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

ARCC - ABowable 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 ar>d in 
consonance with the requirements of the bidding documents. Also referred to as Propose and 
Tender. (2016 revised IRR, Section ^c])

Bidder - Refers to a contractor, manufacturer, supper, distributor and/or consultant wtw subrr^s a 
bid in response to the requirements of the Bidding Documerrts. (2016 revised IRR, Secttort 5{d])

Bidding Documents - The documents Issued by the Procuring Entity as the bases for bids, 
furnishing att information necessary for a prospective bidder to prepare a bid for the C3o^^ 
Infrastructure Projects, arxi/or Consulting Services required by the Procunng Entity. (2016 rewsed 
IRR, Section 5[e])

SIR - 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 prx^ects or 
activities of the GOP requring adequate external technical and professional expertise that are 
beyond tiie capability and/or capacity of the GOP to undertake such as, but not llmrted to, (i) 
advisory and review services; Oi) prennvestment or feasibcirty studies: (iii) design; (iv) constructior^ 
supervision; (v) management and related services; and (vi*) oth^ technical services or special 
studies. (2016 revised IRR, Section Sp])

Contract - Refers to the agreement entered into between the Procuring Entity and the Supplie^ 
Manufacturer or Distributor or Service Provider for procurement of Goods and Services; Contracts 
for Procurement of Infrastructure Projects; or Consultant or Consulting Firm for Procuremert 
Consulting Services; as the case may be, as recorded in the Contract Form signed by the parties, 
including a0 attachments and appendices thereto and ati documents incorporated by reference 
therein.
Contractor - is a natural or jutWical entity whose proposal was accepted by the Pi^ring 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, distrlbutof, manufacturer, or consultant

CPI - Consumer Price index

DOLE - Department of Labor artd Emptoyment

DTI - Departrr>ent of Trade and industry.

~ MRSP-Pairti—iMCMWftiw
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Poreign-liinded Procurement or Foreign^Aseleted Project - Refers to procurement whose 
funding source is from a for^n government, foreign or international finartcing institution as 
spedfted in the Treaty or International or Executive Agreement. (2016 revised IRR, Section Sfb]).

GFI Government Financial Institution.

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

Goods - Refer to all Hems, supplies, materials and general support services, except Consulting 
Services and Irtfrastructure Proje^, which may be needed in the transaction pt^ic businesses 
or in the pursuit of any government undertaWr^g, project or activity, whether in the nature of 
equipment, femiture. statiorwry, materials for construction, or personal property of any larwl, 
including norvpersorval or contractu^ services such as the repair and maintenance equipment 
and furniture, as well as huddng, hauling, janitorial, security, and related or analogous services, as 
well as procurement of materials and suppties provided by the Procuring Entity for such services. 
The term delated' or *analogous services’ shaU indude, but is not limited to, lease or purchase of 
office space, media advertisements, health maintenance services, and other services essential to 
the operation of tiie Procuring Entity. (2016 revised IRR. Section 5[r])

GOP - Government of the Philippines.

Infrastructure Projects - Indude the construction, improvement, rehabilitation, demofition, 
restoration or maintenance of roads and bridges, rartways, airports, seaports, communication 
fadlrties, crvi worVs components of information technology prrsjects, irrigation, flood control and 
dranage, water supply, sarritation, sewerage and soSd waste management syst«ns, shore 
protection, energy/power and electrification fedirties. naticmal buildings, school buildings, hospital 
buildings, and other related construction projects of the government. Also referred to as crvil wori<s 
or works. (2016 revised IRR, Section S[uD

LGUs - Local Government Units.

NFCC - Net Pinandal Contracting Capacity.

NGA-Nation^ Government Agency.

PCAB - Phaippine Contractors Accreditation Board.

PhllGEPS • Pheippine Government Electronic Procurement System.

Procurement Project - refers to a spedflc or identified procurement covering goods, infrastrudure 
projed or consdting services. A Procurement Projed shdl be described, detaled, and scheduled in 
the Projed Procuremeri Management Flan prepared by the agency which shall be consofidated in 
the procuring entity's Annual Procurement Plan. (GPPB Circular No. 06-2019 dated 17 July 2019)

PSA - Phil!p;»ne Statistics Authority.

SEC - Securities and Exchange Commission.

5LCC - Sir>gle Largest Completed Contract.

UN - United Nations.

4RRP • Pasam <CM¥fertA
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INVITATION TO BID



PHILIPPINE
PORTS

AUTHORITY 1
INVITATION TO BID

FOR THE

MRRP^ORT FACILITIES (CML WORKS), PORT OF MARAWI 
(MAA-SECTOR 8), MARAWI CITY, LANAO DEL SUR

The Philippine Ports Authority, through the General A^opriatlons Act (GAA) for 2021 
(NDRRMC), intends to apply the sum of P242J50.191.04 being the Approved Budget for the 
Contract (ABC) to payments under the contract for the MRRP-PORT FACILITIES (CiVIL 
WORKS), PORT OF MARAWI (MAA-SECTOR 8). MARAWI CITY, LANAO DEL SUR (PPA- 
TFBM NO. 001-2021). Bids received in excess of the ABC shail be automatically rejected at bid 
opening.

The Philippine Ports Authority now invites bids for the above Procurement Project. Completion 
of the Wdri^ is required In Three Hundred Sixty (360) calendar days from the receipt by the 
successful bidder of the Notice to Proceed- Bidders should have completed, within five (5) years 
from the date of submission and receipt of bids, a contract similar to the Project. The description 
of an ellgibte bidder is contained in the Biddlr>g Documents, parhculariy, in Section II 
(instructions to Bidders).

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

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

A complete s^ of Bidding Documents may be acquired by interested Bidders on 14 May 2021 
from the given address and webslte(s) below and upon payment of the appHcable 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 Enlfty shall allow the bidder to present 
Its proof of payment for the fees in person.

The Philippine Ports Authority's Bids and Awards Committee will hold a Pre-Bid Conference on 
21 May 2021 at 10:30 a.m. at the PPA Function Room, 7m Floor. PPA Bldg., Bonifack) Drive, 
South Hartx>r. Port Area. Manila, and/or through video conferencing or webcasting via zoom, 
which shall be open to aK prospective bidders.

Bids must be duly received by the BAC Secretariat through manual submission at the office 
address indicated below on or before 08 June 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. Boo.tajo Dti»v Hert»or. Areo, Mnnila fOI8 
PQ Rri: Ms'ita lfMCU>,ne'k

Tei No.<-^)527-a35g io6$ Fax NO i-SV, fl?7-4455 
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Bid opening shall be on 08 June 2021 at 10:00 a.m. at the 7lh Floor, PPA BuOdlng, A. Bonifacio 
Drive, South Hartior, Port Area, Manila. Bids will be opened in tfie presence of the bidders' 
representatives who choose to attend the actlvrty.

The Philippine Ports Authority reserves the right to reject any and all bids, declare a failure of 
bidding, or not award the contract at any lime prior to contract award in accordance with 
Sections 36.6 and 41 of 0>e 2016 revised Implementrg Rules and Regulations of RA No. 9184, 
without thereby Incurring any liability to the affected bidder or bidders.

• Required PCAB Registralion: MEDIUM B ^ Port, Harbor and Offshore
Engineering

For fuilher ^formation, please refer to;

BAG Secretariat, Philippine Ports Authority 
6th Floor, PPA BWg., A. Bonrfado DrNe,
South Harbor, Port Area, Manila 
Telephone Nos. 627-47-35

527-83-5610 83 loc. 539 
PPA Website; www ppa.com.oh 
PhllGEPS Website; www.philgeps.gov.ph

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

http://www.philgeps.gov.ph
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INSTRUCTIONS TO BIDDERS



ITB- 1

1. Scope of Bid

The Proairing Entity, PhUippine Ports AuWority Invites Bids for the MRRP- 
Port Facifitiss (Civif Works), Port of Marawi (MAA-Sector 8), Marawi City, 
Lanao dei Sur with Project Identificatictfi Number LFP LNl Na 006-2021. ^

The Port Facilities (CivU Works), Port of Marawi fAfA4-Sector 8), Marawi 
City, Lanao del Sur Is for die construction of Works, as descnbed in Section 
VI (Specifkations).

2. Funding Information

2.1. The Philippine Ports Authority through the source of funding as
indicated below for CY2021 In the amount of P 242,750,191.04. /

2.2. The source of funding is:

National Disaster Risk Reduction and Management Fund 
(NDRRMF)

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 Ger>enc Procurement Manual and 
associated policies, rules and regulations as the primary source thereof, while 
the herein clauses 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 ^ppiemental or bid bulletin.

The Bidder, by die 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 work; (b) climatic conditions; (c) transportation fecilrtles; (c) nature ar>d 
condition of the terrain, geological conditions at the site communication 
Jollities, requirements, location and availability of construction aggregates 
and other materials, labor, vrater, electric power ai>d access roads; and (d) 
other factors that may affect the cost, duration and execution or 
Implementation of the contract, project, or work and examir>e all instructions, 
forms, terms, and project requirements In the Bidding Documents.

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

The Pnxuring Entity, as wed as the Bidders and Contractors, shall observe 
the highest standard of ethics during the procurement and execution of die 
contract. They or through an agent shall not engage In corrupt, fraudulent, 
colkjsive. coercive, and obstructive practKss defined under Annex *1* of the 
2016 revised IRR of RA No. 9184 or other Integrity violations in competing for 
the Project.

UR8P • ftnfwatoes (CM VWrta)
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$, Eligible Bidders

5.1 Only Bids of Bidders found to be legally, tecbnicatly, and 
finanddlly capable will be evaluated.

5.2 The Bidder must have an experience of having completed a 
Single Largest Compleled 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 condrtlons provided for in 
Section 23.4.2.4 of the 2016 revised IRR of RANo. 9164.

A contract Is considered to be ^similar* to the contract to be bid 
if it has the major categories of worlc stated in the BDS.

5.3. For Foreign-fonded Procurement, the Procuring Entity and 
the foreign gov^ment/foreign or international financing 
institution may agree on arx)ther track record requirement, as 
specified in die 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. 9164.

6. Origin of Associated Goods
There Is no restriction on the origin of Goods other than those prohibited by a
decision of ^e UN Security Countil teken under Chapter VII of die 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 r>o case more 
than fifty percent (50%) of the Project.

The Procuring Entity has prescribed that 
Subcontracting is not allowed.

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

1
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ITB-3

d. 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 
videoconferencingAArebcasting as indicated In paragraph 6 of the IB.

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 wr1tir>g 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 submissictfi 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 ^igibility requirements or statements, the bids, and all oth^ 
documents for submission to the BAG are in foreign language other 
than English, it must be accompanied by a translation In English, which 
shall be authenticated by the appropriate Philippine foreign service 
establishment, post, or the equivalent office ha^nng jurisdidion over the 
foreign bidder's affoirs In the Philippines. For Contracting Parties to the 
Apostille Convention, only the translated documents shall be 
authenticated through an apostille pursuant to GPPB Resolution No. 
13-2019 dated 23 May 2019. The English tran^ion 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 
Engineers, Materials Engineers, and Foremen) assigned to the contract 
to be bid, with their complete qualification and experience data shall be 
provided. These key personnel must meet the required minimum years 
of experience set in the BDS.

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

MVP -
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11. Docom^nts Comprising the Bid: Financial Component
11.1. The second bid envefope shall contain the financial documents for the 

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

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

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

12. A he mat I ve Bids

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

13. Bid Prices

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

14. Bid and Payment Currencies

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

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

15. Bid Security

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

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

- PM FmMm iCMf MMM
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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 election ic 
copws of the Bid. However, failure of the Bidders to comply with the said 
request shall not be a ground for disqualification.

If the Procuring Entity allows the submission of bids through online 
submission to the given website or any otiier 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-res ponsive and, thus, automatically disquali^ed.

17. Deadline for Submission of Bids

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

18. Opening and Prellminafy Examirtation of Bids

15.1. The BAG shall open the Bids in public at tite 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 th^r 
attendance. In case videoconferencing, webcasting or other similar 
technologies will be used, attendance of participants ^all likewise be 
recorded by the BAG Secretariat.

In case the Bids cannot be opened as scheduled due to justifiable 
reasons, the rescheduling requirements under Section 29 of the 2016 
revised IRR of RA No. 9164 shall prevail.

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

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entit/s BAG shall immediately conduct a detailed 
evaluation of all Bids rated ‘passed* using non^lscretlonary pass/toll 
criteria. The BAG shall consider the conditions in the evaluation of Bids 
under Section 32.2 of 2016 revised IRR of RA No. 9164.

19.2. If the Project allov^ partial bids, all Bids and comtHnaUons of Bids as 
indicated in the 6DS shall be received by the same deadline end 
opened and evaluated simultaneously so as to determine the Bid or 
combination of Bids offering the Invest calculated cost to the Procuring 
Entity. Bid Security as required by ITB Clause 16 shall be submitted for 
each contract (lot) separately.

tatof Itavv A, WaiMl C«. M Stf
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19.3 In all oases, the NPCC computation pursuant to Section 23.4.2.3 of the 
2016 revised IRR of RA No. 9184 must be sufficient for the total of the 
ABCs for all the lots participated in by tiie 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 BAC that it submitted the Lowest Calculated Bid, 
the Bidder shall submit Its latest income and business tax returns filed and 
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 Secticm 37.2 of the 2016 revised IRR of RA No. 
9164 shall form part of the Contract. Additional Contract documents are 
indicated in the BDS.

•iT^ ‘-mri'inn c~irmririT
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Bid Data Sheet

ITB Clause
1

6.2 For this purpose, contracts similar to the Project refer io contracts which 
have the same M^r Categories of Works which shaft be:

Descdptlon/Clariftcatton

1

Ur^of
Measure

Quantity 
(at least)

1. RC Pne Driving Worta (Off­
shore)

|jn. 419

2. Reinforced Concrete Works cujn. 339

2. Offshore Rockworks (50- 
1,000kg Jpc.)

cu.m. 6,653

4. Placing of FID Materials 
(Reclamation)

cu.m. 18,054

6. Construction of Portland
Cement Concrete Pavement

sq4n. 4^86

6. Building Construction 
(PTB/Shed)

sq.m. 311

7.1 Portion of Works allowed to be Maximum Percentage attowed to be

/

/

subcontTBcted:

Subcontracting Is not allowed

subcontTBCted:

Subcontracting 1$ not allowed

1Q.3 For Joint Vonturs:

Special PCAB License
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10.4 The key personnel must meet the required rnnimum years of experience 
set behw:

Key Personnel Oenerat
Experience

Relevant
Experience
(Mnimum)

a. Pro/ect Manager Five (5) years

b. Prvject Engineer Three (3) years

c. Prpfect AnHHect Three (3) years

e. Materials Engineer M One (1) year

d. Construcbon Safety and
Heatth Offher

One (1) year

e. Foreman Five (S) years

10.5 The minimum major equipment requirements are the foUowing:

Please refer to Section 8, Annex 3 Minimum Mafor Equ^ment
Requirements

12 Value Engineering Oausa:

Not Allowed

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

a. The amount of not less than P 4,855,003.82, if bid security is In cash, 
ca^ier's/maneger's check, bank draft/guarantee or irrevocable letter of 
credit;

b. The amount of not less than P 12,137,509.55, if bid security is in Surety 
Bond.

