placed. The coating shall be a commercial formulation of satisfactory and 
proven performance that will not bond with, stain, or adversely affect concrete surfaces, and 
shall not impair subsequent treatment of concrete surfaces depending upon bond or adhesion 
nor impede the wetting of surfaces to be cured with water or wring compounds. The coating 
shall be used as recommended in the manufacturer's printed or written Instructions. 
Forms for unexposed surfaces may be wet with water in lieu of coating immediately before 
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel 
and construction joints shall be removed before placing concrete.

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

Minimum stripping and striking time sh^l be as follows unless otherwise approved by the 
Bigineer.

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

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

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

7. Control Test

If the Contractor proposes to remove forms earlier than the period stated above, he shall be 
required to submit the results of control tests showing evidence that concrete has attained 
suffictent strength to permit removal of suppofling forms. Cylinders required for control tests 
shall be provided in addition to those otherwise required by this Spedftcation. 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 r^foe structure which they represent, and shall not be removed from 
the structure for transmittal to foe laboratory prior to expiration of three fourths of the 
proposed period before removal of forms. Cyftnders will be tested by and at foe expense of 
the Contractor. Supporting forms or shoring shall not be removed until control test 
specimens have attained strength of at least 160 kg/sq cm. The newly unsupported portions 
of the structure shall not be subjected to heavy construction or material loadirtg.

Mjii rriiTrirtrn'nnr^iirt
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REINFORCEMENT

1. Reinfofcement

Fabricated to shapes and dimensions shown and shaft be placed where indicated. 
Reinforcement shall be free of loose or flaky rust and mill scale, or coating, and any other 
substance that would reduce or destroy the bond. RetrTfordng steel reduced in section shaft 
not be used. After any substantial delay In die work, previously placed reinforcing sta^ iof 
future bonding shall be Inspect and cleaned. Reinforcing steel shall not be bent or 
straightened in a manner Injurious to the steel or concrete. Bars with kinks or bends not 
shown In the drawings shall not be placed. The use of heat to bend or straighten reinforcing 
steel shall not be permitted. Bars shall be moved as necessary to avoid Interference wHh 
other reinforcing steel, conduits, or embedded Items. If bars are moved more than one bar 
diameter, the resulting arrangement of bars Including additional bars necessary to meet 
structural requirements shall be approved b^ore concrete is placed. In stabs, beams and 
girders, reinforcing steel shall not be spliced at points of maximum stress unl^ otherwise 
Indicated. Unless otherwise shown in the drawings, laps or splices shall be 40 times the 
ranfordng bardiam^r.

The nominal dimensions and unit weights of bars shaft be In accordance with the fbllcwtng 
table:

Nominal Diameter Nominal Perwneter Nominal Sectional Unit Weight
(mm) (mm) Area 

tea. mm)
(kgfrn)

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 78.5 460.90 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; aft wel^ng shown shall be 
pertenned In accordance with AWS D 12.1.

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

5. Supports shall be provided In conformance with ACI 315 and ACI 318, unless otherwise 
mdicated or specified.

J0gi« tat Envppn PpqgBct 
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Concrete Pri^ecbon for Retnfofcernertt

a. The minimum concrete cover of reinforcement shaH be as shown bekw unless 
otherwise Indicated in the drawings.

Tolerance for Concrete Cover of Reinforcing Steel other than Tendons.

Minknum Cover

7.5cm or more (marine structures and concrete cast against and Dermanentiv 
exposed to earth) 7

DESIGN STRENGTH OF CONCRETE

Corjo^e for s^ctur^ parts or members such as beams, slabs, curtain wall, pile caps and 
terwer/moonng Mocks shaH develop a minimum 28-day compressive cylinder strength of 24 MPa

drawings. While for pre^ssed concrete piles a compressive

TRIAL BATCH FOR CONCRETE

Thirty (30) ^lender days before the start of coocreUng works, the Contractor shall submit design 
niDc^and the corresponding test result made on sample thereof. Sampfing and testing shall be In 
acc0fdance with toe ASTM Standard pfocedures- for sempitng and tosting for toe particufaf deston 
stiength(s) required.

The pertcUara erf the mix such as the tiump and the proportionate weights of cement, saturated 
dry aggregates and water used shall be stated.

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

St^fd laboratory stren^ tests for the 7,14 and 28 days periods shall be taken to concrete 
samples in addition to routjne field teste, at cost to the Contractor. Oniy design mixes represented \3v 
test proving the required strength for 7.14 and 28 days tests shall be allowed.

The cost of sarr^Jling, handling and transporting samples from jobsite to the teboratory and the cost of 
subsequent tests made untS the desired mix is attained shall be for the account of the Contractor.

Skimp Test sha« be made in conformance with ASTM C143, and unleae otheiwise specHied by the 
Engineer, slump shall be wfthrn the fbflowlng limits:

Structural Element
Slump forV8>rat9d Concrete

Minimum Maxrnum
Pavement Concrete 25mm 50mm
Pre-cast Concrete 50mm 70mm
Lean Concrete 100mm 200mm
Sacked Concrete 25mm 50mm

J«gn* RM tetMiM 
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All other Concrete 50mm 90mm

Sampling : Provide suitable faclltties and labor for obtainir>g representative samples
concrete for the Contractors quality control and the Engineer's qu^lty assurance 
testing. All necessary platforms, tools and equipment for ob^ntng samples shall be 
hjmished by the Contractor.

MIXING CONCRETE

1. GENERAL

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

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

c. equipnwt having component made of aluminum or magnesium ellpys. whic^\ 
would be in contact with plastic concrete during mixing, bansporting or pumping of 
Portland cement concrete, shall not be used.

f.

g.

Concrete mixers shall be equipped wrth adequate water storage ar>d a device for 
accurately measuring and automatically controlling the amount of water used.

Materials shall be measured by w^hing. The apparatus provided for weighing the 
aggregates and cement sh^l be suitably designed and constructed for this purpose. 
The accuracy of all w^hlng devices except tf^at for water shall be such th^ 
successive quantities can be measured to within one percent of the desired 
amounts. The water measuring device sh^l be accurate to plus or minus 0.5 percent 
All measuring devices shall be subject to tiie approval of the Engirteer. Scales and 
measuring devices shall be tested at the expense of the Contractor as frequently as 
the Englr)eer may dem necessary to insure their accuracy.

Weighing equipment shall be Insulated against vibration or movement of other 
operating equipment in the plant When the entire plant is running, the scale 
reading at cut-off shall not vary from the weight designated by tiie Engineer by 
more than one percent for cement. percent for any siza of aggregate, or one 
percerrt for the total aggregate in any batch.

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

MIXING CONCRETE AT SITE

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

The pcfc'Up and throw-over blades of mixers shall be restored or replaced when any

MglW.I
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part or section is worn 20 mm or more bekw the ongir\^ height <rftf>amanufeqhjrer,s 
design. Mixers and agitators which have an accumulation of hard concrete or mortar 
shaB not be used.

b. When btrik 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 and dstinct from the 
aggregate hopperor hoppers.

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

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

d. The batch shaH be so charged into the mixer that some w^r enter in advance of 
cement and aggregates. Ail water shall be in the drum by the end of the first gutter 
of the specified rnxing time.

6. Cement shall be batched and charged into the mixer by such means that it vnlf 
not result rn loss of cement doe to the effect of wind, or In accumulation of cement 
on surfaces of conveyors or hoppers, or in other cortditions 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 suffkaent amount of mixing water, cement and 
aggregates.

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

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

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

j. The first batch of concrete materials placed in the mixer shall contain a sufficient 
excc^ of cement, sand, and water to coat the inside of the drum without reducing the 
required mortar content of the mix. When mixirtg Is to cease for a period of one hour or 
more, the mixer shall be tbocDugWy cleaned.

k. In case of nibble concrete, proper mixture and placing of conaete and stones/rocks 
shai be in accordance to the approved plan. Methodology of work shall be approved by 
the Engineer.

Jagn* Pm Enwiam ^RfM 
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3. MIXING CONCRETE IN TRUCKS

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

b. The maximum size of batch in truck mixers shall not exceed the minimum rated 
capaaty of the mixer as stated by the manufacture and stamped in metal on the 
mixer. Truck mixing shall, unless otherwise directed, be continued for not less than 
100 revolutions after all ingredients, including water, are in the drum. The mbring 
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 either to the 
water or aggregate, but when cemerrl i$ barged into a mixer drum containing 
water or surface-wet aggregate and when the temperature is above 32 °C. this 
limit shall be reduced to 15 minutes. The limitation in time between the introduction of 
the cement to the aggregate and the beginnirtg of the mixing may be waived when, 
in the judgment of the Engineer, the aggregate rs suffidentty free from moisture, so 
that there will be no harmful effects on the cement

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

JOINTS

1. No reinforcement, comer protection angles or other fixed metal Items shall be run 
continuously through joints containing expansion-joint fiMer, through crack-control joints in slabs 
00 grade and vertical surfaces.

2. Preformed Eigtansion Joint Filler

a. Joints with Jdnt Sealant

At e}q>ansion joints in concrete slabs to be exposed, and at other joints indicated to 
receive joint sealant, preformed expansiorvjoint filler strips shall be installed at the 
proper level below the elevation with a lightly tapered, dressed-and-oiled wood ship 
temporarily secured to the top therecrf to form a groove. When surface dry, the 
groove shall be cleaned of foreign matter, loose partides, and concrete protrusiORS, 
then filled flush ^pronmately wfth Joint s^ant so as to be slightly concave after 
dryfng,

b. Finish of concrete at jdnts

Edges of exposed concrete slabs along expansion joints shall be neatiy finished 
with a slightly rounded ed^ng tool.

c. Construction Joints
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Unless otherwise specified herein, sdl construction joints shall be subject to 
approval of the Englr>eer. Concrete shall be placed continuously so that ^e unit 
will be monolithic in construction. Fresh concrete tnay be placed against adjoining 
units, provided the set concrete is sufhdentty hard not to be injured thereby. Joints 
not indicated shall be made and located in a manr>er not to impair strength and 
appearance of the structure. Placement of concrete shall be at such rate that the 
surface of concrete not carried to joint levels will not have attained initial set before 
additional concrete is placed thereon. Lifts shall terminate at such levels as are 
indicated or as to conform to structural requirements as directed. If horizontal 
construction joints are required, a strip of 25mm square-edged lumber, beveled to 
facilitate removal shall be tacked to the inside of the forms at the construction Joint. 
Concrete shall be placed to a point 2Smm above the underside of the strip. The 
strip shall be removed one hour after the concrete has been placed. Any Irregularities 
In the joint line shall be leveled off with a wood float, and ail laltance removed. 
Pnor to placing additional concrete, horizontal construction joints shati be 
prepared.

