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VI
Glossary of Terms, Abbrsviation, and Acronyms

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

ARCC - Allowable Range of Contract Cost.

BAC - Bids and Awards Committee.

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

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

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

BIR - Bureau of Internal Revenue.

BSP - Bangko Sentral ng Pilipinas.

CDA - Cooperative Development Authority.

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

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

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

CPI - Consumer Price Index.

DOLE - Department of Labor and Employment.

DTI - Department of Trade and industry.

CoratnwSon of SMI OuaMra, Low Enfocanen B4iUns and Oils
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VII
Glossaiy of Tetms, Abbreviation, and Acronyms

Foreign-funded Procurement or Foreign-Assisted Project - Refers to procurement whose 
funding source is from a foreign government, foreign or international financing institution as 
specified in the Treaty or International or Executive Agreement. (2016 revised IRR, Section 5[bl).

GFI - Government Financial Institution.

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

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

GOP - Government of the Philippines.

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

LGUs - Local Government Units.

NFCC - Net Financial Contracting Capacity.

NGA - National Government Agency.

PCAB - Philippine Contractors Accreditation Board.

PhilGEPS - Philippine Government Electronic Procurement System.

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

PSA - Philippine Statistics Authc»1ty.

SEC - Securities and Exchange Commission.

SLCC - Single Largest Completed Contract.

UN - United Nations.
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INVITATION TO BID



PHILIPPINE
PORTS

AUTHORITY

INVITATION TO BID

FOR THE

CONSTRUCTION OF STAFF QUARTERS, LAW ENFORCEMENT BUILDING 
AND GATE, PORT OF CURRIMAO, ILOCOS NORTE

The Philippine Ports Authority, through the Corporate Budget of the Authority for CY 2021, 
intends to apply the sum of P207,484,188.46 being the Approved Budget for the Contract (ABC) 
to payments under the contract for the CONSTRUCTION OF STAFF QUARTERS, LAW 
ENFORCEMENT BUILDING AND GATE (LFP NLZ NO. 022-2021). Bids received in excess of 
the ABC shall be automatically rejected at bid opening.

The Philippine Ports Authority now invites bids for the above Procurement Project. Completion 
of the Works is required in Four Hundred Eighty (480) calendar days from the receipt by the 
successful bidder of the Notice to Proceed. Biddere should have completed a contract similar to 
the Project. The description of an eligible bidder is contained in the Bidding Documents, 
particularly, in Section II (Instructions to Bidders).

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

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

A complete set of Bidding Documents may be acquired by interested Bidders on 30 June 2021 
from the given address and website(s) below and upon payment of the applicable fee for the 
Bidding Documents, pursuant to the latest Guidelines issued by the GPPB, in the amount of 
FIFTY THOUSAND PESOS (P50,000.00). The Procuring Entity shall ailow the bidder to present 
its proof of payment for the fees in person.

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

Bids must be duty received by the BAC Secretariat through manual submission at the office 
address indicated below on or before 27 July 2021 at 9:00 a.m. Late bids shall not be 
accepted.

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

A. Bonifacio Dnve. South Harbor, Port Area. Manila 1010 Philippines 
PO Box 43S Manila. Philippines 

Tel No (*632) 527-8356 to 83 Fax No. (+632) 527-4855 
websrte* www ppa com.ph



Bid opening shail be on 27 July 2021 at 10:00 a.m. at the 7th Floor, PPA Building, A. Bonifacio 
Drive, South Harbor, Port Area, Manila. Bids will be opened in. the presence of the bidders’ 
representatives who choose to attend the activity.

The Philippine Ports Authority reserves the right to reject any and all bids, declare a teilure of 
bidding, or not award the contract at any time prior to contract award in accordance with 
Sections 35.6 and 41 of the 2016 revised Implementing Rules and Regulations of RA No. 9184, 
without thereby Incurring any liability to the affected bidder or bidders.

• Required PCAB Registration: MEDIUM B - Building and Industrial Plant

For further information, please refer to;

BAG Secretariat, Philippine Ports Authority 
5th Floor, PPA Bldg., A. Bonifacio Drive,
Soutii Harbor, Port Area. Manila 
Telephone Nos. 8527-47-35

8527-83-56 to 83 loc, 539 
PPA Website: www.Dpa.com.Dh 
GPPB Website: www.gppb.gov.ph

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

http://www.Dpa.com.Dh
http://www.gppb.gov.ph


SECTION II

INSTRUCTIONS TO BIDDERS



ITB- 1

1. Scope of Bid

The Procuring Entity, Philippine Ports Authority invites Bids for the 
Construction of Staff Quartets, Law Enforcement Building and Gate, 
Port of Currimao, llocos Norte with Project Identification Number LFP NLZ 
No. 022-2021.

The Constructi'on of Staff Quarters, Law Enforcement Building and Gate, 
Port of Currimao, llocos Norte is for the constmction of Works, as described 
in Section VI (Specifications).

2. Funding Information

2.1. The Philippine Ports Authority through the source of funding as 
indicated below for CY2021 In the amount of P 207,484,188.46.

2.2. The source of funding is:

Coiporate Operating Budget

3. Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 
9184 and its 2016 revised IRR, including its Generic Procurement Manual and 
associated policies, rules and regulations as the primary source thereof, while 
the herein dauses shall serve as the secondary source thereof.

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

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

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

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

Conaructton of staff Ouartas, Law Erforoement Building and Sate 
Port of Curtimao, Bocos Morta



ITB-2

5. Eligible Bidders

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

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

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

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

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

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

7. Subcontracts

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

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

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

8. Pre-Bid Conference

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

ConalnjElten efSWrOuBitofs. Law EnfemnMtil Building lod 9al*
PgrtofCiatknao, lleeoiNgft*
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9. Clarification and Amendment of Bidding Documents

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

10. Documents Comprising the 
Components

Bid: Eligibility and Technical

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

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

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

10.4 A List of Contractor's key personnel (e.g.. Project Manager, Project 
Engineer, Materials Engineers, arid 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 duration of the project, as the case may be, must 
meet the minimum requirements for the contract set in foe BDS.

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

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

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

CanttrucawcfSaffOuirttra, L«w En(ofe«m«nl Building tfvcl Gate
Port of Cuninas, HocooNorto



ITB-4

11.3. For Foreign-funded procurement, a ceiling may be applied to bid prices 
provided the conditions are met under Section 31.2 of the 2016 revised 
IRR of RA No. 9184.

12. Alternative Bids

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

13. Bid Prices

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

or tradeable currency 
Bidder. However, for 
in foreign currencies 
on the exchange rate 
on the day of the bid

14. Bid and Payment Currencies

14.1. Bid prices may be quoted in the local currency 
accepted by the BSP at the discretion of the 
purposes of bid evaluation. Bids denominated 
shall be converted to Philippine currency based 
as published in the BSP refoience rate bulletin 
opening.

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

15. Bid Security

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

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

16. Sealing and Marking of Bids

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

The Procuring Entity may request additional hard copies and/or electronic
copies of the Bid. However, failure of the Bidders to comply with the said
request shall not be a ground for disqualification.
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If the Procuring Entity allows the submission of bids through online 
submission to the given website or any other electronic means, the Bidder 
shall submit an electronic copy of Its Bid, which must be digitally signed. An 
electronic copy that cannot be opened or is corrupted shall be considered 
non-responsive and, thus, automatically disqualified.

17. Deadline for Submission of Bids

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

18. Opening and Preliminary Examination of Bids

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

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

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

19. Detailed Evaluation and Comparison of Bids

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

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

19.3 In all cases, the NFGG computation pursuant to Section 23.4.2.6 of the 
2016 revised IRR of RA No. 9184 must be sufficient for the total of the 
ABGs 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 Galculated Bid, 
the Bidder shall submit its latest income and business tax returns filed and

CwttBuellan ot Sail Qmrtera, Law EnfaetnwnI BugJing and Gite
Port c< CufflmM, locos FMfto
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paid through the BIR Electronic Filing and Payment System (eFPS), and other 
appropriate licenses and permits required by law and stated in the BDS.

21. Signing of the Contract

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

Bid Data Sheet

ITB Clause

5.2

7.1

10.3

10.4

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

Port'on of Works allowed to be 
subcontracted:

Subcontracting is not allowed

Description/Clarification Unit of 
Measure

Quantity
(at least)

1. Pile Driving Works l.m. 1.048

2. Reinforced Concrete Works cu.m. 805

3. Construction of 2-storey sq.m. 2,086
Building

Max mum Percentage allowed to be 
subcontracted:

Subcontracting is not allowed

For Joint Venture:

Special PCAB License

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

Key Personnel General
Experience

Relevant
Experience
(Minimum)

a. Project Manager Five (5) years

b. Project Engineer Three (3) years

c. Project Architect Three (3) years

c. Materials Engineer II One (1) year

d. Construction Safety and
Health Officer

One (1) year

e. Foreman Five (5) years

Conatruction o( SUIT Quamre, Law EnfareemeM Buldlna and 6«te
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BD2
Btd Data Sheet

10.5 The minimum major equipment requirements are the Mowing:

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

12 Value Engineering Clause:

Not Allowed

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

a. The amount of not less than P 4,149,683.77, if bid security is in cash, 
cashier’s/manager’s check, bank draft/guarantee or irrevocable letter of 
credit;

b. The amount of not less than P 10,374,209.42, if bid security is in Surety 
Bond.

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

19.2 Partial bids;

Not Allowed

20 Other appropriate licenses and permits required:

None

21 Other contract documents are as Mows:

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

1. Scope of Contract

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

This is without prejudice to Sections 74.1 and 74.2 of the 2016 revised IRR of 
RA No. 9184 allowing the GPPB to amend the IRR, which shall be applied to 
all procurement activities, the advertisement, posting, or invitation of \A4ilch 
were issued alter the effectivity of the said amendment.

2. Sectional Completion of Works

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

3. Possession of Site

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

4.2. If possession of a portion is not given by foe above date, the Procuring 
Entity will be deemed to have delayed the start of the relevant 
activities. The resulting adjustments in contract time to address 
such delay may be addressed through contract extension provided 
under Annex ■‘E” of the 2016 revised IRR of RANo. 9184.

