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Gicssaty of Terrms, Abbreviation, and
Acronyms

Glossary of Terms, Abbreviations, and Acronyms
ABC ~ Approved Budgel for the Contract.
ARCC - Allowable Range of Contract Cost.
BAC - Bids and Awards Commitiee.

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

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

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

BIR — Bureau of intemaf Revenue.
BSP - Bangko Sentral ng Pilipinas.
CDA - Cooperative Development Authority.

Consulting Services — Refer to services for Infrastructure Projects and other types of projects
or activitios of the GOP requining adequate extemnal technical and professional expertise that are
beyond the capability and/or capacity of the GOP to undertake such as, but not limited to: {i)
advisory and review services; (i) pre-investment or feasibility studies; (ili) design; (iv)
construction supervision; (v) management and related services; and {vi) other technical services
or special studies. (2016 revised IRR, Section 5[1})

Contract - Refers to the agreement entered into between the Procuring Entity and the Supplier
of Manufacturer or Distributor or Service Provider for procurement of Goods and Services;
Contracior for Procurement of Infrastructure Projects; or Consuitant or Consulting Fimm for
Procurement of Consulting Services; as the case may be, as recorded in the Contract Form
signed by the parties, including aill attachments and appendices thereto and all documents
incorporated by reference therein.

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

CP¥ = Consumer Prica Index.

DOLE - Degpartmant of Labor and Employment

DTl - Department of Trade and Industry.

Foreign-funded Procurement or Foreign-Assisted Project — Refers to procurement whose
funding source is from a foreign govemment, foreign or international financing institution as

Comruction of RC Pticrn wilh RoRo Ramp and RC Pt
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Gloasary of Terms, Abbreviation, and
Acroryms
spectfied in the Treaty or International or Executive Agreement. (2016 revised IRR, Section
5[b))-

GF1 - Government Financial Institution.
GOCC - Government-owned andfor —controlled carporation.

Goodds — Refer to alt items, supplies, materials and general support services, except Consulting
Services and Infrastructure Projects, which may be needed in the transaction of public
businesses or in the pursuit of any govemment undertaking, project or activity, whether in the
nature of equipment, fumiture, stationery, materials for construction, or personal property of any
kind, including non-personal or contractual services such as the repair and maintenance of
equipment and fumiture, as well as trecking, hauling, jandonal, securty, and related or
analogous services, as well as procurement of materials and supplies provided by the Procuring
Entity for such services. The term “related” or “analogous services" shalf include, but is not
limited to, lease or purchase of office space, media advertisements, health maintienance
services, and other services essential to the operation of the Procuring Entity. (2016 revised
IRR, Section 5{r])

GOP - Government of the Philippines.

Infrastructure Projects — Include the construction, improvement, rehabilitation, demolition,
repair, restoration or maintenance of roads and bridges, railways, airporis, seaports,
communication facilities, civil works components of information technology projects, irgation,
flood control and drainage, water supply, sanitation, sewerage and solid waste management
systems, shore protection, energy/power and etectsification facilities, national buildings, school
buildings, hospital builkdings, and other related construction projects of the govemment. Also
referred to as envif works or works. (2016 revised IRR, Section 5[u))

LGUs - Local Government Units.

NFCC = Net Financial Contracting Capacity.

NGA - National Government Agency.

PCAB — Philippine Contractors Accreditation Board.

PhilGEPS - Philippine Government Electronic Procurement System.

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

PSA = Philippine Statistics Authoxity.

SEC - Securnties and Exchange Commission.

SLCC - Single Largest Completed Contract.

UN - Unitad Nations.

Comtrucion of RC Pmtform with RoRo Ramp and RC Pier
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INVITATION TO BID

FOR THE

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

The Philippine Poris Authority, throusgh the Corporate Budget of the Authority for CY 2021,
intends to apply the sum of P108,004,897.34 being the Approved Budget for the Contract (ABC)
to payments under the contract for the CONSTRUCTION OF RC PLATFORM WITH RORO
RAMP AND RC PIER, PORT OF SAN ANDRES, CATANDUANES {LFP BCL NO. 013-2021).
Bids received in excess of the ABC shall be avtomatically rejected at bid opening.

The Philippine Ports Authority now invites bids for the above Procurement Project. Completion
of the Works is required in Four Hundred Fifty {450} calendar days from the receipt by the
successful bidder of the Notice to Proceed. Bidders should have completed a contract similar to
" the Project. The description of an eligibie bidder is contaired in the Bidding Documents,
particularty, in Section )l {Instructions to Bidders).

Bidding wid be conducted through open competitive bidding procedures using a non-
discretionary “passifail” criterion as specified in the 2016 Revised Implementing Rules and
Regutations (IRR) of Repubiic Act (RA) D184.

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

A complete set of Bidding Documents may be acquired by interested Bidders on 03 June 2021

_from the given address and website(s) below and upon payment of the applicable fee for the
Bidding Documents, pursuant to the latest Guidelines tssued by the GPPB, in the amount of
FIFTY THOUSAND PESOS {P50,000.00). The Procuring Entity shall allow the bidder to present
its proof of payment for the fees ip person.

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

Bids must be duly received by the BAC Secretariat thwrough manual submission at the office
address indicated below on of before 25 June 2021 at 1:00 p.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 Borrfeco Dreee. South Hemoor Port Auess. Mess 1U1B Philippines.
PO Boa 436 Manila. Phileccines
Tel N (#6532 52/-830b ta 83 Fax No. (~632] 527.3855
websle. waw.ppa.com ph



Bid opening shall be on 25 June 2021 at 2:00 p.m. at the 7th Floor, PPA Building, A. Bonifacie
Drive, South Harbor, Port Area, Marnila. Bids will be opened m the presence of the bidders’
representatives whe choose to attend the activity.

The Philippine Ports Authority reserves the right to reject any and all bids, declare a faiture of
bidding, or not award the contract at any time prior to contract award in accordance with
Sections 35.6 and 41 of the 2018 revised Implementing Rutes and Regulations of RA No. 9184,
without thereby incurring any liability to the affected bidder or bidders.

» Required PCAB Registration: MEDIUM A — Post, Harbor and Offshore
Engineering

For further information, please refer to:

BAC Secretariat, Philippine Ports Authority
>th Floor, PPA Bldg., A. Bonifacio Drive,
South Marbor, Port Area, Manita
Telephone Nos. 527-47-35

527-83-56 fo 83 Joc. 539
PPA Website: www.ppa.com.ph
PhilGEPS Website: www.philgeps.gov.ph

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


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

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

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

Funding Information

2.1.  The Philippine Ports Authority through the source of funding as
indicated below for CY2021 in the amount of # 108,004,897.34. ~

2.2. The source of funding is:

Corporate Operating Budget.
Bidding Requirements

The Bidding for the Project shall be govemed by all the provisions of RA No.
9184 and its 2016 revised IRR, including its Generic Procurement Manual and
associated policies, rules and regulations as the primary source thereof, while
the herein 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 BAC through the issuance of a supplemental or bid bulletin.

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

Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices

The Procuring Entity, as well as the Bidders and Contractors, shall observe
the highest standard of ethics during the procurement and execution of the
contract. They or through an agent shall not engage in corrupt, fraudulent,
coliusive, coercive, and obstructive practices defined under Annex *i* of the
20186 revised IRR of RA No. 9184 or other integrity viclations in competing for
the Project.

Conafruciion Flatiomm with RoRo Ramp and RC P
Port of San Andren, Catanditanwes



Eligible Bidders

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

9.2 The Bidder must have an experience of having completed a
Single Largest Completed Contract (SLCC) that is similar to
this Project, equivalent to at least fifty percent (50%) of the
ABC adjusted, if necessary, by the Bidder to cumenmt prices
using the PSA's CPI, except under conditions provided for in
Section 23.4.2 4 of the 2016 revised IRR of RA No. 9184.

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

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

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

Origin of Associated Goods

There is no restriction on the crigin of Goods other than those prohibited by a
decision of the UN Security Council taken under Chapter VIl of the Charter of
the UN.

Subcontracts

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

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

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

Pre-Bid Conference

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

Canednuckon of R Phatiorm with Role Rarrp and RC Pl
FPext ol San Andras, Catanduancs



ITB-3

9. Clarification and Amendment of Bidding Documents

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

10. Documents Comprising the Bid: Eligibility and Technical
Components

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 eligibiity requirements or statements, the bids, and all other
documents for submission to the BAC are in foreign language other
than English, it must be accompanied by a translation in English, which
shall be authenticated by the appropriate Philippine foreign service
establishment, post, or the equivalent office having jurisdiction over the
foreign bidder’s affairs in the Philippines. For Contracting Parties to the
Apostille Convention, only the translated documents shall be
authenticated through an apostilie pursuant to GPPB Resolution No.
13-2019 dated 23 May 2019. The English translation shall govemn, 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 expenence data shall be
provided. These key personnel must meet the required minimum years
of experience sef 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,
cerlification of availability of equipment from the equipment
lessorfvendor for the duration of the project, as the case may be, must
meet the minimum requirements for the contract set in the BDS.

11. Documents Comprising the Bid: Financial Component

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

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

Corsinchion of FC. Pratiorm wilh R0 Fawmp and RG P
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12.