Construction Joint which Is n<^ indicated in the Drawings shall be located as to least 
affect the strength of the structure. Such locations will be pointed out by the Engineer.

PREPARATION FOR PLACING

Hardened concrete, debris and foreign materials shall be removed from the Interior of forms and 
from Inner surfeces of mixing and conveying equipment Reinforcement shall be secured In 
position, and shall be inspected, and approved before placing concrete. Runways shall be 
provided for wheeled concrete-handling equipment Such equipment shall not be wheeled over 
reinforcement nor shall runways be support^ on reinforcement

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

PLACING CONCRETE

Handling Concrete

Concrete shall be handled from mixers and transported to place for final deposit In a 
continuous manner, as rapidly as practicable, and without segregation or loss of Ingredients 
until the ^)proved unit of work is completed. Placing wlH not be permitted when the sun, heat 
wind or limitations of facilities 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 coating sh^l be 
deaned in advance of pladng subsequent lifts. Concrete shall not be allowed to drop freely 
more than 1.6m In unexposed work nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shall be employed.

Time Interval between Mixing and Pladng

Concrete mixed In stationary mixers aftd transported by non-agitating equipment shall be 
placed in the forms within 30 minutes from the time Ingredients are charged into the 
mixing drum. Concrete fransported In truck mixers or truck agitators sheH be deHvered to the 
dte of work, discharged in the forms within 45 minutes from the time ingrecfients are 
discharged into the mbdng drum. Concrete shall be placed in the forms within 15 minutes

Pn(6«l
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after discharged from the mixer at the jobfiitQ.

Hot Weather Requiremerrts

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

a. Control Procedures

Provide watercooler fadIHies and procedures to control or reduce the temperature of 
cement, aggregates and mixing handling equipment to such temperature that, at all 
times during nkxing, transporting, handling and placing, the temperature of the 
concrete shall not be greater than 36 4C.

b. Cold Joints and Shrinkage

Where cold joints tend to form or where surfaces set and dry too ra^ly or plastic 
shrinkage crad^ tend to appear, concrete shall be moist by fog sprays, or other 
approved means, applied shortly after placement. ar>d before finishing.

c. Supplementary Precautions

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

Conveying Concrete by Chute. Conveyor or Pump

Concrete may be conveyed by chute, conveyor, or pump rf apfHoved in vniting. In 
requesting approval, the Contractor shall submit his entire plan of operatic from the 
time of discharge of concrete from the mixer to find placement In the forms, and the steps 
to be taken to prevent tee formation of cold joints in case the transporting d concrete by 
chute, conveyor or pump is disrupted. Conveyors and pumps shall be capable of 
expeditiously placing concrete at tee rale most advantageous to good workmanship. 
Approval will r>ot be given for chutes or conveyors requiring changes In the concrete 
riteterials or design mix for efficient operation.

a. Chutes and Conveyors

Chutes shall be of steel or steel lined wood, rounded In cross section rigid In 
construction, and protected from overflow. Conveyors shall be desigrted aruf 
operated and chute sections shall be set. to assure a uniform flow of cor>crete from 
mixer to final place of deposit without segregation of Ingredients, loss of mortar, or 
change In slump. The discharged portion of each chute or conveyor shall be 
provided with a device to prevent segregation. The chute and conveyor shall be 
thoroughly deaned before and after each run. Waste material and flusNng water shaft 
be cfischarged outside the forms.

b. Pumps shall be operated and maintained so that a continuous stream of concrete 
is delivered Into the forms without m pockets, segregation or changes In slump. 
When pumping is completed, concrete remaining in the pipeline shall be ejected

^ ExpsNMn Picpa 
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and wasted wHhout contamination erf concrete already placed After eadi operation, 
equipment shall be thoroughly cleaned and the flushing water shal be splashed 
outside the forms.

5. Wai arKj Abutments

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

6. Concrete Ptadng on Wharf

When placing concrete on wharf decks, the Contractor sh^l:

Ensure ftiat rate of placing is sufficient to complete proposed placing, finishing and 
curing operations wrthin the scheduled time; that experier>ced finishing machine 
operators and concrete finishers are provided to finish the deck; that curir^ 
eqwpment end finishing tools and equipment are at the site of work and in 
aMsfadory cor^^tion for use.
Immediate prior to placing, the Contractor shall place scaffolding arKl wedges and 
make necessary adjustments. Care shall be taken to ensure that settlement ar>d 
deflection due to added weight of concrete will be minimal. The Contractor shall 
provide suitable means to readily permit measurement of settlement deflection as it 
occurs.

Should any event occur vA\\th. in opinio 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 
En^neer. If satisfactory measures are not provided prior to rniti^ sat of concrete in 
affected areas, ft>e Contractor shall ifiscontinue pladr^ concrete and instil a bulkhead 
at a location determined by the Engineer. Concrete in place beyond bulkheads shall 
be removed. The Contractor shall limit the size of casting to that which can be 
finished before be^nning of initial set.

COMPACTION

1. Immediately after placing, each layer of concrete shall be corrpleted by Irttemal concrete 
vibratixs supptemerrted by hand-spading, roddlng, and tamping. Tapping or other external 
vibretion of forms will not be permitted unless specific^ approved by the Engineer. 
Vibrators not be used to transport concrete inside the forms. Irttemal vibrators 
sutxnerged in concrete shall maintain a speed of not less than 7,000 impulses per minute. 
The vibrating equipment shaft at aH times be adequate in number of units and power to 
properly consolidate concrete.

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

EPOXY BONDING COMPOUND

Before depositing new concrete on or against concrete that has set the surfaces of the set 
concrete ^>all be thoroughly cleaned so as to expose the coarse aggregate and be free of laitance, 
coatings, foreign matter and loose particles. Forms sh^l be re-tightened. The deaned surfaces shall
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be mastered, but shall be without free water when concrete is placed ASTM C 681. Provide Type I 
for bonding hardened concrete to hardened concrete; Type It for bonding freshly mixed concrete to 
hardened concrete; and Type III as a binder in epoxy mortar or concrete, or for use in borKjing skid' 
resistant materials to hardened concrete. Provide Class B if placement temperature is between 
4 to 16 eC; or Class C if placement temperature is above 16°C.

FiNISHES OF CONCRETE

V\Athin 12 hours after the forms are removed, surface defects shall be remedied as specified 
herein. The Temperature of the concrete, ambient air ar>d mortar during remedial work including 
curing shall be above 10 °C. Fine and loose material shall be removed. Honeycomb, aggregate 
pockets, voids over 13mm in diameter, and holes left by the rods or bolts shall be cut out to sdid 
concrM. reamed, thoroughly wetted, brusivcoated with neat cement grout end filled with mortar. 
Mortar shall be a stiff mix one part Portland cement to not more thar> 2 parts fine aggregate 
passing the No. 16 mesh sieve, with a minimum amount of water. The color of the mortar shall match 
the adjoining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely 
through walls ^all be completely filled from the inside face by forcing mortar through the outside 
tece. Holes which do not pass entirely through wall shall be packed full. Patchwork shall be 
finished flush and in the same plane as adjacent surfaces. Exposed patchwork shall be finished 
to match adjoining surfaces in texture and rxJlor. Patchwork shall be damp-cured for 72 hours. 
Dusting of finish surfaces wrth dry material or adding water to concrete surfaces will nc4 be permitted.

CONCRETE FINISHING DETAILS

1. Concrete Paving

After concrete is placed and consolidated, slabs sh^ be screeded or struck off. No furtiier 
finish is required.

2. Smooth Finish

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

3. Broom Finish

Required for paving; the concrete shall be screeded and floated to required finish level 
with no coarse aggregate visible. After the surface moisture has disappeared and lartance 
has been removed, surface sh^l be ftoat-finished to an even, smooth finish. The floated 
surfaces shall be broomed with a fiber bristle bru^ in a direction transverse to the direr^on 
of the main traffic.

POT « Ji0«. SpM
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ITEM 04 MOOraNG AND PENDERJN6 SYSTEM

SCOPE OF WORK

1. The work includes furnishing of ali labor, materials and equiprrtenf to complete the 
instaiiation of mooring bollards and fenders in piers/wharves.

2. The work shall irvdude the supply, transport, handling, storage and installation erf fenders 
systems in die newly constructed piers.

3. The Contractor shaii furnish and install the necessary fittings as shown on the dravnngs 
and/or specified.

Supplementary parts necessary to complete and Install each rtem of works shall be Included 
whether or not shown or specified. The Contractor shall furnish to relevant trades aH anchors, 
festenings, inserts, fittings, fixtures or die like to be installed on or required for securing the works.

The Contractor shall submit shop drawings of ^1 fitting works prior to placing orders and 
commencement of any ^brication.

MATERIAL REQUIREMENTS

MOORING SYSTEM

Designated load capacity of mooring bollards sh^l be as shown in the drawings, and 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 dimen^ons, weights, capacities and designs as shown in die 
drawings and shall be tebricated by approved manufacturer wfth cast steel conforming to the 
requirements indicated in the plan/drawings, or approved equivalent.

The &ze of the bolts, nuts and washers shall be in accordance with the specifications provided in 
the plans/drawings. The anchor plate shall be connected to the holding down bolt as shown in the 
ptm/drawings. All bolts, nuts, washers etc., that are exposed shall be hot-dip galvani2ed.

Samples of the botts, nuts, washers arxi anchor plates shall be submitted to the Engineer for 
approval before being used in the Works.

The upper part of bollards and base plates which are not embedded in concrete sh^l be panted. 
The surface of bollards shall be cleaned thoroughly by wire brush or other means prior to painting to 
rerrwve rust or any other contamination which may interfere with bond of paint to met^.

The exposed surface shall be coated with rust proof paint and finishing paint, which ^all be coaWar 
epoxy of 120m micron thickness in accordance with JIS K5623 or the approved standard.

Base Steel:

Cherr^l composition and mechanical properties of base metal to be used forfebrication of 
mooring bollard artd Its accessories shall comply with A STM A36 and other required standard stated 
therein.