16 Each bidder shall submit one (1) original and six (6) copies of the Technical 
ar>d Fir^rrcial Proposals, property labelied, book-bound, with hard cover 
ar>d corresponding index tab.

19.2 Partial bids:

Not Allowed

20 Other appropriate licenses and permits required:

None

/

/

/

/

• PM F«dRH» fCM Wafts) 
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21 Other contract documents are as fbilows:

Construction Scheduie and S-Curve, Manpower Schedule, Construction 
Methods, Equipment Utilization Scheduie, Construc&on Safety and Health 
Program approved by the Department of Labor and Empioyment and 
PERTASPM or other acoeptabid tools of proiect scheduling.
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1. Scope of Contract

Tfiis Contract shall indude all such rtems, although rwt specifically men honed, 
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. 91 &4 and 
its 2016 revised IRR, induding the Generic Pnxurement Manual, and 
assodated issuances, constitute the primary source for the terms and 
conditions of the Contract, thus, applicable in contract Implementation. 
Herein dauses shall serve as the secondary source for the terms and 
conditions of the Contract.

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

2. Sectional Completion of Works

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

3. Possession of Site

4.1. The Procurir>g 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 
suffers delay or Incurs cost from failure on the part of the Procuring 
Entity to give possession in accordance with the terms of tfiis clause, 
the Procuring Entity's Representative shall give the ContracAor a 
Contract Time Extension and certify suc^ sum as fair to cover the cost 
incufred, which sum shall be paid by Proairing Entity.

4.2. If possession of a portion is not given by the above date, the Procuring 
Entity vrill be deemed to have delayed the start of the relevant 
activities. The resulting adjustments In contract time to address 
such d^ay may be addressed through contract extension provided 
und^ Annex ‘E* of the 2016 revised IRR of RA No. 9184.

4. The Contractor's Obligations

The Contractor shall employ the key personnel named in the Schedule of Key 
Personnel indicating their designation, in accc^ance vrifo ITB Clause 10.3 
and speafied 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 foe personnel listed in the Schedule.
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5. Performance Security

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

5.2. The Contractor, by entering into the Contract with the Procuring Entity, 
acknowledges the right of the Procuring Entity to Institute action 
pursuant to RA No. 3668 against any subcontractor be they an 
individual, firm, partnership, corporation, or association supplying the 
Contractor with labor, materials and/or equipment for the performance 
of this Contract.

6. Site Investigation Reports

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

7. Warranty

7.1

7-2-

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

The warranty against Structural Defe<^s/Failures, except that 
occasioned-on force majeure, shall cover the period from the date of 
Issuance of the Certificate of Final Acceptance by the Procuring Entity. 
Specitic duration of the warranty is found in the SCC.

8. Liability of the Contractor

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

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

9. Termination for Other Ca uses

Contract termination shall be initiated in case it is determined prima fade by 
the Procuring Entity that the Contractor has engaged, before, or during tiie 
implementation of ttie contract. In unlawful deeds and behaviors relative to 
contract acquisition and implem^tation, such as, but not limited to corrupt, 
fraudulent, collusive, coercive, and obstructive practices as stated In ITB 
Clause 4.

------------------ ■! fCMWerta)
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10. Dayworks

Subject to the guidelines on Variation Order In Annex •E" of the 2016 revised 
IRR of RA No. 9184, and if applicable as Indicated In the SCO, the Dayworks 
rates In the Contractor’s Bid shall be used for small additional amounts of 
work only when the Procuring Entity's Representative has given vrntten 
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 
shoNving the general methods, arrangements, order, and 
timing for all tiie activities In the Wxks. The submissions of 
the Program of Wo(k are indicated In tiie SCC.

11.2. The Contractor shall submit to the Procuring Entit/s
Representative for approval an updated Program of W6rk 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 ^hhold this amount until the next payment 
after the date on which the overdue Program of Weak has been 
submitted.

12. Instructions, Inspections and Audits

The Contractor shall permit the GOP or the F^ocuring Entity to Inspect the 
Contractor's accounts and records relating to the performance of the 
Contractor and to have them audited by auditors of tiie 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 ttie total 
<»nlract price, to be made in lump sum, or at the most two installments 
according to a s(^ule specified in the SCC. subject to the requirements in 
Annex*E’oftoe 2016 revised IRRofRANo. 9184.

14. Progress Payments
The Contractor may sulnnit a request for payment for Work accomplish^. 
Such requests for payment ^all be verified and certified by the Procuring 
Entity’s Representative/Project Engineer. Except as otiierwlse stipulated in 
the SCC. materials and equipment delivered on the site but not completely put 
In place shall not be included for payment

--------- -------------- FRESaa<Cr4Vims)
Pos mmw c%. « S(«



GCC-4

15. Operating and Maintenance Manuals

15-1- If required, the Contractor will provide ‘as bulir Drawings and/(X 
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 Pfoojring Entity's 
Representative may withhold the amount stated In the SCC 
from payments due to the Contractor.

afHiraw «. IMM C^r. bjm (W »«
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special Conditions of Contract
6CC Clause 1

2 Sectional Completion:

None

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

6 Site Investigation Report:

None
7.2 Permanent structures: Fifteen (15) years

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

10 No dayworlcs are applicable to the contract.

11.1 The Contractor shall submit the Program of Work to the Procuring 
Entity's Representative within days of delivery of the Notice
of Award

11.2 The amount to be withheld for late submission of an updated 
Pmnram nfWnrk w

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

14 No furti^er instructions. i

15.1 The date by which operating and maintenance manuals are
mniilrerfift

ThP riatft hv which mee he lilf drawinas are reauired is

15.2 The amount to be withheld for failing to prod ice *a$ builf
drawings ar>d/or operating and maintenance manuals by the date 
reoiiired Is

P« d HMPi e. HirM ay. LJM» *1 ew
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ITEM 01 EXCAVATION WORKS

score OF WORK 

General Provistons

1. The area shall be excavated at the required depth as indicated on the Drawing/s.

2. The work indudes furnishing of all labor, materials, plants tfxf equipment required to 
compHete/finfsh the excavation works.

Work Schedules

2.

After examinations of all relevant data, coordination r>eeds, work constrains, equipmentto be 
used and other matters, a PERT/CPM diagram showing the detailed schedul^duration and 
sequences for tiie execution of excavation work shall be submitted to the Engineer for 
approval within 15 days before the proposed commencement of the Works.

Before the commencement of excavation works, the Contractor together with the Authority’s 
Representatives and Surveyors shaH condud a pre-joint hydrographic and topographic 
survey which witi form basis of actual quantity of excavated materials to be 
removed/excavated.

3. Prior to excavation works, the Contractor ^all establish visible makers to dearly define the 
fimits of the excavation.

EQUIPMENT/IA YOUT OF WORK

Plant

1. The Contractor shall ke^ on the job suffident equIpmenVpIarTt to meet the requirement of 
the project.

2. The equipment/plant shdl be in satisfactorily operabrtg conditions and cap^e of effidentiy 
performing the excavation works with safe^ as set forth herein and shall be subject to 
Inspection by the Engineer at all times.

Physical Data/Layoot of Work

1. The Authority does not gunntee to keep the project mccavation area free from obstructions.

2. The Contractor shall condud the work In such manner not to disrupt the port operational 
activities at Ml times.

3. The Contractor shall layout his work from the government established ranges and gauges 
which shall be pointed out to him prior to commencement of the excavation work but shall be 
responsible for all measurements In connection therewith.

4. The Contractor shaH furnish, at his own expense, survey equipment, range markers, poles, 
buoys, Me., and labor as may be required in laying out any part of the excavation work.

5. The Corrtractor shaH be responsible for the installation, maintenance and preservation of all 
gauges, ranges, platforms, excavation Brrvt markers. Upon completion of the work, the 
Contractor shall promptly remove all ranges, makers, and other marker placed by him that 
may be detrimental to port operation.

Mwr-PcmrAC&/rcA(mLMcnQ) 
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EXECUTION

EXCAVATION WORKS

Description

1. TNs item srtaH cmsist for the rmoval of existing seabed/flll In conformity with the 
dimensions shown in hydrographic and topographic survey plan or as established by the 
Engineer.

2. The excavated suitable materials shall be used if proven to pass the requirements as 
backfilling materials.

3. The excavated good materials shall be stociqxfed within the protect site to be designated by 
the Engineer. The good materials shall be used for backfilling as directed by the Engineer.

Progress of Work

1. Upon mobilizing sufficient lebors. materials, plants and equipment, the Contractor shall 
works at such hours as may be necessary, subject to existing laws, to ensure the 
prosecution of work in accordance with the approved schedule (PERT/CPM). If the 
Contractof falls b^ind the approved excavation schedule, the Engineer may require the 
Contractor to increase the number of shifts and/or equipment without extra cost to the 
Authority.

2. Failure of the Contractor to comply with the requirements shad be reasonable grounds to 
assume that the Contractor is not perforTreng the excavation work with such diligence as will 
insure completion within the specified time, in which case, the Engineer may be competed 
to take steps to protect the interest of the PPA.

3. When the Contracts elects to work overtime and on Sundays and legd holidays, 
appropriate authority from those concern must be secured and notice of his intention to do 
so shall be submitted to the Engineer within foe reasonable time in advance thereof.

4. The Contractor shall submit daily excavation reports m dupficate within two (2) days after the 
end of the day covered by the report duly signed by the Contractor or his duly authorized 
representative and the Engineer. The report shall be made in forms and to be provided by 
the Authority.

5. The Contractor shall take necessary measures to protect the life and health of his men in 
accordance with the existing laws and regulations of the Government. The Contractor shall 
provide safety devices to Engineer and personnel while on board the equipment/plant in 
perfonnance of their official duties.

6. The Contractor shall put up and maintain such markers and buoys as wiR prevent any 
accident in consequence of his excavation work. No liabiirty whatsoever attaches to the 
Authority, if as a result of the operations or installation, an accident happens in the project 
area. The Contractor shah hold the Authority free and harmless against any or all claims of 
persons involve in such accidents.

UW-fOCT PACtiTES (m«.WCf9e) 
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EXCAVATED MATERIALS

1. asposal of excavated unsurtable materials from seabed shaft be trar>spctfted xvA deposited 
at 10.00 kms. (minimum) away from the ma to be excavated.

Z Stockpiling and usage of excavated materials from enstlng backfin shall be approved by the 
Engineer in coordination with the Agency.

Displace Materials

1. Shoukj the Contractor, during the progress of the excavation works, lose, dump, throw 
overboard, sink, misplace any materials, plant, machinery or appliance ^ich may be 
dangerous to or obstruct rravigation and/or port operations activities, the Contractor shall 
immediately give notice with description and location of such obstruction to the Authority and 
when required, shall mark the obstruction until such time the same is removed.

2. Should the Contractor refuse, neglect or delay compliance with the above requirements, 
such obstructions shall be removed by the Authority and the cost of its removal shall be 
deducted from any money due or to become due to the Contractor or proceeded against Ns 
performance bond.

3. Any excavated materials that is deposited other than the designated area will not be paid 
and the Contractor shall be required to remove such misplaced mMrials and deposit It to 
where directed at his expense.

INSPECTION

1. No PPA Project Engineer or Authority's Representative is authorized to change any 
provisions of the excavation specifications without written authorization of the Autiwrtty.

2. Nor sh^l the presence or absence of a PPA project Engineer or Authority's Representative 
relieve the Contractor from any of his responsibility under the Contract.

PAYUMfTS

Ills to be dearly understood th^ no payments will be made for excavation beyond the excavation
imits. The Contractor shall bear ^1 the cost of over excavation beyond the project depth and m
addition, of any rerttadial measures ordered by the Authority or its representative to be taken in
areas over excavation is not permitted.

SOUNDINGS

1- The Contractor, in the presence or joint with the Authority’s Representative and during the 
progress of the excavation works, shall perform continuous checking of the depth thru 
soundings.

2. For the purpose of work progress payments; the Confractor, jointly with the Authority's 
Representative and/or Surveyors, shall conduct soundings on areas subjected to excavation 
activities during the month or the preceding period for which payment is b&ng darned.

3. The Contractor will be responsibie for ai costs Involved in the above mentioned such as 
costs for the survey equipment measurement markings, materids and other cost related 
thereto.

Iiiw -PORT FAdUT^ {CrvtL 
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FTEM 02 ROCKWORKS

SCOPE OF WORK

The work indudes Ihe fumishing of all labor, materials aiKJ equipment required for the rock works
lr>cluding armour rocte, underlayer and rock fill in accordance wrth the Specificafions and as
indicated in the drawirtgs or as directed ^ the Englr>eer.

SETTING OUT OF WORKS

1. T^)ographlc/Hydrographic Survey

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

2. The Contractor shaP set out the Works ar>d shall solely be responsible for the accuracy of 
such undertaking. Visible construction markers ^all be used to dearly define horizontal 
limits prior to pladng of any material.

MATERIAL REQUIREMENTS

1. All rocks to be used shall be angular, hard, duraUe and not likely to disintegrate in seawater. 
Rock layers to be installed should more or less be *global In shape*. *anguiv in sur^ce* and 
should avoid *river run rocks*. Rocks that are sub>angular may be subject to the approve of 
the Engineer. Rour>ded or well rounded pieces will not be accepted.

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

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

4. Rocks of the prinrkary cover layer shall be sound, durable and hard, it ^^1 be free from 
laminations, weak cleavages, and undesiraUe weathering, and shall be of such character 
that it wili not disintegrate from the action of the air, seawater, or In handling and pladng. All 
stone shall be angular quarry stone.

5. Ail rocks shall conform to the following test designations:

Apparent specific gravity 
Abrasion

ASTM C 127 
ASTM C 535

EXECUTION

QUARRY SITE AND ROCK QUANTITY

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

MWfPACauTCS (CaV1.WCf96) 
Mcf MfM OMSSttr C», M $>■



<RodflMrta)

2. The Contractor shall submit data on characteristics of proposed quarry sites together wfth 
the locator! of sites, te^ results of their products ar^ samples for the approval of the 
Engineer.