13.

14.

15.

16.

ImTB-4

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

Alternative Bids

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

Bid Prices

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

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. However, 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 mede in:
Philippine Pesos.

Bi¢ Security

15.1. The Bidder shall submit 2 Bid Securing Declaration or any form of Bid
Security in the amount indicatad in the BDS, which shall be not less
than the percentage of the ABC in accordance with the schedule in the
BDS.

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

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 andfor electronic
copies of the Bid. However, failure of the Bidders to comply with the said
request shall not be a ground for disqualification.

Canginaction of RC PIiionn wilh ROR0 Ramp anvd (G Fr
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18.

19.

TB-5

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

Deadline for Submission of Bids

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

Opening and Preliminary Examination of Bids

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

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

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

Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity's BAC shall immediately conduct a detailed
evaluation of all Bids rated “passed” using non-discretionary pass/fail
critefia. The BAC shall consider the conditions in the evaluation of Bids
under Section 32.2 of 2016 revised IRR of RA No. 9$184.

19.2. i the Project allows partial bids, all Bids and combinations of Bids as
indicated in the BDS shall be received by the same deadline and
opened and evaluated stmultaneocusly so as to determine the Bid or
combination of Bids offering the lowest ¢alculated cost to the Procuring
Entity. Bid Securty as required by ITB Clause 16 shall be submitted for
each contract (lot) separately.

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

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 retums filed and

Tonatruction of RC Piatform wilh RoRa Ramp and RC Plar
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21.

ImB-6
paid through the BIR Electronic Filing and Payment System (eF PS), and other
appropriate licenses and permits required by law and stated in the BDS.
Signing of the Contract

The documents required in Section 37.2 of the 2016 revised IRR of RA No.
9184 shall form part of the Contract. Additional Contract documents are
indicated in the BDS.

mamm-nmmam RC Pler
FProst of San Andnes, Catandusres
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BID DATA SHEET



BD1

Bid Dwim Shewsk

Bid Data Sheet
ITB Clause
52 For this purpose, contracts similar to the Project refer {0 contracts which
have the same Major Catagones of Works which shalf be:
Description/Clarification Unit of Quantity
Measure (at least)
1. Plle Driving Works Lm. 3,340 ’
2. Reinforced Concrete Works cuJn. 844 .
71 Portion of Works alfowed fo be | Maximum Parcentage allowed to be
subcontracted: subconiracted:
Subcontracting is not allowed Subcontracting is not allowed
103 For Joint Venture:
Special PCAB License
104 The hkey personnel must meet the required minimum years of expsnence
seof balow:
General Relavant
Key Personnel Experience Expenenoe
{(Minimum)
a. Project Manager Five (3) yoars
b. Project Engineer Throe (3) years
¢. Materfals Engineer One (1) year
d. Construction Safety and One (1) year
Heaith Qfficer
e, Foreman Five {5} yoars
10.5 The minimurn major equipment requirements are the following:

Please refer to Section 8, Annex 3 Minimum Major Equipment

Requirements

Conatrucion of
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Bid Datn Sheeat
12 Value Engineening Clause:
Not Allowed
15.1 The bid security shail be in the form of a Bid Securing Declaration or any of
the following forms and amounts:

a. The amount of not less than ® 2,180,097.95, if bid security is in cash, | ~
cashiers/imanager's check, bank draft’‘guarantee or imevacable letter of
credit;

b. The amount of not less than #* $,400,244.87, if bid security is in Surety | ~~
Bond.

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

18.2 Partial bids:
Not Allowed
20 Cther appropriate licenses and pemits required:
Nona
21 Qther contract documents are as follows:

Construction Schedufe and S-Curve, Manpower Schedule, Construction
Methods, Equipment Utilization Schedule, Construction Safety and Health
Program approved by the Department of Labor and Employment and
PERT/ACPM or other acceplabis foofs of project scheduting.

Consincion of RC Pltiorm with RaRo Ramp and RC P
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GENERAL CONDITIONS
OF CONTRACT



GCC -1

Scope of Contract

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

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

Sectional Completion of Works

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

Possession of Site

4.1, The Procuring Entity shall give possession of all or parts of the Site to
the Contractor based on the schedule of delivery indicated in the SCC,
which comesponds to the execution of the Works. [f the Contracior
suffers defay or incurs cost from failure on the part of the Procuring
Entity to give possession in accordance with the teamms of this clause,
the Procuring Entity's Representative shall give the Contractor a
Contract Time Extension and certify such sum as fair to cover the cost
incurred, which sum shall be paid by Procuring Entity.

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

The Contractor’s Obligations

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

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

Construction of RC Patiorm with RoRa Ramp and FIC Pt
Port of San Andres, Catancusnas
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Performance Security

9.1.  Within ten {10} calendar days from receipt of the Notice of Award from
the Procuring Entity but in no case later than the signing of the contract
by both parties, the successful Bidder shall fumish 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 Enfity to institute action
pursuant to RA No. 3688 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.

Site Investigation Repor{s

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

Warranty

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

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

Liability of the Contractor

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

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

Termination for Other Causes

Contract termination shall be initiated in case it is determined prima facie by

the Procuring Entity that the Contractor has engaged, before, or during the

implementation of the contract, in uniawful deeds and behaviors relative to

contract acquisition and implementation, such as, but not limited to corrupt,

gaudulent. collusive, coercive, arkl obstructive practices as stated in ITB
lause 4.

Tamirucion of R P With RORO Famg and FG P
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Dayworks

Subject to the guidelines on Variation Qrder in Annex "E” of the 2016 revised
IRR of RA No. 9184, and if applicable as indicated in the SCC, the Dayworks
rates in the Contractor's Bid shalt be used for small additional amounts of
work only when the Procuring Entity's Representative hag given written
instructions in advance for additional work to be paid for in that way.

Program of Work

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

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

Instructions, Inspections and Audits

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

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 {o the
Contractor in an amount not exceeding fifteen percent (15%) of the total
contract price, to be made in lump sum, or at the most two installments
according to a schedule specified in the SCC, subject to tha requirements in
Annex ‘E" of the 2016 revised IRR of RA No. 9184.

Progress Payments

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

Corestrisction of RC Patfonn with RoRo Ramp e RC Pree
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15. Operating and Maintenance Manuals

15.1. K required, the Contractor will provide “as built" Drawings and/or
operating and maintenance manuals as specified in the SCC.

15.2. if the Contractor does not provide the Drawings andfor manuals
by the dates stated above, or they do not receive the Procuring
Entity’'s Representative’s approval, the Procuring Entity's
Representative may withhoid the amount stated in the SCC
from payments due fo the Contractor.

Conglinufion o RC Pigtior with Rolty Rermp snd RC Pler
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Special Conditions of Contract

GCC Clause

2 Sactional Completion:

None

41 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: Fifleen (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 Specifications), such as, but not
imited to, steeliconcrete bridges, flyovers, aircraft movement
areas, ports, dams, tunnels, filtration and treatment plants,
sewerage systems, power plants, transmission and
communication towers, railway system, and other similar
permanent structures

10 No dayworks are applicable to the contract.

1.1 The Contractor shall submit the Program of Work to the Procuring
Entity's Reprasentative within days of delivery of the Notice
of Award.

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

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

14 No further instructions.

15.1 The date by which oparatmg and maintsnance manuals are
required is

The date by which "as built” drawings are required is

156.2 The amount to be withheld for failing to produce “as built”
drawings and/or operating and maintenance manuais by the date
required is .

Conatrucion of
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Technical Specifications (Buliding Works)
{Demolition and Removal Works)

ITEM 01 H DEMOLITION AND REMOVAL WORKS

DESCRIPTION

The work includes the fumishing of all iabor, materials and equipment required to carry out the
demolition and removal of oid structyres, port accessories and obstrucions including demctition of
mescelianeous concrete curbs etc., as required for the execution of the Contract.

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

The Contractor shalf keep all pavements and landing areas to and from the site of the disposal area
clean and free of mud, dirt and debris during and after the execution of dispasal. Disposal of debris
and materials shall be as directed by the Engineer.

GENERAL PROVISIONS

1. The Contractor shall be deemed to have satisfied himsalf of the site conditions, and {0 have
included in his unit prices provision for ali risks that may arise during or in conneclion with
the work.

2. The demolition shall be carried out by approved methods and equipment such as concrete
breakers, gas-cutters, hydraulic jacks, compressed air disintegrators, etc., however, no
biasting shall be used unless approved in wrhting by the Engineer and after abtaining the
wiitten permission of the concemed authorities.

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

4, Contractor shall demolish all the structural members sbove the ievel on which the
subsequent and pesmanent works under this Contract will begin. To this end, the tempovary
construction works such as excavation shall be conducted by the Contractor.

5. Materials coming from the demolition works, except general earth, shall remain the propesty
of the Procuring Entity, the designated part of which shall be stored by the Contractor at
Places specified by the Engineer/ Accepting authority. Receiving copy of Tum-Over Repoit
shall be provided.

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

INTERFERENCE WITH PORT OPERATIONS

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

The Contractor shall make armangements with the operations people on the schedule of demvlition
and related works to keep povt aperation activities undisturbed at all times.

