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

ARCC - Allowable Range of Contract Cost.

BAG “ Bids and Awards Committee.

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

Bidder - Refers to a contractor, msiufacturer, supplier, distributor and/or consuttanf who 
submits a bid in response to the requirements of the Bidding Documents. (2016 revised IRR, 
Sedion 5[d])

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

BIR - Bureau of internal Revenue.

BSP-Bangko Sentral ng Pilipinas.

CDA - Cooperative Development Authority.

Consulting Services - Refer to services for Infrastructure Prefects and other types of prefects 
or activities foe GOP nequihng adequate external technical and professional expertise that are 
beyond the c^ability and/or capa^ of the GOP to undertake such as. but not limited to; (i) 
advisory and review services; (ii) pre-Investnmt or feasibility studies; (iii) design; (rv) 
construction supervision: (v) management and related services; and (vi) other technical services 
Of special studies. (2016 revised IRR. Section 5[i^

Contract - Refers to the agreement entered into between the Procuring Entity and the Suppler 
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 foe parties, including ail attachments and apf^ndices thereto and all documents 
ir^corporated by reference therein.

Contractor - is a natural or Juridicaf entity whose proposal was accepted by foe Procurir>g Entity 
and to whom the Contract to execute the Work was awarded. Contractor as used in these 
Bidding Documents may likewise refer to a supplier, distributor, manufacturer, or consultant.

CPi - Consumer Price Index.

DOLE “ Department of Labor ar>d Empfoymerrt.

DTI - Department of Trade and Industry.

Foreign-funded Procurement or Foreign-Ass isted Protect - Refers to procurement whose 
fonding source is from a foreign government, foreign or mtemationaj finarKing institution as

CoBi»w*s< «f NC PMfem A«Ro Ra«n» aM f(C Rv
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Specified In the Treaty or international or Executive Agreement (2016 revised IRR, Section 
5M).
GR - Government Ftnandal Institution.

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

Goods “ Refer to aD items, supplies, materials and general support services, except Consulting 
Services and Infrastructure Projects, which may be needed in the transaction of public 
businesses or in the pursuit of any government undertaking, project or acdvity, whether In the 
nature of equipment, hjmiture, stationery, materials for construction, or personal property of any 
kind, including non^jersonai or contractual services such as the repair and maintenance of 
equipment and furniture, as w^l as trucks, hauling, janitorial, security, and related or 
analogous services, as well as procurement of materials and supplies provided by the Procuring 
Entity for such services. The term 'related' or "analogous services' shaH Include, but is not 
Umrted to. lease or purchase of office space, media advertisements, health maintenance 
services, and other services essential to the operation of the Procurmg Entity. (2016 revised 
IRR. Section 5(r])

GOP “ Government of the Philippines.

Infrastructure Projects - Indude the constniction. improvement, rehablirtatlon, demoittlon, 
repair, restoration or maintenance of roads and bridges, railways, airports, seaports, 
communication fadifties, d\nl works components of information technology projects, irhg^ion, 
flood control and drainage, water supply, sanitation, sewerage and solid waste management 
systems, shore protection, ^ergy/power and electrification fadlities, n^ion^ buildings, school 
Iwlldings, hospital buildings, and other related construction projects of the government. Also 
referred to as works or works. (2016 revised JRR. Section 5[u])

LOUs - Local Governrr>ent Units.

NFCC - Net Rnanctal Contracting Capacity.

NGA - National Government Agency.

PCAB - Philippine Contractors Accreditation Board.

PhilGEPS • Philippine Government Electronic Procurement System.

Procurement Project - refers to a specific or identified procurement covering goods, 
infrastructure project or consulting services. A Procurement Project ehall 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. (GPPG 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.

ConmpHn V KC PMsm «•) Ram M RC mr
P«i ^ te iMw. CmnduaMM



SECTION 1

INVITATION TO BID



PHILIPPINE
PORTS

INVITATION TO BID

FOR THE

CONSTRUCTION OF RC PLATFORM WITH RORO RAMP AND RC PIER,
PORT OF SAN ANDRES, CATANDUANES

The Philippine Ports Authofity, Oifoi>gh the Corporate Budget of the Aulhoiity for CY 2021, 
Intends to appt/ the sum of P108,004f897.34 being the Approved Budget for the Contract (ABC) 
to payrr>ent8 under the contract for the CONSTRUCTION OF RC PLATFORM WITH RORO 
RAMP AND RC PIER, PORT OF SAN ANDRES, CATANDUANES (LFP BCL NO. 013-2021). 
Bids received in excess of the ABC shall be automaticalty rejected at bid opening.

The Philippine Ports Authority now Invites bids for the above Procurement Project, Completion 
of the Works is required in Four Hundred Fifty (450) calendar days from the receipt by the 
successful bidder of the Notice to Proceed. Bidders should have completed a contract similar to 
the Project. *nie descnptlon of an eligible bidder 1$ contained In the Bidding Documents, 
particularly, in Section II (Instructions to Bidders).

Bidding wii be conducted through open competitive bidding procedures using a non- 
discretion^ *pass/foir crttenon as specified In the 2016 Revised Implementing Rules ai>d 
Regulations (IRR) of Republic Act (RA) 9164.

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

A complete set of Btddfrig Documents may be acquired by interested Bidders on 03 June 2021 
from the given address and webslte<s) below and upon payment of fr>e 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 Floof. PPA Bldg,. Bonifacio Drive, 
South Harbor, Port Area. Manila, and/of through video conferencing or webcasting via zoom, 
which shall be open to all prospective bidders.

Bids must be duly received by the BAG Secretariat through manual submission at the office 
address indicated below on or before 2$ June 2021 at 1:00 p.m. Late bids shall not be 
accepted.

All bids must be accompanied by 
stated In ITB Clause 16.

bid security in any of the acceptable forms and In amount

/k fior'rfBOO Drrre Soi/tn Kvixv PrxrAiM iuilj
PC Msriils f'niltUir.M

TcJ No (*6321 fa* No i*632l
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°o^it'‘ne 2021 al 2:00 P-ra-31 #le 7,h Ftoor- pPA Building. A. Bonifacio 
^ultt1 Ha*of. Port Area, Manila. Bids will be opened si the presence rf the bidders’ 

representatives who choose to attend the activity.

^di^lli^Pln^F'^Hlfh0nty r^eS lhe ri9ht ,0 reiect a"V and aH bids, declare a failure of 
J.K l?r,n,^ a, any l,me prior !o cor,trac' aw3'-d in accordance wrth 

"d 41 2016 rev!se<1 Implementing Rules and Regulations of RA No 9184
Without thereby incurring any liability to the affected bidder or bidders.

• Required PCAB Regtetration: MEDIUM A - Port, Harbor and Offshore
Engineering

For further information, please refer to:

BAG Secretariat. Philippine Ports Authority 
5lh Floor, PPA Bldg., A. Bonifacto Drive,
South Harbor, Port Area, Manila 
Telephone Nos. 527-47-35

527-83-66 to 83 Joc. 539 
PPA Website: www.Doa .cofn ph 
PhllGEPS Website: www.philgeps.gov.ph

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

http://www.philgeps.gov.ph
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INSTRUCTIONS TO BIDDERS
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1. Scope of Bicf

The Procuring Entrty, Philippine Ports Authority invites Bids for the 
Construction ofRC Platform with RoRo Ramp and RC Pier, Port of San 
Andres, Catanduanes with Project Identification Number LFP BCL No. 013- 
2021.

The Construction of RC Platform whh RoRo Ramp and RC Pier, Port of 
San Andres, Catanduanes is for the construction of Works, as described in 
Section VI (Specifications).

2. Funding Infonnation

2.1. The Philippine Ports Authority through the source of funding as 
indicated below for CY2021 in the amount of P 108,004,397.34. ^

2.2. The source of funding is:

Corpora fe Operating Budget

3. Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 
91S4 and Its 2016 revis^ IRR, including its Generic Procurement Manual ar>d 

associated policies, rules and regulations as the primary source thereof, while 
the herein clauses shad serve as the secondary source thereof.

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

The Bidder, by the act of submitting its Bid. shall be deemed to have 
inspected the site, determined ttie general characteristics of the contracted 
Works and the conditions for this Project, such as ttie location and the nature 
of the work; (b) dlmatte conditions; (c) tr^sportatlon fedirtles; (c) nature and 
condition of the teirain. geological conditions at the site communication 
fadlltles, requirements, location and availability of construction aggregates 
and oth^ mateiiais. labor, water, Seethe power and access roads; and (d) 
other Actors that may affect the cost, duration and execution or 
implenientdtlon of the contract, project, or work and examine all Instaictions, 
forms, terms, and project requirements in the Bidding Documents.

4. Corrupt, Fraudulent, C^luslve, Coercive, and Obstructive Practices

The Procuring Entity, as well as the Bidders and Contractors, shall observe 
the highest standard of ethics during the procurement and execution of the 
contract. They or through an agent shall not engage in corrupt, fraudulent 
collusive, coercive, and obstructive practices defined under Annex T of the 
2016 revised IRR of RA No. 9184 or other integrity violations In competing fa* 
the Project.

/
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5. Eligible Bidders

5.1 Only Bids of Bidders found to be legally, tecbnically, and 
financially capat^e 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 Pn^ect equivalent to at least fifty percent (50%) of the 
ABC adjusted, rf necessary, by the Bidder to current prices 
using the PSA’s CPI. e»:ept under conditions provided for in 
Section 23.4.2.4 of the 2016 revised IRR of RA No. 9164.

A contract is considered to be "^milar* to the contract to be bid 
if it has the major categories of work stated In the BDS.

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

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

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

7. Subcontracts

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

The Procuring Entity has prescribed that 
Subcontracting is notaiiowed.

7.2. Subcontracting of any portion of the Project does not relieve the 
Contractor of any liability or obligation under the Contract. The Supplier 
will be responsible for the acts, defoults. 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, servants, or workmen.

8. Pre-Bid Conference

The Procuring Entity wili hold a pre^id conference for this Project on the 
specified date and time and eiUier at its physical address and/CH‘ through 
videoconferendng/weboasting as indicated in paragraph 6 of the IB.

Canute ^ RC RMfan ««) R(Ae ftetV M eC ^ 
Pat d Sw «tn«. CmduvM*
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9. Clartfication and Amendment of Bidding Documents

Prospective bidders may request for darification on and/or interpretation of 
any part of the Bidding Documents. Such requests must be in writing and 
received by the Procuring Entity, either at its given address or through 
electronic mail indicated in die IBr at least ten (10) caiendar days before the 
deadline set for the submission and receipt of Bids.

10. Documents Comprtsing the 
Components

Bid: Eligibility and Technical

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

10.2 If the eligibility requirements or statments. the bids, and all odier 
documents for submission to the BAG are in foreign language other 
than English, it must be accompanied by a translation in English, which 
shall be authenticated by the appropriate Philippine foreign service 
establishment, post, or the equivalent office having jurisdiction over the 
foreign bidder's affoirs in the PhliippMnes. For Contracting Parties to the 
Apostille Convention, only the translated documents shall be 
authenticated through an apostille pursuant to GPPB Resolution No. 
13-2019 dated 23 May 2019. The English translation shall govern, for 
purposes of interpretation of the bid.

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 fix this Project. Any additional type of Contractor license or 
permit shall be indicated in tiie BDS.

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

10.5 A List of Contractor's major equipment units, which are owned, leased, 
and/or under purchase agreements, supported by proof of ownership, 
certification of availability of equipment from the equipment 
lessor/vendor for the durati(Xi of the project, as the case may be, must 
meet the minimum requirements for the contract set in the BDS.

11. Documents Comp rising the Bid: Financial Component

11.1. The second bid envelope shall contain the financial documents for the 
Bid as specified in Section IX. Checklist of Technical and Financial 
Documents.

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

tf
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11.3. For Foreigrvfurxied procurement, a ceiling may be applied to M prices 
provided the conditions are rr>et under Section 31.2 of ^ 2016 revised 
IRRofRANo. 9184.

12. Altemative Bids

Bidders shall submit offers that comply with the requirements of the Bidding 
Documents, including the basic technical design as indicated In the drawings 
and specifications. Unless there is a value engineering clause in the BDS. 
altemative Bids shall not be accepted.

13. Bid Prices

All bid prices for the given scope of work in the Project as awarded shall be 
considered as fixed prices, and therefore not subject to price escalation during 
contract implementation, except under extraordinary circumstances as 
determined by the NEDA and approved by the GPPB pursuant to the revised 
Guidelines for Contact Price Escalation guidelines.

14. Bid and Payment Currencies

14.1. Bid prices may be quoted in the local currency or tradeable currency 
accepted by ^e BSP at the discretion of the Bidder. However, fix 
purposes of bid evaluation, Bids denominated in foreign currencies 
shall be converted to Philippine currency based on the exchange rate 
as published in the BSP reference rate bulletin on die day of die bid 
opening,

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

15. Bid Security

15.1. The Bidder shall submit a Bid Securing Dedaration or any form of Bid 
Security in die amount indicated in the BDS, which shall be not less 
than die percentage of the ABC in accordance with the schedule in the 
BDS.

15.2. *nie Bid and t^d security shall be valid until One Hundred Twenty (120) 
days from the date set for BkJ ^lening. Any bid not accompanied by an 
acceptable bid security shall be rejected by the Procuring Entity as 
no rv res pensive.

18. 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/x electronic 
copies of the Bid. However, failure of the Bidders to comply with the said 
request shall not be a ground for disqualification.
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\f Procuring Entity allows the submission of bids through online 
submission to the given website or any other electronic means, the Bidder 
shall submit an electronic copy of its Bid, which must be digitally signed. An 
electronic copy that cannot be opened or Is corrupted shall be considered 
non-responsive and, thus, automaticdlly disqualrfied.

17. Deadline for Submission of Bids

The Bidders shall submit on the specified date and time and either at rts 
physical address or dirough online submis^n as indicated in paragraph 7 of 
the IB.

18. Opening and Preliminary Examination of Bids

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

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

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

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entit/s BAG shall immediately conduct a detailed 
evaluation of all Bids rated 'passed' using non^iscretionary pass/fail 
criteria. The BAG shall consider 8ie conditions in the evaluation of Bids 
under Section 32.2 of 2016 revised IRR of RA No. 9184.

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

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

20. Post Qualification

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

cenauano er AC ^aiDnii wti fttnv aM AC n«r
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tfiroogh the BIR Electronic Filing and Payment System (eFPS), and other 
appropnate licenses and permits required by law and stated in the BDS.