3. When the Contractor interKis to operate a quarry for the Works, the Contactor shad take all 
the nesponsabilitjes In connection with its operation including, but r>ot limited to. oUaining all 
necessary pennrts and a^rovals. payment of safety measures or like (if any), provisions 
and maintenance of safe^ measures and temporary access roads, all of private and public 
roads and temporary jetties to be used to transport quarried materials and the compliance 
with alf regulations etc. required by the authorities h^ng jurisdtcbon over any part of the 
operation.

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

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

5. The firtish bulkhead shall be true to grade and section. The spacesArdds between rocks 
shall be filled/sealed with 2 kg. to 16 kg. rocks and shall be approved by the Engineer b^re 
placing geotextile fitter thereon to prevent the filling materials (soil and sand) from escapir^g 
to cause scouring arvj settlement of finished surtece.

STORAGE OF MATERIALS

Quarried rock materials shall be stored by weight/class or in a manr>& a^roved by the Engineer 
and In a yard kept dean, free from urKlesirable materials.

SAMPLING TEST

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

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

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

4. Samples for each dass of approved materials are to be kept in foe field for 
comparison/cheddng of delivered rock materials. A test shati be required for every 1.500 
cu.m.

CROSS-SECTIONS OF COMPLETED ROCKWORK

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

Rock works which was previously paid should be easily identified from sections being requested for 
paymenL

HWF-fWT F*CUT«S <CML wcnra} 
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ITEM 03 GEOTEX71LE FABIVC

scope OF WORK

This work covers all the following requirements regardir>g the installation of geotextile (filter ^bric) in 
accordance with the lines, grades, and dimensions shown in the drawings.

MATERIAL REQUIREMENTS

The gec^extiie fabric shall meet the following requirements In foil. If required, a sample of 1.0 sq.m, 
shall be supplied to the Engineer for approval and retention for purposes of comparative testing 
against materials randomly sampled from the site.

1. PHYSICAL PROPERTIES

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

b. The geotextile material shall be UV stabilized to ensure retention nsnimum 70% 
origirial tensile strength after 90 days exposure to sunlight. The manufacturer shall 
submit test results to the Engineer for ^proval.

c. The geotexble must be highly resistant to long term contact with damp cementatious 
substances or add or alkali solutions In the pH range 2-13. The manufacturer shall 
submit test data to ensure resistance of the p^mer.

2. MECHANICAL AND HYDRAULIC PROPERTIES

The geotextile sup^ier is required to certify that the materials delivMd to site will be proven
to meet or exceed the following properties;

TECHNICAL PROPERTIES UNIT MINIMUM
TEST

STANDARD
A. Physical Characteristics

Minimum Mass 
{per ur)it area^

(g/m2) $40 ASTM DS26t

Thickness (F=2 )ipa) mm 4.$ ASTM D5199

B. Mechanical Prooerties:

Tensile Strength (md/cd) m/m 13/22 ASTMD4695

Tensile elongation (md/cd) % 90/40 ASTM 04595

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

Effective Opening Size 
fOer Wftf filftvinol

(mm) 0.08 ASTM D4751

Water Permeability:
Pemtittivitv IS-’) 0.5 ASTM D4491

MW-PCAT MUTES fCML MAKS} 
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EXECUTION

1. The geotextile shall be (delivered to she with an outer wrapper to prated it tram exposure to 
the elemerrts.

2. Prior to layirtg of geotextile filter, stone filler shall be placed between gaps or voids of armour 
/ core rodU as likewise mentioned in the requiremefits of item "Rock Works”.

3. The non-wooven geotextile filter shall be instdied and lay manudly at srte as per design 
drawir)gs. The filter shall be laid lengthwise down stopes and appropriately anchored along 
the top edge.

4. The Engineer reserves the hght to sample geotextile ddivered to site for Individual quality 
control testing at the contractor’s expense. A material not meeting the manufacturer’s 
certified values will be rejected from the site.

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

$. To fadlrtate site Quality Assurance, each roll of geotextile deHvened to site shall be dearly 
labeled with brand name, grade, and production batch number.

7. Geotextile overlaps shall be d least 1.0 m unless otherwise stated on the drawings. 
Alternatively, geotextile overlaps are to be heat-welded or sewn usir>g appropriate 
polypropylene or other synthetic thread and portable hand sewing equipment.

icwi.«icrkq 
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ITEM 04 RECUMA710N AND RLL

SCOPE OF WORK

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

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

The works includes furnishing of all labor, materials and equipment required to compl^edinish the 
upgrading of the area in accordance with the Drawings and the Specffications.

The fdlowing major items of works are Induded:

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

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

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

MATERIAL REQUIREMENTS 

1. Filling Matends

a. General

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

Appropriate quantifies of sample of all materials to be used In the Works shall 
be submitted for acceptance and approval by the Engineer thirty (30) days b^bre the 
commencement of work.

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

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

The Contractor shall ensure that ad^uate quantities of required materials that 
comply with the specifications and quality approved by the engineer are available at 
all times.

b. Rll Materials other than Dredged/Excavated Materids

Rll materials for reclamation purposes other than dredged materials shall be pit 
sand, quarry run, gravel or mine tilings. The fill material shall be of the same quafity 
or better as approved by the Engineer.

hfWF fAC&nes <cra.
Fm ef Mmw A. Mmm C«. LMo «
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Type of Rll Materials

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

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

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

The excavated materials shaN be used for backfniing as directed by ^ 
Engineer.

c. 3 Select Materials (General Emban kment)

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

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

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

ii. Maximum pariides size shall not exceed 75 mm.

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

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

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

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

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

(b) Organic soils such as peat and muck.

(c) Soils with liquid lirrA exceeding 80 and/or plasticity Index exceedng 55.

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

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

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

win not be accepted by the Engineer.

I4WF •^QRT PACUnGS {C3VI. WORKS) 
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EXBCimON 

Redamalion and Fill

a. General

The Contractor shall be responsible for all andllary earthwortcs that are necessary for the 
reception of the fill matehal and indudlng, all spt^ handling, temporary dike or shoring 
construction where necessary, temporary protection to dikes in the sea and drainage of 
excess water.

The arrangements of these ancillary earthworks shall be lad out In consultation with the 
Engineer and to the Engineei's satisfaction and care shall be taken to mirumize the loss of 
fill.

b. Re^acemerrt, backfilling and reclamation may be dorte by any method acceptable to the 
Engineer. Prior to start of Work, the Contractor shall submit his method and sequence of 
performing the works to the Engineer for approval. However, the Engineer'e approve of the 
method and sequence of constnjction Shan not release the Contractor from the responsibility 
for the adequacy of labor and equipment.

c. The Ertgineer shall approve the type of material to be used as fill prior to its placement. If the 
material is rejected, such material shall be deposited into areas d^grtated or as directed by 
the Engineer.

d. Reclamation of fill material shall be placed in horizontal layers not exceeding 200mm (8 
inches), loose measurement, and shall be compacted as specified before the next layer is 
placed. Effective spreading equipment shall be used on each lift to obtain uniform thickness 
prior to compacting. As the compaction of each layer progresses, continuous leveling and 
manipulating will be required to assure uniform den^. Water shall be added or removed, if 
necessary, in order to obtain the required density. Removal of water shetfl be accomplished 
through aeration by plcwing, blading, dicing, or other methods satisfactory to the Engineer.

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

Haulirtg and levying equipment shall be so routed and distributed over each layer of the fill 
in such a manner as to make use of corr^acbon effort afforded thereby and to minimize 
rutting and uneven compaction.

TRIAL SECTION

Before finish grade construction is started, the Contractor shad spread arxi 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 cor^stnjction method which is proposed to be used by the 
Contractor. Ther^re, the Contractor must use the same material, equipment and procedures that 
he proposes to use fOr the main work. One trial section of about $00 m2 shall be made for every 
type of material and/or construction equlpment/procedure proposed for use.

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

If a trial section shows th^ the prc^)osed materials, equipment or procedures In toe Engineer’s 
opinion are not suitable for sub>base, toe material shall be removed at the Contractor's expense, 
and a new trial section shall be cmstructed.

If the basic conditions regarding the type of material or procedure change during the execution of 
toe work, r>ew tri^ sections shall be constructed.

F*OLmE£ RMLWRAKS) 
fiMinfH—i(Mnn rtirtir (f> \ imi ihi^h



11
T»cWmI ^5pfifcjiow>

CROSS-SECTIONS OF COMPLETED RECLAMATION

Cross-secbons ^owir>g the elevations of the completed recSamation and the tenain of tfie existing 
ses^ed prior to construction shall go together with every progress report and request for progress or 
final payment

FIELD COMPACTION TEST

Refd Density tests to detem^ne the percent of compaction of the compactable material shall be 
conducted. Compaction oC each layer thereafter shah continue until the required field density In 
accordance with AASHTO T/160 Method D has been achieved. In place density determinatiort shaH 
be made in accordance with AASHTO T191/ ASTM D1556.

TOLER/W^CE

Elevafion plus 5 cm.

IMV aOTTVAOLmeS fffSV. 
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TYPICAL DETAIL OP INSTAIiATION
HJT TO SCALE

SO « & L PIPE

Sfw & I SHEET BASE 
FILLET VELOeO ALL AROUND

ELEVATION
SCALE 1«J

SO • & L PIPE

NOTES : -
/; ALL jojirrs shall be fillet welded
ALL ABOUND.
2) THE GRADUATED SETTLEMENT ROD 
INCLUDING THE BASE SHALL BE PAINTED 
WITH TWO (2) COATS OF ANTI-RUST PAINT 
AND THE 1.95 M. PAINTED WITH 
ALTERNATIVE BANDS OF RED AND WHITS 
ENAMEL. 0.1 S M. LONG ALL AROUND.

A
i7in

PLAN
SCALE 1^

SAft 0 & L S^CCT BASE 
FILLET VELDED ALL AROUND

DETAILS OF 
STANDARD GRADUATED 

SETTLEMENT ROD

j-RRT nvaJTSS <CM. WORM) 
tow Cukt^l^n C».LM»oak6»a
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rT£M 05 AGGREGATE SUB BASE COURSE

DESCRIPTION

This Item shall consist of fuml^ing, piadng and compacting an aggregate subbase course on a 
prepared subgrade in accordsice with this Specitication and the lines, grades and cross-se^ons 
shown on the Plans, or as directed by the Engirteer.

RAATERIAL REQUIREMENTS

Aggregate for subbase sh^l consist of hard, durable particles or fragments of crushed stone, 
crushed slag, or crushed or natural gravel and filler of natural or crushed send or other finely divided 
mineral matter. The composite material shall be free from vegetable matter and lumps or tolls of 
day, and shdl be of such nature that it be compacted readily to form a firm, stable subbsse.

The subbase material shall conform to the fdlowng Grading Requirements

Grading Requirements

Sieve Desianation
Mass Percent PassingStandard, mm Alternate US Standard

50 2" 100
25 r 55-85
9.5 3/8' 40-75

0.075 No. 200 0-12

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

The fraction passirtg the 0.425 mm (No. 40) sieve shall ha^ a liquid limit not greater than 35 
and plasticity index not greater than 12 as determined by AASHTO T 69 and T 90, respectively.

The coarse portion, retaned 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 to obtaned at the maximum dry density and d^ermined 1^ 
AASHTO T180. Method D.

CONSTRUCTION REQUIREMENTS

PLACING

The ^regM subbaee 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 matedai shall begin at the point designated by the Engineer. Placing sh^l be from 
vehides 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 rn 
reasonably dose conformity to the nomind thickness shown on the Plans.

Pntcrf
-POfTT PACUllES fCTW
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When hauling ts done over previously placed materia, hauling equipment shall be dispersed 
unrfonniy over the entire surfed of the previously constructed layer, to rntnimize rutting or uneven 
compaction.

SPREADING AND COMPACTING

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

Where the required thickness is 150mm or less, the materia may be spread and compacted in one 
layer. Where required thickness is more than ISO mm. the aggreg^e base shall b& spread and 
compacted in two or more layers of approximately equ^ thidcness, and the maximum compacted 
thickness of any layer shan not exceed 150 mm. All subsequent layers shall be spread and 
compacted in a similar manner.

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

Immediate fOHowing final spreading and smoothening, each layer shall be compacted to the full 
width by means of approved compaction equipment. Rolling shall progress gradualty from the sides 
to the center, paralM to the centeriine of the road and shall continue until the whole surface has 
been rolled. Any irregularities or depressions that develop shall be corrected by loosening the 
material at these places and adding or removing material until surface is smooth and uniform. 
Along curbs, headers, and walls, and at all ^aces not accessible to the roller, the base material 
shall be compacted thoroughly with approved tarrpere or compactors.

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

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

TRIAL SECTION

Before subbase cor>struction is started, the Contractor shati 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 cortstruction 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 rn2 shall be made for every 
type of material and/or construction equipment/procedure proposed for use.

After final compaction of each tilal 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 Ertgfneer's 
opinion are not suitable for subbed, the materia shall be removed at the Contractor's e^q^ense, 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, r>ew trial sections shall be constructed.

SURVEYS AND SETTING OUT WORKS

•-porr FACtJTES (Ctv*. WCfVCS) 
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Before the commencement of the pavement works, the Contractor together with the Engineer shall 
conduct topographic survey which wiD 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 d^ne hohzontai limits of the Work.

TOLERANCES

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

Permitted variation from design 
THICKNESS OF LAYER

±20 mm

Permitted variation from design ♦ 10 mm
LEm OF SURFACE -20 mm

Permitted SURFACE IRREGLH-ARITY 
Measured by 3-m straight-edge

20 mm

Pemstted variation from design 
CROSSFAU- OR CAMBER

±0.3%

Permitted variation from design 
LONGITUDINAL GRADE over

±0.1%

25 m in length

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 lln^s shown 
on the cross-sections. Trial sections shall not be measured separately but shall be induded in the 
quantity of subbase herein measured.

mV-RRTMiCILmES (OV1L WCf90) 
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ITEM 0$ AGGREGATE BASE COURSE

DESCRIPTION

This Kem shall consist of furnishing, placing and compacting an aggregate base course on a 
prepared subgrade/subbase In accordance with this Specification and the lines, grades, thickness 
and typical crosseections 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 r>on-avariable, the use of 
40% weathered limestone blended with 60% crushed stones or gravel shall be allcwed. provided 
that the blended materids meet the requirements of this Item.