Prior to commencement of the demolition works, the Contractor shall informiannounce o port users
the schedule of disconnection of utilities.

Toriruction of Plxthoe with RORO Ramp sng .G, Pler
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(Demolibon and Remowval Virks)

STORAGE AND DUMPING

Prior o the commencement of the demolition waork, the Engineer shalt submit to the Contractor a list
in which all the materials to be salvaged and overhauled, as property of PPA, and the description of
the location of their storage. Materials embedded in concrete units shall not be salvaged.

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

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

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

EXECUTION

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

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

3 With these lines as guides, concrete shalt be broken and reinforting bars cut, such that
panels or porions of the structure can be lifted out for disposal efsewhere outside of the
operational work area.

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

5. Demolish pavements, curbs, fences, utilities, services, navigation aids and the likes as
determined in the field for each project and as shown on the drawings or as directed by the
Engineer.

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

SAFETY

During the course of survey and cleaning, any obstacles which are recognized and seemed to be
explosive or hazardous to workers shalf be removed from the site by the proper Authority.

At the end of each day’s work, the Contractor shall keep the workplace in safe condition and dean
so that no part is in danger of falling or creating hazard to personnel or equipment.

mammmmiﬁﬁ.m
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ITEM 02 : PILING WORKS (SPP}
SCOPE OF WORK

This section covers the minimum requirements for the fabrication, hauling, spotting, driving and
finishing of all foundation piles to be used as containment for the proposed pier.

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

METHOD STATEMENT

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

1. Program of Works detailing sequencs and timing of individual portions of works,

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

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

MATERIAL REQUIREMENTS

STEEL PIPE PILES

Steeld tubular piles required under this heading may either be fluted or plain, tapered or cylindrical,
seamless or welded type or as indicated in the drawing conformiing to the requirements of ASTM A
252, equal or better. Minimumn shell thicknass shall be as indicated in the drawings.

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

Type of Test Requirements

Chemical Composition - ASTM AZ252, ASTM A751
Mechanical/ Tensile Test - ASTM A252 ASTM A370
Physical /Test - ASTM A252

REINFORCING BAND AND BACKING CYLINDER PLATE

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

CONCRETE AND REINFORCEMENT WORKS

Concrete and reinforcement warks for filler of steel pipe piles, concrete jacket and pite cap shall be
in accordance with the Section “Reinforced Concrete” where the compressive stnength of concrete
at 28 days and yield strength of reinforcement shall be 24MPa (3,500 psi) and 276MPa (40 G00psi)

respectively.

Conalrursion of Pledlom with RORO Reme and R.C. Piar
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PROTECTIVE COATING
Coafing System
The corrosion protactive coating shall be polyurethane-basa,

The protective coating supplier is required to cerfify that the materials delivered to the fabiication
site will be proven to meet or exceed the following properties:

TEST

TECHNICAL PROPERTIES UNIT MINIMUM STANDARD
A Physical Characteristics:

Thickness microns 1500 ASTM D1186
8. Mechanical Properties:

Tensile Strength N/mm? 18 DIN 53504

Elongation % 19 ASTM D2370

impact Jimm 8 ASTM 2794-69/14

Bord Strength kgfem? 234 DiN 53232

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

DECK ELEV.

-
]

L of apllicatior

,,ﬂ ELEV.

PILE TIP

DESIGN DEPTH ELEV.

Conairuclion of Pasiom wilh RORD Ranp a0 R G Prer
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Figure 1: lllustration showing the application of Protective Coating System
Surface Preparalion

The surface areas of the sections of piles that are intended to be coated are cleaned in accordance
with standard ISO 8501-1 "Pictorial Standard of Cleanliness”. These standards for surface cleaning
outline the visual characteristics of the substrate as viewed by the naked eye. Once the substrate is
cleaned, it is compared to reference pictures contained within the standards. The Sa 2% is to be
used for this undertaking, which is defined in SO 8501-1 as having the following characteristics:

“Very thorough blast cleaning: Near white metal, 85% clean. The surface shall be free from visibie
oil, dirt and grease, from poorly adhering mill scale, rust, paint coatings and foreign matter. The
metat has a greyish cokwr. Any traces of contamination shall be visible only as slight stains in the
form of spots or stripes.”

Spraying Method

Airless spraying techniques involve paint being “forced out of an orifice at high pressure, 5 to 35
MPa". The paint appears to form a coating "sheet™ to ensure a uniform and continuous coating
layer. This uniformity is important as even the smallest discrepancy in the coating can lead to
accelerated comresion. Once any small-sized area of the substrate becomes exposed it will begin to
cofrode. This cofmosion continues under the protective layer in the adjoining coated areas in al
directions, even if the coating has not been damaged.

Good surface preparation is essential and it profoundly effects the performance of the protective
coating. Poor surface preparation invariably develops a poor adhesive bond between the coating
and the substrate and causes premature coating failure. Hence, the surface preparation and airess
spraying shafl be done in an "Enclosed Area” wherein humidity and corrosion may be controlied
prior to delivery of the Steel Pipe Piles at the project site.

On-site repairs

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

WELDING REQUIREMENTS
The welding material used for the production of steel piles by circumferential welding of steel pile or

in the attachment of accessories shall have a tensile strength not less than the following test
standards.

JSZ3211 - Covered Electrodes for Mild Steel
JSZ3213 - Covered Electrodes for High Tensile Strength Steel
JSZ23312 - MAG Weiding Solid Wires for Mild
JISZ3313 - Flux Cored Wives for Gas Shielded and sefft-shielded
Metal Arc Welding of Mild Steel, High Strength Steel and
Low Temperature Service Steel
JISZ3352 - Submerged Arc Welding Fluxes for Carbon Steel and Low Alloy Stee)

Comsiruciion of Piadiahin wih RORO Ramg and R C. Pasr
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EXECUTION

MARKING

The pile shall be marked on with durabie paint indicating:
1. Serial Number, marked close to both ands

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

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

4 Meters mark in two faces, throughout the fength
DOCUMENTS TO BE SUBMITTED

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

Design plan

Manufacturing process

> @ N

Shipment method and stacking plan

5. Steel pipe inspection certificate

6. Size inspection record

7. Radiographic Test record

STEEL PIPE PILES

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

PILE SPLICING

General Provision

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

2. The splice shall be embedded at least 4m from the design depth elevation.
3. Splice welding shall conform to the welding requirements of this section.

4. The welder shall be accredited by TESDA.

Conminriion of Plelionn wilh AORGD Ramp i R.C, Pler
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Technical Specilications
(Piling Wk - SPP)

REINFORCED CONCRETE

The requirements regarding testing of concrete and reinforcement used in the concrete filler and
cage bars of steet pipe piles shall be in accordance with Section "Reinforced Concrete™.

STORAGE AND HANDLING

1. Pilesmaybestoredinopenairbutonwoodenslaeperstobep!aoedinamannersoasnot
to cause excessive bending.

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

3. All piles shalf be carefully lifted at the location of the lifing points as indicated in the
Drawings. Other practical and convenient methods may be used subject to the approval of
the Engineer.

DRIVING OF PILES

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

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

Piles driven shall be held fimly in position in axial alignment with the hammer by means of leads of
adequate length. Approved cushions shall be provided to the pile butts.
BEARING POWER OF PILES

Eachpﬂeshalfbedriventaattainnotlessmanmeraquired minimum bearing power shown in the
pile schedule, as determined by the Hiley's Formula as follows:

1 2WH
For Diesel Pile Hammer : R = X ——
6 S+254

where :

allowable bearing capacity of pile (tf)
weight of ram (if}

fall of ram (cmy)

w T § ®
]

= set {(cm)

in case of the use of hydraulic pile hammer, the computed minimum bearing power shall be
submitted to the Project Development Department (POD} and shall be evaluated and approved by
the Designing Engineer.

DRIVING RECORDS

Lomiuation of Platiorm with RORC Ramp 3nd R C. Pler
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The Contractor shall keep complete and accurate piling records. Twa (2) signed copies of these
records shall be submitted to the Engineer not more than 48 hours from the date of works detailed
therein. The piie records shall always be submitted with sufficient time for the Engineer's approval.
The records shall contain the following information:

1. Pile reference number

2. Pile type and Steel Grade

3. Pile Length

Commencing surface level and final toe level

Pepth driven, time, date when piles were diiven

L S

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

7. Comments regarding unusual/unexpected driving conditions

INTERRUPTED DRIVING

When driving is stopped before final penetration is reached and/or refusal is attained, the record of
pile penetration shall be taken only after & minimum of 30 cm. {12 in.) tolat penetration has been
obtained on nesumption of driving.

ALIGNMENT TOLERANCE

Piles driven shall be within the allowable tolerance in alignment of 10 cm. (4 in.} in any direction.
DAMAGED AND MISDRIVEN PILES

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

2. Any pile damaged by improper driving or driven out of its proper location, or driven out of
alevation fixed on the plans, shall be comected comespondingly at the Contractor's expense
by any of the following methods:

a. Withdrawal of the pile and replacement by a new pile.
b. Driving a second pite adjacent to the defective one.
c. Splicing an additional iength.