21. Signing of the Contract

docuTOnts required in Section 37.2 of the 2016 revised IRR of RA No
rnnli^8 of the Conlract- Additional Contract documents are
indicated in the BDS.

Camdn ftC PMtm «»IteiW M W PIM
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Bid Data Sheet

ITB Clause

5.2 For this purpose, contacts simSar to Project refar to contracts which
have the same M^or Categories of Works which shaSbe:

Descnption/Clanfication Ur^ of 
Measure

Quantity 
(at least)

1. Pile Driving Works Lm. 3,340

2. Rsinforcod Concrets Works eujn. 644

7.1 Portion of Works allowed to be 
subcontracted:

Maximum Percentage aBowed to be 
subcontracted:

Subcontracting is notalknved Subcontracting Is not aliowsd

10.3 For Joint Venture:

Special PCAB Licanse

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

Key Personnel Gerterai
Experience

Relevant
Experience
(Mirumum)

a. ProjectManager Five (5) years

b. Project Engineer Three (3) years

Cr M8ferMs£r?g/neerff One (1) year

</. Construction Safety and
Hearth Officer

One (1) year

e. Foremen Five (S) years

10.5 The minimum major equipment requirements ere the toitowing:

Please refer to Section 8, Annex 0 Minimum Mejor equipment
Requirements

✓
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12 Vdfus Engineering Clause:

Not Allowed

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

a. The amourtt of not less than P 2,160,097.9$, If bid security is in ca^, 
cashier>s/manager's check, bank draft/gusrantee or irrevocable letter of 
credit;

b. The amount of not less than P $,400,244.67. If bid security is in Surety 
Bond.

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

19.2 Partial bids:

Not Allowed

20 Other appropriate licenses and permits required:

None

21 Other contact documents are as foUows:

Cons&uction Schedule and S-Cutve, Manpower Schedule. Construcdon 
Methods, Equipment Utilization Schedule, Construction Safety and Health 
Program approved by the Department of Labor and Employment and 
PERT/CPM or o&^ acceptable tools of prefect scheduling.

cowcaon of Rc RHw »<« RC
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1. Scope of Contract

This Contract shall include all such Items, altfiough not speofioally mentioned, 
that can be reasonably inferred as being required for its completion as if such 
Items were expressly mentioned herein. Alt the pnDvisions of RA No. 9184 and 
its 2016 revised IRR, including the Generic Procurement Manual, afKl 
associated issuances, constitute the primary source for the temis and 
conditions of the Contract, and thus, applicable In contract implementation. 
Herein dauses shall serve as the secondary source for the terms and 
conditions of the Contract

This is without prejudice to Sections 74.1 arKj 74.2 of the 2016 re\rised IRR of 
RA No. 9184 allowing the GPPB to amer>d the IRR. v^ich shall be applied to 
all procurement activKies, the advertisement, posting, or invitation of whid> 
were issued after the effectivity of the said amendment

2. Sectional Completion of Works

if sectional completion is specified in the Special Conditions of Contract 
(SCO), references in the Conditions of Contract to the Works, the Completion 
Date, and the intended Completion Date shall apply to any Section of the 
Works (other than references to the Completion Date and Intended 
Completion Date for the w^ole of the Works).

Possession of Site

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

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

4. The Contractor's Obligations

The Contractor shall employ the key personnel named in the Schedule of Key 
Personnel indicating their designation, in accordance with IT6 Clause 10.3 
and speciried in the BDS, to carry out the supervision of die 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.

CoMictan cr w n«sm iMn fUte fianp M ne n*
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5. Perfonnance Security

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

5.2. The Contractor, by entering into the Contract with the Procuring Entity, 
acknowledges the right of the Procuring Entity to institute action 
pjrsuant to RA No. 3686 against any subcontrador be they an 
individual, firm, partnership, corporation, or association supplying the 
Contractor with labor, materials and/or equipment for the performance 
of diis Contract.

6. Site Investigation Reports

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

7. Warranty

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

7.2. The warranty against Struchjrai 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. Lia bi lity of the Contractor

Subjed to additional provisions, if any, set forth in the SCC, foe Contradoris 
liability under this Contrad shall be as provided by foe laws of the Republic of 
foe PhiliF^ines.

If the Contrador is a joint venture, all partners to the joint venture diall be 
jointly and severally liable to foe Procuring Entity.

9. Termination for Other Causes

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

rnrrnf 1m ‘nlni.rmnufi
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10. Dayworks

Sub^ to tfie guidelines on Variation Order in Annex *E* of the 2016 revised 
IRR of RA No. 9184, and if applicabte as indicated in the SCO. the E>ayworks 
rates in the Contractor’s Bid shall be used for small additional amounts of 
work or>ly when the Procuring Erttit/s Representative has given written 
instructions in advance for additional work to be paid for in that way.

11. Program of Work

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

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

12. Instructions, Inspections and Audits

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

13. Advance Payment

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

14. Progress Payments

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

COWMon 0(RC RC
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1$. Operating and Maintenance K/lanuals

15.1 If required, tiie Contractor will provide *88 built* Drawings and/or 
operating and maintenance manuals as specified in die SCO.

15.2. If the Contractor does not provide the Dravrings and/or manuals 
by the dates stated above, or they do not receive the Procuring 
Entity's Representative's approval, the Procuring Entity's 
Representative may withhM the amount stated in the SCC 
from payments due to die Contractor

CnfewiM ^ NC Me RvfV ^
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Special Conditions of Contract
GCC Clause

2 Sectional Completion:

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

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

None
7.2 Permanent structures: Fifteen (15) years

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

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

Entft/s Representative within days of delivery of the Notice
of Award.

11.2 The amount to be withheld for late submission of an updated 
Pmaram nf Work is

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

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

reouired is

The date hv which “as hi lift* rtrawinn.s am reouired Is

15.2 The amount to be withheld for toiling to produce *as builf 
drawings and/or operating and maintenance manuals by the date 
reouired is
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ITEM 01 DEMOLITION AND REMOVAL WORKS

DESCRIPTION

The wric Inclodes the fijmishing of all labor, materials and equipment required to carry out the 
oemoiijion and removal of oW slrurtures, port accessories and obatrxjcfions Including demdifton of 
miscellaneous concrete curbs etc., as required for the execution of the Contract.

Contrador shall submit the proposed methodology or procedure of demolition work with 
de^l^ drawings ar^d calculations If necessary, to the Engineer for approval, before the ©cecuUon

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

GENERAL PROVISIONS

1. The Confraclor shall be deemed to have satisfied himsetf of the site coodrlions, and to have 
ifJduded In his unit prices provision for aH risks that may arise during or rn connedfon with 
the work.

3.

The demolition shall be carried out by approved methods and equipment such as concrete 
breakers, gas-cutters, hydraulic jacks, compressed air disintegrators, etc., however no 
Wasting shall be used unless approved In writing by the Engineer and after rtotsining the 
written permission of the concerned authorities.

The Contractor shaR provide suitable equipment, skilled labor and appr^riate temporary 
works such as scaffoldings to ensure safety In his demolition works as well as In the 
adjacent area.

4. Contractor shall demolish all the structural members above the level on whkto 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 toe demolition works, except ger>eral earth, shall remain the property 
of the Procuring En%. the designated part of which shall be stored by the Contractor at 
places specified by the Engineer/ Accepting aufrwrtty. Receiving copy of Turn-Over Report 
shaH be provided.

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

INTERFERENCE VS/TTH PORT OPERATIONS

During the execution of the work, the Contractor shall not Interfere with the shippinq. navioation and
other traffic in the port

The Contractor shall mMte arrar>gements with the operations people on the schedule o( demolrtlgn
and related works to keep port operation activities undisturbed at all times.

Prior to commencement of the demoirtion works, the Contractor shafl inf«m/announce to port users
toe schedule of disconnection of utilitjes.

C'llWUlUll fWWC



STORAGE AND DUMPING
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Prior to the wmmencement of the demolition woric, the Engineer shall submit to the Contractor a list 
the mat^ls to be salvaged and overhauled, as property of PPA, and the descriptior> of 

the locatton of therr storage. Materials embedded in concrete units shall not be salvaged.

Jhe. Cj07tract0r sh311 materials to be salvaged from debris. Salvaged materials shall be
loaded, transported and unloaded by the Contractor at the specified locations.

The^C^ntractor may dump debris or extracted rocks on land areas but out of the site which areas 
pr?cire^ ^ prepared at his own expense. In this case, safety measures shall be 

undertaken in the transportng. unloading, covering and others as requested by the Engineer.

The ^proximate distance of the disposal site from the project site Is about five (5) kms as 
designated by the PMO thru the irrqjlemerrting office.

EXECUTION

1- Prior to toe commencement of demolition works, the alignments of toe new construction 
works to existir>g structure shall be checked.

2. The width and alignment of portion of existing structure to be demolished shall be marked bv 
paint 7

3- VWth these lines as guides, concrete shall be broken and reinforang bare cut. such that 
panels or portions of the structure can be lifted out for disposal elsewhere outside of toe 
operational work area.

4.

5.

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

Demolish pavements, curbs, fences, irtilrtles, services, navigation aids and the likes as 
determined In the field for eacto project and as shown on the drawings or as directed tw the 
Engineer.

6, Materials coming from the demolrtion works shall be property disposed by the Contractor. 

SAFETY

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

At the end of each da/s work, toe Contractor shall keep the workplace in safe condition and dean 
so that no part is in dar>ger of felling or creating hazard to persormd or equipment.
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ITEM 02 PILING WORKS (SPP)

SCOPE OF WMK

This see^n the minimum requifements for the fabrication, hauling, spotting, drivtna and
finishing of all foundation piles to be used as containment fof the proposed pier.

The Cwitactor may however, adopt in additioft to this minimum requirements additional provisions 
as be necessary to Insure the successful prosecution of the wortc related to the said 
undertaking.

METHOD STATEMENT

^Ofe the commencement of any piling worits. the Contractor shall submit (allowing sufficient time
• ,C^5e,?lon) to tt,e En9'neef for approval a Safety Policy and a Method Statement which shall 
include the following information:

1.

2.

3.

Program of Works detailing sequence and timing of individual portions of works,

M^imum proposed lead at any stage of driving b^ween a pi\e and its neighbor and the 
limitations of same rf hard driving is encountered.

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

MATERIAL REQUIREMENTS 

STEEL PIPE PILES

Sted tubular piles required untfer this heading may either be fluted or plain, tapered or cylindricsJ, 
«^less Of welded type or as indicated in the drawng conforming to the requirements of ASTM A 
252, equal or better. Minimum shell thickness shall be as indicated in the drawings.

Maoufecturing processes, grades and test requiremerrts shall conform to the requirements of ASTM
A 252. Other materials, equal or better, than this standard may be allowed udoo aoorovaf of the 
implementing agency.

Type of Test

Cherrvcal Composition 
Mechenicat/Tensile Test 
Physical /Test

Requirements

ASTM A252, ASTM A751 
ASTMA252, ASTMA370 
ASTMA252

REINFORCING BAND AND BACKING CYLINDER PLATE

ng Proceases' and test requirements shall conform to the requirements of ASTM 
A 252, Other materials, equal or better, than tois standard may be allowed upon approval of the 
implementing agency.

CONCRETE AND REINFORCEMENT WORKS

Concrete ^d reinforcement works for filler of steel pipe piles, concrete jacket and pile cap shall be 
in accordance wito the Section aReinforced Concrete* where the compressive strength of concrete
at 28 days and yield strength of reinforcement shall be 24MPa (3,500 psi) and 276MPa (40 OOODSi) 
respectively. v h /

Cononc*)n of PMmt) «*I RC««o R»fw M R C. PHr
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PROTECTIVE COATING 

Coating System

The corrosion protective coating shall be poly unethane-base.

The protective coating supplier is retired to certify that the materials delivered to the fabrication 
site will be proven to meet or exceed the following properties:

TECHNICAL PROP^TtES UNrr MINIMUM
TEST

STANDARD

A Physical Charactaristics:

Thickness microns 1500 ASTM Dll86

B. Mechanical Properties:

Tensile Strength N/mm^ 18 DIN 53504
Elongation % 19 ASTM D2370
impact J/mm 8 ASTM 2794-69/14
Bond Strength kgfcm2 234 DJNS3232

Appiicatjon of the prot^ve coating shall be one meter <1) below the design depth up to the pile 
butt of the steel pipe piles, as illustrated in Figure 1.

DECK ELEV.

SEABED ELEV. 

DESIGN DEPTH ELEV.

PILE TIP
CwWudofi of Ra0mw» RC*V}R»^«nJRC Par----
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Figure 1: Illustration showing the application of Protective Coatfna System 
Surface Preparetton

The surface areas of the sections of piles that are Intended to be coated are cleaned in accordance 
wrth standard ISO 8501-1 'PkAoriai Standard of Cleanliness'. These standards for surface cAearnna 
^me the visual charactenstics of the subsfrate as viewed by the naked eye. Once the substrate is 
deaned, if is compared to reference pictures contained within the standards. The Sa 2H is to be 
used for this undertaking, which is defined in ISO 8501-1 as having the following characteristics:

•Veiy thorough blast cleaning: Near white metal, 85% dean. The surface shall be free from visible 
OIL dirt and grease, from poorly adhering mill scale, rust, paint coatings and foreign matter The 
rrwtal has a greyish cokx. Any traces of contarrsnation shall be visible only as slight stans in the 
form of spots or Gripes.”

Spraying Mettxxi

Airless sprayi^ techniques Involve paint being "forced out of an orifice at high pressure, 5 to 35 
pafnt appears to form a coabng "sheet* to ensure a uniform and continuous coating 

lay^. This unrfonnrty Is important as even the smallest discrepancy in the coaling can lead to 
acce*?rat^ corrosion- Once any small-sized area of the substrate becomes exposed it will begir> to 
corrode. This corrosion corrtinues under the protective layer In the adjoining noeted areas m eN 
directions, even If the coating has no\ been damaged.

Good surface preparation Is essential and it profoundly effects the performance of toe protective 
coating. Poor surface preparation Invariably develops a poor adhesive bond between the coating 
and the substrate and causes premature coating failure. Hence, the surface preparation »d airless 
spraying shall be done In an ‘Endosed Area* wherein humidity and corrosion may be controHed 
prfor to delivery of the Steel Rpe Piles at the project site.