The base course material shall conform to the following Grading Requirements

Grading Requiremerrts

Sieve Designation Mass Percent Passing
Standard

mm
Alternate

US Standard
Grading

A
Grading

B
50 2" 100

37.5 1 -1/r - 100

25.0 1* 60-65 •

19.0 3/4" - 60-85

12.5 1/2* 35*65 •

4.75 No. 4 20-50 30-55

0.425 No. 40 , s-20 8-25

0.075 No. 200 0-12
I

2-14

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

The fraction passing the 0.425 mm (No. 40) sieve shall have a liquid lintit not greyer 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 
»(ceedir>g 50 by the Los Angeles Abrasion test determined by AASHTO T 96.

ictfv FAcunes (CML wcno) 
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The material passing the 19 mm (3/4 indi) 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 (MDO) as detennined by AASHTO T 160, Method D.

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

CONSTHLiCnON REQUIREMENTS

PLACING

The aggr^ate base material shall be placed at a uniform mixture on a prepared sub-base/ 
subgrade in a quantity which wilt provide the required compacted thickness. When more ihan one 
layer is required, each layer shaH 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 especaalty equipped to distribute the matehai 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 equprrent shall be dispersed 
uniformly over the entire surface of the previously constructed layer, to minimize rutting or uneven 
compaction.

SPREADING AND COMPACTING

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

Where the required thickness is 150mm or less, the material may be spread and compacted in one 
layer. Where ^e required Sickness is more than 150 mm. the aggregate base shall be spread and 
compacted in two or more layers of approxim^ety equal thidmess, and the maximum compacted 
thickness of any l^er 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 
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 foil 
width by means 6f approved compaction equipment Roiling shall progress gradually from the sides 
to the center, parent to the centerfine of the road and shall cor^nue until the whole surface has 
been rolled. Any irregularities or depressions that develop shati be corrected by loosening the 
materiaJ at these places and adding or removing material until surface Is smooth and untform. 
Along curbs, headers, and walls, and at all places not accessible to the roller, the base material 
shall be cwnpacted thoroughly with approved tampers or compactors.
If the layer of base material, or part thereof, does not conform 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 
maximum dry density determined In accordance with AASHTO T 180, Method D has been 
achieved. In-^ace density determination shall be made In accordance wfth AASHTO T191/ASTM D 
1556.

WW-fORT FMunes {OVI. VKMQ) 
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TRIAL SECTION
I

Before base construction is started, the Contractor shall spread and compact tri^ 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 constrxiction method which is proposed to be used by the 
Contractor. Therefore, the Contractor must use the same material, equipment and procedures that 
he prcposQs to use for the main work. One trial section of about 500 ni2 shall be made for every 
type of material and/or constrxiction equipment/procedure proposed for use.

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

If a tri^ 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.

I

If the baste cortortions 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
I

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 ^all be solely responsible for the accuraqr of such 
setting-out.

Prior to placement of any material, the Contractor shall establish visible construdion markers to 
dearly cMne 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 accordsKe with following:

Permitted variation from design
THICKNESS OF LAYER

± 10 mm

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

Permrttad SURFACE IRREGULARITY 
Measured by 3-m straight-edge

5 mm

Permitted variation from design 
CROSSFALL OR CAMBER

lC.2%

Permitted variation from design 
LONGITUDINAL GRADE over

10.1%

25 m in length

PMtfl
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METHOD OF MEASUREMENT

Aggregate Base Course will be measured by the cubic meter (m3). The quarrtity to be paid 
for shad be the design volume compacted in-place as shown on the Plar», and acc^iited in the 
completed base course. No allowance shall be given for materials placed outside the design limits 
shown on the cross-sectkms. Trial sections shall not be measured separately but shall be included 
in the quantity of aggregate base course.
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nEM 07 PORTLAND CEMENT CONCRETE PAVEMENT

SCOPE OP WORK

The works include the furnishing of all labor, materials and equipment required for the construction 
of gravel base course and concrete pavement The works shail be in accordance wtth the lines and 
grades shown on the Drawings and in conformity with the Spedficalions.

MATERIAL REQUIREMENTS

Cement

Portland cement shall conform to the requirements of the Section ^Reinforced Concrete’. 

Fine Aggregate

The fine aggregate shall be welFgraded from coarse to fine and shall conform to the 
requirements of the Section ’Reinforced Concrete”.

Coarse Aggregate
I

Coarse aggregate shall conform to the requirements of the Section *Reinforcad Concrete”.

Water

Clean, fresh, potable water shall be used for foe mixing of all cortcrete a>d mortar and sheril 
be from a source approved by foe Engineer. Sea water or brackish water shall not be used.

I

Admixture

Admixture shall only be used with the written permission of the Engineer. If air'entraining 
agents, water reducing agents, set retarders or strength accelerators are permrUed to be 
used, they shall not be used in greater dosages than those recommended by the 
manufacturer, or as permitted by foe Engir>eer. The cost shall be considered as already in 
the Contractor's unit cost bid for concrete.

TIE BARS AND SLIP BARS

Tie bars shall be deformed bars conforming to the requirements specified in AASHTO M 31 
or M 42. except that rail steel shall not be used for tie bars that are to be bent and re­
straightened during construction, sizes as indicated on foe Drawings. The deformed bars 
shall be Grade 40 and shall be shipped in standard bundles, tagged and marked In 
accordance with the Code of Standard practice of foe Concrete Reinforcement Steel 
lr)Stitute.

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

Joint Finer

Poured filler for joint shail conform to the requirements of AASHTO M173.

ffCkJTtS tCML «MCKK6( 
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EXECUTION 

Concrete Class
I

The concrete for pavement shall satisfy the following requirements:

Minimum 2d^y comprehensive strength 

Minimum Flexural Strength 

Maximum Aggregate size 

Maximum water cement ratio

24 MPa 

3.8 MPa

25 mm 

0.52

Prc^oftioning, Consister>cy and Mixing of Concrete .

The proportioning, consistency and mixing of concrete shall conform fo the requirements of 
the Section ‘Reinforced Concrete*.

Preparation

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

Formwork Cortstruction

Formwork shall comply with the requirements of the Section ‘Reinforced Concrete*. Forms 
shall be of steel, of an ^proved section and shall be straight and of a depth equal to 
thickness of the pavement at the edge. The base of the forms shall be of sufficient width to 
provide necessary stability In all directions. The flange braces must exterfo outward on the 
base not less than 2/3 the height of the form.

All forms shall be rigidly supported on a bed of thoroughly compacted material during the 
entire operation of placing and finl^lr>g the concrete. They sh^l be set with their faces 
verticai so as to produce a surface com^ying with the required tolerance.

Adjacent lanee may be used In lieu of forms for supporting finishing equipment provided that 
proper (xotection is afforded to the concrete of the adjacent lanes to prevent damage, and 
pro>Med further that the surface of the concrete carryir^g the finishing equipment does not 
vary by more than 3mm in ead) meter length. AdjacM lanes in lieu of forms may not be 
us^ imtil the concrete is at least seven (7) da^ old. Flanged wheels of the finishing 
equipment shall not be operated on the concrete surface. The inside edge of supporting 
wheels of the finishirtg machine shall not operate closer than 100mm from the edge of the 
concrete lane.

Alternative to pladng forms, slipforming may be used. Slipform paving equipment shall be 
equipped with the traveling side forms of sufficient dimensions, shape and strength to 
supf^ the concrete laterally for a sufficient length of time during placement to produce 
pavement of the required cross section. No abrupt chartges in longitudinal alignment of the 
pavement will be permitted. The horizontal deviation shall not exceed 20mm from the proper 
alignment established by the Engineer.
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AN joints, longiUidinal. transverse, etc., shall be constructed as shown on the Drawings and 
shall be dean and free of all foreign material after compietion of shoulder woric prior to 
acceptance of the work aryJ in accordarwe with the folkMnng provtsions:

Longitudinal and Transverse Contact Joints:
I

LongKudinal contact joints are joints formed between lanes that are poured 
separately. Transverse contact joints are joints formed between segments of a lane 
that are poured separately. Transverse contact joints shall be formed perpendicular 
to pavement centerline at the end of each day of concrete placing, or where 
concreting has been stopped for 30 minutes or longer but not nearer than 1.5 meters 
from sawed contraction joints. AJI contact Joints shall have faces perpendicular to die 
surface of the pavement. Tie bars of the size, length and spadng shown on the 
Drawings shall be placed across longrtudinal and transverse contact joints.

Placing Concrete

The concrete shall be deposited and spread In order that segregation will not occur and 
place a uniform layer of concrete whose thickness is approximate 20 mm greater than that 
required for the finished pavement is placed. Rakes shall not be used for handling concr^.

In order to prevent the introduction into the concrete of earth and other foragn materials, the 
men whose dudes require them to work in the concrete, shall in general, confine their 
movements to the area already covered with fresh concrete. Whenever rt becomes 
necessary for these men to step out of the concrete, their footwear shall be washed or 
othmrise thoroughly deaned before returning to the concrete. Repeated carelessness with 
regard to this detail will be deemed sufficient cause for removing ar^ replacing such worker.

During the operation of striking off the concrete, a uniform ridge of concrete at least 70 mm 
In height shall be maintained d>ead of the strike-off screed for its entire length. Except when 
making a construction joint, the finishing machine shall at no time be c^erated beyond that 
point where this su^us can be maintained in front of the strike-off screed.

After the first operation of the finishing machine, additional concrete shtf be added to all low 
places and honeycombed spots and the concrete rescreeded. In any rescreedrng, a uniform 
head of concrete shdl maintained ahead of the strike-off for Its entire length. 
Honeycombed spots shall not be diminated by tamping or grouting.

Workers on the job shdl have mobile footbridges at their disposal so that they need not wdk 
on the wet concrete.

In conjunction wtfo the placing and spreading, the concrete shall be thoroughly spaded and 
vlbraM along the forms, bulkhead, and joints.

The internal vibrators shall be of pneumatic, gas-driven, or dectrictype, and shall operate at 
a frequency of not less than 3.200 pulsations per minute.

Whenever the placing of the concrete is stopped or suspended for any reason, for a period 
of 30 minutes or longer, a suitable bulkhe^ shall be placed so as to produce a vertical 
transverse jcrint. If an emergency stop occurs within 2.5 metere of the contraction or an 
expansion joint the concrete shall be removed back to the joint When the placing of the 
concrete Is resumed, the bulkhead shdl be removed and a new concrete placed and
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vibrated ewnly »d solidiy against the face of previously deported concrete. Any concrete 
in excess of the amount needed to complete a given secQon or that has been deposited 
outside die forms shall not be used in the work.

The Contractor shall provide suitable equipment for protecting the fresh concrete in case of 
rain, such as screens which will cause the ran water to run off beyond the edges of the 
paving, rain proof tarpaulins or other methods approved by the Engineer. The equipment 
shall be sufficient to s^erfrom ran all areas equ^ to that paved in two hours of 'HOtk.

Fintshing Concrete

The concrete shall be compacted and finished by a mechanical, self-propelled finishing 
machine of approved type, having two independently operated screeds. If a machine 
possessing only one screed is approved, die screed will net be less dian 450 mm wide snd 
shall be equipp^ with corrpensating springs to minirrnze the effect of the momentum of the 
screed on the side forms. The number of driving wheels, the weight of the machine and the 
power of the motor shall be so coordinated as to prevent slippage. The top of the forms and 
the surface of the finishing machine wheels shdl be kept free from concrete or dirt.

The machine shall at all times be In first-class mechanical condition and ^dA\ be capable ^ 
compacting and finishing the conoete are herein described. Any machine which causes 
^s^acement of the side forms from the Rne or grade to which they have been properly set, 
or causes undue delay due to mechanical difficulties, shall be removed from the work aid 
repfaced by a machine meeting the Specifications.

The fini^ing machine shall be operated over each section of pavement two or more times 
aid at such intervals as will produce the desired results. Generally, two passes of the 
finishing machine are considered the maximum desirable.

The concrete shall be vibrated, compacted, and finished by a vibratory finishing machine. 
The Mbratory machine shall meet the requirements for ordinary finishing, and shall be one of 
the foHowing type:

1. The machine shell have two ii>dependentJy operated screeds; the front screed shall 
be equipped with vibratory units with a fr^uency of rwt less than 3,500 pulsations 
per minute. There shall be not less tfian one vibr^ory unit for each 2.5 meters length 
or portion thereof, of vibratory screed surface. The front screed shall not be less than 
dOOmm wide and shall be equipped with a "bull nose0 front edge built on a radius of 
not less than 50mm. This type of vibratory finishing machine shall be operated in 
such manner that each section of pavemerit will receive at least one vibratory pass, 
but not more than two passes, unless oth^vvise directed, or;

2. The machine shall be equipped with an independently operated vibratory 'pan* (or 
pans) and two (2) independently operated screeds, the *pan* shall be mounted in a 
manner that will permrt rt to come in contact with the forms and will permit vibration of 
the foil width of lane simultaneousty.

There shall be not less than one vibratory unit for each 2 m. length or portion thereof, 
of vibrating pai surface. The vibratory units in any individual pan shaH be 
synchronized and have a frequency of not less than 3,500 pulsations per minute. The 
front screed shall be capable of operating in a position that will strike off frie concrete 
at a sufficient height above the ^ of the forms to allow for proper compaction with 
the vibrating pan. This type of vibratory finishing machine shsril be operated in such 
manner than each section of pavement will receive at least one vibratory pass but 
not more than two passes, unless otherwise directed.

Mmr-*CAT MaUTIES eSWL
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After the final pass of the fimshinp machine arKl when the cv)crete has started to 
dry. file surface of the pavement shag be finished with an approved longitudinal ffoat 
The float may be operated eifiier manually or by mechanical means. The float may 
be either of wood or metal shall be straight and smooth and light in weight so as not 
to displace or sink Into file concrete surface.

To be effective, the float shaO be at least 300mm wide and 3m long. When manu^ 
operated, the float shall be moved from edge to edge with a wiping motion and 
advance one (1) meter or more.

The succeeding trip shall overlap the previous trip. A light smoothing lute at least 3 
meters long may be used provided approved by the Engineer.

The surface of the pavement shall be tested by the Contractor, before the final 
belting, with an approved standard straightedge 3 meter in length, irregularifies so 
detected shall be corrected immediately. Special attention shall be given to the 
concrete adjacent to transverse joints to insure that the edges thereof are not above 
the grade specified or the adjacent concrete below grade. All depressions or 
projections shall be corrected before any mitial set has devdoped in the concrete.

After file concrete has been brought to the required grade, contour arKl smoothness, 
it sh^l be finished by passing over the concrete a drag of one or two burlap clothes, 
which give the surface the required roughness. The vehicles used to carry these 
cloths may be independent of the concrete-laying machine or may be irKorporated 
with it and may be operated either by hand or mechanicdly.