Pwl&gtiiiiflti Pr^a
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Concrete Foundation:

Concrete foundation for mooring bollards shall conform to the requirements of the Section 
concerning ‘Reinforced Concrete*.

Visual Inspection:

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

Mifl Test Certificates:

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

Test Inspection;

Inspection of ail materials and methods of febrication shall be carried out by the Contractor. 
However, the Engineer reserves the right to Inspect all facilities at arty time during the 
manufacture to ensure that ttie materials and worknwtship are in accordance with 
Specifications and the best of workmanship.

^ acM
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FENE£R SYSTEM

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

PHYSICAL PROPERTIES OF MATERIALS

The rubber for the fenders shall be of high quality natural rubber, synthetic rubber or mixed rubber 
blerKled with carbon black used In the rubber Industry and sh^l have sufficient resilience and antn 
ageing, weathering, abrasion, w^rand oil resistant properties. The rubber dock fenders shall be 
free from bubbles, cracks and other harmful defects.

The physic^ properties of the rubber compound used for the fenders shall comply with the 
fi^lowing requirements:

Physical Properties and Test Method
Test Hern Properties Test Method

Ph
ys

ic
al

 T
es

t

Ims
Va

Tensile Strength 160kg/sq.m minimum
Test piece: 

Dumbelf No. 3

ASTMD412

Efor^ation 350% minimum ASTM
D1456

Hardness 76Hs maximum
Spring Type 

hardness test 
(Type A)

ASTM
D2240

A
fte

r A
gi

ng

Tensile Strength
Not less than 80% of 

original value Aging by air 
heating: TOirc

X 96 hours.

ASTM 0412

Elongation ASTM
D1456

Hardness Not more than original 
value+S4

ASTM
D2240

Compression Test 30% maximum Heat treatment:
70±1*C X 22

hours.
ASTMD395

NM: Equivalent Standards are acceptable.

FITTINGS AND ANCHORAGE

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

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 energy absorption and reaction force at a certain deflection 
as indicated in the plan.

The Contractor shaft 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 Authority.

tton 6«afBi3A PKW 
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All units shall be tested for performance. The fender shall be compressed repeatedly three 
(3) times to the maximum deflection at the speed from 2 to 8 cm. per rrsnute. The load and 
deflection values sh^l be recorded with the precision of O.ltf and 0.5mm respectively. The 
results shall be plotted in the form of load-deflection-energy absorption curves. The average 
data obtained in the second ar>d third test loading shall be considered as performance 
values.

Inspection

Ail fenders of each type shall be inspected for compliance to spedfled dimensions and ail 
fenders shall be inspected for any sign of flaw or defect inimical to its use.

Alt anchor bolts and fittings shall be inspected. The material used for the fabrication of bolts 
and fittings shall be covered by the manufacturer's certified min certiflcate and shall be 
verified by the Authority.

Acceptance Tolerance

The acceptance tolerance ^all be based on the following:

1. Fender Dimension 

Length -2% to +4% 

-2% to +4% 

-2% to +A% 

•2% to +8%

Width 

Height 

Thickness

2. Anchor Bolt Holes in Fender

Diameter of the Hole +2.0mm

Pitch of the Hole +4.0mm

3. Acceptance tolerance for all fenders supplied shall be as foirows:

E = Energy absorption. E & Specified E but not more than 10%

R £ Specified R but not mors than 10%R = Reaction force.

PM 6vnlg(i PfWet 
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Marigng

Afl fender units shall be dearly numbered and marked. Each fender shall have the following 
markings.

1. Fender type and manufacturer’s name or trade mark

2. Production seri^ number

3. Date of manufacture or its abbre^ation

4. Main dimensions

5. Project Identitfoation as follows:

Name of Port/Project : 

Year supplied

Packaging

The fenders shall be packaged on wooden crate or wrapped individually with Polypropylene 
sheets except when shipped containerized. The bolts arvj frttings should be plac^ in crates 
and suitably treated for protection when transported by sea and stored in port areas.

EXECUTION

MOORING / FENDERING SYSTEM

All units shall be Installed at the locations shown on the drawings and as directed by the Engineer.

—nPujin
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ITEM 05 PILING WORKS (PSCSP)

SCOPE OF WORK

This section covers Ihe minimum requirements for tiie fabrication, hauling, spotting, dfmng and 
finishing of the containment structure.

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

MATERIAL REQUIREMENTS

PRE-STRESSED CONCRETE SHEET PILES

Pre-stressed concrete sheet piles shall be constnicted in accordance wrth the standard practice 
employed for the particular system specified and as directed by the Engineer subject to the 
foiling clauses.

1. Pre-stressed concrete sheet piles shall be of readymade products of approved fabricator 
regularfy engaged In the production of pre-stressed concrete piles.

2. If an attemative system of pre-stressing to that shown In the Drawings is proposed by the 
Contractor, full details, procedures and explanations shall be submitted in writing to the 
Engirteer ior 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 Drawings.

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

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

6. Casting of pre-stressed concrete piles shall be In a manner that there shall be no leakage of 
concrete or grout into the space to be occupied by the steel. The ducts sh^ be of the 
correct cross-section, the ends being formed out as shewn on the Drawings or as required 
by the pre-stressing system in use. Adequate means, subject to the Engineer’s approval, 
shall be employed to ensure that their tocation is maintained exactly throughout the 
concreting operations. Passage shall be provided in the locations Indicated on the Drawings 
lor the injection and escape of grout and the release of air.

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

The pile butt must be formed truly square to the ans of the pile. Provision for standard 
spHcing shall be provided unless otherwise ordered by the Engineer.

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

taitf Jtgxft, BaM
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8. Application of stress, grouting of pre-stressing cables, protection of pre-stressing cable 
an^orages and other necessary steps to complete the pre-stressing process shall conform 
to the standard practice of the pre-stressing sy^m in use or as directed by the Engineer.

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

10. Pre-cast pre-stressed units shall be lifted only by lifting holes as indicated in the Drawings, 
or when not provided can be lifted by slings placed secur^ at corresponding points. Units 
shall be kept in the upright position at ^l times and shocic shall be avoid^. Any unit 
considered by the Engineer to have become sub-standard in any way shall be rejected and 
replaced by an acceptable unit

11. Each prMtressed member is to be uniquely and permanently marked to show its type, date 
of castir^g, length of pile and any control markings as ordered by the Engineer

12. Forms Shan conform to the geometry of the pile with the provision of chamfer as shown on 
the Drawings.

13. Hoi less than five ($) cylindrical specimens shall be made for each casting batch of which at 
least two (2) ^all 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 from the casting bed. Lifting of piles shall 
only be done if 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 installed by the Contractor 
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 shall be as shown on the drawings.

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

EXECUTION

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 sh^l be of sufficient rigidity and lixity to hold the pile finnly in position and bue 
alignment during driving operations.

A hydraulic or diesel pile hammer sh^l be used for driving the pre-stressed concrete ^les.

The required weigN 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 pile.

The foil of hammer shall not exceed 6m. (19.18 ft) and shall be of uniform frequency to avoid injury 
to the F»les.

Piles driven shall be held firmly in position In axi^ alignment wHh the hammer by means of leads of 
adequate length. Approved cushions shall be provided to tiie pile butts.

Jtgra 9wr E)9Mm PraiM 
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Piling shall commence from the inMor outward as the lateral displacement of sofl may influence 
driving and heaving of already driven piles.

Every effort shall be made to drive continuously without Interruption.

The Contractor shall repair all damages to ^les during driving. A minimum cut-off allowance, r>ot 
less than 600 mm shall be provided for all corrections at in-place splices and at ^1 the pile heads for 
removal after completion of die driving.

The piles which have been uplifted after b^ng 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 estaUlshed 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 lengths cortsidering the actual sofl 
classification and/or behavior based on geotechnl^ consultancy report

INTERRUPTED DRIVING

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

ALIGNMENT TOLERANCE

Piles driven ^I1 be within the allowable tolerance in alignment of 10 cm. (4 in.) In any direction. 

DAMAGED AND MISDRIVEN PILES

1. Pies shall not be more than 10 cm. (4 In.) out of place at cut-off level. All vertical piles shafl 
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 conected/withd raw/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 rt imposslbld 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.

PILE DRIVING RECORDS

The Contfactof shall keep records of each pile driven and shall furnish the Engineer two (2) signed 
typewritten/computerized copies. The recotos shall show the nuntoer 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 blows, and the calculated safe load according to the Hiley's Formula 
as stated In bearing power of piles.

Mot JtoM. Jm.
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TESTING OF MATERIALS

The requirefnents regarding testing of concrete and reinforcement used in reenforced concrete piles 
and sheet piles ^^1 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 shall be carried out at the Contractor's expense.

High Tensile Strand shdl be tested according to the latest ASTM Standard and PFA Circular.

STORAGE AND HANDLING OF PILES

When raising or transporting piles, the Contractor shall provide slings or other equipment to avoid 
any appredable bending of the pile or cracking of the concrete. Pile materials damaged in handling 
or drivir>g shall be removed from the site and replaced 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 ^evation as indicated in the drawing. The contractor shall 
ensure that no damaged/cracked on the main pile will occurred after each chipping. Reinforcement 
from driven piles (dowels and strand) shall rMt be cut and will be fncwporated to the constnjction of 
deck. Splicing of dowels are allowed in case of pile cutting due to early refusal.

Pag EwiMiH
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ITEM oe PILING WORKS (RC SHEET PILfiXXDRNER SHEET PILE)

scope OF WORK

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

The Contractor may however, adopt, in addibon to this minimum requirements additional provisioos 
as may be necessary to insure the successful prosecution of the ^ling works.

MATERIAL REQUIREMENTS

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

Pre-cast reinforced concrete sheet ^les shall be constructed in accordance with the standard 
practice emptoyed for the particular system specified and as directed by the Engineer subject to the 
following clauses.

1.

2.

7.

8.

The Contractor shall submit the casting method including casting schedule and st\eS\ obtain 
the approval of the Engineer before commencement of fabncation ol the piles.

The Contractor shall arrange for the Engineer to have free access to the place of 
manu^ure of the piles.

Pre-cast reinforced concrete sheet piles shall be supplied in accordance with the d^ils and 
sections shown In the drawings. The class of concrete and quali^ of reirtforcrng steel shall 
be in accordance with the provisions of the specification for “Reinforced Concrete' unless 
otherwise noted in the drawings.