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

Conswucion of Pletiormn with RORO Ramp and R.C. Pier
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TEM 03 : REINFORCED CONCRETE

SCOPE OF WORK

All works faliing under this Section shall include reinforced concrete for all kinds and parts of any

mminforced concrete structure.

GENERAL PROVISIONS

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

and approved.

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

reference thereto:

a. American Concrete Institute (ACI) Standards:

ACl 117

ACI121R
ACl 201 2R
ACI2111

AC| 214R

ACI 301
ACI 304 2R
ACI 304R
ACI 305R
AC1306.1
ACI 308R
ACI 309R
ACI311.4R

AC|I318M

Standard Specifications for Tolerances for Concrete Construction
and Materiais

Quality Management System for Concrete Construction
Guide to Durable Concrete

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

Recommended Practice for Evaluation of Strength Test Resuilts of
Concrete

Specifications for Structural Concrete

Placing Concrete by Rumping Methods

Guide for Measunng, Mixing, Transporting, and Pfacing Concrete
Hot Weather Concreting

Standard Specification for Cold Weather Concreting

Gulicke to Curing Concrete

Guide for Consolidation of Concrete

Guide for Concrete inspection

Metric Building Code Requireaments for Structural Concrete and
Commentary

Corrsructon of Patforrn with RORO Ramp and R.C. Pler
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ACl 347

ACI SP-15

ACI SP-2

Guide to Formwork for Concrete

Field Reference Manual: Standard Specifications for Structural
Concrete with Selected AC] and ASTM References

ACI Manual of Concreta Inspection

American Society for Testing and Materials (ASTM) Publications:

ASTM C 150
ASTMC 114
ASTMC 185
ASTMC 115

ASTM C 204

ASTM C 151
ASTM C 109

ASTM C 266

ASTM C 191

ASTM C 33
ASTMC 136

ASTMC 117

ASTMC 29

ASTM C 128

ASTM C 87

ASTMC 83

Standard Specification for Portiand Cement
Standard Method for Chemical Analysis of Hydraulic Cement
Standard Method for Air Content of Hydraulic Cement

StandardT&etMethodforﬁneneesofPorﬂandCementbyme
Turbidimeter

Standard Test Method for Fineness of Hydraulic Cement by Air-
Permeability Apparatus
Standard Test Method for Autociave Expansion of Poritand Cement

Standand Test Method for Compressive Strength of Hydraulic Cement
Mortars

Standand Test Method for Time of Setting of Hydraulic-Cement Paste
Gilmore Needles

Standard Test Method of Time Setting of Hydraulic Cement by Vicat
Needle

Standard Specification for Concrete Aggregates

Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates

Standard Test Method for Materials Finer than 75 micron (No. 200)
Sieva in Mineral Aggregates by Washing

Standard Test Method for Bulk Density (Unit Weight') and Voids in
Aggregate

Standard Test Method for Density, Relative Density (Specific Grawity),
and Absorption of Fine Aggregates

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

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

Coniruciion of Pladionn with RORC Remp wd RC. Prar
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ASTMC 142 Standard Test Method for Clay Lumps and Friable Particles in
Aggregates

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

ASTM C 127 Test Method for Specific Gravity and Absorption of Coarse Aggregate

ASTM C 535 Standard Test Method for Resistance to Degradation of Large-Size
Aggregata by Abrasion and Impact in the Los Angeles Machine

ASTMC 88 Standard Test Methed for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

ASTMC 131 Test Method for Resistance to Degradation of Small-size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 94 Standard Specification for Ready-Mxed Concrete
ASTM D 512 Chloride lon in Water
ASTM D 5t6 Sulfate lon in Water

ASTM A 615 Standard Spedification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcemernt

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

ASTM A 510 Standard Specification for General Requirements for Wire Rods and
Coarse Round Wire, Carbon Steel

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

ASTMC31 Standard Practice for Making and Curing Concrete Test Specimens
in the Field

ASTMC33 Standard Test Method for Compressive Sirength of Cylindrical
Concrete Specimens

ASTM C 172 Standard Practice for Sampling Freshly Mixed Concrete

ASTMC 192 Standard Practice for Making and Curing Concrete Test Specimens in
the Laboratory

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

ASTMC78 Siandard Test Method for Flexural Strength of Concrete (Using Simple
Beam with Third-Point Loading)

ASTMC 42 Siandard Test Method for OMaining and Testing Drilled Cores and
Sawed Beams of Concrete

COnACEon of PLYUO wilh TRORGE M el G Frer
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ASTMC 174 Standard Test Method for Measuring Thickness of Concrete Elements
Using Drilled Concrete Cores

ASTMC 143 Standard Test Method for Slump of Hydraufic-Cement Concrete

ASTM C 494 Standard Specification for Chemical Admixtures for Concrete

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

ASTMC 171 Standard Specification for Sheet Materials for Curing Concrete

ASTMC 309 Standard Specification for Liquid Membrane-Foming Compounds for
Curing Concrete

ASTM 5329 Standard Test Methods for Sealants and Fillers, Hot Applied, For Joints
and Cracks in Asphattic and Portiand Cement Concrete Pavements

ASTM D 5167 Standard Practica for Melting of Hot Applied Joint and Crack Sealant
and Filter for Evaluation

ASTMA 706 Standard Specification for Low-Alloy Steel Deformed and Plain
Bars for Concrete Reinforcement

ASTM A 968 Standard Test Method for Magnetic Particle Examination of Steel
Forgings using Altemating Cument

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

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

ASTM C 1107 Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Non-ghrink)

ASTM C 1116 Standard Specification for Fiber-Reinforced Concrete
ASTM C 1157 Standard Specification for Hydraulic Cement

ASTM C 138 Standard Test Method for Density ("Unit Weight'}, Yield, and Air
Content (Gravimetric) of Concrete

ASTM C 173 Standard Test Method for Air Content of Freshly Mixed Concrete
by the Volumetric Method

ASTMC 260 Standard Specification for Air-Enfraining Admixtures for Concrete
ASTM C 295 Petrographic Examination of Aggregates for Concrete
ASTMC33  Standard Spedification for Concrete Aggregates

ASTMC42  Standard Test Method for Obtaining and Test Drilled cores and Sawed
Bearns of Concrete

Construction of Pistform with RORO Reanp and R.C. Pl
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ASTMC469 Static Modulus of Elasticity and Poisson's Ratic of Concrete in
Compression

ASTMC 595 Standard Specification for Blended Hydraulic Cements

ASTM C11168 Standard Specification for Fiber-Reinforced Concrete and Shoterete

ASTM C 1751 Preformed Expansion Joint Fiflers for Concrete Paving and Structural
Construction. (Non-extnuding and Resilient Bituminous Types).

ASTM D 1179 Fluoride lon in Water

ASTM D} 1190 Standard Specification for Concrete Joint Sealer, Hot-Applied
Elastic Type

ASTM D 1781 Standard Specification for Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction (Non-extruding
and Resilient Bituminous Types)
ASTME329 Standard SpedﬁcaﬁonforAgend&eEngagedinﬂ)eTating and/ or
Inspection of Materials used in Construction
C. American Welding Society (AWS)

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

d. Philippine National Standard (PNS)

PNS 49 Steel Bars for Concrete Reinforcement

e. DPWH Standard Specifications

e. All other standards hereinafter indicated.

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

SUBMITTALS

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

a. Submit Test Reports for the following:
a1 Concrete mixtura proportions

Submﬂcopiesoftestmponsbyindopendmtestlabsconbnningm
ASTM C 1077 showing that the mixture has been successfully tested to
produce concrete with the properties specified and that mibdure will be

Conatrnciion of Fiionn wit RORG e end R.C. P
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suitable for the job conditions. Test reports shall be submitted along with the
concrete mixture proportions. Oblain approval before concrefe pfacement
Fully desciibe the processes and methodology whereby mixture propartions
were developed and tested and how proporions will be adjusted during
progress of the work fo achieve, as closely as possible, the designated levels
of relevant properties.

a.2 Aggregates

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

ad Admixtures

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

submittal.

a4 Cement
Submit test results in accordance with ASTM C 150 Portland cement. Submit
current mil data.

8.2 Water

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

Submit Certificates for the following:
b1 Curing concrete elements
Submit proposed materials and methods for curing concrete elements.
b2  Form removal schedule
Submit proposed materials and methods for cuiing concrete efements.
b3  Concrete placement and compaction
Submit technical kterature 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 shail be made to the mixture

design to facilitate purnping.

Corsiruciion of Platiorm with RORO Remp and R.C. Fior
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Submit technical literatura for equipment and methods proposed for vibrating
and compacting concrede. Submittal shalt include technical iiterature describing
the equipment including vibrator diameter, length, frequency, amplitude,
centrifugal force, and manufacturer's description of the radius of influence
under load. Where flat work is to be cast, provide similar information
retative fo the proposed compacting screed or other method to ensure dense
placament.

b.4 Mixture designs

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

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 qualified
Engineer. Details of all proposed formwork to be prefabricated and formwork to produce
special finishes shall be submittad 10 the Engineer for approval before any matenals are
ordered. If the Engineer so requires, samples of proposed formworks shall be constructed
and concrete placed at the Contractor's expense so that the proposed methods and
finished effect can be demonstrated.