OrhsrtQ repairs

A special touch up materials shall be provided by the supplier/conlractor and shall be done either by 
the w of a spray or manual brush with the objective of having a final homogeneous coating. The 
spedal touch up materials shall be used in r^)air1ng damages caused by handllrw and transportino 
of toe Steel Pipe Piles.

lAELDING REQUIREMENTS

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

JISZ3211

JISZ3213

JIS23312

JISZ3313

JIS Z 3352

Covered Electrodes for Mild Steel

Covered Electrodes for High Tensile Strength Steel

MAG Welding Solid Wires for Mild

Flux Cored VWves for Gas Shielded and sett-shielded 
Metal Arc Welding of Mild Steel, High Strength Steel and 
Low Temperature Service Steel

Submerged Arc Welding Fluxes for Carbon Steel and L<7W Alloy Steel

CmVttfofi 01 RaMm %« nCftO rWwM RC. Par 
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EXECimON

MARKING

The pile shall be marked on with durable paint indica^ng; 

1 Serial Number, marked dose to both ertds

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

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

4. Meters mark In two faces, throughout the length 

DOCUMENTS TO BE SUBMITTED

1.

2.

3.

4.

5.

6. 

7.

St^ Pipe nanufacturing plan (Steel pipe production plan, welding method, wading 
matenal, production location, production inethod, transportation, etc.)

Design plan

ManuMuring process

Shtpmerrt method and stacking plan

Steel pipe inspection certificate

Size inspection record

Radiographic Test record

STEEL PIPE PILES

The Contrador shall submit to the Engineer three (3) copies of test reports by the approved steel 
mrll certifying that the steel pipe pile meets the requirements specified in these technic^ 
specrficatons.

PILE SPLICING

General Provision

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

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

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

4. The welder shall be accredited by TESOA.

c«n*ic«a< eMs(*i •» «KRO M Re. I
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REINFORCED CONCRETE

The r^uirements regarding testing of concrete and reinforcarnertt used in the concrete filler and 
cage bars of steel pipe piles shall be in accordance with Section 'Reinforced Concrete".

STORAGE AND HANDLING

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

2- Piles shall be stacked on a stable yard and sh^l not be stacked more than three (3) tiers 
high.

3. All piles shall be carefully lifted at the location of the lifting points as Micated In the 
Drawings. Other practrcal and convenient m^hods may be used subject to the of
the Engineer.

DRIVING OF PILES

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

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

^es driven sh^l be held firmly in position in axld alignment with the hammer by means of leads of 
adequate length. Approved cushions shall be provided to the pile butts.

BEARING POWER OF PILES

Each pile shatf be driven to attain not less than the required minimum bearing power shown In the 
pile schedule, as determined by the HIley's Formula as follows:

For Diesel Pile Hammer: 

where:

1 2WH
R =

6 S + 2.54

R = allowable bearing capacity of pile (tf)

W = weight of ram (tf)

H = fall of ram (cm)

S s set (cm)

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

DRIVING RECORDS

Plat
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The Contractor shall keep complete and accurate piling records. Two (2) signed copies of these 
records sh^l be submitted to the Er>gineef not more than 48 hours from the date of works detailed 
dierein. The pite records shalt always be submitted with sufficient time for die Engine^s approval.

The records shall contain die following information:

1. Pile reference number

Pile type and Steel Grade

Pile Length

Commencing surface level and final toe level 

Depth driven, time, date when piles were driven

2.

3.

4.

5.

6. Where required die number of blows to drive each 250 mm over die la^ 2.5 meter shall be 
recorded

7. Comments regarding unusual/unexpected driving conditions

INTERRUPTED DRIVING

When driiring Is stopped before final penetration is reached and/or refusal is attained, the record of 
pile penetration $h^ be taken only after a mtntmum of 30 cm. (12 in.) total penetr^fon has been 
obtained on resumption of driving.

ALIGNMENT TOLERANCE

Piles driven shall be widiln die viewable tolerance in alignment of 10 cm. (4 in.) in any direction. 

DAMAGED AND MISDRfVEN PILES

1. Piles shall not be more than 10 cm. (4 in.) out of place at cut-<rff level. All steel pipe piles 
shall not be more than 2% out of plumb.

2. Any pile damaged by impre^ driving or driven out of its proper location, or driven out of 
etevation fixed on the plans, shall be corrected correspondingly at the Contractor's oxp&nse 
by any of the fbllQwing methods:

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

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

c. Spliong an additional length.

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

Cenf*MMnefPI«efm*«iRORORlfn»*MR.C ^
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ITEM 03 REINFORCED CONCRETE

SCOPE OF WORK

Air worics fairing under this Section shall include reinforced concrete for all kinds and parts of any 
reinforced corKrete structure.

GENERAL PROVtSfONS

1. Full cooperation shall be given to the other trades to install embedded rtems. Suitable 
templates or Instructions will be provided for setting, items shall have been in^)ected1 and 
tests for concrete or other materials or for mechanical operations shaN have been completed 
and ^proved.

2. The following publlcabons of the issues listed below, but referred to thereafter by basic 
designation only, form as an integrat part of fois Specific^n to the extent indicated by the 
reference thereto:

a. American Concrete In^ftute (ACI) Standards:

AC1117 Standard Specifications for Tolerances for Concrete Construction 
and Materi^s

ACi 121R. Quality Management System for Concrete Construction

ACI 201.^ Guide to Durable Concrete

ACi 211.1 Standard Practice for Selecting Proportions for Normal. Heavyweight, 
and Mass Concrete

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

ACI 301 Specifications for Structural Concrete 

ACI 304.2R Placing Concrete by Pumping Methods

Guide for Measuring. Mixing, Transporting, and Placing CoiKrete 

Hot Weather Concreting

Standard Specification for CoJd Weather Concreting 

Guide to Curing Concrete 

Guide for Consolidation of Concrete 

Giide for Concrete Inspection

ACi 304R 

ACI 305R 

ACI 306.1 

ACI 308R 

ACI 309R 

ACI311.4R 

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

 ̂erf 8ma AMoa, dkn Ama. cawAone*



10
T«€frM 8Q0Ofca»ar« 

(l>rtrwtad CgroaM)

ACI347 Guide to Fonnwork for Concrete

AC1SP-1S ReW Reference Manual; Standard Specrfications for Structural 
Concrete with Selected ACI and ASTM References

ACI SP>2 ACI Manual of Cortcrete Inspection

American Society for Testing and Materials (ASTM) Publications;

ASTM C150 Standard Spedfrcation for Porttand Cement

ASTM C114 Stw>dard Method for Chemical Analysis of Hydraulic Cement

ASTM C 185 Stmdard Method for Air Content Hydraulic Cement

ASTM Cl IS Standard Test Method tor Fineness of Portland Cement by the 
Turbidimeter

ASTM C 204 Standard Test Method for Fineness of Hydraulic Cement by Air- 
Permeability Apparatus

ASTM C151 Standard Test Method for Autoclave Expansion 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 Hydraullc-Ciement Paste 
Gilmore Needles

ASTM C191 Standard Test Method of Time Setting of Hydraulic Cement by Vfcat 
Needle

ASTM C 33 Standard Spedticatfon for Conoete Aggregates

ASTM C136 Standard Test Method for Sieve Analysis of Rne aid Coarse 
Aggregates

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

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

ASTM C128 Standard Test Metiiod for Density, Relative Density (Specific Grawly) 
and Absorption of Rne Aggregates

ASTM C 87 Standard Test Method for Effect of Orgartc Impurities in Rne Aggregate 
on Strength of Mortar

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

ASTMC 97 Standard Test MeO>od for Absorptim and Bulk Specific Gravity of 
Dimension Stone

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

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

ASTM C 98 Star>dard Test Method for Soundness erf Aggregates by Use of Sodium 
Sul^e or Magnesium Sulfate

ASTM C 131 Test Method for Reastance to Degradation of SmalLsize Coarse 
Aggregate by Abrasion and Irrpact in the Los Angeles Machine

ASTM C 94 Standard Specification for Ready-Mixed ConoM

ASTM D 512 Chionde Ion in Water

ASTM D 516 Sulfate Ion in Water

ASTM A 615 Standard Specification for Deformed and Rain Carton-Steel Bars for 
Concrete Reinforcement

ASTM A 370 St^Klad Test Methods aid Definitions for Mechanic^ Testing of Steel 
Products

ASTM A 510 Standad Specification for General Requirements for Wire Rods and 
Coarse Round Wf re, Carbon Steel

ASTM A 6 Standard Spedfioatlon for General Requirements for Rolled Structural 
Steel Bars, Plates. Shapes, and Sheet F^ing

ASTM C 31 StarKlard Practice for Making and Curing Conci^ Test Specimens 
in the Field

ASTMC39 Standard Test Method for Compressive Strength of Cylirtdric^ 
Conoete Sped mens

ASTM C 172 Standard Practice for Sampling Freshly Mixed Concrete

ASTM C 1.92 Standard Practice for Making and Curing Concrete Test Sped mens in 
the Laboratory

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

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

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

Cc*njVuSD''of Pll Vwrn vCn KlAO R C Rtf'
PM o'6an «
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ASTM C174 standard Test Method to Measuring TWckness Ccmcrele Elements 
Using Drilled Concrete Cones

ASTM C143 Standard Test Method to Slump of HydraiAc-Cemerrt Concrete

ASTM C 494 Standani Specification to Chemical Adrr^res to Concrete

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

ASTM C171 Standard Spedfication to Sheet Materids to Curing Concrete

ASTM C 309 Standard Spedfication for Liguid Membrane-Forming Compounds to 
Curing Concrete

ASTM 5329 Standard Test M^hods to Sealants and Rllers, Hot Applied. For Joints 
and Cracks In Asphatbc and Portland Cement Concrete Pavements

ASTM DS167 Standard Pradks to Mdting cf Hot Aff£ed Jdrrt »d Crack S^am 
and Rller to Evaluation

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

ASTM A 966 Standard Test Method for Magnetic Particle Examinatfon of Steel 
Forgings using Altemating Current

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

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

ASTM C1107 Standard Spedfication for Packaged Dry, HydfauBc-Cement Grout 
(Non-shrink)

ASTM C1116 Standard Spedfication to Rber-Reinforced Concrete

ASTM C 1157 Standanl Spedfication to Hydraulic Cement

ASTM C138 Standard Test Method for Density fUrwt Wtoghf), Yield, and Air 
Corttent (Gravimetric) of Concrete

ASTM C173 Standard Test Method to Air Content of Freshly Mixed Concise 
by the Volumetric Method

ASTM C 260 Star^rd Specification for Air-Entralning Admixtures to Concr^

ASTM C 295 Petrog raphlc Examination of Agg reg^s for Concrete

ASTM C 33 Standard Spedfication for Concrete Aggregates

ASTM C 42 Standard Test Method for Obtaining and Test DrSled coresaid Sawed 
Beams d Concrete

C«fMudwi af ntfvd «wi ncRO Ml A.fr Pi»
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d.

6.

e. 

f

ASTMC469 Slatic Modulus of Elasticity and P^saon's Ratio of Conoete in 
Compression

ASTM C 595 Standard Specification for BlerKled Hydraulic Cements

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

as™ C 1761 Preformed Expansion Joint Fiers for Concrete Paving and Structural 
Construction.{Non-exlnidjng and Resilient Bituminous Types).

ASTM D1179 Fluoride Ion In Water

ASTM D1190 Staidard Specification for Concrete Joint Se^. Hot-Applied 
BasticType

ASTM D1761 Standard Specification for Preformed Expansion Joint Rllerfor 
Concrete Paving and Structural Construction (Non-extruding 
and Resilient Bituminous Types)

ASTM E329 Standard Specification for Agencies Engaged in the Testing and/ or 
inspection of Matertats used in Con^ruction

American VNfoiding Society (AWS)

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

Philippine N^ional Standi (PNS)

PNS49 Steel Bars for Concrete Rernfbrcement

OPWH Standard Specrficatior)s

All other standards herdnafter indcated.

The edition or the revised version of such codes and standards current at the date 
twenty eight (28) days prior to date of bid submissfon shad apply. During Contract 
^(^on. any changes in such codes and standards shall be applied ^r approvd by the

SUBMITTALS 

1.

a.

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

Submit Test Reports for the foltowing:

a.1 Concrete mixture proportions

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

^ S«t Andna. San AMm, C4iMAaiw
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suftaM for the job condttions. Test reports sh^ be subrrvtted alor»g wrth the 
concrete mixture proportions. Obtain approve before concrete placement 
FuHy cfescnbe the processes and methodology whereby mixture proportions 
were developed ar>d tested and how proportions wll be adjusted during 
progress of the work to achieve, as dosely as possible, the designated ieveCs 
of relevant properties.

a.2 Aggregates

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

a.3 Admixtures

Submit test results in accordance with ASTM C 494 and ASTM C 1017 for 
concrete admbdures, ASTM C 260 for air-entraining agent, and manufacturer's 
literature and test reports for corrosion inhibitor and anti-washout admbdure. 
Submitted data shaB be based upon tests performed within 6 months of 
submittd.

a.4 Cement

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

Water

Submit test resists fo accordance with ASTM D 512 and ASTM D 510.

b. Submit Certificates for the followjng:

b.1 Curing concrefo eiemonfo

Submit proposed maten^s and methods for curing concrete elements. 

Form removal scheduleb.2

b.3

Submit proposed m^eriald and methods for curing corrcrete elements. 

Concrete placement and compaction

Submit technical Merature for equipment and methods proposed for use in 
pladng concrete. Include pumping or conveying equipment indudlng type, 
size and material for plpa. valve characteristics, and the maximum length and 
height concrete vrill be pumped. No adjustmerrts sUI be made to the ntixture 
design to facilitate pumping.

BM Ad*c«. toi Mm.
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Submft technical Irtersture for equipment end methods proposed for vibrating 
and compactcorKrete. Submittai shell Indude technical literature describing 
the ^ulpment indudlng vibrator diameter, length, frequency, amplitude, 
cerrtrihigd 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 compacting screed or other method to ensure dense 
placemenL

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.

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

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

The Contractor shall submit shop drawings showing reinforcing bar placing and bar lists 
for the Engirmr's ai^roval. Such shop drawings shall show also supplemental bars for 
forming, strengtt>erHn9 frmes of bars of sufficient rigidity to withstand forces during placing 
eonciete. If necessary, shaped steel may be added to improve rigidity cf the frame of ber

Such shop drawngs shsti dearly indcate bar sizes, spacing, location and quantities of 
rdnforcement, n>esh. chairs, spacers and other details to be as per ACI Manual of 
Standard Practice for Detailing Reinforced Concrete Structures.