Hand finishing will be permitted only on variable width sections of file pavement and 
other places where the use of the finishing machine would be impractical. Harrd 
finishing shall be accomplished by means of file hand-operated strike-off template of 
either steel or steel-shod wood construction. The striking template shall be operated 
forward with a combined longitudinal and transverse motion and be so 
manipulated that neither end will be raised off the side forms. A similar tamper shall 
be used for tamping the concrete.

As soon as the concrete has attained its initial set, the edges of the pavement, the 
longitudinal Joints, the construction dummy and ei^ansion joints not sawn shall be 
carefully finished with an edging tod havnng radius of at least 5mm. The tods, the 
special accessories for cutting impressed joints and methods of workmanship shall 
be such as will produce a jdnt whose edgW are of the same quality of concrete as 
the other portion of the pavement. Methods and workmanship which mdce use of 
excess mortar or grout in this area shall be eliminated. Unnecessary tod marks shall 
be eliminated during work, and the edges left smooth aiKf true to line.

Striking Forms

Forms shall remain in place at least 12 hours after the concrete has been placed. When 
working conditions are such that the earty strength gain of the concrete is delajred. the forms 
shall remain in place for a longer period, as directed by the Engineer. Bars or heavy load 
shall not be us^ agdnst the concrete when still in the forms. Any damage to concrete 
resulting from form removal shall be repaired promptly by the Contractor as directed by the 
Engineer without any additional payment to the Contractor.
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Curing Concrete

Unless otherwise ordered by the Engineer, curing of concrete shad be done by any method 
specified in the Section *Reinfbrced Concrete*.

Cleaning and Sealing Joints
I

After completion of the required curing and before openirtg of the pavement to traffic, all 
Joints shall be thoroughly cleaned of all concrete aggre^e fragments or other materials.

After removal of side forms, the ends at transverse expansion joints at the edges of the 
pavement shall be carefully cleaned of any concrete within the expansion spaces for the 
entire depth of slab, care being taken not to injure the ends of the joints. Expansion and 
contraction joints shall then be poured with a hot joint sealer to the de^ as Indicated on the 
Drawings. Joint se^r shall be poured using approved hand pouring pots, with Nquid at a 
temperature not less than that recommended by the approved manufacturer.

Opening to Traffic

The pavement shaB be closed to traffic, Including the vehicles of the Contiactor. for a period 
of 10 days after the concrete Is placed or longer if In the opinion of the Engineer, the weather 
conditions make It rtecessary to exter^d this time. The Contractor shall furnish, place and 
maintain satisfactory barric^es and lights as directed, to exdude all traffic from the 
pavement

I

Any damage to the pavement due to traffic shall be repaired or replaced at the expense of 
the Contractor. Paving mixers, mecharicaf concrete spreaders and finishers and other 
heavy paving equipment shall not be operated on cornpleted concrete lanes in order to 
construct alternate lanes until after the regular curing period is completed. Even then, 
planks shall be laid on the finished pavement or other precautions taken to prevent damage 
to the concrete pavement.

Pavement Smoothness. Thickness and Tolerance

Portland cement concrete pavement shall be constructed to the designed fevd aid 
transverse slope shown on the Drawing. The allowable tolerance shall be as listed 
hereunder

1. Permitted variation from design 
thickness of layer

2. Permitted variation from design 
level of surface

+ - 5mm

+ - 5mm

The thickness of the pavement will be determined by measurement of cores from the 
completed pavement in accordance with AASHTO T148.

The completed pavement shall be acc^ed on a lot basis. A lot shall be considered as 
2.500 sq.m of pavement. The last unit in each slab constitutes a lot in itself when Its length is 
at least % of the nonnal lot length. If the length of the last unit is shorter than *>4 of the norm^ 
lot length, it shall be Included in the previous lot

Other areas such as intersections, entrances, crossovers, ramp, etc., wiD be grouped 
together to form a lot Small Irregular areas may be included with other unit areas to form a 
lot.
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ITEM 08 RSNFOTCED CONCRETE

SCOPE OF WORK

All works falllAQ under this Section sMI include reinforced concrete for all kinds and parts of any 
reinforced concrete stnxaune.

GENERAL PROVJSfONS

1. Full cooperation shall be given to the other trades to install embedded Hems. Stable 
templates or Instructions will be provided for setting, items shall have been Injected, and 
tests for concrete or other materials or for mechanical operations shall have been con^teted 
and approved.

2. The following put^icatlons of the issues listed below, but referred to Uiereafter by basic 
designation only, form as an integral part of this Spedfic^ion to the extent IrKilcated by the 
reference ti^ereto:

a. American Concrete Institute (AC I) St^ards:

AC1117 Standard Specifications for Tolerances for Concrete Construction 
and Materials

ACI121R Quality Management System for Concrete Construction 

ACI201.2R Guide to Durable Concrete

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

ACt 214R Recommended Practice for Evaluatfon of Strength Test Resi^ of 
Concrete

ACI 301 Specttications for Structure Concrete 

ACI 304.2R Radng Concrete by Pumping Methods

Guide for Measuring. Mixing, Trartsporting, and Placing Concrete 

Hot Weather Concreting

Standard Specification ftx Cold Weather Concreting 

Glide to Curing Concrete 

Guide for Consolidation of Concrete

ACI304R 

ACI 306R 

ACI 306.1 

ACI 308R 

ACI 309R

ACI 311.4R Guide for Concrete Inspection

ACI318M Metric Bufiding Code Requirements for Structural Concrete and 
Commentary

HW-rcfrr BMxm£s {C)v^ vKMws)
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ACI347 Guide to Fofmwofk for Concrete

ACISP*15 Reid Reference Manual: Standard Specifications for Structural 
Concrete with Setected ACI and ASTM References

AC I SP*2 ACl Manual of Concrete Irtspecdon

American Society for Testing and Materials (ASTM) Publications:

ASTM C 150 Standffld Specification for Portland Cement

ASTM C114 Standard Method for Chemical Analysis of Hydraulic Cement

ASTM C105 $tar>dard Method for Air Content of Hydraulic Cement

ASTM 0115 Standard Test Method for Rneness of Portland Cement by the 
Turbidimeter

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

ASTM C 151 Staxlad Test Metixxi for Autoclave Expansion oS Portland Cement

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

ASTM C 266 Standard Test Method for Tima of Setting of Hydrauec-Canent Paste 
Gilmore Needles

ASTM C191 Standard Test Method of Time Setting of Hydraulic Cement by Vicat 
NeecBe

ASTM C 33 Standard Specification for Concrete Aggregates

ASTM 0136 StarKlard Test Method for Sieve Analysis of Rne and Coarse 
Aggregates

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

ASTM C 29 Staxlard Test Method for Bulk Density (Unit Weighf) and Voids in 
Aggtag^

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

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

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

bfW -PORT FAdfTES (CM. WORKS)
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ASTM C 142

ASTMC 97 

ASTM C127 

ASTM C 535

ASTMC 88

ASTMC 131

ASTMC 94 

ASTM D 512 

ASTM D 516 

ASTM A 615

ASTM A 370

ASTM A 510

ASTM A 6

ASTMC 31

ASTMC 39

ASTMC 172 

ASTMC 192

ASTMC 293

ASTM C 78

ASTM C 42

Stttidafd Test Method for Clay Lumps and Fnable Partides in 
Aggregates

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 Imped in the Los Angeles Machine

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

Test Method for Resistance to Degradation of Small-size Coarse 
Aggregate by Abrasion and Impact In the Los Angetes Machine

Standard SpecifScation for Ready-Mixed Concrete

CMoride Ion In Water ,

Sutfate ion in Water

Standard Spedfication for Deformed and Plain Carbon-Steel Bars for 
Concrete RejiTforoement

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

Standard Spedficdion for Gen^ Reqiarements for Wire Rods and 
Coarse Round Wire, Carbon Steel

Standard Spedfication for General Requirements for Roiled Structural 
Steel Bars, Plates, Shapes, and Sheet Piling

StarKtard Practice for Making and Curing Concrete Test Spedmens 
fo the Field

Standard Test Method for Compressive Strength of Cylindricai 
Concrete Spedmens

Standard Practice for Sampling Freshly Mixed Concrete

Standard Practice for Making and Curing Concrete Test Spedmens in 
theLaborat^

Standard Test Method for Flexural 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 Mdhod for Obtaining and Testing Drilled Cores and 
SaM^ Be^ns of Concrete
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ASTM C 174 standard Test Method for Measuring TOckness of Concrete Elements 
Usir>g Drilled Concrm Cores

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

ASTM C494 Standard Specification for Chemical Admixtures for Concrete

ASTM C 1017 Standard Specrfication for Chemic^ Admixtures for use in 
Producing Plowing Concrete

ASTM C 171 Standard Specification for Sheet Materia for Curing Concrete

ASTM C 309 Standard Specrfication for Liquid Memprsne-Foming Compounds for 
Curing Concrete

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

ASTM 0 5167 Standard Practice for Melting of Hot Applied Joint and Credc Sealant 
Filler for Evaluation

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

ASTM A 966 Standard Test Method for Magnetic Particfe Examination of Steel 
Forgings using Attemating Current

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

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

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

ASTM C1116 Standi Specrfication for Fiber-Reinforced Concrete

ASTM C1157 Standard Spedfication for Hydraulic Cement

ASTM C 138 Standard Test Method for Density (Unit Weighf), Yield, and Air 
Content (Gravimetric) of Concrete

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

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

ASTM C 295 Petrographic Examination of Aggregates for Concrete

ASTM C 33 Standard Specification for Concrete Aggregates

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

MIofI
MRW-PORTFACXmfiS fCtWVWO»3> »l(T|Tr| larnifij iMMi



30
QoaafcalMg 

(T^ir*yo»J Coneww)

ASTMC469 Static Modulus of Elasticity and Poisson's Ratio of Concrete in 
Compression

ASTMC595 Standard Specification for Blended Hydrajllc Cements

ASTM Cni6 Standard Specification for Fiber-Reinforced Conoete and Shotcr^

ASTM C1751 Preformed Expansion Joint Rllers for Concrete Paving and Structural 
Construction.(Non^njding and Resilient Biturrinoos Types).

ASTM D1179 Ruoride tonin Water

ASTM D1190 StffKJard Specification for Concrete Jant Sealer, Hot-Appfied 
Elastic Type

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

ASTM E329 Standard Spedficabon for Agencies Engaged in the Testing andf or 
Inspection of Materials used In Construction

e.

e.

f.

American Welding Society (AWS)

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

PhIRpptne National Standard (PNS)

PNS 49 Steel Bm for Concrete Reinforcement 

DPWH Standard Specifications 

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 subrnsskm shall apply. During Contoad 
«<^on, any changes in such codes and standards shall be applied after approve by the

SUBMITTALS

1. T^t^ports and Certificates shall be furnished and approval received before delivery 
of certified ortested materids to the Project Sites.

a. SubnilTest Reports forth© following:

a.1 Concrete mixture proportions

?^^.rt^COpies of test reF)orl5 b7 independent test labs conforming to 
as™ C 1077 showing that the mixture has been successfully tested to 
fwoduce concrete with the pn^)erties spedfied and that mixture will be

FAClJIES fCML
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suftable for the job conditions. Test reports shad be submitted along with the 
concrete mixture proportions. Obtain ^>provai before concrete pi ace n>ent. 
Fully describe the processes and methodology whereby mixture proportions 
were developed and tested and how pr^orlions wii be adjured during 
progress of the work to achieve, as dosely as possible, the desrgn^ed levels 
of relevant properties.

a.2 Aggregates

a.5

Submit test results for aggregate qudrty in accordance with ASTIUl C 33. 
Where there is potential for alkaiksllica reaction, provide results of tests 
conducted In accordance with A STM C 227 or ASTM C 1260. Submit 
results of ail tests during progress of the work in tabular and graphical 
form as noted above, describing the cumulative combined aggregate grading 
and the percent of foe 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 ^ent, and manufacturer<s 
literature and test reports for corrosion inhibitor and anti-washout admbdure. 
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.

Water

Submit test results in accoidance 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 ofomonto. 

Form remove scheduleb.2

b.3

Submit proposed materiais and methods for curing concrete elements. 

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 shafl be made to the mixture 
design to fadlrt^ pumping.

ktW-PCRT FACUT1E6 {CAIL WORKS) 
• (U«i» Tiwti 9).IfanwQiv.UnM<MSgi



32
Tec*¥wal Sp—iifcWot 

(ftaanforcvd CcroeB)

Sukvnit technical literature for equipment and methods proposed for vibrating 
and compacting concrete. Submittal shall indude technical literature descridng 
the equiprnem Induding vibrator diameter, length, frequency, amplitude, 
centrifugal force, and manufacturer's description of the r^ius of influence 
under load. Where flat work is to be cast, provide similar information 
relative to the proposed compacting screed or other method to ensure dense 
placement.

b.4 Mixture designs

Provide a detailed report of materials and methods used, test results, and the 
field test strength (fcr) for marine concrete requrred to meet dur^lity 
requre merits.

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

Each shop drawing and erection drawing shall bear the signature of a Contractor's qu^ifled 
Engineer. Details of ail proposed fomrwork to be prefabricated and formwork to produce 
spedal finishes shall be submitted to the Engir>eer for approve before any materials are 
ordered. If the Engineer so requires, sanples of proposed formworks shall be constructed 
and concrete placed at the Contractor's expense so that the proposed methods and 
finished effect can be demonstrated.

The Corrtractor shall submit shop drawirrgs showir^g reinforcing bar placing and bar lists 
for the Engineer's approval. Such shop drawings shall show also supplemental bare for 
formirtg, strengthening frames of bare of sufficient rigidity to withstand fon»s during placing 
concrete, tf necessary, shaped steel may be added to improve rigidity of the frame of bss.

Such shop drawings shall dearty indicate bar sizes, spadng, location and quantities of 
reinforcement, mesh, chaire, spacers and other details to be as per ACI Manual of 
Starvlard Practice for Detailir>g Reinforced Concrete Structures.

Details shall be prepared for placement of reinforcement where special conditions occur, 
induding most congested areas and connection between pre<ast concrete and concrete in- 
site.

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

MIA 7ERIAL REQCffREMENTS

CEMENT

Unless otherwise spedfled in the Drawings, only one (1) brand of cement shall be used for 
any individual structure. In detennining the appro^ mix. only Portland cement shall be used 
as the cementitious material.

1. Portland Cement: A STM C 150

Type I (for general use in construction)

Pwtof
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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 ^re^ be included in the unit 
co^ bid of the Contractor for the concrete.

1. Air Entraining Admixture shall conform to ASTM C 260.
2. Admixture other than air entraining agent shall conform to ASTM C 4d4.
3. Adrr^ure containing chloride ions, or other ions producing deleterfous effect ^>all 

not be used.