The Contractor shall submit shop drawings showing reinforcing bar placing and bar lists
for the Engineer's approval. Such shop drawings shall show aiso supplemental bars for
forming, strengthening frames of bars of sufficient rigility to withstand forces dunng placing
concrete. if necessary, shaped steel may be added to improve rigidity of the frame of bar.

Such shop drawings shall dearly indicate bar sizes, spacing. location and gquantities of
reinforcement, mesh, chairs, spacers and other details to be as per ACl Manual of
Standard Practice for Detailing Reinforced Concrete Structures.

Details shall be prepared for placement of reinforcement where special condiions occur,
including most congested areas and conmection between pre-cast concrete and concrete in-
aitu.

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.

MATERIAL REQUIREMENTS

CEMENT
Unless otherwise specified in the Drawings, only one (1) brand of cement shalt be used for
any individuat structure. In determining the approved mix, only Foriland cement shall be used
as the cementitious matesal.
1. Partland Cement: ASTM C 150

Type | (for general use in construction)

Coroiruction 4f Pieffoi with RCRO R o RC_ Pier
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ADMIXTURE {IF NECESSARY)

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

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

AGGREGATES
1. Crushed Coarse Aggregate
Conforming to ASTM C 33 and having nominal sizes passing 38.0 mm te 19.0 mm, 19.0 mm
to 9.5 mm {o No. 4 sieve. The material shall be well graded between the limits indicated and
individually stockpiled. It shall be the Contractor's responsibility to biend the matenals to
meet the gradation requirements for various types of concrete as specified herein.

Nominal sizes for combined gradation shall be as follows:

Nominal Size of Coarse Aggregates
ASTM Sieves % by Weight Passing

40mm 25mm 19mm 10mm
50.0mm (27) 100 - - -
38.0mm {1 1/2%) 95-100 100 - -
31.8mm {1 1/4%} - 90 - 100 100 -
25.0mm (1) . - 50 - 100 .
19.0mm (3/47) 35- 70 25-90 - 100
18.0mm (5/87) - - 20-55 85-100
9.5mm (3/87) 10-30 e-1¢ | 0.t [ 0-20
No. 4 0-5

Commruction of Prtiorm with RORO Ramp #nd R.C. Pier
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2. Fine Aggregate

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

ASTM Sieves % by Wsight Passing
9.5mm (3/87) 100
No.4 90 - 100
No. B 80 -100
No. 16 50-90
No. 30 25-60
No. 56 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. Due care shail be taken to prevent segregation.
WATER

The mixing water shall be dear and apparently clean. i it contains quantities or substances that
discolor it or make it smefl 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
te the quality, shalt be subject to the acceptance criteria as shown in Table 6.3 and Table 6.4 or as
designated by the purchaser.

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

Table 6.2 Acceptance Criterla for Questionable Water Supplies

Test Limits
Compressive strength, min. % 90
Control at 7 days

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

Time of Setting (Gillmore Test)

Initial No marked change
Final Set No marked change
Appearances Clear

THSEUCEoN of PRI with RORO Ramg and RC_ Prer
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Color Coiorless
Qdor Odonless

 Total Solids 500 parts/milion max.
PH value 45t08.5

Table 6.4 Chemlcai Limitation for Wash Water

Limits
Chemical Requirements, Minimum
Concentration
Chlonde as C1"" expressed as a mass percent
of cement when added to the C1t" in the other
components of the concrete mixtures shall not
exceed the following levels:
1. Prestressed Concrete 0.06 percent
2. Conventionally reinforced concrete in & moist 0.1G percent
environment and exposed to chloside
3. Conventionally reinforced concrete in & moist 0.15 percent
environment but not exposed to chloride
4. Above ground building construction where No [imit for corrosion
the concrete will stay dry
Sultate as SO,, ppm* 3,000
Alkalies as (Na;0O + 0.658 K0), ppm 600
Totat Solids, ppm 50,000

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

Water will be tested in accordance with, and shall meet the suggested requirements of
AASHTO T 286,

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

CURING MATERIALS

1.

Impervious Sheet Materials

ASTM C 171 type, optional, except that polyethylene film, if used, shall be white opaque.
Burlap of commercial quaiity, non-staining type, consisting of 2 layers minimum.
Membrane Forming Curing Compound

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

Comnutruction of Plaiierrs with RORO Ramp snd A.C. Plar
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JOINTING MATERIALS

1. Sealant
Sealant shall be muiti-component, polyurethane base compound, gray in color, seif-
leveling for horizontal joints, 2 part polythremdyne, terpolymer compound, gray in color;
non-sag for vertical joints.
Sealant shalt be compatible with materials in contact and to perform satisfactorily undar
sait water and traffic conditions, and be capable of making joint watertight and allow
movernent 25% of the width of joint in any direction.

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

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

3. Where required, primer shall be compatible with joint materials and instalied in
accordance with manufactures's instructions.

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

EPOXY BONDING COMPOUND

ASTM C 881. Provide Type | for bonding hardened concrete to hardened concrete; Type I for

bonding freshly mixed concrete to hardened concrete; and Type |l as a binder in epoxy mortar or

concrete, of for use in bonding skid-resistant matenals to hardened concrete. Provide Class B if
placement temperature is between 4 and 16°C; or Class C if placement temperature is above
16°C.

REINFORCEMENT

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

ASTM Designation AG15 - Deformed Biflet Steel Bars for Concrete Reinforcement.
Minimum yield strength of 276 MPa (40,000 psi).

PNS 49 - Steel Bars for Concrete Reinforcement
TIE WIRE
Tie wire shall be plain, cold dramm annealed steal wire 1.6 mm diameter.
SAMPLES AND TESTING
1. Cament

Corrsirucfion of PizSlorm i RORO Remyp s R.C. Piar
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Sampled either at the mijll or at the site of work and tested by an independent commaercial or
govemnment testing laboratory duly accredited by the Bureau of Research and Standards
(BRS} of the DPWH, Department of Science and Technolegy {DOST) or the Department
of Trade and Industry (DTI) at no additionaf cost to PPA. Certified copies of laboratory test
reports shall be fumished for each lot of cement and shall include all test data, resuits, and
certificates that the sampling and testing procedures are in conformance with the
Specifications. No cement shall be used untit 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 defivary to the Site shall be re-tested before use. Cement
delivered at the Site and later found afier test to be unsuitable shall not be incorporated into

the permanent works.
Aggregates: Tested as prescribed in ASTM C 33

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

Gradation tests will be made on each sample without delay. All other aggregates tests
required by these Specifications shall be made on the initial source samples, and shall be
repeated whenever there is a change of source. The tests shall include an analysis of each
grade of material and an analysis of the combined materiai representing the aggregate
part of the mix.

Reinforcement

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

Concrete Tests

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

Test of Hardened Concrete in or Removed from the Structure

When the resulis of the strength tests of the concrete specimens indicates the concrete as
placed does not meet the Specification requirements or where there are other evidences
that the quality of concrete is below the specification requirement in the opinion of the
Engineer, tests on cores of in-place concrete shall be made in conformance with ASTM C 42,

Core specimens shall be obtained by the Contractor and shall be tested., Any deficiency
shallbeooneetedorifﬂxeCMadoreleds,hemaysubmnapmpoedforappmval before
the foad 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 AC1 318. The cost of the load tests shall be bome by the Contractor. if any concrete shows
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evidence of failure dusing the load fest, or fails the load test as evaluated, the deficiency be
corrected in @ manner approved by the Engineer at no additional cost fo the

Authority.
6. Chemical Admixtures/Additives

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

Samples of any admibdures/additives proposed by the Contractor shall be submitted for
testing at loast 58 days in advance of use, which shall require approval of the Enginger.
Testing of admixtures/additives proposed by the Contractor including test mixing and cylinder
test shali be at the Contractor’s expense.

7. Jointing Materials and Curing Compound Samples

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

10 kg of joint sealant

1m length of joird filler

5 . of curing compound
1m length of joint backing

aoow

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

EXECUTION
DELIVERY, STORAGE AND HANDLING OF MATERIALS
1. Cement

Do not deliver concrete until vapor bamrier, 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 matenials from contaminants such as grease, i,
and dirt. Ensure matedals can be accurately identified after bundles are broken and tags
removed.

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

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

CTomruction ol Pialiorms wilh RORO Ramp and R.C. Fier
Pt of San Accjewy, Son Andres, Commanas



22
achiont Somalicad

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

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

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

2.  Aggregate

All fine and cearse aggregate for concrete shall be stored on close fitting, stee! or concrete
stages design with drainage slopes or in bing of substantial construction in such a manner
as to prevent segregation of sizes and to avoid the inclusion of dit and other foreign
materials in the concrete. All such bins shall be emptied and cleaned at intervals of every
six {6) months or as required by the Engineer. Each size of aggregate shall ba stored
separately uniess otherwise approved by the Engineer.

Stockpiles of coarse aggregate shall be built in horizontal layers nat exceeding 1.2 m in

depth ta 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, lines, elevations and
positions. Form surfaces that will be in contact with concrete shall be thoroughly cleaned
before aach use.