4. The Contractor's Obligations

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

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

5.1. Within ten (10) calendar days from receipt of the Notice of Award from 
frie Procuring Entity but in no case iater 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 foe Procuring Entity to institute action 
pursuant to RA No. 3688 against any subcontractor be they an 
individual, firm, partnership, corporation, or association supplying foe 
Contractor with labor, materials and/or equipment for the performance 
of fois Contract.

S. Site investigation Reports

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

7. Warranty

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

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

8. Liability of the Contractor

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

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

9. Termination for Other Causes

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

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

11. Program of Work

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

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

12. Instructions, Inspections and Audits

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

13. Advance Payment

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

14. Progress Payments

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

Cefmnjcllono(St»flCHi«rt»i».UM»Enftre8nwntBulMina>nd6«»«
Pert ef Currinwo, looM Ktww



GCC-4

15. Operating and Maintenance Manuals

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

15.2. If the Contractor does not provide the Drawings and/or manuals 
by the dates stated above, or they do not receive the Procuring 
Entity’s Representative’s approval, the Procuring Entity’s 
Representative may withhold the amount stated In the SCC 
from payments due to the Contractor.
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SCC-1

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

None
7.2 Permanent structures: Fifteen (15) years

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

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

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

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

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

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

reauired Is

The date bv which “as built" drawinas are reauired is
15.2 The amount to be withheld for falling to produce “as built"

drawings and/or operating and maintenance manuals by the date 
reauired is
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Technical Specifications (Buikfing Worts) 
(Slavey and Layout Works)

ITEM 1 SURVEY AND LAYOUT WORKS

GENERAL

1.

2.

Work under this Contract shall be subject to "General Requirements." which contain 
provisions and requirements essential to these spedfications and apply to this section, 
whether or not referred to herein.

This Section sets forth provisions relating to general surveying and other layout Wbrks 
required unda* this Contract.

GENERAL REQUIREMENTS FOR SURVEY AND LAYOUT WORK 

1.

2.

3.

4.

5.

Data and information developed as work herein shall be reviewed with the Engineer when 
requested.

Survey and layout works may be reviewed, verified or checked at any time by and at 
discretion of the Engineer.

Field work or calculations found incorrecL and any work installed improperly due to 
incorrect field and layout work or calculations, shall be corrected by the Contractor as directed 
by the Engineer.

Checking or verifications of work herein by the Engineer shall not relieve the 
Contractor from responsibility for providing work in compliance with requirements of 
contract documents.

No work under this Contract shall be permitted to proceed until respective survey 
and layout work have been provided and verified correct.

GENERAL REQUIREMENTS

1. Survey work under this Section shall be under direct control and continuous 
supervision of a registered Civil/Geodetic Engineer or Licensed Surveyor; qualified and 
experienced in type of work herein required; retained and paid by Contractor as part of 
work under this Contract.

2. Survey calculations and drawings shall be developed as necessary for work required.

SURVEY FIELD WORK

1.

2.

3.

4.

Survey field work shall be performed using established surveying, measuring and 
leveling methods; and using orderly and methodical procedures.

Sun/eying instruments and measuring equipment shall be precision made, with standard 
calibration, accurately adjusted, and of types sufficiently refined for work as required.

Field markings, lines, colored markers or other indicators shall be materials not readily 
faded by sun or washed away by water.

Stakes, markers, survey pins, and other devices shall be provided as necessary to enable 
setting or erecting various structures, items or portions of work without resorting to any 
further spedal calculations or particularfy difficult measurement or use of other than regular
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Technical SpecHicatione (Building VlforVs) 
(Survey and Layout Wbrfcs)

Straight edge, rule, snap-line and plumb bob methods.

5. Datum for the work shall be as indicated on drawings or as established in the field under 
separate Civil Engineering Works Contract.

CONSTRUCTION SURVEY REQUIREMENTS

Following herein are items which the Contractor shall provide prior to commencement of and 
during construction operations at premises for work under this Contract.

1.

2.

3.

Establishment In the field of a building column/grid reference system; and boundary or 
primary perimeter lines of buildings and various other structures included under this Contract

Utility entrants points at perimeters of buildings or other structures or areas as applicaWe.

Establishment and control of floor and other structures; and finish grades or areas, as 
applicable.

OTHER LAYOUT WORK 

1.

2.

3.

Other layout work required of Contractor shall be based upon lines and levels developed and 
provided under Survey Work.

Primary layout work extended in from survey layouts shall be performed by a dvil, 
geodetic engineer or a licensed surveyor.

Layout work herein shall be provided to the extent as necessary to assure all work Is 
placed and positioned as required by Contract drawings, approved shop drawings or 
other related instructions issued by the Engineer.

4. Interior Layout Work

Layout, locations and dimensions shall be rechecked and verified with the drawings pnor 
to making roughing-lns or setting of other work.
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Technical SpectficationB (Btildng VUbrte) 
(Excavation and BackfilSng)

ITEM 2 EXCAVATION AND BACKFILLING

GENERAL

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

SCOPE OF WORK

1. This Section sets forth general requirements applicable to excavation and backfilling works 
required for the foundation of buildings.

2. Each Section in which this Section is referenced shall include same as part of that Section; 
unless otherwise specified.

GENERAL PROVISIONS

1. Excavated materials required and approved for backfill shall be stodcpiled in areas 
approved by the Engineer.

2. Remove all unsuitable or excess materials from the site.

3. Each phase of excavation and backfilling work shall be approved by the Engineer as 
completed prior to removing earthwork equipment from the site or prior to proceeding with 
subsequent operations which cover or disturb completed phases of works.

EXCAVATION

General

The excavation shall conform to the dimensions and elevations indicated for each 
building and structure, except as specified hereinafter, and shall extend a sufficient 
distance from walls and footings to allow for placing and removal of forms, installation of 
services and for inspection, except where the concrete for walls and footings is authorized 
to be deposited directly against excavated surfaces. Excavations below indicated depths 
will not be permitted except to remove unsatisfactory material. Unsatisfactory materials 
encountered below the grades shown shall be removed as directed and replaced with 
satisfactory materials; satisfactory materials below the depths indicated without specific 
direction of the Engineer shall be replaced at no additional cost to PPA to the indicated 
excavations grade with satisfactory materials, except that concrete footings shall be 
increased in ttiidcness to the bottom of the overdepth excavations. Satisfactory/backfill 
shall be placed and compacted as specified in paragraph; "Backfilling." Determination of 
elevations and measurements of approved overdepth excavation of unsatisfactory 
material below grades Indicated shall be done as directed by the Engineer.

Drainage

Excavation shall be performed such that the areas of the site including its immediate 
surroundings and other areas affected by the operation will be continually and effectively 
drained. Waters shall not be permitted to accumulate in the excavation. The excavation shall 
be drained by pumping or other satisfactory methods to prevent softening of the foundation 
bottom, undercutting of footings, or other actions detrimental to proper construction 
procedure and stability of the structures.

Classification of Excavation;
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T^dviieal Specifications (BuUng Wbrics) 
(Excavation and BacMilBng)

Excavation will be unclassified regardless of the nature of material encountered and 
excavated.

4. Blasting will not be permitted.

5. Excavated Material;

Satisfactory excavated material required for fill or backfill shall be placed In the proper 
sections of the permanent work as required. Satisfactory excavated material In excess of that 
required for the work under this section shall be made available for use in other portions 
of the permanent site work required for the permanent work; and unsatisfactory material 
shall be Contractor's responsibility. No satisfactory material shall be wasted or used for the 
convenience of the Contractor unless so authorized. Stockpiles and waste materials shall 
be placed, graded, and shaped for proper drainage giving due consideration to drainage 
from adjacent properties.

6. Final grade of surfaces to support concrete:

Care shall be taken not to disturb the bottom of the excavation. Excavation to final grade 
shall not be made until the concrete is Just ready to be placed.

BACKFILLING

1. Satisfactory materials shall be used In bringing fills to the lines and grades indicated and 
for replacing unsatisfactory material. Satisfactory material shall be free from roots and 
other organic matter, trash, debris, and stones larger than 75mm In any dimension.

2. Backfilling shall not begin until construction below finish grade has been approved, 
underground utilities systems have been inspected, tested and approved; forms removed 
and the excavation cleaned of trash and debris. Backfill shall be brought to indicate finish 
grades and shall not be placed in wet, muddy or spongy areas. Backfill shall be of 
satisfactory materials placed and compacted as specified.

Heavy equipment for spreading and compacting backfill shall not be operated doser to 
foundation or retaining walls than a distant^ equal to the height of backfill above the top of 
footing; the area remaining shall be compacted to required thickness with power driven 
hand tampers suitable for the material being compacted. Backfill shall be placed carefully 
around pipes to avoid damage to coatings or wrappings. Backfill shall not be placed against 
foundation walls prior to seven (7) days after completion of the walls. As for as 
practicable, backfill shall be brought up evenly on each side of the wall and sloped to drain 
away from the wall.

3. Placing

Satisfactory material shall be placed in horizontal layers not exceeding 20cm in loose depth 
and then compacted. No material shall be f^aced on surfaces that are wet, muddy or spongy.

4. Compaction shall be accomplished by sheep-foot rollers, or other approved equipment 
well suited to the soil being compacted. Material shall be moistened or aerated as 
necessary to provide the moisture content that will readily facilitate obtaining the 
specified compaction with the equipment used.

5. Tests shall be performed on backfill as required by the Engineer. Compaction shall be 
up to 95 percent maximum dry density per ASTM.
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Technical Spediications (Building V\brks) 
(Excavation and Backfiling)

PROTECTION

SetUement or washing that occurs in graded or backfilled areas prior to acceptance of the work 
shall be repaired and graded re-established to the required elevations and siop^ at no additional 
cost to PPA.

GRAVEL BEDDING

Gravel bedding shall be in accordance with specifications.
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Technical Specifications 
(Reinforced Concrete)

ITEM 3 REINFORCED CONCRETE

SCOPE OF WORK

Ati works failing under this Section shall include reinforced concrete for all kinds and parts of any 
reinforced concrete structure.