Casting of RC sheet piles shall be done widt 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.

Pre-cast unKs shall be Hfted only by lifting bars 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 all times ar>d shock shall be avoided. Any unit considered by the 
Engineer to have become sub-standard in any way shall be rejected and replaced by an 
acceptable unit.

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

Forms shall conform to the geometry of the pile with the provision of chamfer as shown on 
the Drawings.

Anchor^es 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.

Jagrq R«1&0MtonPn*Mt 
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TIE - RODS and FITTINGS

All components of tie-rod asserr^lies to be supfi^led. assembled and instated by the Contra^r 
^lall be In accordance with tte applicable requirements of the A STM standards. The tie-rods shall 
have upset treaded ends and the rnnimum yield point shall be as shown on the drawings.

for assembly of structure steel ar>d for connections or special sections shall conform to A STM 
A325 and ASTM A 307 or as specified on the Drawings.

EXECUTION

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 suffident rigidity and fixity to hold the pile firmly in position and true 
alignment during driving opmtior^.

A hydraulic or diesel ^le hmmer shall be used for driving the pre-stressed concrete pMles.

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 pile.

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

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.

PWing sh^l commence from the interior outward as the lateral dis^acemerrt of soil may influence 
driving and heaving of already driven piles.

Every effort sh^l be made to drive continuously without interruption.

The Contactor shall repair all damages to piles during drivif>g. A minimum cut-off allowance, not 
less than 600 mm shall be provided for ^1 corrections at in-place splices and at all 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 antidpated, survey b«>chmarks 
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-aoil structures.

LENGTH OF PILES

The length of piles indicated in the drawings are predetermined lengths considering the actual soil 
classification and/or behavior based on geotechnical consultancy report.

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refuse is attained, the record of 
pie penetration shall be taken only after a minimum of 30 cm. (12 in.) tot^ pen^ration has been 
obtained on resunsrtion of driving.

JVt* ebft Pr4M
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ALIGNMENT TOLERANCE

Piles driven shall be within the allowabtetoferancd In ^ignment erf 10 cm. (4 in.) in any direction. 

DAMAGED AND MISDRiVEN PILES

1. PHes shall not be more than 10 cm. (4 in.) out of place at cut-off level. All vertic^ piles shafl 
TK4 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 
eJevabon fixed on the plans, shall be cofrected/withd raw/re placed correspondingly at the 
Contractor's ej^^nse.

The method to be adopted In each case shall be at the discretion of the Englneer.

OBSTRUenON

Wh®re boirfders or other obstructions make it impossible to drive certain plies In the location shown 
and to the required bearing strata, the Engineer may order additional pile or diverted the alignment 
to other surlable location.

PILE DRIVING RECORDS

The Contractor shall keep records of each pile driven and shall furnish the Engineer two (2) signed 
typewritten/cemputerized 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 Wows, and the calculated safe load according to the Hiley's Formula 
as ^ated in bearing power of piles.

TESTING OF MATERIALS

The requirements regarding tesdng of concrete and reinforcement used In reinforced cor>crefe piles 
and sheet piles shall be in accordatf>ce with ‘Reinforced Concrete*.

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

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

STORAGE AND HANDLING OF PILES

When raisirtg 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 materia danaged in handHng 
or driving shall be removed from the site and replaced 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 shWI 
e^re toat no damaged/cracked on the main pile will occurred after each chipping. Reinforeemerrt 
from driven piles (dowels) shall not be cut and will be incorporated to the construction of dec* 
SpiKing of dowels are allowed in case of pile cutting due to early refusal.
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ITEM 07 ROCKWORKS

SCOPE OF WORK

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

SETTING OUT OF WORKS

1. Topographic/Hydrographic Survey

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

2. The Contractor shall set out the Works and shall solely be responsible for the accuracy of 
such undertaking. Visible construction markers shall be used to dearly define horizontal 
limrts prkxto placing 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 ^apea, "angular in surface* and 
should avoid 'river run rocks*. Rocks that are sub-angular may be subject to the approval of 
the Engineer. Rour>ded or well rounded pieces will not be accepted.

2. Ad rocks shall have a minimum unit weight of 2,550 kg per cubic meter (specific gravrty 2.65) 
of solid materi^s when measured dry.

3. Rocks with specific gravrty higher than the above specified is preferable ar>d wid readily be 
accepted. But no adjustmait (increase) in the contract price will be made on this account.

4. Rocks of the primary cover layer shall be sound, dur^le and hard, it shall be free from 
laminations, weak cleavages, and undesirable weathering, and shall be of such character 
that it will not disintegrate from the action of the air, seawater, or in handling artd pladr>g. All 
Stone shall be ar>gular quarry stone.

5. All rocks shall confonn to the foliowing test designations:

Apparent specific gravrty 
Abrasion

ASTM C 127 
ASTM C 535

EXECUTtON

QUARRY SITE AND ROCK QUAhOTTY

1. It Is the Contractor's responsibility to make necessary surveys / investigations on quarry 
sites applicable to the Works, taking into consideration the nature of the rock works required 
under the Contract such as required quality, total quantity and daily required quantity, 
transportation method and route

Jagna Pw1 EmnsMt RQMl 
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2. The Contractor shall submit data on characteristics of proposed quarry sites together with 
the location of sites, test results of their products and samples for the approval of the 
Engineer.

3. When the Contractor intends to operate a quarry for the Wddcs. the Contractor shall take ad 
the responsibilities in connection with its operation induding, but rrot limited to. obtaining all 
necessary permits and approvals, payment of safety measures or like (rf any), provislws 
and maintenance of safety measures and temporary access roads, all of private and pubfic 
roads and temporary jetties to be used to transport quarried materials and the compliance 
with all regulations etc. required by the authorities having jurisdidton over any part of the 
operation.

Should any explosive be used In tf)e quarry operations, the Contractor shall be rssponsibfe 
to meet laws and regulations, wherever applicable, established by the Local Government 
and Central Government Department concerned.

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

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

STORAGE OF MATERIALS

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

SAMPLING TEST

1. Thirty (30) days prior to commencement of rock works, samples arvj lest resute of rock 
matenai which conforms to the Specifications called for in the Contrad shall be submitted to 
the Engineer for evaluation and approval.

2. Rock samples from different sources and of different dasses shall also be submitted, 
together with test results and its corre^cnding certificates, for the Engineer's a^roval.

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

4. Samples for each dass of approved materials are to be kept in the field for 
comparison/checkirtg of deliverad rock materials. A test shdl be required f6r every 1,500 
cu.m.

CROSS-SECTIONS OF COMPLETED ROCKWORK

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

Rock wcKks which was previously paid should be easily identified from sections being requested for 
payment

PMt cf Java. Md
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ITEM 08 GEOTEXTILE FABRIC

SCOPE OF WORK

This work covers the following requirements regardirtg the installation of geoteidile (filter fobric) in 
accordance with the Nnes, grades, and dimer^ons slx>wn in the drawings.

MATERIAL REQUIREMENTS

The geotextile fobric shall rr>eet the folfowing requirernents in fuU. If required, a sample of 1.0 sq.m, 
sh^l be supplied to the Engineer for dppmval and retention for purposes of comparative testing 
against materials randomly sampled from the site.

1. PHYSICAL PROPERTIES

a. The geotextile material shall be a nonwoven needle punched type comprising of 
needle pund^ed polypropylene fibers or its equrval^

b. The geotextile material shall be UV 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 add or alkali solutions in the pH range 2-13. The manufacturer shall 
submit test data to ensure resistance of the polymer.

2. MECHANICAL AND HYDRAULIC PROPERTIES

The geotextile supplier is required to certify 8iatthe matends delivered to site will be proven 
to meet or exceed the following properties:

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD
A. Physical Characteristics:

Minimum Mass 
foer unit area)

(glnf) 540 ASTM D5261

Thickness (ps2 kpa) mm 4.5 as™ D5199

B. Mechanical Prooerties:

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

Tensile elongation (mdfcd) % 90/40 ASTM D4595

CBR Puncture Resistance N 3000 as™ D6241
C. Hydraulic Prooertfee:

Effective Caning Size 
fOw> Wet Sievino)

(mm) 0.08 as™ D4751

Water Permeability:
Permitlivitv ___ (i!)___ 0.5 as™ 04491

Jtgw LiCTHimn PpbwO 
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EXECUTION

1.

2.

3.

6-

6.

7.

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

Pnof to layir>g of geotextile filter, stor>e filler shall be placed between gaps or voids of armour 
/ core rods as likewise mentioned In the requirements of item “Rock Works".

The non-wooven geotextile filter shall be Installed and lay manually at she as per design 
drawings. The fitter shall be lard lengthwise down slopes and appropriately anchored along 
the top edge.

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

The geotextile ^all be proven to resist dynamic fHjncture damage when subject to Impact 
sbess from stone armour (200-400 kg.) dropped from a minimum hsght of 2.0 m. and 
^ould be laid on at least 1-foot sand and gravel bedding. Geotextile failing to resist 
puncture shall not be accepted.

To facilitate site Quaitty Assurance, each roll of geotextile delivered to stte shall be dearty 
labeled with brand name, grade, a>d production batch number.

Geotextile overlaps shall be at least 1.0 m unless otherwise stated on the drawings. 
Attematively. ge^xtile overlaps are to be heat-welded or sewn using appropriate 
polypropylene or other synthetic tfiread and portable hand sewing equipment.

Jt0« Pwtfiaw PR#d
Port jtgnt. BoM
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rrcM 09 RECLAMATION AND FILL

SCOPE OF WORK

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

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

The works indudes furnishing Of ail labor, materials and equipment required to complete^nish the 
upgrading of the area in accordance with the Drawir^gs and the Specifications.

The fdlowing maior items of works are included:

1. Supply and fill of suitable materials to places required to upgrade election of areas as 
shown in the drawings,

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

2. The work may also Indude the construction of temporary dike or structure to endose the 
redamation material before the completion of a pennanent wateifront containment structure.

MATERIAL REQUIREMENTS 

1. Filling Materials

a. General

A3\ sources of filling materials shall be ^proved by the Engineer.

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

General filing shall consist of approved material from approved sources of suitable 
grading obtained from excavation, quarries or borrow pets, without excess fines, day 
or silt, free from vegetation and organic matt^.