2. Design

Studs and wales shall be spaced to prevent deflaction of form material. Forms and joints shall
be sufficiently tight to prevent leakage of grout and cement paste during placing of
concrete. Juncture of formwork paneis shall occur at vertical controf joints, and construction
joints. Forms placed on successive units for continuous surfaces shall be fitted in accurate
alignment to assure smooth completed suifaces free from irvegularites and signs of
discontinuity. Temporary opening shall be arranged to wall and where gtherwise required
ta facilitate cleaning and inspection. Forms shall be readily removable without impact,
shock, or damage to the concrete.
3. Form Ties

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

Chamfering

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

Coatings

Forms for exposed surfaces shall be coated with form oif or form-release agent before
reinforcement is plaoed.Theooaﬁngshaﬂbeamnerdalﬁomulaﬁonofsatisfactoryand
proven performance that will not bond with, stain, or adversely affect concrete surfaces, and
shall not impair subsequent treatment of concrete surfaces depending upon bond or adhesion
nof impede the wetting of surfaces to be cured with water or curing compounds. Tha coating
shall be used as recommended in the manufacturers printed or written instructions.
Fonms for unexpased surfaces may be wet with water in liey of coating immediately before
placing of concrete. Surplus coating on form surfaces and coating on reinforcement steel
and construction joints shall be removed before placing concrete.

Removal of Forms shall be done int a manner as ta prevent injury o the concrete and to insune
compiete safety of the structure after the following conditions have been met. Where the
structure as a whole is supported on shores, forms for beam and girder sides, and similar
vestical structural members may be removed before expiration of curing period. Cara shall
be taken to avoid spalling the concrete surface or damaging concrete edges. Wood forms
shall be completely removed.

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

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

Vertical sides of beams and walls, Iift exceeding 1.2 m 36 hours Softiifts of main slabs and
beams {props left under) 5 days

Removal of props from beams and mains stabs and other work 10 days
Control Test

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

Fabricated to shapes and dimensions shown and shall be placed where indicated.
Reinforcement shail be free of loose or flaky rust and mill scale, or coating, and any other
substance that would reduce or destroy the bond. Reirforcing steel reduced in section shall
not be used. After any substantial delay in the work, previcusly placed reinforcing steel for
future bording shall be inspected and cleaned. Reinforcing steel shall not be bent or
straightened in a manner injurious to the steel or concrete. Bars with kinks or bends not
shown in the drawings shall not be placad. The use of heat to bend or straighten reinforcing
steelshailnotbepannmed.BasMbenmdasnecessarytoamid intarference with
other reinforcing steel, conduits, or embedded items. f bars are moved more than one bar
diameter, the resulting arrangement of barg including additional bars necessary to meet
structural requirements shall be approved before concrete is placed. In slabs, beams and
girders, reinfoscing steel shall not be spiiced at points of maximum stress unless ctherwise
indicated. Unless otherwise shown in the drawings, laps or splices shall be 40 times the
reirforcing bar diameter.

2. The nominal dimensions and unit weights of bars shall be in accordance with the following

tabie:
Nominal Diameter | Nominal Perimeter | Nominal Sectional Unit Welght
(mm) (mm) Area {kg/m}
{sq. mm})

10 314 78.54 0616
12 7.7 113.10 0.988
16 50.3 201.10 1.579
20 62.8 314.20 2466
25 785 490.90 3.854
28 88.0 615.70 4.833
a2 1005 804.20 6.313
36 113.1 1,017.60 7.991
40 125.7 1,256.60 9.864
50 157.1 1,963.50 15.413

3. Welding of reinforcing bars shall only be permitted where shown; all welding shown shall be
peiformed in accordance with AWS D 12 1.

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

5 SupponsshaubepmdedhnonformanoewﬂhACINSandACIsfa.unlassotherwise
mdicated or specified.
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6. Concrete Protection for Reinforcement

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

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

Minimum Cover

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

DESIGN STRENGTH OF CONCRETE

Caoncrete for structural parts or members such as beams, slabs, curain wall, pile caps and
fercler/mooring blocks shall develop a minimum 28-day compressive cylinder strength of 24 MP3a
{3,500 psi) as indicated in the drawings. While for pre-stressed concrete piles @ compressive
strength of 35 MPa (5,000psi).

TRIAL BATCH FOR CONCRETE

T‘hlrty (30) calendar days before the starl of concreting works, the Contractor shafl submit design
mixes and the comasponding test result made on sample thereof. Sampling and testing shall be in
accordance with the ASTM Standard procedures for sampling and testing for the particular design
strength({s) required.

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

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

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

The cost of sarmpling, handling and ransporting samples from jobsite to the laboratory and the cost of
subsaquent tests made until the desired mix iz attained shall be for the account of the Contractor.

Slump Test shall be made in conformance with ASTM €143, and unless otherwise specified by the
Engineer, sfump shall be within the foltowing limits:

Slump for Vibrated Concrete
Structural Element
Minimum Maximum
Pavement Concrete , 25mm S0mm
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Pre-cast Concrete 50mm 70mim

Lean Concrete 100mm 200mm

Sacked Concrete 25mim 50mm

All other Concrete S5Gmm 90mm
Sampling:  Provide suitable facilites and labor for obtaining representative samples of

concrete for the Contractor's quality confrol and the Engineer's quality assurance
testing. All necessary platforms, tools and equipment for obtaining sampies shall be
fumished by the Contractor.

MIXING CONCRETE

1.

GENERAL

Concrete shall be thoroughly mixed in 2 mixer of an approved] size and type that will
insure a unifarm distribution of the materials throughout the mass.

All concrete shall be mixed in mechanically operated mixers. Mixing plant and
equipment for transporting and placing concrete shall be aranged with an ample
auxiliary installation to provide a minimum supply of concrete in case of breakdown of
machinery of in case the normal supply of concrets is disnupted. The awdliary supply
ofwncfeteshalibesufﬁdemtooompletemecasﬁngofasecﬁonupba
construction joint that will meet the approval of the Engineer.

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

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

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

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

Manual mixing of concrete shail not be pemitted unless approved by the Engineer.

MIXING CONCRETE AT SITE

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

Cofrucion of Pitiorn wih RORC Remp and R.C. Plar
Post of San Ardegs, San Ancres, Catanch serwy



27
Tacivioal® 5
(Reiforced Concrom)

the mixing drum or blades shall be operated uniformdy at the mixing speed
recommended by the manufacturer.

The pick-up and throw-over blades of mixers shail be restored or replaced when any
part or section is wormn 20 mm or more below the original height of the manufacturers
design. Mixers and agitators which have an accurnutation of hard concrete or mortar
shall not be used.

When bulk cement is used and the volurne of the batch is 0.5 m® or more, the scale
and weigh hopper for Postland cement shall be separate and distinct from the

aggregate hopper or hoppers.

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

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

The batch shall be so charged into the mixer that some water enter in advance of
cement and aggregates. Ali water shall be in the drum by the end of the first quartar

of the specified mixing time.

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

Where required, synthetic fibrous reinforcement shall be added directly to the
concrete mixer after placing the sufficient amount of mixing water, cement and

aggregates.

The entire contents of a batch mixer shall be removed from the drum before
materials for a succeeding batch are place therein. The materials composing a

batch except water shait be depesited simutianeously into the mixer.

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

Mixers shall be operated with an avtomatic timing device that can be locked by the
Engineer. The time device and discharge mechanism shall be so interocked that
dunng normal operation no part of the batch will be discharged until the specified
mixing time has elapsed.

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

In case of rubble concrete, proper mixttre and placing of concrete and stones/rocks
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shall be in accordance to the approved plan. Methodology of work shall be approved by
the Engineer.

3. MIXING CONCRETE IN TRUCKS

a. Truck mixers, unless otherwise authorized by the Engineer, shall be of the revolving
drum type, watertight, and so constructed that the concrete can be mixed to insure
a2 uniform distribution of materials throughout the mass. All solid materials for the
concrete shall be accurately measurad and charged intc the drum at the
proportioning plant. Except as subsequently provided, the truck mixer shall be
equipped with a device by which the quantity of water added can be readily
veritied. The mixing water may be added directly to the batch, in which case a tank
is hot required. Truck mixers may be required to be provided with & means by
wiich the mixing time can be readily verified by the Engireer.

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

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

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

JOINTS

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

2. Preformed Expansion Joint Filler
a. Joints with Joint Sealant

At expansion pints in concrete slabs to be exposed, and at other joints indicated to
receive joint sealant, preformed expansion-joint filler strips shall be instailed at the
proper level below the slevation with a slightly tapered, dressed-and-oiled wood strip
temporarily secured to the top thereof o form a grgove. When surface dry, the
groove shall be cleaned of foreign matter, loose particles, and concrete profrusions,
then filled flush approximately with joint sealant s0 as to ba slightly concave after

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

C. Construction Joints

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

prepared.

Construction Joint which is not indicated in the Drawings shall be iocated as to least
affect the strength of the structure. Such locations will be pointed out by the Engineer.