GENERAL PROVISIONS

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

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

a. American Concrete Institute (ACI) Standards:

AC1117 Standard Specifications for Tolerances for Concrete Construction 
and Materials

ACI121R Quality Management System for Concrete Construction 

ACI 201.2R Guide to Durable Concrete

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

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

ACI 301 Specifications for Structural Concrete

ACI 304.2R Placing Concrete by Pumping Methods

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

ACI 305R Hot Weather Concreting

ACI 306.1 Standard Specification for Cold Weather Concreting 

ACI 308R Guide to Curing Concrete 

ACI 309R Guide for Consolidation of Concrete 

ACI311.4R Guide for Concrete Inspection

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

ACI347 Guide to Fonmwork for Concrete

b.

ACISP-15 Field Reference Manual: Standard Specifications for StructuraJ 
Concrete with Selected ACI and ASTM References

ACI SP-2 ACI Manual of Concrete Inspection

American Society for Testing and Materials (ASTM) Publications;

ASTM C150 Standard Specification for Portland Cement

ASTM C114 Standard Method for Chemical Analysis of Hydraulic Cement

ASTM C185 Standard Method for Air Content of Hydraulic Cement

ASTM C115 Standard Test Method for Fineness of Portland Cement by the 
Turttdimeter

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 C109 Standard Test Method for Compressive Strength of Hydraulic Cement 
Mortars

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

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

ASTM C 33 Standard Specification for Concrete Aggregates

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

ASTM C117 Standard Test Method for Materials Finer than 75 micron (No 200) 
Sieve in Mineral Aggregates by Washing

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

ASTM C128 Standard Test Method for Density. Relative Density (Specific Gravity), 
and Absorption of Fine Aggregates

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

ASTM C 88 Standard Test Method for Soundness of Aggregates by Use of Sodium 
Sulfete or Magnesium Sulfate
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TechniMi SpMilicatens 
(Reinfercsd Concrete)

ASTM C142 Standard Test Method for Clay Lumps and Friable Particles in 
Aggregates

ASTM C 97 

ASTM C 127 

ASTM C 535

ASTM C 88

ASTM C 131

ASTM C 94 

ASTM D 512 

ASTM D 516 

ASTM A 615

ASTM A 370

ASTM A 510

ASTM A 6

ASTM C 31

ASTM C 39

ASTM C 172 

ASTM C 192

ASTM C 293

ASTM C 78

ASTM C 42

Standard Test Method for Absorption and Bulk Specific Gravity of 
Dimension Stone
Test Method for Specific Gravity and Absorption of Coarse Aggregate

Standard Test Method for Resistance to Degradation of Large-Size 
Aggregate by Abrasion and impact in foe Los Angeles Machine

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

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

Standard Specification for Ready-Mixed Concrete

Chloride Ion in Water

Sulfate Ion in Water

Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement

Standard Test Methods and Definitions for Mechanic^ Testing of Steel 
Products

Standard Specification for General Requiremaits for VWre Rods and 
Coarse RcKjnd Wire, Carbon Steel

Standard Specification for General Requirements for Rolled Stmctural 
Steel Bars, Plates, Shapes, and Sheet Piling

Standard Practice for Making and Curing Concrete Test Spednnens 
in the Field

Standard Test Method for Compressive Strength of Cylindrical 
Concrete Specimens

Standard Practice for Sampling Freshly Mixed Concrete

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

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

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

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

Censauettonot stall QuariM*, Law EnfucamentBuMrig and Gate
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ASTM C 174 Standard Test Method for Measuring Thickness of Concrete Elements 
Using Drilled Concrete Cores

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

ASTM C 494 Standard Specification for Chemical Admixtures for Concrete

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

ASTM C171 Standard Specification for Sheet Materials for Curing Concrete

ASTM C 309 Standard Specification for Uquid Membrane-Forming Compounds for 
Curing Concrete

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

ASTM D 6167 Standard Practice for Melting of Hot Applied Joint and Crack Sealant 
and Filler for Evaluation

ASTM A 706 Standard Spedflcation for Low-AHoy Steel Deformed and Plain 
Bars for Concrete Reinforcement

ASTM A 966 Standard Test Method for Magnetic Particle Examination of Steel 
Forgings using Alternating Current

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

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

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

ASTM C1116 Standard Specification for Fiber-Reinforced Concrete

ASTM C1157 Standard Spedflcation for Hydraulic Cement

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

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

ASTM C 2S0 Standard Specification for Air-Entraining Admixtures for Concrete

ASTM C 295 Petrographic Examination of Aggregates for Concrete

ASTM C 33 Standard Specification for Concrete Aggregates

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

Construdton Of StBff Quartan, Law EnfbrMnMrt BiMing uKl Gate
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ASTMC469 Static Modulus of Elastidty and Poisson's Ratio of Concrete in 
Compression

ASTM C 695 Standard Specification for Blended Hydraulic Cements

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

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

ASTM D1179 Fluoride Ion in Water

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

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

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

c. American Welding Sodety (AWS)

d.

e.

e.

f.

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

Philippne National Standard (PNS)

PNS 49 Steel Bars for Concrete Reinforcement 

DPWH Standard Spedfications 

All other standards hereinafter indicated.

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

SUBMITTALS

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

a. Submit Test Reports for the following:

a.1 Concrete mixture proportions

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

Constnidlon of SWF Ouaitws, Law EnfefGsniMit BUhliis ind Qm
Portof Cufrtmoo. UoGosNada
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(Reinforced Concrete)

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

a.2 Aggregates

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

a.3 Admixtures

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

a.4 Cement

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

a. 5 Water

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

b. Submit Certificates for the following:

b. 1 Curing concrete elements

Submit proposed materials and methods for curing concrete elements. 

b.2 Fomi removal schedule

Submit proposed materials and methods for curing concrete elements.

b.3 Concrete placement and compaction

Submit technical literature for equipment and methods proposed for use in 
placing concrete. Include pumping or conveying equipment including type, 
size and material for pipe, valve characteristics, and the maximum length and 
height concrete will be pumped. No adjustments shall be tirade to the mixture 
design to facilitate pumpng.

Coostrudian of Staff Quartsrs. Uw Enforcomont Buidrig and Gate 
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2.

fnd^m^ICal liteSUrV°: equipment and methods proposed for vibrating 
and compacting concrete. Submittal shall include technical literature describino

inc,lldin9 vibrator diameter, length, frequency, amplitude. 
and j;!anufactureiJs description of the radius of influence 

mere WOrk IS to be cast’ Provlde similar information 
^Smertth P pOSed comPacting screed or other method to ensure dense

b.4 Mixture designs

f!?Ylde a dolled report of materials and methods used, test results, and the
^d test ^rength (for) for marine concrete required to meet durability 
requirements. f

rtUbmit Sh?P drawin9s and erection drawings for formwork and 
scaTToidmg at least 14 days pnor to commencing the work.

Endnir0PnSniaiSf erectio" d!fving shal1 b®a'- signature of a Contractor's qualified 
Sa?L??ai,S ?.?iproP?sed fomiW0fk to be prefabricated and formwork to produce 

th^Rnn^ be Submit!ed t0 the Engineer for approval before any materials are 
a^d mnr^^e r^uires samples of proposed formworks shall be constructed

placed at the Contractors expense so that the proposed methods and 
finished effect can be demonstrated.

The Contractor sha'I submit shop drawings showing reinforcing bar placing and bar lists 
forming ^ameer's approval. Such shop drawings shall show also supplemental bars for

9thenin9 f^me^ 0f bars of sufficient hgidity to withstand forces during placing 
concrete. If necessary, shaped steel may be added to improve rigidity of the frame of bar.

^^!ir2mPpndtra^S ShKa'1 dear1y indiCate bar SizeS- Spadn9- location and quanti«es of 
srlw *h' ?a'rs’ sPacers and other details to be as per ACI Manual of
Standard Practice for Detailing Reinforced Concrete Structures.

^ils shall prepared for placement of reinforcement where special conditions occur 
mduding most congested areas and connection between pre-cast concrete and concrete in-

fhPi? At tirew'ngs shall be reviewed by the Engineer within seven (7) days after receiving 
thern. At least two (2) days pnor to pouring concrete, the Contractor shall submit to the 
Engineer a pounng permit for his inspection and approval.

MA TERIAL REQUIREMENTS 

CEMENT

anr!lSiSl?e7Se5)eCifi.edJn the DrawinSs> only one (1) brand of cement shall be used for
aPProVed mb£’ 0nly P0rtIand “ment sha'1 used

1. Portland Cement: ASTM Cl 50

Type I (for general use in construction)

CoBSIfiieSofi Of Sttff Quarter*, Law Enfefe6m8ntBi*Ung«ndO*t»' 
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ADMIXTURE (IF NECESSARY)

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

1.
2.
3.

Air Entraining Admixture shall conftjrm to ASTM C 260.
Admixture other than air entraining agent shall conform to ASTM C 494.
Admixture containing chloride ions, or other ions producing deleterious effect shall 
not be used.

AGGREGATES

1 • Crushed Coarse Aggregate

Conforming to ASTM C 33 and having nominal sizes passing 38.0 mm to 19.0 mm, 19.0 mm 
to 9.5 mm to No. 4 sieve. The material shall be well graded between the limits indicated and 
individually stockpiled. It shall be the Contractor’s responsibility to blend the materials to 
meet the gradation requirements for various types of concrete as specified herein.

Nominal sizes for combined gradation shall be as follows:

ASTM Sieves

Nominal Size of Coarse Aggregates

% by Weight Passing

40mm 25mm 19mm 10mm

50.0mm (2”) 100 - - -

38.0mm (1 1/2”) 95-100 100 - -

31.8mm (1 1/4") - 90-100 100 -

25.0mm (1”) - - 90-100 -

19.0mm (3/4”) 35-70 25-90 - 100
16.0mm (5/8”) - - 20-55 85-100
9.5mm (3/8”) 10-30 0-10 0-10 0-20
No. 4 0-5

ConaOuc«onorStaffOua<t*re,UwEnforMin«nlBi4ding»ndGm
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2. Fine Aggregate

ASTM C 33 except for gradation which has been revised to meet locai conditions unless 
othenwise required by the Engineer, grading of find aggregate shail be as fbliows;

ASTM Sieves % by Weight Passing

9.5mm (3/8’) 100

No.4 90-100

No. 8 80-100

No. 16 50-90

No. 30 25-60

No. 50 5-30

No. 100 0-10

a.

b.