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

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

b. Fill Materials other than Dredged/Excavated Materials

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



50
T«cmc« Sp*dAeaBom 

<RBcBfi)0tiQn ■»! FI)

Type of Fill Materials

C.1 Sand and Gravel Rll (Offshore/Redamalion)

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

C.2 Excavated Materials from Seabed (Offshora^edamatkm)

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

C.3 Select Materials (General Embankment)

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

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

i. Not more than 10 percent by weight shsi pass foe No. 200 sieve (75 
rncfons).

ii. Maximum particles size shall not exceed 75 mm.

in. The fill materials shall be capable of b^ng compacted In the manner 
and to the density of not less than 95%.

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

V. The material sh^l have a soaked C6R value of not less thai 25% as 
determined by AAShTTO T193.

2. Unsuitable Material - Material other foan suitable materials such as:

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

(b) Orgaruc soils such as peat and muck.

(c) Sals with liquid limit exceeding 80 and/or plasticrty 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 properly compacted as d^rmined by the 
Engineer.

will r>ot be accepted by foe Engineer.

Pwi«r 6ono>
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EXECUTION

Redainatjon arMd Fill

a. General

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

The arrangements of these ancillary earthworks shall be laid out In consiritation with the 
Engineer and to the Engineer's satisfaction and care shall be taken to minimize foe loss of 
fill.

b. Replacement, baddilling ar>d redamation may be done by any method acceptable to the 
Engineer. Prior to start of Work, the Contractor shall submit his method and sequence of 
perfomvng the works to the Engineer for approval. However, the Er>gineer's approval of the 
rnemod and sequence of construction shall not release the Contractor from the responsibility 
for the adequacy of labor and equipment.

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

d. Reclamation of fill materia shall be placed in horizontal layers ncA exceeding 200mm (8 
ind^). loose measuren>ent, and shall be compacted as specified before the next layer Is 
placed. Effective spreading equipment shall be used on each lift to obtain uniform thickness 
prior to compacting. As the compaction of each layer progresses, continuous leveling and 
manipulating will be required to assure unrfocm density. Water shall be added or removed, i 
necessary. In order to obtain the required density. Remove of water shall be accomplished 
through aeration by plowing, blading, dicing, or other methods satisfactory to the Engineer.

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

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

TRIAL SECTION

Before finish grade construction is started, the Contractor shaH spread and compact trial sections as 
directed by the Engineer. The purpose of toe trial sections Is to check the suitability of the materials 
and the efficiency of the equipme^ and cor^ruction method which is proposed to be used by the 
Contractor. Therefore, toe Contractor must use the same material, equipment and procedures that 
he proposes to use for the main work. Or>e trial section of about 500 m3 shall be made for every 
type of material gmd/or construction equipment/procedure proposed for use.

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

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

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

^ ef Jtgm. BoM
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CROSS-SECTIONS OF COMPLETED RECLAMATION

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

FIELD COMPACTION TEST

Rekj Density tests to determine the percent of compaction of the compactsble material shall be 
conducted. Compaction of each layer thereafter shall continue until the required field density in 
accordar>ce with AASHTO T/180 Mefiiod D has been achieved. In place density deteirntnation shall 
be made in accordance wrth AASHTO T191/ASTM D 1556.

TOLERANCE

Elevation plus 5 cm.

Poe EiQVRicn Pnptt 
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INCLUDING THE BASE SHALL BE PAINTED 
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ITEM 10 AGGREGATE SUB BASE COURSE

DESCRIPTION

This item shall consist of furnishing, pladng and compacting an aggregate subbase course on a 
prepared subgrade in accordance v«th this Specification and the lines, grades and cross-sections 
shown on the nans, or as directed by the Engineer.

MATHRiAL REQUIREMENTS

Aggregate for subbase shall consist of hard, durable part'des or fragments of crushed stone, 
crushed slag, or crushed or natural gravel artd filler of natural or crushed sand or other finely divided 
rrarteral matter. The composite material shall be free from vegetable matter and lumps or balls of 
day, and shall be of such nature that rt can be compacted readily to form a firm, stable subbase.

The subbase material shall conform to the following Grading Reduiren>ents

Grading Requirements

Sieve Desig nation
Mass Percent Pass! noStarxiard. mm Alternate US Standard

50 T 100
25 y 55-85
9.5 3/a* 40-75

0075 No. 200 0-12

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

The fraction passing the 0.425 mm (No. 40) sieve shdl have a liquid linft not greater than 35 
and piasticrty index not greater than 12 as determined by AASHTO T 89 and T 90, respectivdy.

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

The material shall have a soaked CBR value of not less than 28% as determined by 
AASHTO T 193. The CBR value shall be obtained at the maximum dry density and determined by 
AASHTO T 180. Method D.

CONSTRUCTION REQUIREMENTS

PLACING

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

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

Pee of
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When hauling is done over previously placed matefi^, hauling equipmertt shall be dispersed 
uniformly over the entire surfa^ of the previously constructed layer, to minimize rutting or uneven 
compaction.

SPREADING AND COMPACTING

When uniformly rrmed, the mixture shall be spread to the plan thickrtess, for compaction.

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

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

Immediately following final spreading and smoothenlr>g, each layer shall be compacted to the full 
width by means of approved compaction equipment. Rolling shall progress gredually from the sides 
to the center, parallel to the centerline of the road and shall continue until the whole surface has 
been rolled. Any irregularities or depressions that develop shall be corrected by loosening the 
material at these places and adding or removing material until surface is smooth and uniform. 
Along curbs, headers, and walls, and at all places not accessible to the roller, the base material 
shall be compacted tiioroughly with approved tampers or compactors.

If the layer of base materia, or part thereof, does not conform to the required finish, the Contractor 
shall, at his own expense, make the necessary conections.

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

TRIAL SECTION

Before subbase construction Is started, the Contractor shall spread and comp^ trial sections as 
directed by the Engineer. The purpose of the trial sections is to check the suitability of bie materials 
and the efficiency ol the equipment and construction method which is proposed to be used by the 
Contractor. Therefore, the Conbactor must use the same material, equipment and procedures that 
he proposes to use for the main work. One trial section of about 500 m3 shall be made for every 
type of material and/or construction equipment/procedure proposed for use.

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

If a trial section shows that the proposed materials, equipment or procedures in the Engineers 
(^nion are not suitable for subbase, the material shall be removed at the Contractors expense, and 
a new trial section shall be constructed.

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

SURVEYS AND SETTING OUT WORKS

Jay* How OwjiW
Pwi«f Jayn,
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Before the commencefnent of the pavement works, the Contractor together with the Engines shall 
conduct topographic survey which will form the basis of quantity measurement.

The Contractor sh^l set out the works and shall be solely responsible for the accuracy of such 
setting-0 uL

Prior to placement of any material, ihe Contractor shall establi^ visible corrstruction markers to 
dearly d^rte horizontal limits of the Work.

TOLERANCES

The aggregate base course shall be laid to the designed level and transverse slopes shown on the 
Plar^. The allowable tolerances shall be in accordance with fbliowing:

Permitted variation from design
THICKNESS OF LAYER

±20 mm

Permitted variation from design + 10 mm
LEVEL 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 dedgn volume compacted In-place as shown on the Plans, and accepted in the 
corr^leted course. No allowance wll be given for materisds placed outside the design Nmits shown 
on the cross-sections. Trial sections shall not be measured separately but shall be induded In the 
quantity of subbase herein measured.

AM EMMM*
P««I cN^, apM
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mu 11 AGGREGATE BASE COURSE

DESCRIPTION

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

MATERIAL REQUIREMENTS

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

In some areas where the conventional base course materlds are scarce or nor^available, the use of 
40% weathered limestone blended with 60% crushed stones or gravel shall be allowed, provided 
that the blended materials meet the requirements of this Item.

The base course materiel shall conform to the following Grading Requirements

Grading Requirements

Sieve Designation Mass Percent Passing
Star^ard

mm
Alternate

US Standard
Grading

A
Grading

B
50 r 100

37.5 1 -1/2" - 100

25.0 1* 60*35 •

19.0 3/4’ - 60-65

125 1/r 35*65 •

4.75 No. 4

ou>oC
M 30-55

0.425 No. 40 5-20 6-25

0.076 No. 200 0-12 2-14

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

The fraction pasang the 0.425 mm (No. 40) sieve sh^l have a fiquid limit not greater than 25 and 
plasticity index not greater than 6 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 mass percent of wear not 
exceeding 50 by the Los Angeles Abrasion te^ determined by AASHTO T 96.

Jy PwiCiatunen 
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The material passing the 19 mm (3/4 inch) sieve shall have a so^ed CBR value of not less ^an 
80% as determined by AASKTO 1193. The CBR value shall be obtained at the maximum dry 
density (MOD) as determined by AASKTO T 180. Method D.

If filler. In addrton to Oiat naturally present. Is necessary for meeting the grading requirements of for 
satisfactory bonding, it shall be untfom^y bl^>ded with the base course material on the road or in a 
pug rntl unless otherwise specified or approved. Filler shall be taken from sources approved by the 
Eftgineer. shall be free from hard lumps and shall not contain more than 15 percent of material 
retained on die 4.75 mm (No. 4) sieve.

CONSTRUCTION REQUIREMENTS

PLACING

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

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

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

When hauling Is dons over previously placed materia, hauling equipment shall be dispersed 
uniformly over the entire surface of die previously constructed layer, to minimize rutting or uneven 
compaction.

SPREADING AND COMPACTING

When uniformly mixed, the rr^ure shall be spread to the plan thickness, for compaction.

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

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

Immediately following final spreading and smoothening, each layer sh^l be compacted to the hill 
width by means of approved compaction equipment. Rolling sh^l progress gradually from the sides 
to the center, parallel to the centerline of the road and shall continue until the whole surface has 
been rolled. Any imegularities or depressions that dev^op shall be corrected by loosening the 
material at these places arid adding or removing material until surface Is smooth and uniform. 
Along curbs, headers, and walls, and at all places not acces^ble to the roller, the base material 
shall be compacted thoroughly wlUi approved tampers or compactors.
If the layer of base material, or part thereof, does not conform to the required finish, tiie Contractor 
shall, at his own expense, make the necessary corrections.

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

ii^raAonExpamMPRiatf 
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TRIAL SECTION

Before base construction is started, the Contractor shall spread and contact Inal sections as 
directed by the Engineer. The purpose of the trial sections Is to check tt\e surtability of the materials 
and the efficiency of the equipment and construction method which is proposed to be used by the 
Contractor. Therefore, the Contractor must use the same material, equipment and procedures that 
he proposes to use for the main work. One trial section of about $00 in2 shall be made for every 
type of material and/or construction equipment/procedure proposed for use.