PREPARATION FOR PLACING

Hardened concrete, debris and foreign materials shall be removed from the interior of forms and
from inner surfaces of mixing and conveying equipment. Reinforcement shall be secured in
position, and shall be inspected, and approved before pfacing concrete. Rurways shalt be
provided for wheeled concrete-handling equipment. Such equipment shall not be wheeled over
reinforcement nor shall nunways be supported on reinforcement.

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

PLACING CONCRETE
1. Handling Concrete

Concrete shafll be handled from mixers and transported to place for final deposit in a
continuous mannes, as rapidly as practicable, and without segregation or loss of ingredients
untii the approved unit of work s completed. Placing will not be pemitied when the sun, heat,
wind or limitations of facilities fumished by the Contractor prevent proper finishing and
cuiing of the concrete. Concrete shall be placed in the forms, as close as possible in
final position, in uniform approximately horizontal layers not over 40cm deep. Forms
splashed with concrete and reinforcement splashed with concrete or form coating shall bhe
cleaned in advance of placing subsequent lifts. Concrete shall not be allowed to drop freely
more than 1.5m in unexposed work nor more than 1.0 m in exposed work; where greater
drops are required, tremie or other approved means shall be employed.

2. Time Interval between Mixing and Placing
Concrete mixed in stationary mixers and transported by non-agitating equipment shall be
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placed in the forms within 30 minutes from the time ingredients are charged into the
mixing drum. Concrete transported in truck mixers or fruck agitators shafl be delivered to the
site of work, discharged in the forms within 45 minutes from the time ingredients are
discharged inta the mixing drum. Concrete shall be placed in the forms within 15 minutes
after discharged from the mixer at the jobsite.

Hot Weather Requirements

The temperature of concrete during the period of mixing while in transport and/or during
placing shall not be permitted to rise above 36 °C. Any batch of concrete which had
reached a temperatuse greater than 36 °C at any time in the aforesaid pericd shall not be
placed but shall be rejected, and shall not thereafter be used in any part of the permanant
works.

a. Control Procedures

Provide water cooler facilities and procedures to control or reduce the temperature of
cement, aggregates and mixing handling equipment to such temperature that, at all
tmes during mixing, transporting, handiing and placing, the tempersture of the
concrete shall not be greater than 36 °C.

b. Cold Joints and Shrinkage

Where cold joints tend to form or where surfaces set and dry too rapidly or plastic
shrinkage cracks tend 1o appear, concrete shall be kept moist by fog sprays, or other
approved means, applied shorly after placement, and before finighing.

C. Supplementary Precautions

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

Conveying Concrete by Chute, Conveyor or Pump

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

a. Chutes and Conveyors

Chutes shall be of steel or steel lined wood, rounded in cross section rigid in
construction, and protected from overflow. Conveyors shall be designed and
operated and chute sections shall be set, to assure a uniform filow of concrete from
mixer to final place of deposit without segragation of ingredients, loss of mortar, or
change in slump. The discharged portion of each chute or conveyor shall be
pravided with a device to prevent segregation. The chute and conveyor shall be
thoroughly cleaned before and after aach un. Waste material and flushing water shall
be discharged outside the forms.
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b. Pumps shall be operated and maintained so that a continucus stream of concrete
is delivered into the forms without air pockets, segregation or changes in slump.
When pumping is completed, concrete remaining in the pipeline shail be ejected
and wasted without contamination of concrete already placed. After each operation,
equipment shall be thoroughly cieaned and the flushing water shall be splashed
outside the foms.

5. Wall and Abutments

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

6. Concrete Placing on Wharf
When piacing concrete on wharf decks, the Contractor shall:

Ensure that rate of placing is sufficient {o complete proposed placing, finishing and
curing operations within the schediuled time; that experienced finishing machine
operators and concrete firushers are provided to finish the deck; that cusing
equipment and finishing tools and equipment are at the site of work and in
satisfactory condition for use.

immediately prior to placing, the Contractor shall place scaffolding and wexiges and
make necessary adjustments. Care shall be taken to ensure that setiiement and
deflection due to added weight of concrete will be minimal. The Contractor shall
provide suitable means to readily permit measurement of setiement deflection as it
oCcCurs.

Should any event occur which, in opinion of the Engineer, woulkd prevent the
concrete conforming to specified requirements, the Contractor shall discontinue
piacing of concrete unlil corective measures are provided safisfactory to the
Engineer. If satisfactory measures are not provided prior to indial set of concrete in
affected areas, the Contractor shall discontinue placing concrete and install a hulkhead
at a Jocation determined by the Engineer. Concrete in place beyond bulkheads shall
be removed. The Contractor shall limit the size of casting to that which can be
finished before beginning of initial set.

COMPACTION

1. Immediately after placing, each layer of concrete shall be completed by intemal concrete
wvibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external
wibration of forms will not be pemmitted unless specifically approved by the Engineer.
Vibrators shall not be used to transport concrete inside the forms, Intemal vibrators
submerged in concrete shall maintain a speed of not less than 7,000 impulses per minute.
The vibrating equipment shall at alt imes be adequate in number of units and power to
property consolidate all concrete.

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

EPOXY BONDING COMPOUND
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Before depositing new concrete on or against concrete that has set, the surfaces of the sef
concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of kaitance,
coatings, foreign mattar and loose particles. Forms shall be re-tightened. The cleaned surfaces shall
be moistened, but shall be without free water when concrete is placed. ASTM C 881. Provide Type |
for bending hardened concrete to hardened concrete; Type |l for bonding freshly mixed concrete to
hardened concrete; and Type lll as a binder in epoxy mortar or concrete, or for use in bonding skid-
resistant materials to hardened concrete. Provide Class B if ptacement temperature 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 defects shall be remedied as specified
herein. The Temperature of the concrete, ambient air and mortar during remedial work including
curing shall be above 10 °C. Fine and loose material shall be removed. Honeycomb, aggragate
pockets, voids over 13mm in diameter, and holes left by the rods or bolts shall be cut out to salid
concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled with mortar.
Mortar shall be a stiff mix of one part Posttand cement to not more than 2 parts fine aggregate
passing the No. 16 mesh sieve, with a minimum amount of water. The color of the mortar shall match
the adjoining concrete color. Mortar shall be thoroughly compacted in place. Holes passing entirely
through walls shall be completely filled from the inside face by forcing mortar through the outside
face. Hotes which do not pass entirely through wall shall be packed full. Patchwork shall be
finished flush and in the same plane as adjacent surfaces. Exposed patchwork shall be finished
to match adpoining surfaces in texture and color. Paichwork shall be damp-cured for 72 hours.
Dusting of finish surfaces with dry material or adding water to concrete surfaces will not be permitted.

CONCRETE FINISHING DETAILS
1. Concrete Paving

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

2. Smoeth Finish

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

3. Broom Finish

Required for paving; the concrete shall be screeded and floated to required finish leve!
with no coarse aggregate visible. After the surface moisture has disappeared and |aitance
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 2 direction transverse to the direction
of the main traffic.
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iITEM 04 - CONSTRUCTION JOINTS
SCOPE OF WORK

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

MATERIAL REQUIREMENTS

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

2. Painted finish shall be rejected.

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

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

The Contractor shall be required to submit test cerificates for steel materials for the construction /
expansion joints joints used in its manufacture; and for hot-dip galvanizing which shall meet or
exceed the specifications under “Zinc Coating”.

EXECUTION
DELIVERY, STORAGE AND INSTALLATION

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

Re-fabrication

Cutting

Grinding

Welding

Sawing

Any hot works or similar activities

>

ok WA N

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

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

Tomucton of Prtform with RORO Remp sd .05, Fer
Poet of an Ancres, Ban Andres, Catadhuines



34
..
(T Hot-Dvp Gatvarszed)

ITEM 05 : ZINC (HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL

SCOPE OF WORK

This specification covers the requirements for zinc coating {galvanizing) by the hot-dip process on
iron and steel products made from rolled pressed and forged shapes, casting, plates, bars and
stips.

This specification covers bath fabricated and un-fabricated products, for example, assembied steel
products, structural steel fabrications, large tubes already bent or welded before galvanizing, and
wire work fabricated from uncoated stee! wire. It also covers steel forgings and iron castings
wncorporated into pieces fabricated before galvanizing or which are too iarge to be centrifuged (or
aherwise handied to remove excess galvanizing bath metat).

MATERIAL REQUIREMENTS
STEEL OR IRON

The specification, grade or designation, and type and degree of surface contamination of the iron or
steel in articies to be galvanized shail be supplied by the purchaser to the hot-dip galvanizer priar to
galvanizing.

The presence in steels and weld metal, in certain percentages, of some efements such as silicon,
carbon and phosphorus tends to accelerate the growth of the zinc-iron alloy layer so that the coating
may have a matte finish with & little or no outer zinc layer.

EXECUTION
FABRICATION

Thea design and fabrication of the product to be galvanized shail be in accordance to the
plans and specifications. ASTM Practices A 143, A 384 and A 385 provide guidancs for
steel fabrication for optimum hot-dip galvanizing and shall be complied with in both design
and fabrication.

CASTINGS

The composition of heat treatment of iron and steet castings shalk conform to
specifications designated by the purchaser. Some types of casfings have been known to show
potential problems being embritiied during normat thermal cycle of hot-dip galvanizing. The
requirements for malleable iron castings to be galvanized are stipulated in ASTM
specification A 47.