WATER

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

Due care shaii be taken to prevent segregation.

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

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

Table 6.3 Acceptance Criteria for Questionable Water Supplies

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

90

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

Time of Setting (Gillmore Test)
Initial
Final Set

No marked change
No marked change

Appearance Clear

Coratnjcllon of staff Qu*(tan, Law Enfodnnwflt BuMhg and OM
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Color Colorless

Odor Odorless

Total Solids 500 parts/million max.

PH value 4.5 to 8.5

Table 6.4 Chemical Limitation for Wash Water

Limits
Chemical Requirements, Minimum

Concentration
Chloride as C1('1) expressed as a mass percent 
of cement when added to the Clf'1* in the other
components of the concrete mixtures shall not 
exceed the following levels:

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

0.06 percent
0.10 percent

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

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

the concrete will stay dry

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

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

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

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

CURING MATERIALS 

1. Impervious Sheet Materials

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

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

Membrane Forming Curing Compound

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

2.

3.

Conalructen of Staff Quarts?. Law Erfforca<nant SuidriQ and Gsda 
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3.

4.

JOINTING MATERIALS

1. Sealant

Sealant shall be multi-component, polyurethane base compound, gray In color, self­
leveling for horizontal joints, 2 part polythremdyne, terpolymer compound gray in color 
non-sag for vertical joints.

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

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

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

Where required, primer shall be compatible with joint materials and Installed in 
accordance with manufacturer's instmctions.

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

EPOXY BONDING COMPOUND

ASTM C 881. Provide Type I for bonding hardened concrete to hardened concrete; Type II for 
bonding freshly mixed concrete to hardened concrete; and Type III as a binder in epoxy mortar or 
concrete, orfor use in bonding skid-resistant materials to hardened concrete. Provide Class B if 
pla^ment temperature is between 4 and 160C; or Class C if placement temperature is above

REINFORCEMENT

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

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

PNS 49 - Steel Bars for Concrete Reinforcement

TIE WIRE

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

SAMPLES AND TESTING 

1. Cement

Consftuction of Staff Quarters, Law Enforcement Budd^ ard Qata
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Sampled either at the mill or at the site of work and tested by an independent commercial or
ffiRsTonhe □p'™la^rat?.ry dU.ly f“redl,ed »>'the Bureau Of Research and Standalds 

rrf T«H^f thH ^Pprtment of Science and Technology (DOST) or the Department
2r3Sd h rIidh^2US,-0L(DT} 31 no add'tiona, cost to PPA. Certified copies of tabor^ory test

for eSCh IOt 0f Cement and shal1 include 3,1 test data- results0^and 
M the S!inpK,l? and testin9 Procedures are in conformance with the 

S^catons. No cement shall be used until notice has been given by the Engineer that the
foffhfe r +K0rLCe!Tent that has been stored’ other than in bins at the mills-
delS HSl4f eLd!iV!? t0 the Site sha,, be re-tested before use. Cement
rne^manlrtworiS d l^eTfoUnd 3fterteSt 10 1)6 unsuitable shal1 not be incorporated into

2. Aggregates: Tested as prescribed in ASTM C 33

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

Oration t^ MSI be made on each samP,e without delay. All other aggregates tests 
requir^ by these Spedfications shall be made on the Initial source samples and shall be 
repeat^ whenever there is a change of source. The tests shall include an analysis of each 
^^^Srer^603 and an ana,ysis °f tbe combined material representing the aggregate

3. Reinforcement

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

4. Concrete Tests

For test purposes, provide 1 set of three (3) concrete cylinder samples taken from each 
days ^unng and to represent not more than 75 cu.m, of concrete class or fraction 
mereof of concrete placed. Samples shall be secured in conformance with ASTM C 172.

b® made. cured, and packed for shipment in accordance with 
ASTM C 31. Cylinders will be tested by and at the expense of the Contractor in 
accordant^ with ASTM C 39. Test specimens will be evaluated separately by the 
i^^9ineer- f°r meeting strength level requirements for each with concrete quality of ACI 318 
yVhen samples fail to conform to the requirements for strengths, the Engineer shall have the 
nght to order a change in the proportions of the concrete mix for the remaining portions of 
the work at no addition^ <»st to the Authority.

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

VVhen the results of the strength tests of the concrete specimens indicates the concrete as 
P'acad d0®s not meet the Specification requirements or where there are other evidences 
mat the quality of concrete is below the spedfication requirement in the opinion of the 
Engineer, tests on cores erf in-place concrete shall be made in conformance with ASTM C 42.

Core speamens shail be obtained by the Contractor and shall be tested. Any defidenev 
shal be TOrrected or if the Contractor elects, he may submit a proposal for approval before 
the load test |s made. If the proposal is approved, the load test shall be made by the 
5°Anira^°r ^d the test results evaluated by the Engineer in conformance with Chapter 20 
of ACI 318. The cost of the load tests shall be borne by the Contractor. If any concrete shows

Conrtudton (rf Std QuoitHS. IM EiHwremeit Sidteig and a«t» 
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7.

evidence of failure during the load 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.

Chemical Admixtures/Additives

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

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

Jointing Materials and Curing Compound Samples

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

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

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

EXECUTION

DELIVERY. STORAGE AND HANDLING OF MATERIALS 

1. Cement

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

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

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

Consiiuctton of Std QuartMs, Law Eiforeamsnt BuUtv and Gate 
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If the cement is delivered in bulk, the Contractor shall provide, at his own cost, approved 
silos of adequate size and numbers to store sufficient cement to ensure continuity of work 
and the cement shall be placed in these silos immediately after it has been delivered to the 
Site. Approved precautions shall be taken into consideration during unloading to ensure 
that the resulting dust does not constitute a nuisance.

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

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

2. Aggregate

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

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

FORMWORK

Forms

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

Design

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

Cant^utHen d Staff Ouartam. Law Enfereamarff fiuid^ ar^ Qata 
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6.

7.

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

Chamfering

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

5. Coatings

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

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

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

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

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

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

Control Test

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

1. Reinforcement

Fabricated to shapes and dimensions shown and shall be placed where indicated. 
Reinforcement shaii 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 section shall 
not be used. After any substantial delay in the work, previously placed reinforcing steel for 
future bonding shall be inspected and cleaned. Reinforcing steel shall not be bent or 
straightened in a manner injurious to the steel or concrete. Bars wfth kinks or bends not 
shown in the drawings shall not be placed. The use of heat to bend or straighten rdnfordng 
steel shall not be permitted. Bars shall be moved as necessary to avoid interference with 
other reinforcing steel, conduits, or embedded items. If bars are moved more than one bar 
diameter, the resulting arrangement of bars including additional bars necessary to meet 
structural requirements shall be approved before concrete is placed. In slabs, beams and 
girdere, 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 following 
table:

3.

4.

Nominal Diameter 
(mm)

Nominal Perimeter
(mm)

N<Nninal Sectionai 
Area 

($Q. mm)

Unit Weight 
(kg/m)

10 31.4 78.54 0.616

12 37.7 113.10 0.888

16 50.3 201.10 1.579

20 62.8 314.20 2.466

25 78.5 490.90 3.854

28 88.0 615.70 4.833

32 100.5 804.20 6.313

36 113.1 1,017.60 7.991

40 125.7 1,256.60 9.864

50 157.1 1.963.50 15.413

Welding of reinforcing bars shall only be permitted where shown; all welding shown shall be 
performed in accordance with AWS D 12.1.

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

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

6. Concrete Protection for Reinforcement 

a.

b.

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

Tolerance for Concrete Cover of Reinforcing Steel other than Tendons.

Minimum Cover

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

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such as beams, slabs, curtain wall, pile caps and 
fender/mooring blocks shall develop a minimum 28-day compressive cylinder strength of 24 MPa 
(3,500 psi) as indicated in the drawings. While for pre-stressed concrete piles a compressive 
stren0h of 35 MPa (5,000psi).

TRIAL BATCH FOR CONCRETE

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

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

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

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

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

Slurnp Test shall be made in conformance with ASTM C143, and unless otherwise specified by the 
Engineer, slump shall be within the following limits:
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Structural Element Slump for Vibrated Concrete

Minimum Maximum
Pavement Concrete 25mm SOmm
Pre-cast Concrete 50mm 70mm
Lean Concrete 100mm 200mm
Sacked Concrete 25mm SOmm
Ail other Concrete 50mm SOmm

Sampling; Provide suitable facilities and labor for obtaining representative samples of 
concrete for the Contrac:tor’8 quality control and the Engineer's quality assurance 
testing. All necessary platforms, tools and equipment for obtaining samples shall be 
furnished by the Contractor.

MIXING CONCRETE

1. GENERAL

a.

c.

d.

e.

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.

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

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

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

Materials shall be measured by weighing. The apparatus provided for weighing the 
aggregates and cement shall be suitably designed and constructed for this purpose. 
The accuracy of all weighing devices except that for water shall be such that 
successive quantities can be measured to within one percent of the desired 
amounts. The water measuring device shall be accurate to plus or minus 0 5 percent 
All measuring devices shall be subject to the approval of the Engineer. Scales and 
measuring devices shall be tested at the expense of the Contractor as frequently as 
the Engineer may deem necessary to insure th©r accuracy.

Weighing equipment shall be insulated against vibration or movement of other 
oper^ing equipment in the plant. When the entire plant is running, the scale 
reading at cut-off shall not vary from the weight designated by the Engineer by 
more than one percent for cement. 1-y2 percent for any size of aggregate, or one
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2.

percent for the total aggregate in any batch.

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

MIXING CONCRETE AT SITE

a.

b.

d.

e.

f.

g-

h.

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

The pick-up and throw-over blades of mixers shall be restored or replaced when any 
part or serton is worn 20 mm or more below tee original height of the manufacturer's 
design. Mixers and agitators which have an accumulation of hard concrete or mortar 
shall not be used.

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

The discharge mechanism of the bulk cement weigh hopper shall be interlocked 
against opening before the full amount of cement is in the hopper. The discharging 
mechanism shall be Interlocked against opening when the amount of cement in 
the hopper is underweight by more than one percent or overweight by more than 3 
percent of the amount 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 shall be so charged into the mixer teat some water enter in advance of 
cement and aggregates. Ail water shall be in the drum by the end of the first quarter 
of the specified mixing time.