After final compaction of each trial section, the Contractor shall cany out such field density tests and 
other tests required as directed by the Engir>eer.

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

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

SURVEYS AND SETTING OUT WORKS

Before the commencement of the pavement works, the Contractor together with die Engineer shaH 
conduct topographic survey which will form the baais 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 any material, the Contractor shall establish visible construction markers to 
dearty define horizontal lirrats of the Work.

TOLERANCES

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

Permitted variation from deagn 
THICKNESS OF LAYER

± 10 mm

Pennitted variation from design + 5 mm
LEVEL OF SURFACE •10 mm

Permitted SURFACE IRREGULARITY 
Measured by 3-m straight-edge

S mm

Perrratted variation from design 
CROSSFALL OR CAMBER

±0.2%

Permitted variation from design 
LONGITUDINAL GRADE over
25 m in length

±0.1%

PW tf JttM. aM
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METHOD OP MEASUREMENT

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

Pon EmmM PnMct 
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rrEM 12 CEMENT TREATED BASE COURSE

1.0 SCOPE OF WORK

1.1. The work urKler this Section to be csarried out by the Contractor, cor^sists of the construciton 
of Cement Treated Base Course for the pavement composed of aggregate, Portland cement 
and water in proper proportions, plant-mixed and constructed on prepared subb^e in 
accordance with the spet^cations herein and in conformity with the lines, levels, grades, 
thickness and typical cross-sections indicated on the Drawings, and as specified herein.

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

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

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

2.0 MATERIALS REQUIREMENTS

2-1- Cement

(1) The cement conf<xm to the requirements in Reinforced Cor>crete 
Spedfication.

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

2.2. Aggregates

(1) Aggregates shall consist of nature sand, crushed stone or other inert 
materials with similar characteristics, or combinations toereof, having hard, 
strong and durable particles ^proved by the Engineer.

(2) The Aggregate shall nc4 contain more toan 3 percent of material passing the 
0.075 mm (no. 200 sieve) by washing nor more than 1 percent each of day 
lumps or shale. The use of beach sand will not be allowed.

(3) If the fine aggregate is subjected to 5 cycles of the sodium sulfate soundness 
test, the weighed loss shMI not exceed 10 percent

2.3. Porriand Cement

(1) Only Type I Portland Cement conforming to A STM C 150 shall be used 
unless otherwise provided for. Different brands or the same brand from 
different mills shall not be mixed nor shall Oiey be used altemately unless the 
mix is aF^roved by the Engineer

(2) Cement which for any reason has become partially set or which contains 
lumps of caked cement will be rejected. Cement salvaged from discarded or 
used bags shall not be used.
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(3) Samptes of cement shall be obtained in accordance with AASHTO T127.

2.4. Water

(1) Water used in mixing, curing or other designated applications shall be 
reasonably dean and free of oil. salt. add. alkali, grass or oth^ substances 
Injurious to the finished product. Water will be tested in accordance with 
Reinforced Concrete Spedfications.

<2) Water which is drinkable may be used without test Where the source of 
water is shallow, the intake shall be so endosed as to exdude silt, mud. 
grass or other foreign materi^s.

2.5. Proportioning of Mixture

(1) The amount of cement to be added to the soU^gregate shall be from 6 to 10 
mass percent of the dry soil. The exact percentage to be added shall be 
fixed by the Engineer on the basis of prdiminaiy laboratory tests and trial 
mixes of the materials furnished by the Contractor.
The mixture shall have the following grading characteristics:(2)

Table 1 - Mixture Gradation (CTBC)

Sieve DetigRfttion
WiTMl fiAvtuf ermmUMPvnPttt mis

Minimiiitt Mefimam

2* (19 mm) 115 too
W (9.50 am) 55 SO

l/4a (6.35 mm) 42 66

No. 4 (4.75 mm) 32 56

No. 10 (2 mm) 23 43

No. 40 (0,50 nm) ii 26

No, SO (0.20 mm) 7 17

No. 200 (0.075 mm) 4 10

2.6. Strength Requirements

(1) The cement content for construction shall be that at whidi the mix develops a 
7-day compressive strength of at least 5.20 MPs (S3 kgs/cm2, /750 psi).

(2) The testing procedure shall be as follows: moW and cure sped mens in 
accordance with A STM D 560; soak sped mens in water for 4 hours; cap and 
break sped mens in compression in accordance with A STM D 1633.

(3) C6R Test for Gravelly Soils. The mbcture passing the 19 mm (3/4 Inch) &eve 
sh^l have a ntinimum soaked CBR->«lue of 100% tested according to 
AASHTO T 193. The CBR-value shall be obtained at the maximum dry 
density determined according to AASHTO T 180. Method D.

(4) Unconfined Compression Test for Finer Textured Soils. The 7-day 
compressive strength of laboratory sped men molded and compacted in 
accordance with A STM D 1632 to a density of 100% of maximum dry density
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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 ASTM D1633.

2.7. Mix Design

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

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

3.0 STORAGE OP 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 storirtg cement in a cement silo, exercise care net 
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 thai 30 
cm above the sunounding ground in such a way to afford easy Inspection and 
handling. Bags of cement shall not be stacked more than 13 bags in height.

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

(4) The Contractor shall cool cement before use If It has been wanned, having 
been stored In a hot place. Prior to construction, laboratory tests of the 
approved sal material shall be made to determine the quantity of cement 
required in the mix.

3.2. Storage of Aggregate

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

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

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

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

4.0 CMTRACTOR’S EQUIPMENTAND PLANT

4.1. Equipment and tods necessary for handling materials and performing all parts of the work 
shdl be approved by the Engineer as to design, capacity and mechanical condition.
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4.2. The equipment shall be at the site sufficiently ahead of the start c4 construction operations to 
be examined thoroughly and approved.

5.0 CONSTRUCTION METHOD

5.1. Central Batching Plant Method

(1) The aggregate shell be proportioned and mixed with cement and water In a 
central mixing plant The plant sh^l be equipped with feeding and metering 
devices which will introduce the cement, aggregate and water into the mixer 
tn the quantities ^ecrfied. Mixing shall continue until a uniform rr^ure has 
been obtained.

5.2. Spreading, Compacting and Rnishing

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

(2) Initial rolling shall be performed with pneumatic tire roller and final rolling with 
a 3 wheel or tandem-type steel wheel roller. Rolling shall be discontinued 
whenever rt begins to produce e<cessive pulverizing of the aggregate or 
displacement of the mbcture.

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

(4) Compaction shall continue until field density of not less tiian 98% of the 
ccxnpacted maximum dry density determined in accordance with AASHTO T 
180 M^hod D has been attained. Field Density test shall be in accordance 
wrth AASHTO T191.

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

5.3. Weadier 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 ar>d the entire section if damaged shall be reconstructed In 
accordance with the Specification.

5.4. Protection. Curing and Maintenance

After the cement treated base course has been finished as specified herein, the 
surface shall be protected against rapid drying for a period of at least five (5) days by 
either of the followir>g curing methods: _______________________________
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(1) Maniain in a thorough and continuously moist condition by sprinkling with 
water.

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

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

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

The Contractor shall be required to maintain at his own expense the entire work within the 
imits of his Contract in good condition satisfactory to the Ertgineer from the time ha first 
started work until all work shaH have been completed. Maintenance shall indude immediate 
repars of any defects that may occur before and after the lime>stab(lized base course has 
been compacted and finished, which work shall be done by the Contractor at his own 
expense and repeated as may be necessary to keep the base continuously rntad

5.5. Trid Sections

(1) Before construction is started, the Contractor shall spread and compact trial 
sections as directed by the Engineer. The purpose of the trial sections is to 
check the suitabilrty of the materials and the efiidency of the equipment and 
construction method whidi is proposed to be used by the Contractor.

(2) Therefore, the Contractor must use the same matenal. 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 materia 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 toat the proposed materials, equipment or procedures in the 
Engineer's opinion are not suitable, the materials shall be removed at the 
Contractor's expense and a new trial section shad be constructed.

(5) If the basic conditions regarding the type of materisti or procedures change 
during the execution of ftie work, new trial section sh^l be constructed.

6.0 QUAUTY CONTROL

6.1. The qu^ity shall satisfy the standard values shown in Table 6.1

Table 6.1 - MATERIALS (CTBC)

WORK ITEM TEST FORM TEST METHOD FREQUENCY STANDARD VALUE

Pon fioM
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Ceaeat Treated 
BaseCeunc

_-------------------- --------
P^iiaid cement

--------------------------
As apfxuvxd the 
Engineer

Once Sx every 500 
tons at recehing 
msKrials

ToiDect (berequiremerus 
ofType I Pordand
Cement crsifonmng to 
ASTM C 150
Mamfocturs lest data
S{^ be sobditnted e 
directed b>' (be Bngioecr

Qradaiciiof
aggregate

AASHTO T11 axl T
27 orequrvaknt

Once for every 
quany

To meeClhe retpuscmmls 
ofTaUc2037U.I

Abngknof aggr^ae AASHTO T 96 Of 
equivilca

• djUO- Not more diao 30%

Sotoidocssor
^gregaie

AASHTO T104 or 
eqnivalecd

Hot moe S%

WMerAbtorptiofi of 
^gregate

AASHTO T $4 lod T 
%5 or cquivalait

’ditto- Not more ihM 3% (Dry 
apedfic grsvi^')

PUslidly index AASHTO T 90 or 
cquivaknl

-diao- NottDore th»i 6
A^r^ate passing No 40 
sieve including maenl
tHa

Moisoae-densrU'
RdaOcfl

AASHTO T 180 Once for every 500 
m’atPoun 
dcsgnaied by (he 
Engineer

Density of Soil m
Place by the Sand 
CcDeMediod

AASHTO T191 Once for every 2,000 
m2

98 % or more

Compressive Slrenglh ASTM D 560 skI
ASTM D1633

Once for evoy 500 
Itms

Meat Ihan 5.20 MPa (53 
kgs‘cai2: 754 psi)

Table 6.2 - WORKMANSHIP (CTBC)