Details shall be prepared for placement of reinforcement where special conditions occur. 
Including most congested areas and connection between precast concrete and concrefo Irv 
situ.

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

MATERIAL REQUIREMENTS

CEMEKT

Unless otherwise specrfied in the Drawings, only one (1) brand of cement shall be used for 
any individual structure. In detennirting the approW mix. cnty Portland cement shall be used 
as the cementitious material.

1. Portland Cement ASTM C ISO

Type I (for general use in construction)

Cc«Mw«cfi arnwom FKRO RM M R c. n*r
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ADMIXTURE (IF NECESSARY)

Unless otherwise required by field conditions, admixture may be used subject to the 
expressed approval of the Engineer. TTte cost of which shall already be tnduded in the unit 
cost bid of the Contractor tor the concrM.

1. Air Entraining Admixture shall conform to A STM C 260.
2. Admbcture other than air entraining agent shall conform to ASTM C 494.
3. Admbdure containirrg chloride ions, or other ions produdr>g deleterious ^fect shaff 

not be used.

AGGREGATES

1. Crushed Coarse Aggregate

Corrforming to ASTM C 33 ar>d having nornnal sizes passing 33.0 mm to 19.0 mm. 19.0 mm 
to 9.5 mm to No. 4 sieve. The material shall be well graded between the limits indicated and 
indMdualty stoc^led. It shaH be the Contractor's responsibility to blend the materials to 
meet the gradation requirements for various types of concrete as specified herein.

Nomine sizes tor combined gradafa'on shall be as foflcws:

Nominal Size of Coarse Aggregates

ASTM Sieves % by Weight Passing

40mm 25mm 19mm 10mm

50.0mm (20 100 - - -

38.0mm (1 1/2*) 95-100 100 - -

31.^m(11/4") • 90-100 100 -

25.0mm (1*) • - 90-100 -

19.0mm (3/4*) 36-70 25-90 - 100

16.0mm (S/S') - - 20-66 85-100

9.5mm (3/8') 10-30 0-10 h 0-IQ 0-20

No. 4 0-5

CeWw«B>efRafemiin0iROROIBn>t(4 Piw 
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2. Rne Aggregate

A STM C 33 except lor gradation which has been revised to meet local conditions unless 
otherwise required by the Engineer, grading of find aggregate ^>all be as foficws;

ASTM Sieves % by Weight Passing

9.6mm (3/8*) 100

No4 90-100

No. 6 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 
msx proportions of concrete are based.

Due care shall be taken to prevent segregation.

The mixing water shall be dear and ai^rently dean, if it contains quantities or substartces that 
discolor it or make it smell or fade unusual or r^jectionable, or cause suspidon, it shall not be used 
unless service records of concrete made with tt (or other information) indicated that it is not injurious 
to the quality, shall be subject to the acceptance crtteria as shown in Table 6.3 and Table 6.4 or as 
dedgnated 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 
discorttiriued If undesirable reactions with admixtures or aggregates occur.

Table 6.3 Acceptance Criteria for Questionable Water Supplies

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

90

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

Time of Setting (Gillmore Test)
Initial
Final Set

No marked change
No marked change

Appearance Clear

c< don Sma AMm, GMooiMa
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Color Colorless

Odor Odorless

Total Solids SOO parts/million max.

PH v^ue 4.5 to 8.5

Tab^e 64 Chemical Limitatkm for Wash Water

Limits
Chemical Requirements. Minimum

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

1. Prestressed Concrete
2. ConventionaNy reinforced concrete in a moist 

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

0.06 percent
0.10 percent

0.15 percent
environment but not exposed to chloride

4. Above ground building construction where No limit for corrosion
the concrete will stay dry

Sulfate as SO4, ppmA 3,000Alkalies as (N^O * 0.858 KsO). ppm 600
Totaf Solids, com 50.000

Wash water reused as mixing water tn concrete may exceed the listed concentrations of 
sulfate if it can be shown that the concentration calculated in the total mixing water, including 
mixing water on ttse aggregate and other sources, does not exceed that staled lin^.

Water will be tested in accordance with, and shall meet the suggested requirements of 
AASHTOT 26.

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

CURING MATERIALS 

1. Impervious Sheet Materfa/s

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

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

Membrane Forming Curirtg Compound

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

2.

3.

cwuaantff^iii ■>!
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JOINTING MATERIALS

1. Sealant

Sealant shall be muHLcomponent, polyurethane base compound, gray in color, self­
leveling for horizontal pints, 2 part pd^remdyne, terpdymer compound, gtay In colon 
n<»-sag for vertical joints.

Sealant sh^l be compatible with materi^s in contact and to perform satisfactorily under 
salt water and traffic additions, ar>d be capable of making joint watertight and ^low 
movement 25% of the width of joint In any direction.

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

2. Joint backing shall be expanded extruded polyethylene, low density, oval In shape to fit 
the joints as indicated on the drawings ar>d to be compatible with seetent

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

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

EPOXY BONDING COMPOUND

ASTM C 881. Provide Type I for bonding hardened concrete to hardened concrete: Type if for 
bonding freshly mixed concrete to hardened concrete; and Type III as a binder in epoxy mortar or 
concrete, or for use in bonding skid-resistant materials to hardened concrete. Provide Class B If 
placement temperature is between 4 and 169C; or Class C if placement temperature is above 
le^c.

REINFORCEMENT

Steel reinforcement, other than Steel for Pre-stressIng, used In Reinforced Concrete, shall corrfbrm 
to ASTM and PNS as foBows:

ASTM Designation A815 - Deformed Biflet Steel Bars for Concrete Reinforcement, 
Minimum yield strength of 276 MPa (40,000 psi).

PNS49 * Steel Bars for Concrete Reinforcanent

TIE WIRE

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

SAMM-ES AND TESTING 

1. Cement

Cntaton PWm Mn FKRO itanv vrt RC. PIv 
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S»npled either at the mil! or at the erte of work and tested by an independent commercial or 
government testing laboratory duly accredKed by the Bureau Research and Standards 
^RS) of the OPWH, Department of Science and Technology (DOST) or the Department 
of Trade and Irtdustry (DTI) at no additional cost to PPA. Certified copies of taboratory te^ 
repc^ shall be furnished for each lot of cement and shall Include all test data, resits, and 
oeflm«^ that the sampling and testing procedures are in conformance with the 
^ecancabons. No cement sh^l be used un13 nc*ce 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 
delivered at the Site ml later found after test to be unsuitable shall not be incorporated into 
the permanent works.

2. Ag^egates: Tested as prescribed in ASTM C 33

At least 28 days prior to commencing the work, the Contractor sh^l inform the Engineer <rf 
me proposed source of aggregates and provide access for sonpling.

Gradation tests will be made on each sample wrthout delay. All other mregates tests 
required by these Specifications shafl be made on the initial source samples and shell be 
repeated whenever there Is a change of source. The tests shall indude an analysis of each 
grade of matenal and an analysis of the confibined mateiiai representing the ^gregate 
part of the mix.

3. Reinforcemertt

Certified copies of mill certificates sh^l accompany deliveries of steel bar reinforcement If 
requested by the Engineer additional testing of the matenals shall be made at the 
Contractor's expense.

4. Concrete Tests

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

6. Test of Haidened Concrete in or Removed from the Strudure

When the results of the arengto tests of the concrete specimens indicates the concrete as 
placed does not meet toe Specification requirements or where there are other evidences 
toat toe quality of conaete is below toe specification requirement in the opinion of the 
Engineer, tests on cores of to-place concrete shaH be made in conformance wfth ASTM C 42.

Core specimens shall be obtained by toe Contractor and shall be tested. Any deficiency 
shali be corrected or If the Contractor elects, he may submit a proposal for approval before 
toe 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 wHh Chapter 20 
of ACI 318. The cost of the load tests shall be borne by the Contractor. If any concr^e shows

CMM4OT PHem NCMO M R£
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evid^Ke of failure during the toad test, or fails the load test as evaluated, the deficiency be 
corrected in a manner approved by the Engineer at no additional cost to the 
Authority.

6. Chemicd Admixtures/Additives

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

Samples of any admixture s/add rtives proposed by the Contractor shall be submitted for 
testing at least S6 days in advance of use, which shall require approval of the Englr>eer. 
Testing of admixtures/addrtives proposed by the Contractor iriduding test mixing and cytirvier 
test shall be at the Contractor's expense.

7. Jointing Materials and Curing Compound Samples

At least 28 days prior to commencing the work, the Contractor shall submit to the 
Engineer for his approve samples of the following materials proposed for use tog^her with 
manufacturer’s certrlicate.

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

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

EXEOjTK>N

DELIVERY, STORAGE AND HANDLING OF MATERIALS 

1. Cement

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded items, and 
diamfer strips are in place and ready for concrete placement. ACI 301 and ASTM A 934 
for job site storage of materials. Protect materials from contaminants such as grease, c4r 
and dirt Ensure materi^s can be accurately identified after burtoles 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 ^ 
absorption of moisture. Storage accommodations for concrete materials shall be subject to 
approval and shall afford easy access for inspection and identificatjon of each shiprnent in 
accordance with 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 ntixers whether conveyed in 
vehicles or in mechanical means, cement shsdl be protected from whether by effective 
coverings. EffKterrt screer^ shall be supplied and erected during heavy winds.

C»oVudoo d PWm RCRO Ramp aM R C.««(
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tf the cement i$ delivered in bulk, the Contractor shall provide, at his own cost, approved 
silos of adequate size and numbers to store suffident cement to ensure continuity of work 
and the cement shall be placed In these silos Invnediateiy after rt has been delivered to the 
Site. Approved precautions shall be taken Into consideration during unloading to ensure 
that the resolting dust does r>ot constitute a nuisance.

If the cement is delivered rn bags, the Contractor shall provide, at his own cost, perfectly 
waterproofed and well ventilated sheds having a floor of wood or concrete raised at least 
0.5m above the ground. The sheds shall be large enough to store sufficient cement to 
ensure continuity of the work and each consignment shall be stacked separately therein 
to permit easy access for inspection, testing and approval. Upon delivery, the cement shaR 
at once be placed in these sheds and sha8 be used In the order in which it has been delivered.

Cement bags should not be stacked more than 13 bags high. All cement shall be used 
within two months of the date of manufacture. If delivery conditions render tois impossible, 
the Engir^eer may pem^ cement to be used up to three (3) month after manufaduring. 
subject to such conditions including addition of extra cement as he shall stipulate.

2. Aggregate

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

Stockpiles of coarse aggregate shall be built In horizontal layers not exceedng 1.2 m in 
de^ to rnnimize segregation.

FORMWORK

Forms

Designed, constructed, and maintained so as to insure that after removal of forms the 
finished concrete members will have true surfaces free of offset, wsMness or bulges and 
will conform accurately to the irtolcated shapes, dimensions, lines, elevations and 
positions. Form surteces that will be in contact with concrete shdl be thoroughly cleaned 
before each use.

Design

Studs and wales shall be spaced to prevent deflection of form material. Fonns ar>d joints shall 
be sufficiently tight to preverrt leakage of grout and cement paste during ^adr>g of 
concrete. Juncture of formwork panels shdl occur at vertical control joints, and construction 
joints. Forms placed on successive units for continuous surfaces shall be fitted in accurate 
alignment to assure smooth completed surfaces free from irregularities and signs of 
discontinuity. Temporary opening shall be ananged to wall and where otherwise required 
to facilitate cleaning and inspection. Forms shall be readily removable without impact, 
shock, or damage to the concrete.
Fomi Ties

Factory tebricated, adjustable to permit tightening of the forms, removable or snap-off

~ C«nmeW«>of <■«'RORO Rtfup m R c.f%>
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of design that wifi not allow form d^ectkm and will not spall concrete upon removal 
Bote and rods that are to be completely withdrawn shaH be coated wfth a non-staining 
bond breaker. Ties shall be of the type which provide watertight concrete.

4. Chamfering

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

5. Coatings

Forms for exposed surfoces shall be coated with form oil or form-release agent before 
fe*nforcement is placed. The coating shall be a commercial formulation of satisfactory end 
proven perforronce that will not boi^ with, stain, or adversely affect concrete surfoces, and 
sh^l not impair subsequent treatment of concrete surfaces depending upon bond or adhesion 
nor Impede the wetting of surfaces to be cured with water or curing compounds. The coatir>g 
shall be used as recommended in the manufacturer's printed or written instructions 
Fams for unexposed surfoces may be wet with water in Meu 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 c4 Forms shall be done \n a manner as to prevent injury to the concrete and to insure 
complete safely of toe strudure after the following conditions have been met. Where toe 
strudure as a whole is supported on shores, forms for beam and girder sides, ar>d similar 
vertical strudural members may be removed before expiration of curing period. Care shall 
be taken to avoid spalling toe concrete surface or damaging concrete edges. Wood forms 
shall be completely removed.

Minimum stopping and striking time shall be as follows unless otherwise approved bv the 
Engineer.

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

Vertical sides of beams and walls, lift exceeding 1.2 m 36 hours Soflilfts of man sld» and 
beams (props left under) 5 days

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

7. Control Test

If the Contractor proposes to remove forms earlier than the period stated above, he shall be 
requii^ to submit the results of control tests showing evidence that concrete has attair^ed 
sufRdent strength to permit removal of supporting forms. Cyflnd« required for control tests 
shall be provided In addition to those otherwise required by this Specification. Test 
spedmens shall be removed from molds at the end of 24 hours and stored in the structure 
as near the points as practicable, the same protection from toe elements during curing as is 
given to those portions of toe stmcture which they represent, and shall not be removed from 
the structure for transmittal to the teboratory prior to wpiration of three fourths of the 
proposed period before removal of forms. Cyfindera will be tested by and at the expense of 
the Cofrtractof. Supporting forms or shoring shall not be removed until control test 
speamens have attained strength of at least 160 kg^q cm. The newly unsupported portions 
of the structure shall not be subjected to heavy construction or materid loading.