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

Where required, synthetic fibrous reinforcement shall be added directly to the 
concrete mixer after placing 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 shall be deposited simultaneously into the mixer.

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

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

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

1 u •of rubble concrete' proper mixture and pladng of concrete and stones/rocks 
shall be in accordance to the approved plan. Methodology of work shall be apnoved bv 
the Engineer.

3. MIXING CONCRETE IN TRUCKS

a. Truck mixers, 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. AN solid materials for the 
concrete shall be accurately measured and charged into the drum at the 
proportioning plant. Except as subsequently provided, the truck mixer shall be 
equipped with a device by which the quantity of water added can be readily 
venfied. The mixing water may be added direcUy to the batch, In which case a tank 
IS not required. Truck mixers may be required to be provided with a means by 
which the mixing time can be readily verified by the Engineer.

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

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

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

c.

d.

JOINTS

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

Prefonned Expansion Joint RIter

a. Joints with Joint Sealant

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

b. Finish of concrete at joints

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

c. Construction Joints

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

Construction Joint which is not indicated in the Drawings shall be located as to least 
affect the strength of the structure. Such locations 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 
frotn inner surfaces of mixing and conveying equipment. Reinforcement shall be secured in 
position, and shall be inspected, and approve before placing concrete. Runways shall be 
provided for wheeled concrete-handling equipment. Such equipment shall not be wheeled over 
reinforcement nor shall runways be support^ on reinforcement.

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

PLACING CONCRETE

1. Handling Concrete

Concrete shall be handled from mixers and transported to place for final deposit in a 
continuous manner, as rapidly as practicable, and without segregation or loss of irrgredlents 
until the approved unit of work is completed. Placing 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 close as possible in 
final position, in uniform approximately horizontal layers not over 40cm deep. Forms 
splashed with concrete and reinforcement splashed with concrete or form coating shall be
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Cleaned in advance of plaang subsequent lifts. Concrete shall not be allowed to drop freely 
more than 1.Sm in unexposed work nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shall be employed.

2. Time Interval between Mixing and Placing

Concise mixed in statiorary mixers and transported by non-agitating equipment shall be 
placed in the forms within 30 minutes from the time ingredients are charged into the 
rnixing drum. Concrete transported In track mixers or track agitators shall be delivered to the 
^e of work, discharged in the forms within 45 minutes from the time Ingredients are 
Aschar^ into me mixing drum. Concrete shall be placed in me forms within 15 minutes 
after disdiarged from me mixer at me Jobsite.

3. 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 
reach^ a temperature greater than 36 °C at any time in me aforesaid period shall not be 

but shal1 b® rejected, and shall not mereafter be used in any part erf me permanent
worKs.

a. Control Procedures

Provide water cooler facilities and procedures to control or reduce the temperature of 
cement, aggregates and mixing handling equipment to such temperature that at all 
times during mixing, transporting, handling and placing, me temperature of me 
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 
shnnkage cracks tend to appear, concrete shall be kept moist by fog sprays, or other 
approved means, applied shortly after placement, and before finishing.

c. Supplementary Precautions

When me aforementioned precautions are not sufficient to satisfy the 
requirements herein above, they shall be supplemented by restricting work during 
evening or night. Procedure shall conform to American Concrete Institute Standard 
ACI 305.

4. Conveying Concrete by Chute. Conveyor or Pump

Concrete may be conveyed by chute, conveyor, or pump if approved in writing. In 
requesting approval, me Contractor shall submit his entire plan of operation from the 
tin^ of discharge of concrete from the mixer to final placement in me forms, and me steps 
to be taken to prevent the formation of cold Joints in case the transporting of concrete by 
chute, conveyor or pump is disrupted. Conveyors and pumps shall be capable of 
expeditiously placing concrete at me rate most advantageous to good workmanship. 
Approval will n<rf be given for chutes or conveyors requiring changes In the concrete 
matenals or design mix for efficient operation.

a. Chutes and Conveyors

Chutes shall be of steel or steel lined wood, rounded in cross section rigid in
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b.

constnjcbon, and proteded from overflow. Conveyors shall be designed and 
operated and chute sections shall be set, to assure a uniform flow of concrete from 
mixer to final place of deposit without segregation of ingredients, loss of mortar, or 
change In slump. The discharged portion of each chute or conveyor shall ’be 
provided with a device to prevent segregation. The chute and conveyor shall be 
thoroughly cleaned before and after each run. Waste material and flushing water shall 
be discharged outside the fonrts.

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

5. Wall and Abutments

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

6. Concrete Placing on Wharf

When placing concrete on wharf decks, the Contractor shall;

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

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

COMPACTION

1. Immediately after placing, each layer of concrete shall be completed by internal concrete 
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external 
vibration of forms will not be permitted unless spedfically approved by the Engineer 
Vibrators shall not be used to transport concrete inside the forms. Internal vibrators 
submerged In concrete shall maintain a speed of not less than 7.000 impulses per minute. 
The vibrating equipment shall at all times be adequate in number of units and power to 
properly consolidate all concrete.
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2. Spare units shall be on hand as necessary to insure such adequacy. The duration of 
vibrating equipment shall be limited to the time necessary to produce satisfactory 
consolidation without causing objectionable segregation. The vibrator shall not be inserted 
into the lower courses that have begun to set. Vibrator shall be applied vertically at 
uniformly spaced points not further apart than the visible effectiveness of the machine.

EPOXY BONDING COMPOUND

Before depositing new concrete on or against concrete that has set, the surfaces of the set 
concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of laltance, 
coatings, foreign matter and loose partides. Forms shall be re-tightened. The deaned surfaces shali 
be moistened, but shall be without free water when concrete is placed. ASTM C 881. Provide Type I 
for bonding hardened concrete to hardened concrete; Type II for bonding freshly mixed concrete to 
hardened concrete; and Type III as a binder in epoxy mortar or concrete, or for use in bonding skid- 
resistant materials to hardened concrete. Provide Class B if placement temperature Is between 
4 to 16 0C; or Class C if placement temperature is above 16°C.

FINISHES OF CONCRETE

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

CONCRETE FINISHING DETAILS

1. Concrete Paving

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

2. Smooth Finish

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

3. Broom Finish

Required for paving; the concrete shall be screeded and floated to required finish level 
with no coarse aggregate visible. After the surface moisture has disappeared and laitance
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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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GENERAL

t0 'heSe Spea* a"d

SCOPE OF WORK

frei!!5.rced concrete structures such as reinforced concrete footings with or 
■remforced concrete columns girders, slabs, other cast-in-place and precast 

concrete including excavaton and backfilling work. "

JUmiShln? °f a" lab0r' ma,erlals' and other incidentals
the huSn =h “n fr. m.atena'S and *he c°mplete “natruction of the concrete 

dS^by the Engfn^r °n nSS m accordance with these specifications and as

GENERAL REQUIREMENTS

^henl^e i^^te^^bli,00"'0071 Wi’h 'he rei)uirements of ‘Reinforced Concrete' except noted 

SHOP DRAWINGS

Together with requirements, the Contractor shall show the following in the shop drawings:

1. Surface finish

2. Fitting to be embedded 

MATERIAL REQUIREMENTS

1. ^ncrete s!]fof portland cement, fine and coarse aggregates and water and shall 
conform with the requirements of “Reinforced Concrete”.

Deformed bars to be used shall conform with the reinforcement requirements in Section of 
Remforced Concrete”. The size shall be as shown on the drawings.

°n concrete ground slab, monofilamerrt polypropylene synthetic 
fibnnfibeis shall be used as admixture to prevent the formation of temperature / shrinkage 
cr^ks and increase impact resistance of ground slabs. The dosage rate shall be 0 91 kg lir 
cubic meter of concrete. a‘

The supplier is required to submit a "Mill Certificate” that the materials delivered to site shall be 
proven to meet or exceed the following properties;

2.

3.

FORMWORKS 

GENERAL REQUIREMENTS

TECHNICAL PROPERTIES Unit Minimum
A Physical Characteristics:
Length Mm 12Sharpe Microns 18Density am nominal 0.91
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Materials and construction of formwork shall be in accordance with formwork requirements in 
Reinforced Concrete.

REMOVAL OF FORMWORK

The minimum stripping and striking time for formwork shall be as follows unless otherwise 
approved by the Engineer.

Conditions Minimum Period

Vertical sides of beams, wall, piles, pile 
caps and columns lift not exceeding 1.2m

24 hours

Vertical sides of beams and walls, lift 
exceeding 1,2m

48 hours

Soffits of main slabs and beams (prcps left 
under)

5 hours

Removal of props from beams and main 
slabs and other works

10 days

CONCRETE

CLASSES OF CONCRETE AND USAGE 

1. Strength Requirement

Concrete strength shall conform with the requirements In Section of “Reinforced Concrete"
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be mfJ.?uin c°,?fomifty AS™ C 143. and unless otherwise specified by the 
Engineer, slump shall be within the following limits:

Structural Element Slump for Vibrated Concrete
Minimum (mm) Maximum (mm)

Precast concrete 80 180

Wall, column and beam, 
25cm max. thidcness

80 180

Concrete slab 80 150

Lean concrete 70 150

CONCRETE COVER FOR REINFORCEMENT 

Minimum concrete cover for reinforcement shall be as follows;

Net Concrete Cover Minimum Cover 
(mm)

Concrete cast against and permanently exposed to earth 75

Concrete exposed to earth or weather
Primary reinforcement 50

Stirrups, ties, and spirals 40

Concrete deck slabs;
Top ranforcement 50
Bottom reinforcement 35

Concrete not exposed to weather nor in contact with around-
Primary reinforcement 40

Stirrups, ties, and spirals 25

CONSTRUCTION JOINTS AND WATERSTOPS

Constnjction joints shall be provided where shown on the drawings or when approved with written 
permission of the Engineer. Special care shall be used in preparing concrete surfaces at joints 
j ere bonding between two sections of concrete is required. Unless otherwise indicated on the 
drawings, such bonding will be required at all horizontal joints in walls.

Wateretop material shall be an elastomeric plastic compound, the basic resin of which shall be 
polyvinyl c^londe, and containing any additional resins, plasticizers or other materials needed for 
the matenal to comply with the requirements specified.