AGGREGATES

1. Crushed Coarse Aggregate

Conforming to ASTM C 33 and having nominal azes passing 38.0 mm to 19.0 mm. 19.0 mm 
to 9.5 mm to No. 4 sieve. The material shall ba well graded between the Nmits 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.

NorrBnal sizes for combined gradation shall be as follows;

ASTM Sieves

Nominal Size of Coarse Aggregates

% toy Weight Passing

40mm 25mm 19mm 10mm

50.0mm (2^ 100 - . •

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

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

25.0mm (IT - - 90-100 -

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

16.0mm (6/8") - - 20-55 85-100

9.5mm (3/r) 10-30 0-10 0-10 0-20

No. 4 0-S

r/icttmes (CMLWcncs)
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2. Fioe Aggregate

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

ASTM Sieves % by Weight Passing

9.5mm 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. Grading of fine aggregates shall be reasonably uniform and fineness modulus 
thereof shall not vary more than 0.2 from that of the representative sample in which 
mix proportions of concrete are based.

b.

WATER

Due care shall betaken to prevent segregation.

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

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

Table $.3 Acceptance Criteria for Questionable Wa^ Supplies

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

90

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

Time of Seding (GNImore Test)
Initial
Final Set

No marked change
No marked change

Appearance Clear

^^ORT FAcajnes <ovx «W3(«s> 
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Color Colorfess

Odor Odorless

Total Solids 500 parts/milli^ max.

PH value 4.S to 8.5

Table 6^ Chemical Limitation for Wash Water

Limits
Chemical Requirements, Minimum

Concentration
Chlodde as C1<'1) expressed as a mass percent 
of cement when ad(M to the C1H) in the other 
components of the concrete mixtures shall not 
exceed the fbllowng levels:

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

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

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

the ccmcrete will stay dry

Sulfate as SO4, ppmA 3.000
Alkalies as (Na20 + 0.655 K2O), ppm 600
Total Solids, com SO.OOO

Wash water reused as mbdng water in concrete may exceed the listed concentrations of 
sulfate rf It can be shown that the concentration calojl^ed in the total mixing water, including 
muong water on the aggregate and other sources, does not exceed that stated limits.

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

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

CURING MATERIALS

1. Impervious Sheet Matenals

ASTM C 171 type, optional, except tfiat pdyethyleoefilm, if used, sh^ be white opaque.

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

3. Membrane Forming Curing Compound

ASTM C 309; submit evidence that product conforms to speed!c^ons.

MWF FACVneS {OVU vww$>
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JOINTING MATERIALS

1. Sealant

Sealant shall be multi-component, polyurethane base compound, gray ir> color, self- 
leveling for horizontal Joints. 2 part pdythrmdyne, terpdymer compound, gray in color: 
norvsag 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% cf the width of joint In any direction.

Sealant shall be guaranteed against leakage, cracking, crumbling, melting, shrinkage, 
running, loss of adhesion for a period of five years from the date of accept»)ce 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

3. Where required, primer shall be compatible with jant materials and installed m 
accordance with manufactijrer's instructions.

4. Joint filler shall conform to ASTM D1751 (AASHTO M213) non-extruding, restlierH 
bituminous type, Rller sh^l be furnished for each jont in single piece for depth arxl width 
required for Joint, unless otherwise authorized by the Engines. When more than one piece is 
authorized for a Joint, abutting ends shall be fastei>ed and hold securely to shape by stapling 
or other positive tostening.

EPOXY BONDING COMPOUND

ASTM C 681. Provide Type I for bonding hardened concrete to hardened concrete; Type If for 
bonding freshly mixed concrete to hardened cor>crete; and Type IK as a binder in epoxy mortar or 
concrete, or for use in bonding skid-resistant materials to hardened concrete. Provide Class B if 
placement temperature is between 4 and 16eC; or Class C if placement temperature is above 
16°C.

REINFORCEMENT

Steel reinforcement, other than Steel tor Pre-stressing, used in Reinforced Ccrwrete, shall conform 
to ASTM and PNS as follcws:

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

PNS49 - Steel Bars for Concrete Reinforcement

TIE WIRE

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

SAMR^S AND TESTING 

1. Cement

F4AJTES (CArtL WCfVS)
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Sampled erther at t>e rnll or at the site of work and tested by an independent commerdal or 
government testing laboratory duty accredited by the Bureau oS Research and Startdards 
(BRS) of the DPWH, Department of Science and Technology (DOST) or the Department 
^ Trade and Industry (DTI) at r>o additional cost to PPA. Germed copies of labor^ory test 
reports shall be furnished for each lot of cement and shall include all test data, results, and 
certificates that the sampling and testing procedures are in conformance with tiie 
Specifications. No cement shall be used unt9 notice has been given by the Engineer that the 
test results are satisfactory. Cement that has been stored, other than In bins at the mills, 
for more than 3 months after delivery to the Site shall be re-tested before use. Cement 
delivered at the Site and later found after test to be unsuitable shall not be Incorporated into 
the permanent wodis.

Aggregates; Tested as preschbed in A STM C 33

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

Gradation tests will be made on each sample without delay. AQ other aggregates tests 
required by these Spedtications shall be made on the Initial source samples, and shall be 
repeated whenever there is a change of source. The tests shall indude an analysis of each 
grade of material and an analysis of the combined material representing the aggregate 
part of the mbc

Reinforcement

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

Corwrete Tests

For test purposes, provide 1 set of three (3) concrete cylinder samples taken from each 
day's pouring and to represent not more than 75 cu.m, of concrete dass or fraction 
thereof of concrete plac^. Samples shall be secured in conformance with ASTM C 172. 
Tests specimens shall be made, cured, and packed for shipment In accordar>c8 with 
ASTM C 31. Cylinders will be tested by and at the expense of the Contractor in 
accordar>ce with ASTM C 39. Test sped mens will be evaluated separately by toe 
Ertgineer, tor meeting strength level requirements for each with concrete qudity of AC( 316. 
When samples toil to conform to the requirements for strengths, the Engineer shall have the 
right to <xder a change In the proportions of the concrete mix tor the remaning portions of 
the work at r>o adcBtional cost to the Authority.

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

When the results of the strength tests of the concrete specimens indicates toe concrete as 
placed does not meet toe Specification requirements or where there are oti>er evidences 
that the quality of concrete is below the specification requirement In the opinion of the 
Engineer, tests on cores of in-place concrete shd be made In conforrnar>c8 with ASTM C 42.

Core specimens shall be obtained by the Contractor and shall be tested. Any defktoncy 
shall be corrected or if tiie Contractor eleds, he may submit a proposal for approval before 
the load test Is made. If the proposal is approved, the load test shall be made by the 
Contractor and the test results evaluated by the Engineer in conformance with Chapter 20 
of ACI318. The cost of the load tests shall be borne by the Contractor. If any concrete shows

MWr PACUTCfi (CAUL VIICW^ 
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evidence of Allure 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.

6. Chemical Ad mtxtu res/Additives

The adrrrixturee/additives If approved shall conformed to ASTM C 494 arkd A STM C 1017. 
The testing shaB be conducted with cement and aggregate proposed for the Prej^. The 
admcxtures/addrtives shall be tested and those that have been in storage at the Project Site 
for longer than six (6) months shall not be used until proven by retest to be satisfactory.

Samples of any admbctures/additjves 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 adntixtures/addltives proposed by the Contractor irtduding Mt mixing cyftnder 
test shall be at the Contractor's expense.

7. Jointing Materials and Curing Compound Samples

At least 28 days prior to commencing the wor1(, the Contractor shall submit to the 
Engineer for hts approval samples of the following materials proceed for use together with 
mamifadurer's certificate.

a. 10 kgcf jointsealait
b. 1 m lengte of joint filler
c. 5 B. of curing compound
d. 1m length of joint backing

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

EXBCtWM

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 accurdely identified after bundles are broken and tags 
removed.

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

Cem&a shall be delivered to the Site in bulk or in sound and properly sealed bags and vriille 
being loaded or unloaded and durirtg transrt 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 ar>d erected during heavy winds.

Petf irfi Wfif -PORT PACIJTES RTiX HORKS}
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If the cement i$ 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 die cement is delivered In bags, the Contractor shall provide, al his own cost, perfectly 
waterproofed and well ventilated sheds having a floor of wood or concrete rais^ at least 
0.5m above the ground. The sheds shall be large enough to store sufficient cement to 
ensure continuity of the work and each consignment shall be stacked separately therein 
to permit easy access for inspection, testing and approval. Upon delivery, the cement shall 
at once be placed in these sheds and sh^ be used in the older in which It has been delivered.

Cement bags should not be stacked more than 13 bags high. All cement shall be used 
within two mondis of the date a! manufacture. If d^ivery conditions render this impossible, 
the Engineer may permit cement to be used up to three (3) month after manufacturing, 
subject to such c^xJitions including addition of extra cement as he shall stipUtee.

2. Aggregate

AN fine and coarse aggregate for concrete shall be stored on dose fitting, steel or concrete 
stages design with draln^ slop^ 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 shaR be emptied and deaned at Intervals of every 
six (6) months or as required by the Er>glneer. 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 12 m In 
depth to minimize segregation.

FORMWORK

1 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, Hnes, elevations and 
positions. Form surfaces that will be in contact with concrete shali be thoroughly deaned 
before each use.

Design

Studs and wales shall be spaced to prevent deflection of form material. Forms and Jdnts shall 
be sufflderrtty tight to prevent leakage of grout and cement paste during ^adng of 
concrete. Juncture of formwork panels shall occur at vertical control joints, and construction 
Joints. Forms placed on successive units for continuous surfaces shdl be fitted in accurate 
alignment to assure smooth completed surfaces free from irregularities and signs of 
dlsc^nuity. Temporary opening shall be arranged to wall and where otherwise required 
to facilitate deaning and inspection. Forms shall be readily removade without impact 
shock, or damage to the concrete.
Form Ties

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

Htflf PUHT (C*A.WCfB(S)
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metaf of design that ¥vill not allow form deflection and will not spall concrete upon removal. 
Bolts and rods that are to be completdy withdrawn shall be coated with a noO'^ining 
bond breaker. Ties shall be of the type wNch provide watertight concrete.

Chamfering

External comers that will be exposed sh^ be chamfered, beveled, or rounded by moctidings 
placed in the forms or as indicated in the Sawings.

5. Coatings

7.

Forms for exposed surfaces shall be coated with form od of form-release agent before 
reinforcement is placed. The coating shall be a commercial formulation of satisfactory and 
pro^n perfdrmarKe that will not bond with, stairs, or adversely affect concrM surfaces, and 
shall not impair subsequent treatment of concrete surfaces depertding upon bond or adheaon 
nor impede the wetting of surfaces to be cured with water or curing compounds. The coating 
shall be used as recommended in the manufacturer's printed or written instructions. 
Forms for unexposed surfaces may be wet with water in lieu of coating immediately before 
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel 
and construction joints ^lall be removed before placing concrete.

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

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

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

Vertical sides of beams and walls, Irfl exceeiSng 1.2 m 36 hours SofUifts of main slabs and 
beams (props left urxfor) 5 days

Removal of props from beams ar>d mains slabs ar>d 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 remits 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 Specffication. Test 
specimens shall be removed from molds al 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 of shoring shall not be removed until ODntrol test 
specimens have attained strength c4 at least 160 kg/sq cm. The newly unsupported portions 
c4 the structure shall not be subjected to heavy construction or material loading.

FACSimCS KMLWfCR»(8l 
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REINFORCEMErfT

1. Reinforce me rrt

Fabficated to shapes and dimensions shown and sh^ be placed where indicated. 
Reinforcement shall be free of loose or flaky rust and mill scale, or coating, and any otoer 
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 iwmer injurious to the steel or concrete. Bars with kinks or bends not 
shown in the drawings shall not be placed. The use of heat to bend or straighten reinfonang 
steel shall not be pemvtted. Bars shal be moved as necessary to avoid interference with 
other reintorcing steel, conduits, or embedded rtems. tf bars are moved more toan one bar 
diameter, the resulting arrangem^ of bars induding additional bars necessary to meet 
structural requirements shall be approved before concrete Is placed. In slabs, beams and 
girders, reinforcing steel shall net be spliced at points of maximum stress unless otherwise 
indicated. Unless otherwise shown in the drawings, laps or slices ^all be 40 times the 
reirtfbrting bar diameter.

The nominal dimensions and unrt sveights of bars shall be in accordance with the fdkMing

Nominal Diameter 
(mm)

Nominal Perineter 
(mm)

Nominal Sectional 
Area

Isa. mm)

Unit Weight 
(kg/m)

10 31.4 78.54 0.616

12 37.7 113.10 0.888

16 50.3 201.10 1.679

20 62.8 314.20 2.466

25 78.6 490.90 3.854

28 88.0 615.70 4.833

32 100.S 604.20 6.313

36 113.1 1,017.60 7.991

40 125.7 1,256.60 9.864

50 157.1 1.963.50 15.413

3. Wading of reinfordng bars shall only be permitted where shovm; all welding shown shall be 
performed in accordance with AWS D 12.1.

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

5. Supports shall be provided in conformance with ACI 315 and ACI 318, unless otherwise 
iixJicated or spedfled.
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6. ConcfM Protection for ReinfMoement

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

b. Tolerance for Concrete Cover of Reinforcing Steel other than T«>dons.

Minimum Cover

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

CeSlGN STRENGTH OF CONCRETE

Concrete for sbucturai parts or members such as beams, slabs, curtain wall, pile caps and 
fer>der/moonng blocks st^l develop a mirMmum 26-day compressive cylinder strength of 24 MPa 
(3,500 psi) as indicted in the drawings. While for pre-stressed concrete piles a compressive 
strength of 35 MPa (S.OOOpsi).

TRIAL BATCH FOR CONCRETE

Thirty (30) calendar days before the st^ of concreting works, the Contractor shdl submit design 
mb®s and the corresponding test result made on sample thereof. SampQng and testing shall be to 
accOTlance with the A STM Standard procedures for sampling afo testing for the partioSar design 
strength(s) required.

The partici4afs of the mix such as the slump and the proportionate weights of cement, saturated 
surface dry aggregates arfo water used ^lail be stated.

The design mix for concrete to be used shall be submitted together with at least three (3) standard 
cylinder sam^ 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 2d days pertods shall be taken to all concrete 
sanples to addition to routine field tests, at cost to the Contractor. Only design mixes represented by 
test proving the required strengtti for 7,14 and 28 days tests shall bellowed.

The cost of sampling, handling and transporttog samples from jobsite to the laboratory and the cost of 
S(d)sequent tests ma^ unti the desired mix is attained sh^l be for the account of the Contractor.