-------- n
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REINFORCEMENT

1. Reinforcement

Fabricated to shapes and dimensions shown and shatf 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. Reinforcing steel reduced In secifoo shall 
not be used. After any substantial delay In the work, previoosly placed reinforcing steel for 
future bonding shall be inspected and cl earned. Reinforcing steel shall r>ot 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 slr^hten reinforcing 
steel shdl not be permitted- Bm shall be moved as necessary to avoid interference with 
other reinforcing steel, conduits, or embedded items. If bars are moved more than one bar 
diameter, the resulting arrangement of bars Indudfng additional bars necessary to meet 
s^ctural ^uirementa shall be approved before concrete is placed. In slabs, beams and 
glriters, reinforcing steel shall not be spliced at points of maximum stress unless otherwise 
indicated. Unless otherwise shown in the drawings, laps or splices shall be 40 times the 
reinforcing bar diameter.

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

Nominal Diameter 
(mm)

Nominal Perimeter 
(mm)

Nominal Sectional 
Area 

(so. mm)

Unit Weight 
(kg/m)

10 31.4 78.54 0.616

12 37.7 113.10 0.888
1$ 50.3 201.10 1.579

20 62.8 314.20 2.466

25 78-5 490.90 3.854

28 86.0 615.70 4.833

32 100.6 804.20 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

Welding of reinforcing bars shall only be permitted where shown; all welding shown shall be 
performed in accordance with AWS D1Z1.

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

Supports shall be provided in conformance with ACl 315 and ACl 318, unless otherwise 
indicated or specified.

Cont«vB»Mi of PMonn RCmO
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6. Concrete Protectron for Reinforcement

a. The minimum concrete cover of reinforcement shell be as shown below unless 
otherwise ndicated In the drawings.

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

Minimum Cover

7.5cm Of more (marine stnictuies and concrete cast against and permanently 
e)^x)sed to earth)

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such as beams, slabs, curtain wall, pile caps and 
fender/mooring blocks shall develop a minimum 26-day compressive cylinder strength of 24 MPa 
<3,500 psi) as indicated in the drawings. While for pre-stressed concrete piles a compressive 
strength of 35 MPa (S.OOOpsi).

TRIAL BATCH FOR CONCRETE

Thirty (30) calendar days before the start of cortcreting works, the Contractor shat! submit design 
mixes and the cones pending test result made on sample thereof. Samf^ing and testing shall be in 
accordance with the A STM Standard procedures for sampling and testing for the particular design 
strength(s) required.

The particUars of the mix such as the ^ump ar>d the proportionate weights of cement saturated 
surface dry aggregates and water used shall be stated.

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

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

The co^ of sampling, handling and taneporting samples from jobsite to the laboratory and the cost of 
subsequent tests made until the de^red mix is attained shall be fbrthe account of the Contractor.

Slump Test shall be made In conformance with A STM C143, and unless otherwise ^)edfied by toe 
Engineer, slump shall be within the follcwing lirnts:

Structural Element
Slump for Vibrated Concrete

Minimum Maximum

Pavement Concrete 25mm 50mm

Pgn«rte >M««. stA AMTM, emuMA
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Pre-cast Concrete 50mm 70mm
Lean Concrete 100mm 200mm
Sacked Concrete 25mm 50mm
All other Concrete 50mm 90mm

Sampling: Provide suitable facilities and labor for staining representative samples of
concrete for the Contractor's quality control and the Engineer's quality assurance 
testing. All necessary platforms, tools and equipment tor obtaining samples shall be 
tomished 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 naxers. Mixing plant and 
equipment for transpoiUng arxf placing concrete shall be arranged with an am^e 
auxiliary Installation to provide a minimum supply of concrete in case of bre^toown of 
machinery or in case the norm^ supply of concrete is disrupted. The auxiliary supply 
of concrete shalt be sufficient to complete the castirtg of a section up to a 
construction joint that wiH meet the approval of the Engineer.

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

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

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

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

g. Manusd mixing of concrete shad not be permitted unless approved by the Engineer.

MIXING CONCRETE AT SITE

a. Concrete mixers may be of the revolving drum or the revoMng blade type and

of PWmt «4n flORO AC.
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the mixing drum or blades shall be operated uniforrrty at the mixing speed 
recommended by the manu^cturer.

The pick-up and thfow-o\«r blades of mixers sh^l be restored or replaced when any 
part Of section is worn 20 mm or more below the original height of the manufacturers 
design. Mixers and agitators which have an accumulation of hard concrete or mortar 
shall r>ot be used.

d.

e.

When bulk cement Is used and the volume of the batch is 0.5 m3of more, the scale 
and weigh hopper for Portland cement shall be separate and distinct from the 
aggregate hopper or hoppers.

The discharge mechanism of the bulk cement weigh hopper shall be interfocked 
against opening before the fuD amount d 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 overwe^ht by more than 3 
percent of the amount specified.

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.

The batch shaN be so charged into the mixer that some water enter in advance of 
cement and aggregates. All water sh^l be in the drum by the end of the first qutfter 
of the specified mixing time.

Cement shall be batched ar>d charged into the mixer by such means that It win 
not result in loss of cement due to the effect of wind, or in accumulation of cerr^ent 
on surfaces of conveyors or hoppers, or in other conditions which reduce or vary 
the required quantity of cement in concrete mixture.

Where requirod, syrrthetic fibrous reinforcement shall be added directly tp the 
concrete mixer after pladng the sufficient amount of mixing water, cement and 
aggregates.

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 shaK be deposited aimuttaneously into the nvxer.

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

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

]. The first batch of concrete materials placed in the mixer shall contain a sufficient 
exCM of cement, sand, and water to coat the inside of the drum without redudrtg the 
required mortar content of fi)e mix. When mixing is to cease for a period of or>e hour or 
more, the mixer shall be thoroughly cCeaned.

k. In case of rubble concrete, proper mixture and placing of concrete and stones/rocks

hxl AnAM. $M) AMm,

t

g.



28
TfcMcal SpMilcaOec* 

(ftvHfciuvd Corcnta)

shall be In accordance to the approved ^n. Methodology of work shaH be approved by 
the Engineer.

3. MIXING CONCRETE IN TRUCKS

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

b. The maximum size of batch in truck mixers shall rtot exceed the minimum rated 
capacity of the mixer as stated by the manufacture and stamped in metal on toe 
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 mbdng 
speed shall not be less than 4 rpm, nor more than 6 rpm.

c. Mixing shall begin within 30 minutes after the cement has been added either to tha 
water or aggregate, but when cement Is charged into a mixer drum corrtaining 
water or surface-wet aggregate and when toe temperature is above 32 eC. this 
limit shall be reduced to 15 minutes. The Iknitation in time between the introduction of 
toe cement to the aggregate and the beginning of the mixing may be waived when, 
in toe Judgment of toe Engineer, toe aggregate is sufficiently free from moisture, so 
that there will be no harmful effects on the cement

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

JOINTS

No reinforcement, comer protection ai>gles or other fixed metal items shall be run 
continuously through joints contaning expansiorvjoint filler, through crack-control joints In slabs 
on grade and vertical surtoces.

Preformed Expansion Joint Rller

a. Joints with Joint Sealant

At expansion Joints in concrete slabs to be exposed, and at other joints indicated to 
receive joint sealant, preformed expansion-joint filler stops shall be installed at the 
proper level below toe elevation with a slightly tapered, dressed-and-olled wood strip 
ternporarity secured to the top thereof to form a groove. When surface dry. toe 
groove shall be cleaned of foreign matter, loose particles, and concrete protrusions, 
then filled flush approximately with joint sealant so as to be sllghtfy concave ^ter 
drying.

b. Finish ^concrete at joints

ftA M s«nSVIAMKS.
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C.

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

Construction Joints

Unless otherwise specified herein, all construction joints shall be subject to 
approval of the Engineer. Concrete shall be placed continuously so that i\e unit 
will be monolithic in construction. Fresh concrete may be placed ag^nst adjoining 
units, provided the set concrete is suffictenfiy hard not to be injured thereby. Joints 
not ir>dicated shall be made and located in a manner not to impair strength and 
appearance of fi)e structure. Placement of concrete shall be at such rate that the 
surface of concrete r>ot carried to joint levels will net 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 
fadirtate removal shsii be tadeed to the inside of the forms 9t the construction joint. 
CojKrete shall be placed to a point 25mm above the underside of the strip. The 
strip shall be removed one hour after the concrete has been placed. Any irregularities 
In the joint line shall be leveled off with a wood float, and all laitsnce removed. 
Prior to placing additional concrete, horizontal construction joints shall be 
prepared.

Construction Joint which is not indicated in the Dravrings 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 inrrer surfaces of mixing and conveying equipment Reinforcement shell be secured in 
position, and shall be inspected, and approved before pladng concrete. Runways shaft be 
provided for wheeled concrete-handling equipment. Such equipment shall not be wheeled over 
reinforcement rwr shall runways be support^ on relnforcemenL

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

PLACING CONCRETE

1. Handling Concrete

Concrete shaft be handled from mixers and transported to place for final deposit in a 
continuous manner, as rapidly as practicable, and without segregation or loss of ingredients 
until the approved unit of work rs completed. Pladng will 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 artd reinforcement splashed with concrete or form costing sh^l be 
dearted in advartce of pladng subsequent If^. Concrete shaft not be allowed to drop freely 
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater 
drops are required. Iremie or other approved means shall be employed.

Z Time Interval between Mixing and Pladng

Concrete mixed in stationary mixers and transported by non-agitating equipment shdl be

afflioXtOBOfUinp wMB C Pn>
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placed in the forms within 30 minutes from the time ingredients are charged into the 
mixing drum. Concrete transported in truck mrxm or truck agrtMors shall be delivered to the 
site of work, discharged in the forms within 45 minutes from the time ingre<fients are 
discharged into the mixing drum. Concrete shall be placed In the forms within 15 minutes 
after discharged from the mixer at the jobsite.

Hot Weather Requirements

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

a. Control Procedures

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

b. Cold Joints and Shrinkage

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

c. Supplementary Precautions

When the aforementioned precautions are not sufficient to satisfy the 
requirements herein above, they shall be supplemented by restriding work durir>g 
evening or night. Procedure shall confbrm to American Concrde Indrtute Standard 
AC1305.

4. Conveying Concrete by Chute, Conveyor or Pump

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

a. Chutes and Conveyors

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

CenoM^iA RBtsnn «in KRO ■tens and R C. Plw
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Pumps Shad be operated and maintained so that a continuous stream of concrete 
is detivered into the forms without air pockets, segregation or changes in sJump. 
When pumping is completed, concrete remaining in the pipeiine shall be 
and wasted without contamination of concrete already pia^. After each operation, 
equipment shall be thoroughly cleaned and the flushing w&isr shall be splashed 
outside the forms.

5. Wall and Abutments

No load shall be placed upon finished walls, foundations or abutments until authorized by the 
Engineer. Minimum lime before loadir)g shall be 7 days.

6. CoTKfete PJadng on Wharf

When pladng corrcrele on wharf decks, the Contractor shall;

Ensure that rate of placing Is sufficient to complete proposed placing, finishing and 
cur1r>g operations within the scheduled time; that experienced finishing machine 
operators and concrete firsshers are prodded to finish foe deck; th^ curing 
equipment and finishing tools and equipment are at the site of wwk at>d in 
satisfactory condition for use.
Immediate prior to placing, the Contractor shall place scaffolding and wedges and 
make necessary adjustments. Care shall be taken to ensure that settlement and 
deflection due to added weight of cor»crete will be minimal. The Contractor shall 
provide surtable means to readily permit measurement of settiement deflection as rt 
occurs.

Should any event occur which, in <toinlon of the Engineer, would prevent the 
concrete conforming to specified requirements, the Contractor shall discontinue 
placing of concrete until corrective measures are provkJed satisfactory to the 
Engineer. If satisfactory measures are nok provided prior to Initial set of concrete in 
affected areas, the Contractor shall discontinue placing concrete artd instal) a b^khead 
at a location determirted by the Engir>eer. Concrete in place beyorto bulkheads shall 
be removed. The Contractor shall lintit foe size of casting to that which can be 
finished before beginning of initial set.

COMPACTION

1. Immediately after pladng, each layer of concrete sMI be completed by Internal concrete 
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external 
vibration of forms will not be permitted unless spedficaJfy appro^ by the Engineer. 
Vibratixs shall not be used to transport concrete inside foe forms. Internal vibrators 
submerged In concrete sh^l maintain a speed of not less foan 7,000 Impulses per minute. 
The vibrating equipment shall at all times be adequate in number of units arid power to 
properly consolidate all concrete.

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

EPOXY BONDING COMPOUND
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Before deposrting new concrete on or against concr^e that has set, the surfaces of the set 
concrete shall be thoroughfy cleaned so as to expose the coarse aggregate and be free of lartance, 
coatings, foreign matter and loose particles. Forms shall be re-tightened. The cleaned surfaces shad 
be moistened, but shall be without free water when cotkiM is placed. ASTM C 381. Provide Type I 
for b^ing hardened concrete to hardened concrete; Type II for bonding freshly mixed concrete to 
hardened cortcrete; and Type III as a bir>der in epoxy mortar or concrete, or for use In bonding skid- 
resistant materials to hardened concrete. Provide Class B if placement temperature is between 
4 to 16 eC; or Class C if placement tentoerature is above 16°C.

FINISHES OF CONCRETE

Within 12 hours after the forms are removed, surface defects shad be remedied as specified 
herein. The Temperature of the concrete, ambient air and mortar during remedial work Including 
curir>g shall be ^ove 10 4C. Fine and loose material shall be removed. Honeycomb, aggregate 
pockets, voids over 13mm In diam^er, and holes left by the rods or bolts shall be cut out to solid 
concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with mortar. 
Mortar shall be a stiff rrvx of one part Portfand cement to not more than 2 parts firre aggregate 
passing the No. 16 mesh sieve, wHh a minimum anount of water. The color of the mortar shall match 
the adjoining concrete color. Mortar shall be thoroughly compacted In place. Holes passing entirely 
through walls shall be completely filled from the inside face by forcing mortar through the outside 
face. 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 patchvrork sh^l be fini^>ed 
to match adjoining surfaces in texture and color. Patchwork shall be damp-cured for 72 hours. 
Dusting of finish surfoces with dry material or edding water to concrete surfaces will mt be permitted.

CONCRETE FINISHING DETAILS

1. Concrete Paving

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

2. Smooth Finish

Required onfy where specified; screed concrete and float to required level wrth no coarse 
aggregate visible. After surface moisture has disa^eared and laltance 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 erf thick 
paint.

3. Broom Finish

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

SCOPE OP WORK

This Hem shall consist of the manufacturing and invitation of construction joints / expansion joints 
in accordance with the details, and at the locations, lines, grades and dimensions shown in the 
drawings.