The wateratop shall be fabricated by an extrusion process such that it will be dense, homogeneous,
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free from holes and other imperfections. The cross section of the waterstop shall be uniform and 
symmetrical along its entire length.

Surfaces shall be prepared as follows:

The surface of concrete upon or against which the placement of contiguous concrete or 
masonry is later required shall be struck off true to the elevations indicted on the 
drawings after the concrete has been placed. Thereafter as soon as the condition of the 
concrete permits it, and before the concrete has hardened appreciably, i.e. normally within 
2 hours after being deposited, all water, scum, laitance and loose aggregate shall be 
removed from the surface by means of wire or bristle brooms In sudi a manner that the 
course aggregate is left lightly exposed, and the surface cleaned. No raking will be 
permitted.

The Contractor shall then take all necessary precautions to ensure that all surfaces thus 
prepared shall be kept free from storage piles, drippings, staining or foreign matter, which 
could adversely affect the concrete or the bond between the concrete layers.

Waterstops for all joints shall be continuous around the comers and at intersections, 
either in horizontal or vertical direction, as indicated on the drawings. Field splices and 
joints shall be made in accordance with the waterstops manufacturer’s instructions, using a 
thermostatically cont rolled-heating irwi.

Coratniction of SWr Ouiitore, Law EntxwMnt BuMig utf Gate 
Portef Cunrao.Uocot Note
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(Steel and Metal VU^rtts)

STEEL AND METAL WORKS
GENERAL

fDnr|vStScqQUi!2mentSl,C?rtain Provisions and requirements essential to these specifications- and 
apply to this Section, whether or not h^roir, K^ ’c,nuSection, whether or not referred to herein.

SCOPE OF WORK

The work includes the furnishing of all labor, materials, equipment and other incidentals
sS^Tn rer|e^anfitn,?tSnfhand 01 stnJCtural 51661 and miscellaneous metal w^rks as
specmed m relevant items of these specifications and as Indicated on the drawings.

SUBMITTAL

1.

2.

3.

sutmrttofhCirpnninirSfI0r materif,5 for *he s*66' and metal works, the Contractor shall 
h4t Engineer for approval shop drawings for all steelwork. AH project shop drawings

and otherd^ils,menSIOn °f a" PartS’ meth0d °f construction- bolts' weldin9 sectional arsis

r0f C?n[,e?i6n® sh°wn on the shop drawings shall be such as to minimize
anS ar,? t0.h6d “ndensation. water or dirt. A minimum gap between abutting

d t4 k Sha be Prov,ded wherever possible to eliminate any traps and 
facilitate maintenance painting. 7 F

ap°pSbyLShEnLnirered n°r fabriCa,ion the shop drawings ere

STORAGE OF MATERIALS

SSfiT'r316"318’ P,ain or fabricated. shall be stored above the ground upon platforms
s!Llf brpSKSco“S ShaN be kePt free fram dirt- greaSe’ and 0ther f0rei9n matter anci

MATERIAL REQUIREMENTS

1.

2.

3.

4.

5.

structures and meta,s shall conform with the requirements 
eK MetaJ Works- Connections where details are not specified or indicated herein
/Ai1^r?eM ?!!flm./.aCCOrdance with the American Institute of Steel Constnictiori 
(AISC), Manual of Steel Construction, latest edition.

Structural steel works consisting of channels, gusset plates and other structural steel shape
A^TKii f if ,ncd'cated °nMtbe drawings and shall be structural carbon steel conforming to 
AblM A 36. Shapes shall be as given in AISC. Manual of Steel Construction.

High strength structural bolts, shall conform to ASTM A 325, Types 1 or 2 Nuts shall
SnDroTiH°pHASThM A I6?’ A’ heavy hex sty|e- excePt nuts 0-1/2 inch) may
be provided in hex style. Washers shall conform to ANSI B 18.22.1, Type B.

S^^fiSoiTsrA5ri Weldin9 ShaN h® E7° series “ntomiing to American Welding Society

«^Lare 4r?qiJ'red under the AS™ Standards for steel to be used in the Works and shall be
wm ♦ht "L*4® Prcsence of the Engineer and at least four (4) days notice must be given to
fahri^lt!?e4da fS£r0^fed for such tests- Four O) calendar days notice on which 
fabncated steelwork will be ready for inspection in the Contractor's yard.

Coftstruetion of Sl*ff Quarter*, Law Entoreomem Bulklhg and Gate
Port of Cuntmao, I locos Notts
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(Sterri and Metal Wbrks)

6' ftstednTre.b0" Sha" COnf0rm ,0 AS™ A 307 Ca*0" Steel Externally Threaded Standart 

EXECUTION

qualification

Qualification of steel tabncatore, erectors and welders shall comply with the requirements.

fabrication requirements

Workmanship

Cutting

Ha'?Il^.itII)rSr2rUCthral St^eI may be Cut by mactiine-guided torch instead of by shears or saw 
Harmful notches, burrs, .rregularities. etc., shall not be developed at thecS sur^cS

Contact Faces

betWfi bases or 0ther elemen,s ttearing directly upon bearing plates
Siebe9prp^ri;rpC^aS neCeSSary for e,feCtiVe h^h"9- “9“,or

2.

3.

4. Bolt Holes

6.

Ss b™rnSgXe«^S04n^^^^^^ PraC"“ and aS SPeCffied in ,hese Sped"ra,iOI,S-
5. High Strength Bolt Assembly Preparation

Surfaces of high strength bolted parts in contact with bolt heads and nuts shall not have a 
slope of more than 1:20 with respect to a plane normal to the bott^^

Wh6hre th.f fuace a h'9h strength b0,ted Part has a slope of more than 1‘20 a beveled 
washer shall be used to compensate for lack of parallelism.

High strength bolted parts shall fit solidly together when assembled and <ihaii 
separated by gaskets or any other interposed compre^ble m^en^te^ Sd a" n0t 56

When assembled, all joint surfaces including those adjacent to washers shall he free
thatwSw^rSt^M^^nTCl'6f,Be,ramdW'100868°ale' bUTO' and°therdeftets

Contact surfaces of fncBon-type joints shall be free from oil, paint, lacquer or galvanizing. 

Welding

Welde,S Certified as to ,hair abilit^ to P**™ " accordance

coralrudloftdjiiairauaBera, LawEntofeemetBiiJdbijenriTSg- 
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(Steel and Metal Wbffcs)

A^anHrlr wS1HShal1- b% accoi?ance with Structural standards and the Standard Code for 
We,d^9 !nKBu'ld,ng Construction of AWS. and shall only be done where shown 

specified, orpermitted by the Engineer.

anTall IianiZwd a?aS \wle'dinQ shal1 be thoroughly cleaned with wire brushing 
nafoffnL1 Thf^iaf fl?"19 flu^ f,0.? 0°?e °r cracked zinc coating shall be removed prior to 
Mint SaJ dean^ area shal1 be Painted with two coats of zinc oxide-zinc dust paint. The 
to o pr0f!f y* “mP°unded with a suitable vehicle in the ratio of one part zinc oxide
forflonm ?th,nC dUS by 'I,e'9ht As an alternative to the above, the Contractor may submit 
tor approval the use of a galvanizing rod or galvanizing solder to repair damaged areas.

The welding machine shall be a stable welder, and have suitable functions for the 
SeSn%and™^ruSly0 ^ Welded' The aUXi"a'y ,00lS USed ,0r Weldina Sha" perform

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

7. Shop Assembly

Stroctural unite furnish^ shall be assembled in the shop. An inspection shall be made to 
detennine that the fabrication and the matching of the component parts are correct.

digs Shan be used for the assembly of units as much as possible to maintain appropriate 
position of mutual matenals. K K

Approval of the Engineer shall be required when drilling temporary bolt holes or weldina 
temporary support to the assembled structure. a

The tolerances shall not exceed those allowed by codes and each unit assembled shall be 
aosely^ecked to insure that all necessary clearances have been provided and that bindinq 
does not occur in any moving part.

*n ®rdar f^aintain accurate finished dimensions and shape, appropriate reverse strain or 
restraint shall be provided as required. Assembly and disassembly work shall be performed in 
tee preser\(x of the Engineer, unless waived in writing by the Engineer any errors or defects 
disclosed shall be immediately remedied by the Contractor.

Before disassembly for shipment, component parts of the structures shall be match marked 
to faalitate erection in the field.

FABRICATION TOLERANCES

1. Dimensional Tolerances for Structural Work

Dimensions shall be measured by means of an approved calibrated steel tape at the time 
of ir^pection. Unevenness of plate work shall not exceed the limitation of the standard mill 
practice as spec'fied in the American Institute of Steel Construction, “Manual of Steel 
construction .

2. Camber

ReNrarse camber iri any structural steel members in excess of 1/1,000 of the span length
Sf I ifaUSeTejeCJiun’Jhe minimum dead load camber for any structural steel member 
shall be as allowed by Code, or otherwise specified.

Construction of Staff Qiartera, Law eMoicMwnt BuMIng ind (Sata- 
Portof Cufrimoo, Horn Noits
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(Steel and Metal Mbrks)

1.

2.

Inspection of Welding

Inspection of welding shall be executed for the following wort; phases.

a. Before Welding

Scl^[nLa?9,e of bevel* root clearance, cleaning of surface to be welded quality of 
end tab, drying of welding rod.

b. During Welding

Welding pn^dure. diameter of coil and wire, type of flux, welding cunent and 
voltage, welding speed, welding rod position, length of arc, melting, cleaning of slag of 
each level under surface chapping, supervision of welding rod.

c. After Execution of Welding

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

Testing of Welding

Tu-euty rc?nt ^20%^ of welds contributing in the overall strength of the structure and 
Which will be inaccessible for the inspection in service shall be tested.

^gSrShal11)6 teSted by ultrasonic test t0 the exfent specified herein or as directed by the

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

If teri percent (10%) of the random ultrasonic tested indicate unacceptable defect the 
remaining eighty percent (80%) of the welding shall be tested. Repair welding required shall 
be ultrasonic tested after the repairs are made.

CORRECTIONS

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

1.

2.

3.

4.

Excessive convexity or overlap shall be reduced by grinding.