Slump Test shall be made in conformance with A STM 0143, and unless otherwise specified by the 
Engineer, slump shall be within the following limits: .

Structural Element
> Slump for Vibrated Concrete

Minimum Maximum

Pavement Concrete » 25mm 50mm

MW JCRT FACHmee {CML WCM3)
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Pre-cast Concrete 60mm 70mm

Lean Concrete 100mm 200mm

Sacked Concrete 25mm 50mm

All other Concrete 50mm 90mm

Sampling : Provide suitable fadiities and iabor for obtaining representative samples of 
concrete for the Contractor's quality control and the Engineer's quairty assurar>c8 
testing. All necessary platforms, tools and equipment for obtaining samples shall be 
furnished by the Contractor.

MIXING CONCRETE

1. GENERAL

2.

a. Concrete shall be thoroughly mixed In a mixer of an approved size and type tiiat wll 
insure a uniform distribution of the materials throughout the mass.

b. All ooncrete shall be mixed in mechanically operated mixers. Mixing plant aid 
equipment for transporting and placing concrete shai be arranged with an ample 
auxiilary installation to provide a minimum supply of concrete In case of breakdown of 
machinery or in case the normal sup^y of concrete is disrupted. The auxiliary supply 
of concrete shall be suffident to complete the easting of a aedion up to a 
construction Joint that will meet the approvd of the Engineer.

c. Equipment having components made of aluminum or magnesium alloys, which 
would be in contact with plastic concrete during mixing. tran^)orting or pumping c4 
Portland cement concrete, shall not be used.

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

e. Materials shdl be measured by weighing. The apparatus provided for weighing the 
segregates and cement shdl 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 d the desired 
amounts. The water measuring device shall be accurate to plus or minus 0.5 percenL 
All measuring devices shall be subject to the appro^l of the Engineer. Scales and 
measuring devices sh^l be tested at the expense of the Contractor as frequently as 
the Engineer may deem necessary te ii»jre their accuracy.

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

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

MIXING CONCRETE AT SHE

a. Concrete mixers may be of the revolving drum or the revolving blade type and
bfW-KlHT MCuTES dVI.
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b.

d.

e.

9-

h.

the mixing dmm or blades shall be operated uniformly at the mixing speed 
recommended by the nwiufocturer.

The pick*up and throw-over blades of nwere shall be restored or replaced when any 
part or section is worn 20 mm or more below the original height of the rranufacturer's 
design. Mixers and agitators v^ich have an accumulation of hard concrete or mortar 
shall not be used.

When bUk cement is used and the volume of the batch is 0.$ m9 or more, the scate 
and weigh hopper for Portland cement shall be separate tftd distirtct from the 
aggregate hopper or hoppers.

The discharge mechanism of the bulk cement weigh hopper shall be interlocked 
aganst opening before the fuH amount of cement is in the hopper. The cRscharging 
mechanism shall be interlocked agairtst opening when the amount of cement in 
the hopper is underweight by more thai 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 surfoce dry condition, representative samples shall be 
taken and the mosture content detem^ed for each kind of aggregate.

The batch shall be so ciiarged into the mixer that some water enter in advance of 
cement and aggregates. All water shall be in the drum by the ertd of the first quarter 
ofthespectBed mbang time.

Cement shall be batched and charged into the rrmer 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 condibons which reduce or vary 
the required quantity of cement in the concrete rrtixture.

Where required, synthetic fibrous reinforcement shall be added directly to the 
concrete mixer after placing the sufficient amount of rrixing water, cement arxj 
aggregates.

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

All corKrete 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 forwhich it has been designed.

Mixers ^all be operated with an automatic timing device that can be locked by the 
Engineer. The time device and discharge mechanism shall be so Interlocked that 
during normal operation no part of the batch will be discharged until the specified 
mixir>g time has elapsed.

The first batch of concrete materials placed In the mixer shall contain a sufficient 
excess of cement, sand, and water to c^tiie inside of the drum without reducing foe 
required mortar content of the mix. When mixing is to cease for a period erf one hour or 
more, foe mixer shall be thoroughly cleaned.

In case of rubble concrete, proper mixture and placing of concrete and stones/nocks
UW -rCRT rAOuTCS (OVt. WDfBSt
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shall be in acconjanceto the approved plan. Methodology of work shal be approved by 
^ Engineer.

3. MtXlNQ CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer, shall be of 0ie revolving 
drum type, wkertight, and so constructed that the concrete can be mixed to insure 
a uniform distribution of materials throughout the mass. Al solid materials for the 
concrete shall be accurately measured and diarged into the drum at the 
pfoportionlr>g plant. Except as subsepuerrUy provided, the truck mixer shall be 
equipped with a device by which the quan^ of water added can be readily 
verified. The mixing water may be added directly to the batch, in which case a tank 
is not required. Truck mixers may be required to be provided with a means by 
which^mbdng time can be readily verified by the Engineer.

b. The maximum size of batch in truck mixers shall not exceed the minimum rafted 
c^adty of the mixer as stated by the manufacture and stamped in metal on the 
mixer. Truck mixing shall, urdess otherwise directed, be continued for not less than 
100 revolutions after all ingredients, vKftudlng water, are In the drum. The mixing 
speed sh^l not be less than 4 rpm, nor rmrethan 6rpm.

c. Mixing ^all begin within 30 minutes after the cemerri has been added either to the 
water or aggregate, but when cement is charged into a mixer drum containing 
water or surface-wet aggregate and when the temperature is above 32 this 
limit Shalt be reduced to 15 minutes. The lirritabon In time between the IntrtxJucbon of 
the cement to the aggregate and the beglrirung of the mbdng may be waived when, 
in the judgment of the Engineer, the aggregate is sutHdently free from moisture, so 
that there wlQ be no harmful effects on the cement

d. When a truck mixer is used for Iransporiation, the mixing tin>e In stationary mixer 
may be reduced to 30 seconds and the mixing competed in a truck mixer. The 
mixing time in truck rrixer shall be as specified for truck mixing.

JOINTS

1. No reinforcement, comer protection angles or other fixed metal Items shall be nin 
continuously through joints containing e)q>anslon-jolnt filler, through crack-control joints In slabs 
on grade ar^ vertical surfaces,

2. Preformed Expansion Joint Rller 

a. Joints with Joint Sealant

b.

A! expansion jorrtts in concrete slabs to be exposed, and at other joints indicated to 
receive joint se^nt, preformed expansion-joint filler strips shall be installed at the 
proper level below the elevation with a slightly tapered, dressed-and-oSed wood strip 
terrporarily secured to the top thereof to form a groove. When surface dry, the 
groove shall be cleaned of foreign metter, loose particles, arxl concrete protrusions, 
then fined flush approximate with joint sealant so as to be slightly concave ^ter 
drying.

Finish of concrete at joints

MRRF (CFA. waves)
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Edges of exposed concrete slabs along expansion joints shall be neatly finished 
with a slightly rounded edging tod.

c. Construction Joints

Uniess otherwise spedfied herein, all construction joints shall be subject to 
approval of the Engineer. Concrete shall be placed continuously so ^at the unit 
will be monotithic in construction. Fresh concrete may be placed against adjoining 
units, provided die set concrete is sufficiently hard not to injured thereby. Joints 
not Indicated shall be made and located in a manner not to impair stren^h and 
appearance of the structure. Placement of concrete shall be at such rate that the 
surface of concrete not earned to joint levels wiH not have attained initial set before 
ad<ftional concrete is placed therron. Lifts shall terminate at such levels as are 
indicated or as to conform to structural requiremerrts as directed. If horizontal 
construction joints are required, a strip of 25mm square>edged lumber, beveled to 
fadirtate removal shall be taclc^ to the inside of the forms at the construction joint 
Concrete shall be placed to a point 26mm above the underside of the strip. The 
strip shall be remov^ 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 constructictfi joints shall be 
prepared.

Construction Joint which is not Indicated in the Drawings sh^l be located as to least 
affect the strength of the structure. Such bcatkm will be pointed out by the Engir>eer.

PREPARATION FOR PLACING

Hardened concrete, debris and foreign materials shall be removed from the interior of forms and 
from inner surfaces of mixing and conveying equipment Reinforcement shall be secured in 
position, and shall be inspected, and approved before placing concrete. Runways sh^l 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

Handling Concrete

Concrete shall be handled from mixers and transported to ptatt for final deposit in a 
continuous manner, as rapidly as practicable, and without segregation or loss of ingredients 
until the approved unit of work is completed. Placing wiH not be permitted whai 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 do^ 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 
deaned in advance of placing subsequent lifts. Concrete shaN not be allowed to drop freely 
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater 
drops are required, tremie or other approved means shall be employed.

Time Interval between Mixing and Pladng

Concrete mixed in dationaiy rnxers and transported by non-agitating equipment shall be
IM9 ^QffT FMaUTES (CNt. IMOAtS)
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placed in the forms within 30 minutes from the time Ingredients are charged Ho the 
nmng drum. Concrete transported in truck mixers or truck agitators shad be delivered to the 
site of work, discharged in the forms within 45 minutes from the time ingredients are 
discharged into the rrwdng drum. Concrete shall be placed in the forms within 15 minutes 
after discharged from the mixer at the jobsite. ,

3. Hot Weather Requirments

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

a. Control Procedures

Provide water cooler facHtttes and procedures to control or reduce the temperature of 
cement, aggregates and mixing handling equipment to such temperature that, at an 
times during mixing, transporting, handing and placing, the temper^re of the 
concrete sh^l not be greater than 36 X.

b. Cold Joints and Shrinkage

Where cold joints tend to f^m or where surfaces set and dry too rapidly or pla^ 
shrinkage cracks tend to appear, concrete shall be kept mocst by fog sprays, or other 
approved means, applied shortly after place me rrt, and before finishing.

c. Sup^emerttary Precautions

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

Conveying Concrete by Chute, Conveyor or Pump

Concrete may be conveyed by chute, conveyor, or pump If approved in writing. In 
requesting approval, the Contractor shall sut^rt his entire plan of operation from the 
lime of discharge of concrete from the mixer to fir>al placement in the forms, and the steps 
to be taken to prevent the formation of cold joints in case the transporting of cormte by 
chute, conveyor or pump » disrupted. Conveyors and pumps shall be capable of 
expeditiously placing concrete at the rate most advantageous to good workmanship. 
Approval will not be given for chutes or conveyors requiring changes in the concrete 
materials or design mix for effiderfi operation.

a. Chutes and Conveyors

Chutes shall be of steel or steel lined wood, rounded in cross section rlgkJ in 
construction, and protected from overflow. Conveyors shall be designed and 
operated and chute sections shall be set, to assure a uniform flow of concrete from 
mixer to final place of deposK without segregation of ingredients, k>ss 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 shaH be 
thoroughly cleaned before and after each run. Waste material and flusfvng water shall 
be dschatged outdde the forms.

■ MRpF FMCxmes covi.
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b. Pumps ^ail be operated and mamtained so that a continuous stream of concrete 
is delivered into the forms without pockets, segregation or chartges in slump. 
When pumping is completed, concrete remaining in the fMpeiine shail be ejected 
and wasted without contamination of concrete already pla^. After each operation, 
equipment shall be thoroughly deaied and the flushing water sh^ be splashed 
outside the forms.

5. Wtf and Abutments

No load shaD be placed upon finished w^, foundations or abutments untS authorized by the 
Engineer. Minimum time before loading shall be 7 days.

6. Concrete Racing on Wharf

When placing concrete on wharf decks, the Contractor shali:
I

Ensure tiiat rate of placing is sufficient to complete proposed placing, finishing and 
curing operations within the scheduled time; that experienced finishing ttiachine 
operators and concrete finishers are pfovided to finish the deck; that curing 
equipment and finishing tools and equi^nent are at the she of work and in 
sabsfactory condition for use.
Immediate prior to placing, the Contractor shall place scaffolding and wedges and 
make rtecessary adjustments. Care shall be taken to ensure that settiemert and 
deflection due to adM weight of concrete will be minrmal. The Contractor shall 
provide suitable means to reac&ly permit measurement of settlement deflection as it 
occurs.

Should any event occur which, in opinion of the Engineer, would prevent the 
concrete conforming to specified requirements, the Contractor shall discontinue 
placing of concrete until corrective measures are provided satisfactory to the 
Engineer. If satisfactory measures m not provided prior to initio set of concrete in 
erected areas, the Contractor shall cEscontinue placing concrete and install a bulkhead 
at a location determined by the Engineer. Concrete in place beyond bulkheads shafl 
be removed. The Contractor shall limit the size of castir>g to that which can be 
finl^>ed before beginrVng of rnttial set.

COMPACTION

1. Immediately after placing, each layer of concrete shall be completed by Internal cor>crete 
vibrators supplemented by hand^pading, redding, and tampir>g. Tapping or other external 
vibration of forms will not be permitted unless speeif^ty apfxoved by the Engineer. 
Vibrators shall not be used to transport concrete irtside the forms, internal vibrators 
submerged in concrete shali maintain a speed of not less than 7,000 impulses per minute. 
The vibrating equipment shail at ail times be adequate in number of units and power to 
properly consolidate all concrete.

2. Spare units shall be on hand as necessary to insure such adequacy. The duration of 
vibrating equipment shall be limrted to the time necessary to produce satisfactory 
consolidation without cau^ng objection^le 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
ICtftF .^OTT FJOLmee ICML lACRKSt
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Before depositing new concrete on or against concrete that has set, the surfaces of the set 
concrete shall be thoroughly deaned so as to expose the coarse aggregate M be free of tartance. 
coatings, foreign inatter ar«j loose partides. Forms shall be re-tightened. The deaned surfaces shall 
be moistened, but shali be without free water when concrete is placed. ASTU C 881. Provide Type I 
for bonding hardened concrM 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 tempmture is between 
4 to 16 °C; or Class C if placement temperature is above 16°C.

FINISHES OF CONCRETE

Within 12 hours after the forms are removed, surface defeds shall be remedied as specified 
herdn. The Temperature of the concrete, ambient air and mortar during remedial work irududing 
curing ^^1 be above 10 AC. Rne and loose material shall be removed. Honeycomb, aggregate 
pockets, voids over 13mm in diameter, and holes left by the rods or bolts sh^l be cut out to solid 
concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with mort». 
Mortar shall be a SUIT 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 adpining conmte color. Mortar shall be thoroughly compacted in place. Holes passing entirely 
through walls shall be completely filled from the inside face by forcing mortar through the outside 
face. Holes which do not pass entirely through wall shall be padded full. Patchwork shall be 
finished flush and in the same plane as adjacent sur^ces. Exposed patchwork shafl be finished 
to match adjoining surfaces in texture and <^or. Patchwork shdl be danp-oured for 72 hours. 
Dusting of finish surfaces with dry material or adding water to concrete surfaces wiQ not be permitted.