MATERIAL REQUIREMENTS

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

2. Painted finish shall be rejected.

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

4. Welding shall be in accordance with the AWS Code and as herein specified or any other 
welding standard, approved by the Engineer.

The Contractor shaH be required to submit test certitfoates for steel materie^s for the construction I 
expansion joints jorrts used in Its manufacture; and for hot-dip galvanizing which shall meet or 
exceed the specifications under “Zinc Coating*.

EXECUTION

DELIVERY, STORAGE AND INSTALLATION

1. Upon delivery at site, the hot-dipped galvanized construction joints f expansion joints shall 
not be subjected to the follomng ^vities:

a. Re^rication
b. Cutting
c. Grinding
d. Welding
e. Sawing
f. Any hot works or ^milar activities

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

3. The construction j^nts / expansion joints shall not be exposed to sea water and other 
corrosive chemicals or
substances prior to installation.

oamcuMton
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SCOPE OF WORK

ZINC (HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL

This specification covers the requirements for zinc coaling (galvanizing) by the hot*dip process on 
Iron and steel products made from rolled pressed and forged shapes, casting, plates, bars and 
strips.

This specrficaton covers both fabricated and urt-fabricated products, for example, assembled steel 
products, structural steel fabrications, large tubes already bent or welded before galvantzing, and 
wire work fobrfoated from uncoated steel wire, ft also covers steel forgings and iron castings 
incorporated Into pieces fobricated before galvanizing or which are too large to be centrifuged (or 
otherwise handled to remove excess galvanizing bath metal).

MATERIAL REQUIREMENTS

STEEL OR IRON

The specification, grade or designation, and type arKi degree of surface conta mi nation of the Iron or 
steel in artides to be galvanized shall be supplied by the purchaser to the hot-dip galvanizar prior to 
galvanizing.

The fHesence in steels and weld metal, in certan percentages, of some elements such as silicon, 
carbon and phosphorus tends to accelerate the growth of the zincnron alloy layer so that the coating 
may have a matte fini^ wfth a little or no outer zinc layer.

EXECUTION

FABRICATION

The design and fobrication of the product to be galvanized ^all be in accordance to the 
plans and specmcaiions. ASTM Practices A 143, A 3S4 and A 385 provide guidance for 
steel fobrication for optimum hot-dip galvanizing and shall be complied wHh in both design 
and fabrication.

CASTINGS

The coni position of heat treatment of iron and steel castings shall conform to 
specifications designated by the purchaser. Some types of castings have been known to show 
potential problems being embritttled during normal thermal cycle of hot-dip galvanizing. The 
requirements for malleable iron castings to be galvanized are stipulated in ASTM 
speciffoatlon A 47.

ZINC

The zinc used in the galvanizing bath shaB conform to ASTM $pedticaUonB6. If azincafloy isusedas 
the primary feed to the galvanizing bath, then the base material used to make that alloy shall conform 
to ASTM Speaticatiort B 6.

BATH COMPOSITION

The molten metal in the working volume of the galvanizing bath sh^l contain rtol less than an average 
value of 98.0% zinc by weight

COATING PROPERTIES

c«a0uaw>(irni0on*i«»ROMOfte(vvd"C ^
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Tabfe 1 - Minimum Average Coating Thickness Grade by Material Category

Material Category

All Spedmerts Tested
Steel Thickness Range (Measured), mm (in.)

<1/1$
(<1.6)

1/16 to <1/8
(1.6 to <3.2)

1/8 to <3/16 
(3.2 to 4.8)

> 3/16lO< 1/4 
(> 4.8 to < 6.4)

&1/4 
(a 6.4)

Structure Shapes & Plate 45 65 75 85 100

Strip and Bar 45 65 76 85 100

Pipe and Tubing 45 45 75 75 75

Wire 35 50 60 65 80

COATING THICKNESS

The a^rage thickness of coating for all sped me ns tested shaft conform to the requirements of Table 1 
for the categories and thiduiess of the material being galvanized. Minimum average thickness of 
coating fpr any individual sped men is one coating grade less than that required in Table 1. Where 
products consisting of various material thicknesses or categories are galvaoc^, the coating thickness 
grades of each thickness range and material category of matenal shall be shosvn in Table 1. The 
specification of coating thickness heavier than those required by Table 1 shall be subject to mutual 
agreement between the galvanlzer and Engineer.

For articles whose surface area is greater than 100,000 mm2 (160 In.2) (mutti-spedmen artides), each 
test article in the sample must meet the appropriate minimum average c^ing tftickness grade 
reqii foments of Table 1. Each sped men coating Sickness grade corr^ristng that overafi average for 
each test article shtf average not less than one coating grade below raquirad in Table 1.

For artides whose sui^ce area is equal to or less than 100.000 mm2 (160 in.2) (dngle-spedmen 
articles), the average of all test artides In the sample must meet the appropriate rrtnimum average 
coating thickness grade requirements of Table 1. For each test article, its sped men coating thickness 
sh^ not be less than one coating grade below that required In Table 1.

No indviduel measurement or duster ^ measurements at the same general location on a test 
sped men shall be cause for Flection urtder this specification provided that when those measurements 
are averaged with the other dspersed measurements to determine the sped men coating thickness 
grade for that sped men, the requirements of the above spedficabons as appropriate are met

The coatir^g thickness grades in Table 1 represent the minimum value obtainable with a high level of 
confidence for the ranges typically found in eadn material category. While most coating thicknesses will 
be in excess of those values, some materiafs in each Gregory may be less reactive {for example, 
because of chemistry or surface condition) than other materials the steel category spectrum. 
Therefore, some articles may hava a coating grade at or dose to the minimum requirements shown in 
Table 1. In such cases, the predsion and accuracy of the coating thickness measuring technique 
should be taken Into consideration when rejecting such articles for coating thickness below that is 
required by tills spedfication.

FINISH
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The coafing shalf be continuous (except as provided below), and as leason^^ smooth and uniform in 
thickness as the weight size and shape of the item. Except for local excess coating thickness which 
would Interfere with the use of the produd or make it dangerous to handle (edge tears or spikes), 
rejection for non-uniform coating shafl be made only for plainly visible excess coating not related to 
design tetors such as holes, joints, or special dranage proUems. Since surface smoothness is a 
relative term, minor roughness that does not interfere with the intended use of the product, or 
roughness ttiat is related to the as-received (un-galvanized) surface condition, steel chemistry to zinc 
shall not be grounds for rejection.

Surfaces that remain uncoated after gahwizmg may be renovated in accordance with the methods in 
ASTM Practice A 780 provided that the fofiOMng coriditions are met:

1. Each area subject to renovation shali be 25mm (1 in.) or less in Its narrowest dimension.

2. The total area subject to renovation on each article be no more than ^ of 1% of lhe 
accessible surtoce area to be co^ed on that article, or 22,500mm2 (36 in.2) per ton of piece 
weight whichever is less, inaccessible surtoce areas are those wNch cannot be reached for 
appropriate surface preparation and ^plication of repair materials as described in ASTM 
Practice A 780.

3. The thickness erf renovation shall be tost Is required by the thickness grade for toe appropriate 
material category and thickness range in TaWe 1 to accordarea with toe coating tttickness 
requirements, except that for renovation using zinc paints, the thickness erf renovation shall be 
50% higher toan that required by table 1. but not greater than 0.02S4mm (4.0 mils).

4. When areas requiring neno>ret»n exceed the criteria previously provide, or are inaccessible for 
repair, toe coating shall be rejected.

TTHREADED COMPONENTS IN ASSEMBLIES

The zinc coating on extern^ threads shall not be subjected to a cutting, rolling or finishing tool 
operation, unless spedficaJfy authorized by the purchaser. Internal threads may be tapped or retapped 
after galvanizing. Coatings shall conform to toe requrements of ASTM Specification A153/A 153 M.

APPEARANCE

Upon shipment from the galvanizing facility, g^vanized articles shall be free from uncoated areas, 
bifstefs, fiux deposits and gross dross inclusions. Lun^ projections, globules or heavy deposits of 
zme which will interfere with toe Intended use of toe material mil not be permitted. Plain holes of 
12.5mm (1/2 to.) diameter or more shaS be dean and reasonttoly free from excess zinc. Marks in the 
zinc coating caused by tongs or other Items used to handfing the article during toe g^vanizing 
operation shall not be cause for rejection unless sudi marks have exposed toe base metal, and the 
bare metal areas exceed toe criteria provided in nurrtoer 1 and 2 of Subsection aRnish*.

Whenever dross is present to a fixm other than finely dispersed pimples in the coating axl is present In 
such amount as to be susceptible to mechanical damage, it wlH be considered as "gross”.

ADHERENCE

The zinc coating shall withstand handling consistent with toe nature and thickness of the coating and 
toe normal use of the arllde, without peelir>g or fl»iking. Although some material may be formed after 
galvar^ng, in general the zinc coating on toe artides covered by tois spedfication is too heavy to 
permit severe bonding without damaging toe coating.
SAMPLING

A lot is a unit of pfoductioo or shipment from which a sample may be taken for testing. Unless

................................. ... bv
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ctfteoMse agreed upon between the gatvanizer and the purchaser, or estabTtehed within this 
spedficatkDn, the lot shall be as follows:

1. For testing at a g^vanizer's ^Irty, a lot is one or more artides of the same type and size 
comprising a single order or a single ddivery load, whichever is smaller, or any number of 
articies identified as a lot by the gatvanizer, when these have been galvanized v^in a single 
production shift and in the same bath.

2. For test by the purchaser after deirvery. the lot consists of the single order or the single deiivefy 
load, whichever is smaller, unless the lot Identify, established in accordance with the g^ove, is 
maintained and deafly ir>dtested In the shipment by the gatvanizer.

The method of selection and number of test spedmens shall be agreed upon between the gdvarazer 
and the purchaser. Othenvise. the test spedmens shall be selected random from each lot. In this case, 
the minimum number of spedmens from each lot shaH be as follows:

Number of Pieces In Lot Number of Spedmens

Sorless Ail

4 to 500 3

501 to 1,200 5

1,201 to 3,200 8

3.201 to 10,000 13

10,001 and over 20

A test sped men which fails to confbmi to any requirement of this spedficabons shall not be used to 
determine the conformance to other requirements.

TEST REQUIREMENTS

Magnetic Thickness Measurenwts:

The thickness of the coating shall be determined by magndic thickness gauge measurements 
in accordance with A STM Practice E 376. For each specimen, five or more measurements 
shaB be made ^ points widely dispersed throughout the volume occupied by the specimen so 
as to represent as much as practical, the entire surface area of the test spedmen. The average 
cf ti>e five or more measurements thus made for each spedmen is frie spedmen coating 
thickness.

For artides whose surfai» area is greater than 100.000 rrvn2 (160 in2), in the average of the 
three spedmen coating thickness grades comprising each test article is the average coating 
thickness for that test artide. A spedmen must be evaluated for each steel category and 
material thickness within the requirements for each spedmen of the test artide

For artides whose surface area is equal to or less than 100,000 mm2 (160 in2), frie average 
of dl spedmen coating thickness grades is the average coating tiiickness for the sample.
The use of magnetic measurement method is appropriate for larger artides, and may be 
appropriate for smaller artides when such is practical using ASTM Practice E 376.

Stripping Method
PlrtBfFi*#)SOAOIt»(Wsn0RC.Ber
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The average weight of coating may be determined by stripping a test artide, a specimen 
removed from a test article, or group of test articles in the case of very small items such as 
nails, etc., in accordance with Test method ASTM A 90/A 90m. The weight of coating per 
unit area thus determined is converted to equivalent coating thickness values in accordance 
with Table 2. Coating Thickness Grade (rourxling up or down as af^ropriate). The thickness 
of coating thus obtained is the test artide coating thickness, or in the case of a sped men 
removed from a test artide. is the specimen average coating thickness.

Table 2 - Coating Thickness Grade

Coating Grade mils oz/ft2 pm g/m2

35 1.4 0.8 35 245

40 1.4 1.0 45 320

50 2.0 1.2 50 355

55 2.2 1-3 55 390

60 2A 1.4 60 425

65 2.6 1.5 65 460

75 3.0 1.7 75 S30

80 3.1 1.9 80 565

85 3.3 2.0 85 600

100 3.9 2.3 100 705

A Conversions in Table 2 are based on the metric thickness value equivalents from the next earlier 
version, using conversion factors consistent with Table X 2.1 in Spedtication A 653/A 653M. 
rounded to the nearest 5 pm (0.0002 in.). The conversion factors used are; mils = pm x 0.03937; 
oz/ft2 a pm X 0.002316; g/m2 = pmx 7.067.

Weighing Before or After Gdvantzing

The average of coating may be determined by weighing artides before and after galvanizing, 
subtracting the first weigh from the second and dividing the result by the surface area. The 
first weigh sh^l be determined after pidding and drying, and tha second after coding to 
ambient temperature. The weight of coating per unit area thus determined is converted to 
equivalent coating thickness values according to Table 2 (rounding up or sown as 
appropriate). The thickness of coating thus obtained ts the test article coating thickness.

Microscopy

The thickness of coating may be determined by cross-sectional ar>d optical measurement in 
accordance with ASTM Test Method B 487. The thickness thus determined is a point value. 
No less than five such measurements shall be made at locations on the test article which are

6«> Andraa, AMrvs. CatwAone*
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as Widely dispersed as pradicat, so as to be representative of the whole surface of the test 
article. The average of no less than five such measurement Is the specimen coating 
thickness.

Adhesion

Determirte adhesion of the zinc coating to the surface of the base metal by cutting or prying 
with the point of a stout knife, applied wrd) considerable pressure in a manner tending to 
remove a portion of the coating. The adhesion shall be considered inadequate if the coatirtg 
flakes off in the form of a layer of the coating so as to expose the base metal in advance of 
the knifepoint Do not use testing earned out at edges or comers (points of lowest coating 
adhesion) to determine adhesion of the coating. Likewise, do not use removal of small 
particles of the coating by paring or whittling to determine failure.

Embrittlement

Test for embrittlement may be made in accordance with ASTM Practice A 143

The galvanized article should withstand a degree of bending substantially ttie same as the 
ungalvanized article. Fl^ng or spalling of the g^anized coating is not be constructed as 
anembrittlement failure.

Inspection. Rejection and Retest

The material shaP be inspected at the galvanizer's plant prior to shipment. However, by 
agreement the purchaser may make the tests which govern tt^e acceptance or rejection of 
the materials in his own laboratory or elsewhere.