Undercirts, lack of weld shall be repaired with necessary reinforcement of weld after 
removal of any foreign materials such as slag, dust, oil, etc.

defects f00!1 as sla9 inclusions, incomplete fusion, or Inadequate joint penetration 
shall be completely removed, cleaned and re-welded.

an!? or .bas® steel- shaI1 removed to sound steel throughout their
len£h and 5cm beyond each end of the crack, followed by welding. The extent of the crack 
depth and length, shall be ascertained by the use of acid etching, magnetic particle

Construebon of Stall Quaitws, Law Enfotcsment Bu)«ng and (SS" 
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inspection or other equally positive means.

Inuninn n?!?1 W^Ided 81661 St^a" b® d°ne ty chiPPin9- grinding, oxygen cutting, oxygen 
?? S \ rt)0[l afc 90ug,ng and in such a manner that the remaining welded steel

n K1 ♦n,Cve,d or undercut Defective portions of the welding shall be 
removed without substantial removal of the base steel. a

INSTALLATION

1. Installation Program

a. Prerequisite Condition

Prior to executing steel fabrication and field installation, the Contractor shall 
prepare a comprehensive installation program including engineering supervision 
orgamzation. fabncation procedures, field Installation procedures, material 
application, machinery applications, inspection procedure, scope and standard of 
quality judgment, and submit to the Engineerfor approval.

b. Special Technical Engineering

Speaal technical engineering different from contract specifications can be applied upon 
receiving approval of the Engineer. K

2. Installation Requirement

a. Setting of Anchor Bolt and Others

a. 1. Anchor bolts shall be set in accurate position by using templates.

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

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

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

b. Temporary Bradng

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

b. 2. Temporary bracing shall be maintained in place until permanent 
work IS property connected and other construction installed as necessary for 
support, bracing or staying of permanent work.

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

Adequacy of Temporary Connections

During erection, temporary connection work shall be securely made by bolting and/or

ConstfucSon of Staff Quarters, Law Errforcement BuJdinj «f>3 Ga!»
PortofCummao, I locos Marts
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(Steel and Metal Mbrto)

welding for all dead load, wind and erection stresses.

Alignment

No pei^nent ^Iting or welding shall be done until the alignment of all parts with 
respecrt to each other shall be true within the respective tolerances required.

Field Welding

e. 1. Any shop paint or surfaces adjacent to joints where field welding is to 
be executed shall be wire brushed to remove paint/primer.

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

High Strength Bolts

Final tightening of high strength bolts shall be done by using manufacturer’s 
power operated equipment without any overstress to the threads.

Correction of Errors

g. 1. Corrections of minor misfits by use of drift pins, and reaming, chipping or 
cutting will be permitted and shall be provided as part of erection work.

g. 2. Any errors to be corrected or adjusted, preventing proper assembly, shall 
be immediately reported to the Engineer, and 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. 

Erection

h. 1.

h. 2.

h. 3.

GALVANIZING

PREPARATION

Erection and installation shall be as per approved shop drawings.

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.

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 operations shall 
be repaired as directed by the Engineer at no extra cost to the Employer.

All mjld steel parts exposed to weather shall be hot-dipped galvanized after fabrication in accordance
lSfl^IerirSUwr^rnentM0f APIM A 123 or AS™ A 153, Prior to 9a!vanizing, the surfaces shall be 

^ ?tW?d .splatter- 9rease- s,a9. oil. paint or other deleterious matters. The steel 
shall be <*emrally de-scaled and cleaned with the same abrasive blast or other suitable

method as approved by file Engineer.

ConstnMlon«(StaffaautHS,LawEnftiKeiiiMiteuHln9and<S£r
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J«V nw-^tin9uSha ?°nsist of uniform ,ayers of commercially pure zinc free from abrasions 
c^cks blistere. chemical spots or other imperfections, and shall adhere firmly to the surface of 
me steel. The weight of zinc coating per square meter of actual surface shall not be less than 
550 grams;^ny surface damaged subsequent to galvanizing shall be given two coats of approved 
Zinc ncn psints.

PAINTING

This^rk shall consist of the preparation of the metal surfeces. the application, protection 
and drying of the painted surfaces, and supplying of all tools, tackle, scaffolding, labor and 
matenals necessary for the entire work. Painting shall be applied In the field or shop as 
approved by the Engineer.

Unless otherwise speafied or approved, all painting work for structural steel shall compiv with the 
requirements of this Section.

SHOP PAINTING

All structural steel shall be given a shop primer after fabrication and cleaning before deliverv 
tothesite. '

All steel work shall be thoroughly dried and cleaned of all loose mill scale, rust and foreign 
rnatters by means of sand blasting or other suitable methods approved by the Engineer before 
shop painting shall be applied. Each individual piece 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, clean ferrous metal 
surfaces shall be given one coat of Ameriock 400 Epoxy Primer at 100 Microns or approved 
equal. Additional coat shall be applied to surfeces that will be concealed or inaccessible for 
finish painting by Ameriock 400, Top Coat at 150 Microns with color or equivalent.

FIELD PAINTING

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

MATERIALS

Structural Steel Work

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

b. Before final assembly of steelwork at the fabricator’s shop, two shop coats of
special red lead primer shall be applied to the surface of sections to be in 
permanent contact, meeting feces 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 spedal red lead primer.

Galvanized Steelworic

All galvanized steelwork shall be treated with zinc chromate two-pack etch primer followed by
Conduction of Stair Quartws. Law EnfonetnenlBuMns and C*M
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one coat of non-etch zinc chromate primer.

3. Miscellaneous Metal Work

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

CONSTRUCTION METHODS

1. Cleaning of Surtec»s

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

Three methods of cleaning 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 the 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 shall be used for removing loose dirt.

3. Sandblasting

All steel shall be cleaned by sandblasting. The sandblasting shall remove all loose mill 
scale and other substances. Special attention shall be given to cleaning of comers and re­
entrant angles. Before painting, sand adhering to the steel in comers and elsewhere shall 
be removed. The cleaning shall be approved by the Engineer prior to any painting which shall 
be done as soon as possible before rust forms.

4. Flame Cleaning

All metal, except surface inside boxed members and other surfaces which shall be 
inaccessible to the flame cleaning operation after the member is assembled, shall be 
flame cleaned in accordance with the following operations.

a. Oil, grease, and similar adherent matter shall be removed by washing with a 
suitable solvent. Excess solvent shall be wiped from the work before processing with 

subsequent operations.

b. The surface to be painted shall be cleaned and dehydrated (free from occluded 
moisture) by the passage of oxyacetylene flames which have an oxygen to 
acetylene ratio of at least 1.0. The oxyacetylene flames shall be applied 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 rapid, intense heating by the flames. The number 
arrangement and manipulation of the flames shall be such that all parts of the surfaces 
to be painted are adequately cleaned and dehydrated.

c. Promptly after the application of the flames, the surfaces of foe steel shall be wire
Construction of Staff Quaitsrs, Law Enforoomsnt Buidkig and Gata 
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brushed, hand scraped wherever necessary, and then swept and dusted to remove 
all free materials and foreign particles.

Paint shall be applied promptly after the steel has been cleaned and while the 
temperature of the steel is still above that of the surrounding atmosphere.

Weather Conditions

a. Exterior Coatings

Coatings to surface shall not be applied during foggy or rainy weather, or under the 
following surface temperature conditions: below 4°C. or over 35<>CP unless approved 
by the Engineer.

b. Interior Coatings

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

Application

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

Reid Painting

When the erection work is complete, including 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 
coal of paint has become worn off, or has otherwise come defective shall be 
cleaned and thoroughly covered with one coat of paint

Surfaces to be bolted and surfaces which shall be in contact with concrete, shall not 
be painted. Surfaces which shall be inaccessible after section shall be painted with 
such field coats as are required. When the paint applied for retouching the shop coat 
has thoroughly dried, and the field deaning has b^n satisfactorily completed, such 
field coats as are required shall be applied. In no case shall a succeeding coat be 
applied until the previous coat is dry throughout the full thickness of the paint film. All 
small cracks and cavities which were not sealed in a watertight manner by the first 
field coat shall be filled with a pasty mixture of red lead and linseed dl before the 
second coat is applied.

The following provision shall apply to the application of both coats. To secure a 
maximum coating on edges of plates or shapes, bolt heads and other parts 
subjected to spedal wear and attack, the edges shall first be striped with a 
longitudinal motion and the bolt heads with a rotary motion of the brush, followed 
immediately by the general painting of the whole surface, including the edges and bolt 
heads.

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

ComlnicSon ar stall Quaitais, Low Enforecmant BuUhg and Gata
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c. Genera] Manners

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

d. Brushing

When brushes are used, the paint shaii be so manipuiated under the brush as to 
produce a smooth, uniform, even coating in dose contact with the metal or with 
previously applied paint, and shall be worked into all comers and crevices.

e. 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 followed 
by brushing, when necessary, to secure uniform coverage and to eliminate 
wrinkling, blistering and airholes.

f. Removal of Pant

If the painting is unsatisfactory to the Engineer the paint shall be removed and the 
metal thaoughly deaned and repainted.

Cons^uetton Of Staff Quarton. Ljw EflfMMfiwit snd <M
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ITEM 06 OEMOLmON AND REMOVAL WORKS

DESCRIPTION

The work includes the furnishing of all labor, materials and equipment required to carrv out the 
and removfl of °,d structures, port accessories and obstructions including demolition of 

miscellaneous concrete curbs etc., as required for the execution of the Contract.

JJl FTlraCt0r Sha" Submit the Prcpcsed methodology or procedure of demolition work with 
^ foe Woi^,n9S and 08100,311008 if necessary. to the Engineer for approval, before the execution

The Contractor shall keep all pavements and landing areas to and from the site of the disposal area 
dean 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 Contractor shall be deemed to have satisfied himself of the site conditions and to have
mduded in his unit prices provision for all risks that may arise during or In connection with 
the work.

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

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

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

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

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

3.

6.

INTERFERENCE WITH PORT OPERATIONS

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

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

Prior to (»r^men(»ment of the demolition works, the Contractor shall inform/announce to port users 
the schedule of drsconnection of utilities.