WORK ITEM TEST FORM

-------- -------------------

TEST METHOD
--------------------- 1

FREQUENCY TOLERANCE

Cemeel Treated Base 
Coarse

ruushekvation As approv'ed the 
Eogmeer

Odcc for every 400
O)2 Spoils 
dcagoatedby (be 
&2gineer

+5 nurV-lO mm

Tfakknes As ^)(Bt>ved by ibe 
Engineer

• ditto- 40/-5 nan

Width .ditto- At point designaed 
by the Engineer

4 Not specified 
- 15 mm

Evamess oTsorface B>' 3 oKtess straigbl 
edge

. ditto • Widia 5 mm of 
variation on 2 
mmam

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

6.3. Tolerances
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(1) The cement treated base course shall be latd to the designed level and 
transverse slopes shown on the Drawings. The viewable tolerances shall be 
in ecc^ance wrth the following:

(a) Permitted variation from design: Thickness of Layer : + 0A10 mm
(b) Pemirtted variation from design; Level of Surface : ♦ 5/-10 mm
(c) PemAted Surface Irregularity; measured by 3 m straight edge: 5 mm
(d) Pemutted variation from design: Cross-fall of Camber : ± 0.2%
(e) Permitted variation from design: Longitudinal Grade over 25 m length: ±0.1%

6.4. Traffic

(1) The Contractor shall not be permitted to drive heavy equipment over 
completed portions prw’to the end of 5 days curing period except pneumatic 
tired equipment required for constructing adjoining sections.
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ITEM 13 INTERLOCKING CONCRETE BLOCK PAVEMENT

SCOPE OF WORK

This specification covm the construction of interlocking concrete block pavement on a prepared 
base courses and the laying of leveling course sand beddirtg all in accwdance with the 
Specrfications and Drawings.

MATERIAL REQUIREMENTS

CONCRETE

Concrete for the interlockirrg cor>cr^ block shall be 41.4 MPa (6,000 psi). Mixing and casting shall 
be in accordance with the Section 'Reinforced Concrete* and the form and dimensions shall be as 
shown on the Drawings.

Additional requiremertts shall be as follows:

Minimum 28 day compressive strength 
Minimum aggre^e 
Minimum water-cement ratio 
Minimum cement content

41.4 MPa 
19 mm 
0.47
470 kg/m3

SAND LEVELLING COURSE (Sand Cushion)

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

EXECU770N

LAYING OF INTERLOCKING CONCRETE BLOCKS

Concrete blocks shall be laid dry and shall have attained the minimum 28 day compressive strength 
of 41.4 MPa (6,000 psi). No block with chipped surfece, cracks or ^bricated rK>t to the dimension 
and truly square as shown on die drawings shall be used in the block work.

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

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

JOINTING AND COMPACTION

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

Spread jointing sand over the block surfoce and swept into the joints using a soft brush. A second 
corrpadion with the vibrating plate compactor shall be perfom^ for at least two (2) passes. The 
Interiocldng concrete block surface shall be proof rolled or compacted with an approved roller not 
less than 10 tons for al least two (2) passes to further seat the units in to die sand bedding. Lastly, 
excess jointing sand shall be swe^ off the surface.
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SAND LEVELLING CUSHION

The sand shaP be laid in thickness shown in the drawings spread out unrfoimly over the cement 
treated (CT8) and in accordance with the lines and grades as cfirected by the Engineer.

SURVEYS AND SETTING OUT WORKS

Before the commencement of the pavement works, ^e Contractor together 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 responsibte for the accuracy of such 
setting-out.

Poor to placement of any matenal, the Contractor shall establish visible construction markers to 
dearty define horizontal limits of the Work.
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ITEM 14 SECURTTY FENCE

DESCRJFRON

This Item shall consist of himlshing. construction and installation of security fence components in 
any combinations in accordance with this specification, lines, grades and cross-sedions shown on 
the Rans, or as directed by the Engineer.

MATERIALS REQUIREMENT

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

CONCRETE HOLLOW BLOCKS (CHB)

CHB shaN be of standard manufacture, machine vibrated with fine and even texture and welF 
defined edges ar>d conforming to the requirements of ASTM C 129. Unless otherwise specified on 
the Drawings, It shatf have a minimum compressive strer>gdi of 4.14 MPa (600 psi). CHB shall be 
non-load bearing uniform and essentially smooth as rtormally achieves by standard molcfing 
methods and shall be free from any cracks, flaws or other defects.

BEDDING MORTAR

Mortar shall be composed of 1 part cfl Portlar>d cement, 3 parts of sand and % pert of lime. It shall 
have a compressive strength of [14 MPa (2.000 pel)) at 28 days and sh^l comply with property 
specifications for type N mortar set forth in ASTM Speciftcation C 270 and as modified herein, 
proportioned and tested in an approved laboratory at the expense erf the Contractor. Wher) tested 
for water retention, the mortar shall have a flow after suction, of 75 percent or more when mixed to 
an initial flow of 125 to 140 percent. When tested for compressive strength, mortar shall be mixed 
to a flow of 100 to 115 percent Aggregate for mortar shall conform to ASTM C144.

PLASTER

Plaster shall comply with the same specification as those for bedding mortar and will Include 
the use of synthebc fibrous r^nforcement of type and dosage recommended by the manufacturer.

REINFORCING STEEL BARS AND RODS

Minimum yield strength of reinforcement shall conform to the spedficatioos In Section of 
Reinforced Concrete.

CONCRETE

Minirmim compressive strength of concrete shall conform to the specifications in Section of 
Reinforced Concrete.

BARBED WIRE AND STEEUGI PIPE POST

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

CYCLONE WIRE MESH

Cydone Wire Mesh shall conform to the requirements of ASTM A121. Class I.
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CONSTRUCTION REQUIREMENT

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

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

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

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

Cutting ar>d fitting, including that required to accommodate the work of others shall be done by 
masonry mechanics. Wherever possible, full units of the proper size shall be used in lieu of ^ 
units. Cut edges shall be dean, true and sharp. Openir>gs shall be carefully cut, fWmed or otherwise 
neatly made for recessed items and for electrical, plumtsng. or other mechanical Installations so that 
wall plafes. cover plates, or escutcheons required by the installation will completely conceal the 
clings and will have bottoms in alignment wrth lower edge of masonry joints. Webs of hollow 
masonry units shall be cut to the rrtmmum required for the Installation. Reinforced masonry lintels 
shall be provided as indicated above openings over 300mm wide, for dpea. ducts and caWe trays, 
unless steel sleeves are used.

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

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

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

Joints In exposed-to-view except control joints, joints to be pointed or caulked or sealed, and 
openings around flush-mounted electrical outlet boxes in wet locations shall be tooled lightly 
concave with the mortar thoroughly contacted and pressed against the of Ih® units- Tooling 
shall be dor>e when the mortar has b^n thumbprint hard. The tooted jant shall be finished to 
uniformly straight and true lines and surfaces, smooth arto free of tool marks.

Details of reinforcement shall be as indicated m the drawings. Reinforcing shall not be bent or 
straightened in a manner injurknjs to the steel. Bars with kinks or bends not shown on the drawirigs 
sh^l not be used. Placement of reinforcement shall be inspected and approved prior to placing
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grout. One piece vertical bare extending from floor to floor or roof above shall be provided. Vertical 
bars Shan be spliced only where Indicated.

a. Positioning Bars

Vertied bars sh^l be positioned accurately at the centerline ctf the wall. A rrenimum dearartce 
between the bare and masonry units of 12mm and between parallel bare of one diameter of the 
reinforcement shall be maintained. Vertical reinfo rang shall be held in place using metal supports, 
centering dips, spacers, ties or caging devices located near the ends of each bar and at 
Intermediate intenrals of not more than 192 diameters of the reinforcement.

b. Splices

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

Welding shall be done In accordance with Standard Code and under supervision of Engineer.

PAINTING AND CLEANING

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

Mortar daubs or splashing, before setting or hard^ing, ^sfil be corr^letdy removed from masonry 
unit surfaces that will be exposed or painted. Before completion of the work, all defects in Joints or 
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tooied to 
match existing joints. Masonry surfaces shall not be cleaned, other than removing excess surface 
mortar until mortar In joints has hardened. Masonry hardened surfaces ^^1 be left dean, free of 
mortar daubs, dirt, stain and discoloration, induding scum from deaning operations and with tight 
mortar joints throughout Metal tools and metal brushes shall not be used for cleaning.
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ITEM 15 CONSTRUCTION JOINTS

SCOPE OF WORK

This item shall consist of the manufdctunng and installation of construction joints / expan^on Joints 
in accordance with the details, and at the locations, ines. grades and dimensjons shown in ttie 
drawings.

MATERIAL REQUIREMENTS

1. All construction joints / expansion joints shall be hot-dipped galvanized inside and out in 
accordance with international standards for galvanizing BS EN1460.

2. Painted fini^ shall be rejected.

3. All steel gratings and angle bars for construction Joints / expansion joints shaU be hot-dipped 
galvanized except for the nuts, washers and bolts which shaU be stainless steel.

4. Welding shall be In accordance with the AWS Code arMj as herein specified or any other 
wekJtng standard, approved by the Engineer.

The Contractor shall be required to submit test certificates for ^eel materials for the construction I 
ecpansion Joints joints used in rts manufacture; and for hot-dip galvanizing which shell meet or 
exceed the specifications under 'Zinc Coating*.

EXECUTION

DELIVERY. STORAGE AND INSTALLATION

1. Upon delivery at she, the hot-dipped galvanized construction joints / expansion joints shall
not be subjected to following activities:

a. Re-fabrication
b. Cutting
c. Grindii^g
d. Welding
e. Sawing
f. Any hot works or similar activities

2.

3.

Stainless steel nuts and bolts may be tack welded using stainless steel welding rods.

The construction joints f expansion joints shall not be exposed to sea water and other 
corrosive chemicals or 
substances prior to installation.
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ITEM 16 STEEL AND METAL WORKS

GENERAL

General Requirements contain provisions and requirements essential to these specifications; and 
apply to this Section, whether or not referred to herein.

SCOPE OF WORK

TTie work ir>cludes die furnishing of all labor, materials, equipment and other incidentals 
necessary for the fabrication and installation of structural steel and miscellaneous metal works as 
specified in relevant Items of these spedfic^kxis and as indicated on the drawings.

SUBMITTAL

1. Before pfacir^ orders for materials for the steel and metal works, the Contractor shall 
submit to the Engineer for appro^ shop drawings for all steelwork. AH project shop drawings 
shall show the dimension of all parts, method of construction, bolts, wading sectional areas 
and other detals.