When inspection of materi^s to determine conformity with the visual requirements of 
Subsection 'Finish* warrants rejection of a lot. the gafvanizer may sort tt>e lot and submit rt 
once again for acceptance after he has removed any nonconforming articles and replace 
ttiem with conforming articles.

Mateiafs have been rejected for reasons other than embrittlement may be stripped and 
regalvanized, and again submitted for Inspection and test at which time tt^ey sh^l conform to 
the requirements of this inspection.

Transport and Storage

Galvanized components shall, wherever possible, be transported and stored under dry, weH- 
ventitated conditions to prevent the formation of wet storage staining.

Either zinc phosphate or chromate passivation treatment after galvanizing may be used to 
minimize the wet storage staining which may occur on articles unable to be stored in dry. 
well-ventilated conditions.

Provided the coating thickness complies with the requirements of Subseetkm 'Coating 
Thickness*, no further remedial action is required to the stained areas.

Cem»siaaencr9M6nt«»(»OAO<4imp«<R.C Fie*
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ITEM 0$ STEEL AND METAL WORKS

GENERAL

Gene'J Requirements contain provisions and requirements essentia to these specifications* and 
apply to this Section, whether or not referred to herein.

SCOPE OF WORK

wlh dtSJl!J!urnis!]'na °!l 9l[ tebof* materials, equipment arid other incidentals 
nec^ry for the fabncatwn and instaNation of structure steel and miscellaneous metal wortcs as 
speoneo in relevant items of these specifications and as Indicated on the drawings.

SUBMITTAL

1. B^dre placing orders for materials for the steel and metal wortcs, the Contractor shaH 
submit to the Engineer for approval shop drawings for^dl steelwork. Ail project shop drawings 
shall show the dimension of all parts, method of construction, bolts, welding sectional areas 
and other details.

2* The detail of connections shown on the shop drawings shall be such as to minimize 
fom^ion pock^s to hold condensaliai, water or dirt. A minimum gap between abutting 
angles and the like shall be prowded wherever possible to eliminate any traps and 
faolrtate maintenance painting.

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

STORAGE OF MATERIALS

^mctural ^errals, either plain or fabricated, shall be stored above the ground upon platforms.
,^fLor other suPPorts- Materials shall be kept free from dirt, grease, and other foreign matter and 

Shan be protected from corrosion.

MATERIAL REQUIREMENTS

1.

2.

3.

5.

Unjw specified herein alt 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}, Mwiual of Steel Construction, late^ edition.

Structoral steel wortcs consisting of channels, gusset plates and other structural sted shape 
shall be as indicated on the drawings and shall be structural carbon steel conformIrw to 
ASTMA36, Shapes shall be as given In AfSC. Manual of Steel Construction.

strength structural bolts, shall conform to ASTM A 325, Types 1 or 2. Nuts shall 
ranform to ASTM A 560, Grade A, heavy hex style, except nuts 38 mm (1-1/2 Inch) may 
be provided rn hex style. Washers shall conform to ANSI B 18.22.1. Type B.

Bertrodes for arc welding sha« be E70 series conforming to American Vtelding Society 
Specifications A5.1. 7

Tests are required under the ASTM Standards for steel to be used in the Wbrks and shall be 
«med out in the preser>ce of the Engineer and at least four (4) days notice must be given to 

Pfoposed for such tests. Four (4) calendar days notice on which 
fabricated steelwork wdl be ready for Inspection in the Contractor’s yard

 ̂V AMR*. Shi
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Standard boft shall conform to A STM A 307 Cartxw Steel Externally Threaded Standard 
Fasteners.

EXECUnON

QUAURCATJON

Qudification of steel fabricators, erectors and welders shall compty wfth the requirements. 

FABRICATION REQUIREMENTS

1. Workmanship

Fabrwation shall be performed within the permissible tolerance by the approved febricalor. 
Ail wrkmanshlp shall be of the best quality with respect to Internationa recognized 
standards of practice.

2. Cutting

Low-carbon strudural steel may be ojt by machine-guided torch instead of by shears or saw 
Harmful notches, burrs, IrreguJaftties. etc., shdl 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 ^fective bearing. Edges for welding sh^l 
bkewise be property prepared. *

4. Bolt Holes

M holes Shan be according to engineering practice and as specified in these aecificatioos. 
Gas burning of holes will not be permitted,

Hgh Strength Bolt Asserrd>ty Preparation

Surfaces of high strength bolted parts In contact with bolt heads and nuts shall iwt have a 
slope of more than 1:20 wfth respect 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 shall be used to compensate for lack of parallelism.

High strength boiled parts shall fit solidly together when assembled and shall not be 
separated by gaskets or any other interposed compressiWe 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 detects 
that would prevent solid seating cf parts.

Contact surteces of friction-type joints shall be free from oil, paint lacquer or gtfv^iiang.

5.

6. Welding

will nemo fd piw
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M welding shad be done only by weldeie certified as to their ability to perform in accord»ce 
with accepted testing requirement

Welding of parts shad be m accordance with structurai standards and the Stmfonj Code for 
Arc and Gas Welding in BuSding Construction oT AWS. artd shail only be done where shown, 
specified, or permitted by the Engineer.

Damage to gafvanized areas by welding shali be thoroughiy cleaned with wire brushing 
end all traces of welding flux and loose or cracked zinc coating shall be removed prior fo 
painting. The cleaned area shall be painted with two coats of zinc oxide-zinc dust paint. The 
paint Shalt be property compounded with a suitable vehicle in the ratio of one part zinc oxide 
to four parts zinc dust by weight. As an aftematfve to the dibwe. the Contractor may submit 
for approval the use of a galvaiizing rod or gatvanong solder to repair damaged areas.

The welding machfr>e shall be a stable welder, and have suitable fun^one for the 
dimension of materials to be welded. The auxilldry tools used for welding shall perform 
sufficiently and adequately.

The welding machine used for field welding shall be of readily adjustable for electric currem. 

7. Shop Assembly

Strudural units furnished sha0 be assembled in the shop. An inspection shall be made to 
detemsne that the fabrication arfo the matching of the component parts are correct.

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

Approval of the Engineer shall be required when drilling temporary bolt holes or welding 
temporary support to the assembled stmcture.

The tolerances shaH fwt exceed those aHowed by codes and each unit assembled shaH be 
dosely checked to insure that all necess^ 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 disassembly work shall be performed in 
the presence of the Engineer, unless waived in writing by the Engineer any errors or defects 
dsdosed shall be irrvnedlately remedied by foe Contractor.

Before disassemdy for shipment, component parts of the structures shal be match marked 
to facilitate erection In the field.

FABRICATION TOLERANCES

1. Dimensional Tderances for Structu ral Work

^mansions shall be measured by means of an approved calibrated steel tape at the time 
of inspedfoo. Unevenness of plate work shall not exceed the limitation of the standard mill 
practice as specified In the American Institute of Steel Constnjction. 'Manual of Steel 
Construction*.

2. Camber

Reverse camber In any structural steel members in excess of 1/1,000 of the span length

6if> An«w. tel Andra*. CacOfttOM
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shall cause rejection. The minimum dead load camber for any structured steel member 
shall be as allowed by Coda, or otherwise specified.

INSPECTION AND TEST OF WELDING

1. Inspection of Welding

Inspection of welding shaH be executed for lha foflowing woi1( phases.

a. Before Welding

Scum, angle of bevel, root clearance, cleaning of surface to be welded, Cfu^ of 
end tab. drying of welding rod.

b. During Welding

Welding procedure, diameter of coil arxJ wire, type of flux, welding current atid 
voltage, welding speed, welding rod position, length of arc. melting, cleaning of sl^ of 
each level under surface chapping, supervision of weldir>g rod.

c. After Execution of Welding

Assurance of bead surface, existence of harmful defects, treatment of crater, 
quality of slag remove, size of fillet, dimensiort of extra fill of butt wMing, treatment of 
end tab.

2. Testing of Welding

Twenty percent (20%) of welds contributing in the overall strength of the structure and 
which will be inaccessible for the mspection in service shall be tested.

WsWing shall be tested by ultrasonic test to the extent specified herein or as directed by the 
Engineer.

Where partial inspection is required, the uKrasor^ test shall be located at random on the 
welds so as to indicate typical weldir)g qua%.

If ten percent (10%) of the random uHrasontc tested indicate unacceptable detect the 
remaining eighty percerrt (80%) of the welding shaft 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 wading which is unsatisfactory 
or which mdicates inferior workmanship, corrective measures may be permitted by the Engineer 
whose specific approval shall be obtained for making each correction. Defective or unsound welds 
or base steel shall be corrected either by removing ar>d replacing the entire weld, ores follows.

1, Excessive convexity or overtap shall be reduced by grindlr^.

2.

3.

Undercuts, lack of weld shelf be repaired with necessary reinforcement of weld after 
removal of any foreign materials such as slag, dust, oil,

Any detects such as slag inclusions, incomplete fusion, or inadequate joint penetration.

tea Ar^m.
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shaB be coo^Jtetefy removed, cleaned and re-welded.

Cracks in v/elds or base steel, shall be removed to sound steel throughout their 
length and 5cm beyond each end the crack, followed by welding. *nie extent of the crack, 
depth and length, shall be ascertained by the use of acid etching, magnetic particle 
inspection or other 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

1. InstaPation Program

a. Prerequisite Condition

Prior to executing ste^ fabrication and field Install^ion, the Contractor sh^l 
prepare a comprehensive Irtstaliatron program including er>gineering supervision 
organization, fabrication procedures, field installation procedures, material 
application, machinery applications. Inspection procedure, scope and standard of 
quality judgment, snd submit te the En^neer for approval.

b. Special Technical Engineering

Special technical engineering different from contract specifications can be applied upon 
recervmg approval of the Engineer.

2. Instdiation Requirement

a. Setting of Anchor Soft and Others

a. 1. Anchor bolts shall be set in accurate position by using ten^lates.

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

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

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

b. Temporary Bradng

b. 1. Temporary bracing shalf be Installed as necessary to stay assemblies and
assume loads against forces due to transport, erection opmbons or other 
work.

b. 2. Temporary bradng shall be maintained in place until permanent 
work is prx>perty connected and other construction installed as nacessary for 
support, bracing or staying of permanent work.

b. 3. Extant and quality of temporary bradng shaH be as necessary against wind 
and other loads, induding seismic loads not less than those for which the

C<n«W(*a«i«fPMMii*WRC«ORtfr»tMn.e ftar 
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permanent structure is designed to resist.

Adequacy of Temporary Connections

During erection, temporary connection work shall be securely mads by bolting ar>d/or 
welding for all dead load, wind and erection stresses.

d. Alignment

No permanent bolting or welding shall be done until the alignment of all parts with 
respect to each other shall be true wrthin the respective toterartces required.

e. Field V^sldlng

e. 1. Any shop paint or surfeces adjacent to joints where field welding Is to 
be executed shall be wire brushed to remove paint/prlmer.

e. 2. Field welding shall conform to the requirements specified herein, except as 
approved by the Engineer.

f. High Strength Bolts

Rnal tightening of high strength bolts shall be done by using manufacturer's
power operated equlpmer^ without any overetress to the threads.

g. Correction of Errors

g. 1. Corrections of minor misTits by use of drill pins, and rearring, chipping or 
cutting wll be permitted and shall be provided as of erection worlc

g. 2. Any errors to be corrected or adjusted, preventing proper assembly, sh^ 
be immediately reported to the Engineer, such corrections or adjustments 
shall be made as necessary and approved by the Engineer.

g. 3. Cutting or alterations other than as approved will not be permitted.

h. Erection

h. 1. Erection and metaHation sh^ be as per approved shop drawings.

h. 2. Each structural unit shall be accurately aligned by the use of steel shims, or 
other approved methods so that no binding In any moving parts or distortion of 
any members occurs before It is finally fastened In place.

h. 3. Operations, procedures of erection and bracing shall not cause any 
damage to works previously placed nor make overstress to any of the 
building parts or components. Damage caused by such operatior>s shall 
be repaired as directed by the En^neer at no edra cost to the Employer.

GALVANIZING

PF^PARATION

All mild Steel parts exposed to weather shall be hot-dipped galvanized after fabrication In accordance 
with the requirements of A3TM A123 or ASTM A 153. Prior to galyanUIng. the surfeoes shall be
^ ............ . wcwo
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Cleaned of dirt weld fatter, grease, slag, oil, paint or otf>er deleterious matters. The steel 
surfaces sh^l be chemically de-scaled and cleaned with the same abrasive blast or other suit^)te 
method as approved by the Engineer

COATIMQ

The zinc coating shall consist of uniform layers of commerdsUy pure zinc free from abrasions, 
cracks blisters, chemical spots or other imperfections, and shall adhere firmiy to the surface of 
^e steel. The weight of zinc coating per square meter of actual surface shall not be less than 
550 grams. Any surface damaged subUquent to galvanizing shall be given two coats of approved 
zinc rich paints.

PAIhmNG

This work shall consist of the preparation of the metal surfaces, the application, protection 
and drying of the painted surfaces, and supplyirvg of all tools, tackle, scaffolding, labor and 
materi^s necessary for the entire work. Painting shall be applied in the field or shop as 
approved by the Engineer.

Unless otherwise specified or approved, afl painting work for structural steel shall comply with the 
requirements of this Section.

SHOP PAiMTiNG

M structural steel shall be given a shop primer after fabrication and dealing before delivery 
to the site.

All steel work shall be thoroughly dried and cleaned of all loose ntill scale, rust and foreign 
matters by means of sand blasting or other suitable methods approved by the Engineer before 
shop painting shall be applied. Each individual ^ece shall be painted prior to assembly. Portions 
where
field welding or field contact with concrete is required shall not be painted.

Except for galvanized surfaces and Items to be encased in concrete, dean ferrous metal 
surfaces shall be given one coat of Ameriock 400 Epoxy Primer et 100 Microns or approved 
equal. Additional coat shaH be applied to surfacee that wlH be concealed or inaccessible for 
finish painting by Ameriock 400, Top Coat at ISO Microns with color or equivalent

FIELD PAIKTING

After erection, the Contractor shall thorcxjghly prepare and dean the entire surface of all structural 
steel from all dirt, grease, rust or other foreign matters. The entire surface of oi merrfoefs shall 
then be field painted.

MATERIALS

1. Structural Steel Work 

a. After surface preparation, steelwork shall be given one coat of approved 
prefebncating primer.