CONCRETE FINISHING DETAILS

1. Concrete Paving

After concrete Is placed and consolidated, stabs d^l be screeded or stAJCk off. No further 
finish is naquned. .

2. Smooth Finish

Required only where specified; screed concrete and float to required level with no coaee 
aggregate visible. After surface moisture has dis^peared and taltance has been removed, 
the surtoce sh^l be finished by float and steel trowel. Smooth finl^ shall consist of 
thoroughly wetting and then brush coating the surfoces with cement to not more than 2 parts 
fine aggregate passing the no. 30 mesh sieve and mixed with water to the consistency cf thick 
pant

3. Broom Finish

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

W«7-»QATF«ainiE$ iCVlWCMKSj
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ITEM 09 DRAINAGE WORKS

SCOPE OF WORK

The works shall consist of excavation, backfilling and construction of lateral drains, construction of 
manholes, reconnection to existing lateral and other related works in accordance with the 
drrrtensions, size, ^evation and grade as shown on the drawing and shall conform with the 
Specifi cation.

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

MATERIAL REQUIREMENTS

BACK FILL

Fill shall be In accordance wrth Item 'Reclamation and Fill*.

GRAVEL BEDDiNG

Gravel Beddirrg/gravel base shall be In accord»>ce with the specifications of Crushed Course 
Aggregates in ‘Reinforced Concrete*.

SAND BEDDING

Sand bedding shall be in accordance with Item 'Reinforced Concrete (Fine Aggregates)*. 

CONCRETE

MIxing/Castirtg and steel reinforcements shall be in accordance with Item 'Reinforced Concrete* 
whHe the dirr>ensions shall be as shewn on the Drawings.

CEMENT MORTAR

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

REINFORCED CONCRETE PIPE

The fabrication of reinforced concrete pipes shall conform to the Specifications of ASTM C 76 while 
the testing requiremertts shall conform to ASTM C 497. The Er>gineer reserves the right to inspect 
and test the pipe delivered for intended purpose. Defects that are discovered afi^ acceptance of 
delivery of the pipe but before installation shall be a cause for rejection.

Standard reinforcement details and concrete strer>gth shall be in accordartce with DPWH 'Standard 
Two Meter Cortcrete Pipe Culverf.

EXECUTION

EARTHWORKS

All earthworks for concrete pipe culvert shall conform to the lines, grades and elevations shown on 
the drawngs or as directed by the Engineer.

tmfif-POKTP*CUr€tKM.'*Kf0<S)
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The lateral drain shall be excavated to the depth, grade and width estaUlshed by the Er>gfneer. The 
bedding surface shall provide a firm foundation of uniform density throughout the entire length. Soft, 
spongy, or otherwise unstable material er>countered that vrill not provide a linn foundation for the 
concrete drainage shaH be removed to the full width of the trertches and replaced by auitatirfe 
matefial to a depth of not less than 30 cm. 100mm thick gravel bedding shall be used as foundation 
or otherwise as specified.

PIPE LAYING

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

Methods of installation and typical bedding for pipe conduits if not included ir^ the plans, shall 
conformed to DPWH *Standard Two Meter Reinforced Concrete Culverf.

LATERAL DRAIN

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

All completed structures shall be thoroughly cleaned of any accumulations of silts, debris orfweign 
matter of any kind, until finely accepted and put into service.

CATCH BASIN INLETS, MANHOLES AND OUTLETS

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

Where reconstruction of exi$tir>g catch basin inlets, manholes, outiets, or similar structures m 
ir>dlcated. the work sh^l be in accordance to the details and elevations as shown on the drawings, 
including re-installation of existing metal frames, grates and lids, or reptadng of concrete covm 
instead of grates that may have been lost or found tacking. All completed structures shall be 
thoroughly cleaned of any accumulations of silts, debris or foreign matter of any kind, until finatiy 
accepted and put into service.

FIELD DENSITY TEST

Field Density tests to determine the percent of compaction of the fill material shall be conducted 
untti a field density of at least 95 percent of the maximum dry density in accordance with AASHTO 
T180, Method D has been achieved. In place density determination shall be made in accordance 
with AASHTO T191.
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ITEM 10 SECURITY FENCE

DESCRIPTION

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

MATERIALS REQUIREMENT

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

CONCRETE HOLLOW BLOCKS (OIB)

CHB shall be of star>dard manufacfore, machine vibrated with fine and even texture and well- 
defined edges and conforming to the requirements of ASTM C 129. Unless otherwise spedfied on 
the Drawlr>gsl It shall have a minimum compressive strength of 4.14 MPa (600 pd). CHB shall be 
norMoad bearing uniform and essentially smooth as normally achieves by standard molding 
methods and shdl be free from any cracks, flaws or other defects.

BEDDING MORTAR

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

PLASTER

Plaster shall comply with the same spedfication as those for bedding mortar and will indude 
the use of synthetic fibrous reinforcement of type and dosage recommended by the manufacturer.

REINFORCING STEEL BARS AND RODS

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

CONCRETE

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

BARBED WIRE AND STEEL/GI PIPE POST

The matehais to be used shaft conform to the spedfications indicated on the drawings and shall 
be approved by the Engineer prior to installation.

CLCLONE WIRE MESH

C yd one Wire Mesh shall conform to the requirements of ASTM A121, Class I.

kfifif -PORT FAOtnCS (CWLWCAQl
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CONSTRUCTION REQUIREMENT

The Contractor shall perform such clearing and gruW5lr>g as may be necessary to construct the 
fence to required grade and alignment. Fence shall generally foWcm the contour of the ground. 
Grading shall be performed where necessary to a neat appearance.

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

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

Anchorage to concrete. Anchorage to abutting columns shall be provided only where Indicated. 
Details sh^l be as Indicated including anchorage to uriderside of beams and slabs

Cutting and fittif>g, induding that required to accommodate the work of others shall be done by 
masonry mechanics- Wherever possible, full units of the proper ^ze shall be used In lieu of cut 
units. Cut edges shall be dean, true and sharp. Openings sh^l be carefully cut, formed or otherwise 
neatly made for recessed Items and for electrical, plunging, or other mechanical installations so that 
wall plates, cover plates, or escutcheons required by the installation will completely conceal the 
openings and will have bottoms in alignment with lower edge of masonry joints. Webs of hoflow 
masonry units sh^l be cut to the minimum required for the installation. Reinfc^ced masonry lintels 
shall be provided as Indicated above openings over 300mm wide, for pipes, ducts and cable trays, 
unless steel sleeves are used.

Spaces around buHt-in items shall be filled with mortar. Openings around flush-mounted electrical 
outlet boxes In wet locations shall be pointed flush with mortar Induding flush joints atove the 
boxes. Anchors, ties, accessories, flashing, pipe deaves and other items required to be bu^t-in shall 
be buifUin as the masonry work progresses. Anchors, ties, and joint reinforcement diall be fully 
embedded In mortar.

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

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

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

Details of reinforcement shall be as indicated in the drawings. Reinforcing shall not be bent or 
straightened in a manner injurious to the steel. Bars with kinks or bends not shown on the drawings 
^all not be used. Placement of reinforcement shall be Inspected and approved prior to placing
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grout. One piece vertical bars extending from floor to floor or roof above shall be pro\^ed. Vertic^ 
bars shall be spliced only where Indicated.

a. Posibonirig Bare

Vertical bats shall be positioned accurately at the centerline of the wall. A minimum dears nee 
between the bars and masonry units of 12mm and between parallel bars of one diameter of the 
reinforcement shall be maintained. Vertical reinfordr^ shall be held In place using metal supports, 
centering dips, spacers, ties or caging devices located near the e^s of each bar and at 
intermediate intervals of not more than 192 diameters of the reinforcement.

b. Splices

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

Wdding shall be done in accordance with Star>dard Code and under supervision of Engineer.

PAINTING AND CLEANING

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

Mortar daubs or splashing, before setting or hardening, shall be completely removed from masonry 
unit surfaces that will be exposed or painted. Before completion of the work, ^1 defects in joints or 
masonry to be exposed or painted shall be raked out as necessary, filled with mortar, and tooled to 
match existing joints. Masonry surfaces shall r>ot be cleaned, other than removing excess surface 
mortar until mortar in joints has hardened. Masonry hardened surfaces shall be left dean, free of 
mortar daubs, dirt, stan and discoloration, induding scum from deanir^g operations si>d with tight 
mortar joints throughout. Metal tods and metal brushes shall not be used for cleaning.
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rTEM 11 STEEL AND METAL WORKS

GENERAL

General Requiremenis contain provisions and requirements essential to these spedfications; and 
ar^ly to this Section, whether or not referred to herdn.

SCOPE OF WORK

The woric includes the fumishir^ of all labor, materials, equipment and other IncWentafe 
necessary for the fabrication and installatkHi of structural steel and mtsceUaneous metal works as 
specffied in relevant tterrrs of these spedfications and as indicated on the drawings.

SUBMITTAL

1. Before pladng orders for materials for the steel and metal works, the Contractor shall 
submit to the Engineer for approval shop drawings for all steelwork. All project shop drawings 
shall show the dimension of all parts, method of construction, bolts, welding sectional areas 
and other detaBs.

2. The detail of connections shewn on the shop drawings shall be such as to rdnirraze 
formation of pockets to hold condensation, water or dirt. A minimum ^p between abutting 
angles and tt\e like shall be provided wherever possible to elimir^ any traps and 
fodirtate maintenance painting.

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

STORAGE OF MATERIALS

Structural maleriaJs, either plain or fobricated, shall be stored above the ground upon platforms, 
skids, or other supports. Materials shall be kept free from dirt, grease, and other foreign matter and 
shaH be protected from corrosion.

MATERIAL REQUIREMENTS

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

2. Structural steel works consisting of channels, gusset plates and other structural ste^ shape 
shall be as Indicated on the drawings and shall be structural carbon steel conforming to 
ASTMA36. Shapes shall be as given in AISC. Manual of Ste^ Construction.

3. High strength structural bolts, shall conform to ASTM A 325, Types 1 or 2. Nuts shall 
cxjnform lo ASTM A 560. Grade A. heavy hex style, except nuts 38 mm (1-1/2 inch) may 
be provided in hex style. Washers shafl conform to ANSI B 18.22.1, Type B.

4. Electrodes for arc wekflng shall be E70 series conforming to American Welding Society 
Specrfications A5.1.

5. Tests are req ul red under the ASTM Standards for steel to be used In the Works and shafl be 
carried out In the presence of the Engineer and at least four (4) days notice must be given to 
him of the dates proposed for such tests. Four (4) calendar days notice on which 
fobricated ^eetwork will be ready for sispecfion In foe Contractor's yard.
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6. Standard bolt shall conform to A STM A 307 Carton Steel Externally Threaded Standard 
Fasteners.

EXECUTION

QUALIFICATION

Qualification of steel fabricators, erectors and welders shall corr^ with the requirements. 

FABRICATION REQUIREMENTS

1. W^flmianship

Fabrication shall be performed within the permissible tolerance by the approved hibricator. 
All workmanship sh^l be of the best quality with respect to internationally recognized 
standards of practice.

2. Cutting

LowH^arbon structural steel may be cut by machine-guided torch Instead of by shears or saw. 
Harmful rwtches, burrs, irregularities, etc., shall not be developed at the cut surface.

3. Contact Faces

Contact surfaces between bases or other elements bearing directfy upon bearing plates
shall be ground or milled as necessary for full effective bearing. Edges for welding shall 
likewise be property prepared.

4. Bolt Holes

Bolt holes shall be according to engineering practice and as specified In these spedfic^ions. 
Gas burning of holes will not be permitted.

5. High Strength Bolt Assembly Prepaa^

Surfaces of high strengdi bolted parts in contact wite bolt heads and nuts shall not have a 
slope of more than 1:20 with respite a pl^e normal to the bdtans.

Where the surface of a high strength bolted part has a 9k>p& of more than 1:20. a beveled 
washer shall be used to compensate for lack of parallelism.

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

When assembled, all joint surfaces including those adjacent to washers shall be free of 
scale except tight mill scale, and shall be free from dirt loose scale, burrs, and otiier defects 
that would preverrt solid se^ng of parts.

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

6. WMing

M weldirtg shall be done only by welders certified as to Oieir ability to perform in accordance 
with acc^ted testing requirement

IMV FAdUnSS {CML1W9AKS)
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Welding of parts shall be In accord^Ke with stnidural standards and the Standard Code for 
Arc and Gas Welding in BuiWIng Construction ctf AWS, and shall only be done where shown, 
specified, or permitted by the Engineer.

Damage to galvanized areas by welding shall be thoroughly cleaned with wire brushirtg 
and all traces of welding flux and loose or cracked zinc coating shall be removed prior to 
painting. The cleaned area shall be painted with two coats of zinc cmde-anc dust i»int The 
paint shall be property compounded with a suitable vehicle in the ratio of one part zinc oxide 
to four parts zinc dust by weight. As an attemative to the above, the Contractor may subrrat 
for the use of a g^vanizing rod or galvanizing solder to repair damaged areas.

The welding machine shall be a stable welder, and have suitable functions for the 
dimension of materials to be welded. The auxiliafy tools used for welding shall perfonn 
sufficiently and adequately.

The welding machine used for field welding shall be of readily adjustable for do^c current 

7. Shop Asserrfoly

Structural units furnished shdt be assembled fo the shop. An inspection shall be made to 
determine that the fabrication and the matching of the component parts are correct

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

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

The toterances shall not exceed those allowed by codes and each unit assenfoled shall be 
dosely checked to insure that ail necessary clearances have be^ provided and that binding 
does not occur In any moving part

In order to maintain accurate finished dimensions and shape, appropriate reverse strain or 
restraint shdl be provided as required. Assembly and disassembly work shall be performed in 
the presence of the Engineer, unless waived in writing by the Engineer any errors or detects 
(tsdosed sh^l be Immediatety remedied by the Contractor.

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

FABRICATION TOLERANCES

1. DImenslonaJ Tolerances for Structural Work

Dimensions shall be measured by means of an approved calibrated sted tape at the time 
of Inspection. Unevenness of plate work shdl not exceed the limitation of the standard mill 
practice as specified in the American Institute of Steel Construction, "Manud of Steel 
Construction".

2. Camber

Reverse camber In any structural steel members In excess of 1/1,000 of the span length 
shall cause rejection. The minimum dead load camber for any structural steel member 
shall be as allowed by Code, or otherwise speafled.
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