2. The det^l of connections shmvn on the shop drawings shall be such as to minimize 
formation of pockets to hold condensation, water or dirt. A minimum gap between abutting 
angles and the like shall be provided wherever possible to eliminate any traps and 
fodlitate maintenance painting.

3. No materials shall be ordered nor fabrication commenced until the shop drawings are 
approved by the Engineer.

STORAGE OF MATERIALS

Structural materials, either plain orfobricated, shall be stored above the ground upon platforms, 
skids, or other supports. Materials sh^l be kept free from dirt, grease, and other foreign matter and 
shall be protected from corrosion.

MATERIAL ReOUtRBliBiTS

1. Unless specified herein all steel structures and metals shall conform with the requirements 
of 'Steel and Metal Works.* Connections where details are not specified or Indicated herein, 
shall be designed in accordance with the American Institute of Steel Construction 
(AISC), Manual of Steel Construction, latest edition.

2. Structural steel works consisting of channels, gusset plates and other structural steel shape 
shall be as indicated on the drawings and shall be structural carton steel conforming to 
ASTM A 36. Shapes shall be as given in AISC, Manual of Sted Construction.

3. High drength structural bolts, shall conform to ASTM A 325, Types 1 or 2. Nuts shall 
conform to ASTM A 660, Grade A. heavy hex style, except nuts 38 mm (1-1/2 inch) may 
be provided in hex style. Washers shall conform to ANSI B 18.22.1. Type B.

4. Electrodes for arc welding shaH be E70 series conforming to American Wekfing Society 
Specifications A5.1.

5. Tests are required under the ASTM Standards for steel to be used in the Works and shdl be 
carried out in the presence of the Engineer and at least four (4) days notice must be given to 
Nm of the dates proposed for such tests. Four (4) calendar days notice on which 
fabricated steelwork will be ready for rnspecHon in the Contractor's yard.

Fm EnaMM Pniwi 
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6. Standard bolt shall conform to ASTM A 307 Carbon Steel Externally Tlireaddd Standard 
Fasteners,

EXECUTION

QUALIFICATION

Quaiificalion of steel fabricators, erectors and welders shafl comply with the requirements.

FABfyCATION REQUIREMENTS

1. Wbricmanship

Fabrication shall be performed within the pemsssible tolerance by the approved fabricator. 
All worlcmanshlp shall be of the best quality with respect to IntemMiortally recognized 
standards of practice.

2. Cutting

Low-carbon structural steel may be cut by machine-guided torch mstead of by shears or saw. 
Harmful notches, burrs, irreguiarities, etc., shall not be developed at the cut surface.

3. Contact Faces

Contact surfaces between bases or other elements bearing directly upon bearing plates
shall be ground or milled as necessary for full effective bearing. Edges for welding shaft 
likewise be property pr^iared.

4. Bolt Holes

Bolt holes shall be according to engineering practice and as specified in these spedfications. 
Gas burning of holes will not be permitted.

5. High Strength Bolt Assembly Preparation

Suifaces of high strength bolted parts in contact with bolt heads and nuts shall not have a 
slope of more than 1:20 with resp^ to a plane normal to the bolt axis.

Where the surface of a high strength bolted part has a slope of more than 1:20, a beveled 
washer shaft be used to compensate for lade of parallelism.

High strength bolted parts shall fit solidly together when assembled and shall not be 
separated by gaskets or any other interpos^ compressible materials.

When assembled, all joint surfaces including those adjacent to washers shall be free of 
scale except tight mill scale, and shall be free from dirt, loose scale, burrs, and other defects 
that would prevent solid seating of parts.

Contact surfaces of hictlon-type joints shall be free from ^1, paint lacquer or galvanizing.

6. Welding

All welding shall be done only by welders certified as to their ability to perform in accordance 
with accepted testing requirement

PM^ teM
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Welding of parts shall be In accordance with structure standards and the Standard Code for 
Arc and Gas Welding in Building Constructai of AWS, and shall only be done where shown, 
specified, or permitted by the Engineer.

Damage to galvanized areas by welding shall be thoroughly cleaned with wire brushing 
and all traces of welding flux and loose or cracked zinc coatir^g shall be removed prior to 
painting. The cleaned area shall be painted with two coats of zinc oxide-zinc dust paint. The 
paint shall be properly compounded with a suitable vehicle In the ratio of one part zinc oxide 
to four parts zinc dust by weight. As an alternative to the above, the Contractor may subrnt 
for approval the use of a galvanizing rod orgalvaniang solder to repair damaged areas.

ITie welding machine shall be a staMe welder, and have suitable functions for the 
dimension of materials to be welded. The auxiliary tods used for welding sMl perform 
sufRdentiy and adequately.

The welding machir>e used for field welding shall be of readily adjustable for electric current. 

7. Shop Assembly

Structural units furnished shall be assembled In the shop. An inspection shall be made to 
determirte that the fabrication and the matdiing of the component parts are correct

Jigs shall be used for the assembly of units as much as possible to maintain appropriate 
position of mutual materials.

Approval of the Engineer shdl be required when drilling temporary bolt holes or welding 
ternporary support to the assembled structure.

The tolerances shall not exceed those aflowed by codes and each unit assembled shall be 
closely checked to insure that all necessary clearances have been provided and that binding 
does not occur in any moving part.

In order to maintain accurate finished dimensions and shape, appropriate reverse strain or 
restraint shall be provided as required. Assembly and disasse^ly work shall be performed In 
the presence of ttW Engineer, unless waived In writing by the Engineer any errors or defects 
disdosed shall be immediately remedied by the Contractor.

Before disassembly for shipment, component parts of the structures shdl be match marked 
to fadlrtate erection In the field.

FABRICATION TOLERANCES

1. Dimensional Tolerances for Structu ral Work

Dimensions shall be measured by means of an approved calibrated steel tape at the time 
of inspection. Unevenness of plate work shall not exceed the limitation of the standard mill 
practice as specified in the American Institute of Steel Construction, *Manual of Steel 
Construction*.

2. Camber

Reverse camber in any structural steel members in excess of 1/1,000 of the span length 
shall cause refection. The minimum dead load camber for any structural ste^ member 
shall be as allowed by Code, or otherwise spedSed.

^ 6vnni<i
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INSPECTION AND TEST OF WELDING 

1. Inspection of Welding

Inspection of wekSng shall be executed for the fblkwing woflc phases.

a. Before Welding

Scum, angle of bevelr root clearance, cfeaning of surface to be welded, quaTrty of 
end tab. drying of welding rod.

b. During Welding

Welding procedure, diameter of coil and wire, type of flux. wefdir>g current end 
voltage, welding speed, welding rod position, length cA arc, melting, cleaning cf slag of 
each level under surface chapping, supervision of welding rod.

c. After Execution of Welding

Assurance of bead surface, existence of harmful defects, treatment of crater, 
quality of slag removed, size of fillet, dimension of extra fill of butt welding, treatmertt of 
end

2. Testing of Welding

Twenty percent (20%) of welds contributing in the overall strerrgth of the structure arxf 
wtM will be inaccessible for the inspection In service shall be tested.

Welding shall be tesfod by ultrasonic test to the extent specified herein or as directed by the 
Engineer.

Where parttaf inspection is required, the ultrasonic test shall be located al random on the 
welds so as to indicate typical welding quality.

If ten percent (10%) of the rarxJom ultrasonic tested irrdicate imacceptabie defect, the 
remaining eighty percent (80%) of the welding shafl be tested. Repair welding required shall 
be ultrasonic tested after the repairs are made.

CORRECTIONS

In lieu of the rejection of an entire piece or member containing welding wh\ch is unsatisfactory 
or which indicates inferior workman^ip, corrective measures may be permitted by the Engineer 
whose specific approval shall be obtained for making each correction. Defective or unsound welds 
or base sted shall be corrected either by removing and replacing the entire weld, or as follows.

1. Excessive convexity or overlap shall be reduced by grinding.

2. Urrdercuts, lack of weld shall be repaired with necessary reinforcement of weld after 
rerrroval of any foreign mate rids such as slag. dust, oil, etc.

3. Any defects such as slag inclusions, incomplete fosion, or Inadequate joint penetration, 
sh^ be corrfoletely removed, deaoed and rew^ed.

4. Cracks in welds or base steel, shall be removed to sound steel ttrroughout their 
length and 5cm beyond each er>d of the crack, followed by welding. The extent of the crack, 
depth and length, shall be ascertained by the use of add etching, magr)etjc pailide
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inspection or o0)er equally positive means.

The removal of welded steel shall be done by chipping, grinding, oxygen cutting, oxygen 
gouging, or air carbon arc gouging and in such a manner that the remaining welded steel 
or base steel is not nicked or undercut Defective portions of the welding shall be 
removed without substantial removal of the base steel.

INSTALLATION

Installation Program

a. Prerequisite Condition

Prior to executing steel fabrication end field installation, the Contractor ^ali 
prepare a comprehensive installation program including engineering supervision 
organization, fabrication procedures, field Installation procedures, material 
application, machir>efy applicalions. inspection procedure, scope arKi starxiard cf 
quality judgment Brvi submit to the Engirteerfor approval.

b. Special Technical Engineering

Special technical engirmring different from contract ^tedfications can be applied upon 
receiving approval of the Ertgineer.

Installation Requremerrt

a. Settirtg of Anchor Bolt and Others

a. 1. Anchor bolts shall be set in accurate positi<xi by using templates.

a. 2. The setting method shall be proposed to the Engineer for his approval before 
setting starts.

a. 3. The threads of bott shall be cured with an appropriate method against rust 
and/or any damage before tightening.

a. 4. Non-shrink mortar shall be placed under base (Hates, well cured to obtain 
the sufficient strength before bearing loads are applied to base plates.

b. Temporary Bracing

b. 1. Temporary bracing shall be installed as necessary to stay assemblies and 
assume loads against forces due to transport, erection operations or other 
work.

b. 2. Temporary bracing ^all be maintair^ In place until permanent 
work is property connected and other cortstruction installed as necessary for 
support, bracing or stayir>g of permanent work.

b. 3. Extent and quality of temporary tracing shall be as necessary against wind 
and other loads, including seismic loads not less than those for which the 
permanent structure is designed to resist.

c. Adequacy of Temporay Connections

During erection, temporary connection work shall be securely made by bolting and/or
^e«t Pnfoel
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