Censbudkm of Staff Quartan, Law Erioneimrt Buidhs and OU* 
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STORAGE AND DUMPING

tawwS^'aN “emm2eSrto de™li,i°n work' the Engineer shall submit to the Contractor a list
the location of their storage. Matehals emtedd"^ in “co^crerainteK nKvagedeSCIiP,i°n

IhhaeIIC^ntraC,0r"ay dTP debris or exlracted rocks on land areas but out of the site which areas 
unn!,.?. ~ and prepared 31 hls own expense. In this case. safSy measures shaTS 
undertaken in the transporting, unloading, covering and others as requested by the Engineer.

JeigSxi!;reSrrat,ts^^ ,he project si,e is about <5> kms- -
execution

1' th® 9°mn;encerTient of demolition works, the alignments of the new construction
works to existing staicture shall be checked. « w^usiiuwion

2 paintWldth and ali9nment of portion of existin9 structure to be demolished shall be marked by

3‘ ™ilheSe '‘I!6® aS ,9 udes’ COncrete shal1 be braken and reinforcing bars cut. such that
SSSionarworaSr^i StmCtUre Can b6 imed OUt f°r diSposal else^here outside of the

4.

5.

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

Demolish pavements, curbs, fences, utilities, services, navigation aids and the likes as 
Engineer6'1 m th6 field f°r 630,1 Pr0jeCt and a® Sh0Wn °n the drawin9s or as directed by the

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

SAFETY

S,Dtosi«eorC^«™Hn! «UtrVey Td dtar9- any obstades which are recognized and seemed to be 
explosive or hazardous to workers shall be removed from the site by the proper Authority.

so th^ennodnarteS!l Hay S I?® Contractor shaN keePthe workplace in safe condition and dean 
so that no part is in danger of falling or creating hazard to personnel or equipment.

Cortslruat«i of Staff Quartera, Uw Enfore*m«nt Buldhg and Gats 
Port ofCufrerao, I locos Norte
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ITEM 07 SUBGRADE PREPARATION

DESCRIPTION

This Item shall consist of the preparation of the subgrade for the support of overlying structural 
layers. It shall extend to full width of the pavement.

MATERIAL REQUIREMENTS

Embankments shall be constructed of suitable materials, in consonance with the following 
definitions;

1. Suitable Material - Material which is acceptable in accordance with the Contract and which 
can be compacted in the manner specified in this Item.

Selected Borrow, for topping - soil of such gradation that all partides wilt pass a sieve with 
75 mm (3 inches) square openings and not more than 15 mass percent will pass the 0.075 
mm (No. 200) sieve, as determined by AASHTO T11. The material shall have a plasticity 
Index of not more than 6 as determine by ASSHTO T 90 and a liquid limit of not more than 
30 as determined by AASHTO T 89.

2. Unsuitable Material - Material other than suitable materials sudi as:

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

(b) Organic soils such as peat and muck.

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

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

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

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

CONSTRUCTION REQUIREMENTS

PRIOR WORKS

Prior to commendng preparation of the subgrede, all culverts, cross drains, ducts and the like 
(induding their fully compaded backfill), ditches, drains and drainage outlets shall be completed. 
Any work on the preparation of the
subgrade shall not be started unless prior work herein described shall have been approved by the 
Engineer.

CoratnidKin of Still QuarlMS, Law Enfcrcement Building and Gate
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(Subgrade Preparation)

SUBGRADE LEVEL TOLERANCE

The finished compacted surface of the subgrade shall conform to the allowable tolerances as 
specified hereunder

Permitted variation from 
design LEVEL OF SURFACE

+ 20 mm
30 mm

Permitted SURFACE IRREGULARITY 
MEASURED BY 3-m STRAIGHT EDGE

30 mm

Permitted variation from 
design CROSSFALL OR CAMBER

+ 0.5 %

Permitted variation from 
design LONGITUDINAL GRADE 
over 25 m length

± 0.1 %

SUBGRADE !N COMMON EXCAVATION

Unless otherwise specified, all materials below subgrade level In earth cuts to a depth 150 mm or 
other depth shown on the Plans or as directed by tiie Engineer shall be excavated. The material, if 
suitable, shall be set aside for future use or, if unsuitable, shall be disposed as directed by the 
Engineer.

Where material has been removed from below subgrade level, the resulting surface shall be 
compacted to a depth of 150 mm.

All materials immediately below subgrade level In earth cuts to a depth of 150 mm, or to such 
greater depth as may be specified, shall be compacted in accordance with the materials 
requirement.

SUBGRADE ON EMBANKMENT

After the embankment has been completed, the full width shall be conditioned by removing any soft 
or other unstable material that will not compacted properly. The resulting areas and all other low 
sections, holes, or depressions shall be brought to grade with suitable material. Scarifying, blading, 
dragging, rolling, or other methods of work shall be performed or used as necessary to provide a 
thoroughly compacted subgrade shaped to the cross-sections shown on the Plans.

PROTECTION OF COMPLETED WORK

The extractor shall be required to protect and maintain at his own expense the entire work vnthin 
the limits of his Contract in good condition satisfactory to the Engineer from the time he first started 
work until all work shall have been completed. Maintenance shall include repairing and 
recompacting ruts, ridges, soft spots and deteriorated sections of the subgrade caused by the traffic 
of the Contractor’s vehide/equipment or that of the public.

ConsJruOion of Staff Quartan, Law Eifforeematff BuHing and Qata
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(Aggregate Sub Base Course)

ITEM 08 AGGREGATE SUB BASE COURSE

DESCRIPTION

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

MATERIAL REQUIREMENTS

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

The subbase material shall conform to the following Grading Requirements

Grading Requirements

Sieve Designation
Mass Percent PassingStandard, mm Alternate US Standard

50 2" 100
25 V 66-85
9.5 3/8” 40-75

0.075 No. 200 0-12

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

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

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

The material shall have a soaked CBR value of not less than 25% as determined by 
AASHTO T 193. The CBR value shall be obtained at the maximum dry density and determined by 
AASHTO T 180, Method D.

CONSTRUCTION REQUIREMENTS

PLACING

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

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

Construction of Staff Quartais, Law ErAircoment Building and Oats 
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When hauling is done over previously placed material, hauling equipment shall be dispersed 
uniformly over the entire surface of the previously constructed layer, to minimize rutting or uneven 
compaction.

SPREADING AND COMPACTING

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

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

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

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

If the layer of base material, or part thereof, does not confonn to the required finish, the Contractor 
shall, at his own expense, make the necessary corrections.

Compaction of each layer shall continue until a field density of at least 100 percent of the 
ma)«mum dry density determined in accordance with AASHTO T 180, Method D has been 
achieved. In-place density determination shall be made in accordance with AASHTO T191/ASTM D 
1566.

TRIAL SECTION

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

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

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

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

SURVEYS AND SETTING OUT WORKS

Construction of Staff Qwulers, Law Enfonemenl BuMig and Gtaa 
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Before the commencement of the pavement works, the Contractor together with the Engineer shall 
conduct topographic survey which will form the basis of quantity measurement.

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

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

TOLERANCES

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

Permitted variation from design 
THICKNESS OF LAYER

±20 mm

Permitted variation from design + 10 mm
LEVEL OF SURFACE -20 mm

Permitted SURFACE IRREGULARITY 
Measured by 3-m straight-edge

20 mm

Permitted variation from design 
CROSSFALL OR CAMBER

±0.3%

Permitted variation from design 
LONGITUDINAL GRADE over
25 m in length

±0.1%

METHOD OF MEASUREMENT

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

Constfuoion of SUtr Quaileis, law Enforeemert BuiMna and Sato 
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ITEM 09 AGGREGATE BASE COURSE

DESCRIPTION

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

MATERIAL REQUIREMENTS

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

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

The base course material shall conform to the following Grading Requirements

Grading Requirements

Sieve Designation Mass Percent Passing
Standard

mm
Altemate

US Standard
Grading

A
Grading

B
50 2’ 100

37.5 1 -1/2’ - 100

25.0 1" 60-85 -

19.0 3/4’ - 60-85

12.5 1/2" 35-65 -

4.75 No. 4 20-50 30-55

0.425 No. 40 5-20 8-25

0.075 No. 200 0-12 2-14

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

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

The coarse portion, retained on a 2.00 mm (No. 10) sieve shall have a mass percent of wear not 
exceeding 50 by the Los Angeles Abrasion test determined by AASHTO T 96.
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The materia) passing the 19 mm (3/4 inch) sieve shall have a soaked CBR value of not less than 
80% as determined by AASHTO T 193. The CBR value shall be obtained at the maximum dry 
density (MDD) as detennined by AASHTO T180, Method D.

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

CONSTRUCTION REQUIREMENTS

PLACING

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

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

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

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

SPREADING AND COMPACTING

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

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

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

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

Compaction of each layer shall continue until a field density of at least 100 percent of the 
maximum dry density determined in accordance with AASHTO T 180, Method D has been 
achieved. In-place density determination shall be made in accordance with AASHTO T 191/ASTM D 
1556.
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(A^egate Base Course)

TRIAL SECTION

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

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

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

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

SURVEYS AND SETTING OUT WORKS

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

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

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

TOLERANCES

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

Permitted variation from design 
THICKNESS OF LAYER

± 10 mm

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

Permitted SURFACE IRREGULARITY 
Measured by 3-m straight-edge

5 mm

Permitted variation from design 
CROSSFALL OR CAMBER

± 0.2%

Permitted variation fnam design 
LONGITUDINAL GRADE over
25 m in length

±0.1%
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(Aggregate Base Course)

METHOD OF MEASUREMENT

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

ITEM 10 CEMENT TREATED BASE COURSE

1.0 SCOPE OF WORK

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

1.2. The Contractor shall, before any work on the cement treats base course is starts, design 
the material proportions in accordance with the requirements of this Section and the 
Drawings, and secure the Engineer’s approval of the materials to be usS, and the methS 
of work execution.

1.3. Before commencement of the work under this Section, the Contractor shall submit MethS 
Statement stating work plan, materials, design the material proportions, schSule, quality 
control plan, safety control plan and personnel to be engagS In this work for approval of the 
Engineer.

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

2.0 MATERIALS REQUIREMENTS 

2.1. Cement

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

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

2.2. Aggregates

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

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

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

2.3. Portland Cement

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

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