*<SSiBonnSSm wtt P9CAO Rw» M R.C. mr 
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b. Before final assembly of steelwork at the ^bricator's shop, two shop coats of 
special red lead primer shall be applied to the surface of sections to be in 
permanent contact, meeting tees and all other concealed surfaces. After final 
assembly, but before delivery to the project site, the steelwork shall likewise be 
given two shop coats of spedai red lead primer.

2. Galvanized Steelwork

3.

AH galvanized steelwork shall be treked with zinc chromate two-pack etch pdmer followed bf 
one co^ of non-etch zir)c chromate primer.

Miscellaneous Metal Work

Unless othenvise specified in other Sections of the Specifications or shown on the 
drawing, miscefianeous metal works such as ladders, structural steel ladder rungs, etc. 
shall be given two shop coats of epoxy primer arxl two coats of epoxy ertamel.

CONSTRUCTION METHODS

1. Clearting of Surtees

Surfaces of metal to be panted shall be thoroughly dearted; removing rust, loose mill scale, 
dirt, oil or grease, and other foreign substances. Unless cleaning is to be done by sartd 
blasting, all weld areas, before deanrng is started, sh^t be neutralized with a proper 
chemical, after which they shall be thoroughly rinsed with water.

Three methods of deaning are provided herein. The particular method to be used shall be as 
directed by the Engineer.

2. Hand Cleaning

The removal of rust, scale, and dirt shall be done by tiie use of metal brushes, scrapers, 
chisels, hammers or other effective means. Oil and grease shall be removed by the use of 
gasoline or benzene.

Bristle or wood fiber brushes shdl be used for removing loose dirt

3. Sandblasting

All steel shall be deaned by sandblastirtg. The sarKlblasting shall remove all loose mPI 
scale arKl other substances. Spedal attention shall be given to deaning of comers and re­
entrant angles. Before painting, sand adhering to the steel In comers and elsewhere shall 
be removed. The deanr^ shall be approved by the Engineer prior to any painting which shall 
be done as soon as possible before rust forms.

4. Rame Cleaning

All metal, except surface Inside boxed members and other surfaces which shall be 
inaccessible to the flame deanirtg operation aft^ the member is assembled, shall be 
fiame deaned in accordance with the following cperations.

a. OH. grease, ar>d similar adherent matter shall be removed by Mshtng with a 
Mitable solvent. Excess solvent shall be wiped from the work before processing with

Stn AM«v CWMfM
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subsequent ^>erations.

The surface to be painted shall be cleaned and dehydrated (free from occluded 
moisture) by the passage of oxyacetyleoe flames which have an oxygen to 
acetylene ratio of at least 1.0. The oxyacetyleoe flames shall be ar^iad to the 
surfaces of the steel in such a manner and at such speed that the surfaces 
are dehydrated; dirt, rust loose scale in the form of blisters or scabs, and similar 
foreign matters are freed by the rapd, intense heating by the flames. The number 
arrangemOTt and mampuiatioo of the flames shaH be such that aH parte of the surfaces 
to be painted are adequately cleaned ar>d dehydrated.

Promptly after the application of the flames, the surteces of the steel shall be wire 
brushed, hand scraped wherever necessary, and then swept and dusted to remove 
all free materials artd foreign particles.

Paint sh^l be applied promptly after the steel has been cleaned ar>d while the 
temperature of the steel is still above that of the surrounding atmosphere.

5. Weather Conditions

Exterior Coatings

Coatings to surface shall not be applied dunng foggy or rainy weather, or und^ the 
following surface temperature conditions: below 40C, or over 35°C, unless approved 
by the Engineer.

b. frrtehof Coatings

Coatings shall be applied when surfaces to be painted are dry and the following 
surface temperatures can be maintained: between 18 to 35eC during the application.

Application

a. Paint shall be factory tinted and mixed. All paint shall be field mixed before 
applying in onierio keep the pigments in uniform suspension.

b. Field Painting

When the erectiorx work, is complete, inducting all bolting and straightening of 
bent metal, all adhering rust, scale, dirt, grease or other foreign materials shall be 
removed as specified above.

As soon as the Engineer has examined and approved each steel and metal works 
structures, all field bolts, all welds, and any surfaces from which the top or first 
coat of paint has become worn off, or has otherwise come detective shaH be 
deaned and thoroughly covered with one coat of panni

Surfaces to be bolted and surfaces whidi shall be in contad with concrete, shall not 
be painted. Surfaces which sh^l be inaccessible after eraction shdl be painted with 
such fteid coats as are required. When the paint applied ter retouching the shop coat 
has thorougMy dried, and the fidd cleaning has been satisfactorily completed, such 
fidd coats as are requred shall be apptied. In r>o case shall a succeeding coat be 
applied until the previous coat is dry throughout toe tell thickness of the pdnt film. All 
srndl cracks and cavities which were not sealed in a watertight manner by the first 
field coat shdl be filled with a pasty mixture of red lead and linseed oi before ti>e 
secoTKl coat Is applied..

Pen «l 6m Andm, CMrOMM
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The fbllowing prwsion shall apply to the appHcation of both coats. To secure a 
maximurrr coating on edges of plates or shapes, bolt heads and other parts 
subjected to ^>ecidl wear and attack, die edges shall first be striped with a 
longrtudinal motion and the boh heads with a rotary motion of the bru^, f^lcwed 
immediately by the general panting of the whole sur^ce, Indudlng the edges and bolt 
heads.

The application of the second field coat shall be deferred until adjoining concrete 
work has been placed and finished. If concreting operations have damaged the 
paint, the surface shall be re-deaned and repainted.

General Manners

Painting shall be done in a neat and workmanlike manner. Paint may be applied 
with hand brushes or be spraying, except atunmnum paint which preferably shall 
be appfied by spraying. By either method the coating of paint applied shall be 
smoothly and uniformly spread so that no excess pant shaH collect at any point. If the 
work done by spraying is not satisfactory to the Engineer hand brusMng shai be 
required.

Brushing

When brushes are used, the paint shdl be so manipulated under the brush as to 
produce a smooth, unlfoon, even coabng In dose contact with the metal or with 
previously applied paint, and shall be worked into all comers and crevices.

Spraying

Power spraying equipment shall be used to apply the paint in a fine spray. 
Without the addition of any paint, the sprayed area shall be Immediately follow^ 
by brushing, when necessary, to secure uniform coverage and to diminate 
wrinkling, blistering and airholes.

Removal of Paint

If the painting is unsatisfactory to the Engineer the paint shall be removed and the 
metal thoroughly cleaned and repainted.

co«auaui ACAO wid nv
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ITEM 07 MOORING AND FENDERINQ SYSTEM

SCOPE OF WORK

1. The work includes furnishing of all labor, materials and equipment to complete the 
installation of mooring bollards aid fenders in piers/wharves.

2. The work shall include the supply, transport handling, storage and ins^aHon of fenders 
systems in the newly constructed piers.

S. The Contractor shall furnish and install the necessary fittings as shown on the drawings 
and/or specified.

Supplementary parts necessary to complete and install each Hem of works shall be included 
whether or not shown or specked. The Contractor shall furnish to relevant trades all anchors, 
fastenings, Inserts, fittings, fixtures or the like to be installed on or required for securing the vrorks.

The Contractor ^alf submit shop drawings of all fitting works prior to placing orders and 
commencement of any fabrication.

MATERIAL REQUIREMENTS

MOORING SYSTEM

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

Mooring bollards shall be of the dimensions, weights, capacities and designs as ^own in the 
drawings and shall be fabricated by approved manufacturer with cast steel conforming to the 
requirements indicated in the plan/drawings, or approved equivalent.

The size of the belts, nuts and washers shall be in accordance witti the specrficabons provided in 
the plans/drawings. The anchor plate shall be connected to the holding down bolt as shewn In the 
plaris/drawings. All bolts, nuts, washers etc., ttiat are exposed shall be hot-dip galvanized.

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

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

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

Base Steel:

Chemical composition and mechanical properties of base metal to be used for fabrication of 
mooring bollard and its accessories shall comply with ASTM A36 and other required standard stated 
therein.

ContfuaH*) V PWwn c. ni*
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Concrete Foundation:

Concrete foundation for moohi>g bdlarde shall conform to the requirements of the Section 
concerning “Reinforced Concrete0.

Visual Inspection i

All mooring bollards delivered to Site shall be inspected by the Engineer for any signs 
flaws or defect inimical to usage.

Mill Test Certificates:

Two (2) copies of rnll test reports shaB be submitted certifying that materials meet the 
speciM standards.

Test Inspection:

Inspection of all materials and methods of fabrication shall be carried out by the Contractor. 
However, the Engineer reserves the right to inspect all fadlrties at any time during the 
manufacture to ensure that the materials and workmanship are in accordance with 
Specrfications arkt the best of workmanship.

Bbomout AOAO wid RC. Plw
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FENDER SYSTEM

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

PHYSICAL PROPERTIES OF MATERIALS

The rubber for the fenders shall be of high quality natural rubber, synthetic rubber or mixed rubber 
blended with cartxx) black used in the rubber industry and shall have suffictertt resilience and anti- 
ageing, weathering, abrasion, wear and o8 resistant properties. The rubber dock fenders shall be 
free from bubbles, cracks and other harmful defects.

The physica) properties of the rubber compound used for the fenders shall comply with the 
following requirements;

Test Item Properties Test Method

Ph
ys

ic
al

 T
es

t

B
ef

or
e  

A
gi

ng

Tensile Strength IfiOkg/sq.m minimum
Test piece: 

Dumbell No. 3

ASTMD412

Elongation 350% minimum
ASTM
01456

Hardness 76Hs maximum
Spring Type 

hardness test 
fTypeA)

ASTM
D2240

A
fte

r A
gi

ng

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

heating: 70±1*C
X 96 hours.

ASTM 0412

Elongation
ASTM
D1456

Hardness Not more than original 
value

ASTM
D2240

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

hours.
ASTMD395

Note: Equivalent Standards are acceptable.

FITTINGS AND ANCHORAGE

Anchor bolts and conrtacting hardware shall be ^bhcated using type of steel specified (ASTM A36) 
and to the required shapes and sizes shown on the approx plart/drawirtgs.

TESTING, SAMPLING. INSPECTION, ACCEPTANCE, MARKING AND PACKAGING

Testing

Sample rubber do^ fenders that ^all be Incorporated in the project shell be subjected to 
tests. It shall pass the required energy absorptiw and reaction force at a certain deflection 
as indicated in the plan.

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

CAraVXXaen of ««n 0000 R»mean0PC.P«*r
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Ati units shall be tested for performance. The fender shall be compressed repeatedly three 
(3) times to the maximum deftection at the speed from 2 to 8 cm. per minute. The load and 
deflection v^ues shall be recorded with the precision of 0.1tf and O.Smm respectively. The 
results shall be plotted In the form of load-deflection-energy absorption curves. The average 
data obtained in the second and third test loading shall be considered as performance 
valuas.

Inspection

Afl fenders of each type shall be inspected for compliarvca to speeded efimenstons and ^1 
fenders be Inspected for any sign of flaw or defect inimical to its use.

All anchor boHs and frttings shall be inspected. The material used for the fabricatjon of bolts 
and fittir»gs shall be covered by the manufacturer's certified miH certificate end shaP be 
verified by the Author^.

Acceptance Tolerance

The acceptance tolerance sh^l be based on the following:

1. Fender Dimension

Ler>gth .2% to *4%

Width -2% to +4%

Height -2% to +4%

Thickness : >2% to +8%

2. Anchor Bolt Holes in Fender

DiameteroftheHole +2.0mm

Pitch of the Hole +4.0mm

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

E = Energy absorption, £ ^ Specified E but not more than 10%

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

or Rattan
PM ol dw AMa* 8«t AMtm, 4



54
T«dmical Sosctertors 

(MoofTQ »id r»ntfwiq SyiUtn)

Marldng

All fender units shall be dearly numbered and mariced. Each fender shall have the following 
markings.

1. Fender type and marwfactu rer’s name or trade mark

2. Production serial number

3. Date of manufacture or its abbrevlatlOT)

4. Man dimensi^s

5. Project identification as follows:

Name of Port/Project : 

Year supplied

Packaging

The fenders shall be packaged on wooden crate or wrapped IndMdualfy wrth Polypropylene 
sheets except when dipped corttainerized. The bolts and fittings should be placed in crates 
and suitably treated for protection when transported by sea and stored in port areas.

EXECUTION

MOORING / FENDERING SYSTEM

AH units shall be installed at the locations shewn on the drawings and as directed by the Engineer.

cfPhfcot «■> POPO Ump «nd R.C nm
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ITEM 08 PROJECT BILLBOARD

SPECIFICATION

The Project Billboard shall be Installed at locatjon(s) designated by the Engineer.

The size and specifications of materials for the standard billboard shall be 4ft. x 8ft. <1,200mm x 
2.400mm) using *A irwh (t2mm) marine plywood or tarpaulin poster on 3/18 inch (5mm) marine 
plywood.

Project billboards shall not cwitaln Name(s) and/or picture(s) of any personages.

See attached drawings for hjrther details of the standard billboard.
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«Toall our contractors, suppliers, and 

service providers, all we ask is for you to

SPEED UP
your contracts and FINISH
AHEAD of schedule,

WITHOUT SACRIFICING

QUALITY
of work, and REASONABLENESS 

OF COST agreed upon. Cawin niyo 

‘yan at hindi tayo maghihiwalay ng 

landas (Do that and we will not part ways).”

F<«l «>&«> AndlM. Sta AfOM,
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ITEM 09 SAFETY SIGNAGES AND BARRICADES

DESCRIPTION

This wofk includes the furnishing and Instaifing of safety signages and barricades in accordance 
with the specifications and to the details shown below In the drawings, or as directed by the 
Engineer.

SPECIFICATION

The Signage’s and Barricades shaii be installed at locatlon(s) designated by the Engineer.

The sizes of the starKJard signages shaH be 2-2/3fl x 4fl (800mm X 1,200mm) for fixed type and 
2ft X 2-2/30 (600mm x 800mm) for mobile type. For bamcade standard 2ft x 2-2/3fl (600mm x 
800mm) shall be provided.

The materials to be used for signages and barricades are % irtch (12mm) marine plywood or 
tarpaulin poster on 2* x 2* (50mm x 50mm) good lumber frame (see drawing below).

The printing or painting shall be the discretion of the Engineer.

COMSTRUCTiOK
AREA
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STANDARD PLAN FOR SIGNAGES AND BARRICADES
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