ZINC
The zinc used in the galvanizing bath shall conform to ASTM Specification B 6. if a zinc alloy is used as

the primary feed to the galvanizing bath, then the base material used fo make that alloy shall conform
to ASTM Specification B 6.

BATH COMPOSITION

The molten metal in the working volume of the gatvanizing bath shall contain not less than an average
value of 98.0% Zinc by weight.

COATING PROPERTIES
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Table 1 — Minimum Average Coating Thickness Grade by Material Category

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

Matenial Cetegory <116 | 1116to<1/8 | 1/B10<3116 | > Hi6lo<1/a | =14
(<16) | 1610<32) | (32t104.8) | (~4810<64)| (64
Stroctural Shapes & Piate | 45 65 75 85 100
Strip and Bar 45 65 75 85 100
Pipe and Tubing 45 45 75 75 75
Wire 35 50 60 65 80
COATING THICKNESS

The average thickness of coating for all specimens tested shall conform to the requirements of Table 1
for the categories ard thickness of the material being galvanized. Minimum average thickness of
coating for any individual specimen is one coating grade less than that required in Table 1. Whare
products consisting of various material thicknesses or categories are galvanized, the coating thickness
grades of each thickness range and matesial categoty of material shail be shown in Table 1. The
specification of coating thickness heavier than those required by Table 1 shall be subject to mutual
agreement between the galvanizer and Engineer.

For articles whose surface areq is greater than 100,000 mm? (160 in.%} {(multi-specimen articles), each
test aricle in the sample must meet the appropriate minimum averags coating thickness grade
requirements of Table 1. Each specimen coating thickness grade comgrising that overall average for
aach test arlicle shailt average not less than one costing grade below that required in Table 1.

For articles whose surface area is equal to or less than 100,000 mm? (160 in.%) (single-specimen
articles), the average of all test articies in the sample must meet the appropriate minimum average
coating thickness grade requirements of Table 1. For each test article, its specimen coating thickness
shall not be less than one coating grade beiow that required in Table 1.

No individual measurement or duster of measurements at the same general location on a test
specimen shall be cause for rejection under this specification provided that when those measurements
are averaged with the other dispersed measurements to determine the specimen coating thickness
grade for that specimen, the requirements of the above specifications as appropriaie are met.

The coating thickness grades in Table 1 represent the minimum value obtainable with a high level of
confidence for the ranges typically found in each material category. While most coating thicknesses will
be in excess of those values, some matesials in each category may be less reactive {for example,
because of chemistry or surface condition) than other matenals of the steel category spectrum.
Therefore, some articies may have a coating grade at or close fo the minimum requirements shown in
Table 1. In such cases, the precision and accuracy of the coating thickness measurning technique
should be taken into consideration when rejecting such aiticles for coeting thickness below that is
required by this specification.

FINISH
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The coating shall be continuous (except as provided below), and as reasonably smooth and uniform in
thickness as the weight size and shape of the item. Except for local excess ooating thickness which
would interfere with the use of the product or make it dangerous to handle (edge tears or spikes),
rejection for non-uniform coating shall be made only for painly visible excess coating not related to
design factors such as holes, joints, or special drainage problems. Since surface smoothness is a
relative term, minor roughness that does not interfere with the intended use of the product, or
roughness that is related to the as-received (un-gatvanizedl) surface condition, steel chemistry to zinc
shall not be grounds for rejection.

Surfaces that remain uncoated after galvanizing may be renovated in accordance with the methods in
ASTM Practice A 780 provided that the following conditions are met:

1. Each area subject to renovation shall be 25mm (1 in.) of less in its namowest dimension.

2. The total area subject to rerwvation on each article shall be no more than % of 1% of the
accessible surface area to be coated on that article, or 22,500mm? (36 in.2) per ton of piece
weight, whichever is less. inaccessible surface areas are those which cannot be reached for
appropriate surface preparation and application of repair materials as described in ASTM
Practice A 780.

3. The thickness of renovation shalt be that is required by the thickness grade for the appropriate
matefial category and thickness range in Table 1 in accordance with the coating thickness
requirements, except that for renovation using zinc paints, the thickness of renovation shall be
50% higher than that required by table 1, but not greater than 0.0254mm (4.0 mis).

4. When areas requiiing renovation exceed the criteria previousfy provide, or are inaccessible for
repair, the coating shall be rejected.

THREADED COMPONENTS IN ASSEMBLIES

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

APPEARANCE

Upon shipment from the galvanizing fadility, gaivanized articles shall be free from uncoated areas,
biisters, fiux deposits and gross dross inclusions. Lurnps, projections, globules or heavy deposits af
zinc which will interfere with the intended use of the material will not be permitted. Plain holes of
12.5mm (1/2 in.) diameter or more shat be ¢lean and reasonably free from excess zinc. Marks in the
zinc coating caused by tongs or other items used n handfing the article during the gahvanizing
operation shall not be cause for rejection unless such masks have exposed the base metal, and the
bare metal areas exceed the criteria provided in number 1 and 2 of Subsection “Finish”.

Whenever dross is present in a form other than finely dispersed pimples in the coating and is present in
such amount as to be susceptible to mechanical damage, it will be considered as “gross”.

ADHERENCE

The zinc coating shall withstand hanxiling consistent with the nature and thickness of the cogting and
the normal use of the: article, without peeling or flanking. Although some material may be formed after
galvanizing, in general the zinc coating on the articles covered by this specification is too heavy to
msevgrebondingwiﬁmdmmging the coating.

LIN

A lot is a unit of production of shipment from which a sample may be taken for testing. Unless
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otherwise agreed upon between the galvanizer and the purchaser, or established within this
specification, the lot shall be as follows:

1. For testing &t a galvanizers facility, a lot is one or more asticles of the same type and size
comprising a single order or a single delivery load, whichever is smaller, or any number of
articles klentified as a lot by the galvanizer, when these have been galvanized within a single
production shift and in the same bath.

2. For test by the purchaser after delivery, the lot consists of the single order or the single dedivery
load, whichever is smaller, unless the lot identify, established in accordance with the above, is
maintained and dearly indicated in the shipment by the galvanizer.

The method of selection and number of test specimens shall be agreed upon between the galvanizer
and the purchaser. Othenwise, the test specimens shall be selected random from each lot. In this case,
the minimum number of specimens from each lot shalt be a3 follows:

Number of Pieces in Lot Number of Spacimens
3orless Al
4 to 500 3
501 to 1,200 5
1,201 to 3,200 8
3,201 to 10,000 13
10,001 and over 20

A test specimen which fails to conform to any requirement of this specifications shall not be used to
determine the conformance to other requirements.

TEST REQUIREMENTS
Magnetic Thickness Measurements:

The thickness of the coating shall be determined by magnetic thickness gauge measurements
in accordance with ASTM Practics E 376. For each specimen, five or more measurements
shall be made at points widely dispersed throughout the volume occupiad by the specimen so
as to represent as much as practical, the entire surface area of the test specimen. The average
of the five or more measurements thus made for each specimen is the specimen coating
thickness.

For articles whose surface area is greater than 100,000 mm? (160 in?), in the average of the
three specimen coating thickness grades comprising each test article is the average coating
thickness for that test article. A specimen must be evaluated for each steel category and
matenal thickness within the requirements for each specimen of the test article

For aricles whose surface area is equal to or less than 100,000 mm? (160 in?), the average
of all specimen coating thickness grades is the average coating thickness for the sampte.
The use of magnetic measurement method is appropriate for larger articles, and may be
appropnate for smaller articles when such is practical using ASTM Practice E 376.

Stripping Method
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The average weight of coating may be determined by stripping a test article, a specimen
removed from a fest article, or group of test articies in the case of very small tems such as
nails, etc., in accordance with Test method ASTM A 90/A 90m. The weight of coating per
unit area thus determined is converted to equivalent coating thickness values in accordance
with Table 2, Coating Thickness Grade {rounding up or down as appropriate). The thickness
of coating thus obtained is the test article coating thickness, or in the case of a specimen
removed from a test article, is the specimen average cogting thickness.

Table 2 — Coating Thickness Grade *

Coating Grade mils ozM? um g/m?
35 14 08 35 245
40 14 1.0 [ 320
50 20 12 50 355
55 22 13 55 390
&0 24 14 60 425
65 26 15 65 450
75 30 17 75 530
80 31 13 80 565
85 3.3 20 85 600
100 33 23 100 705

A Conversions in Table 2 are basad on the metric thickness value equivalents from the next earlier
version, using conversion factors consistent with Table X 2.1 in Specification A 653/A 653M,
rounded to the nearest 5 pym (0.0002 in.). The conversion factors used are: mils = pm x 0.03937,
oz/ft? = pym x 0.002318; g/m?= um x 7.067.

Weighing Before or After Galvanizing

The average of coating may be determined by weighing arlicles before and after galvanizing,
subtracting the first weigh from the second and dividing the result by the swiface area. The
first weigh shall be determined after pickling and drying, and the second after cooling to
ambient temperature. The weight of coating per unit area thus determined is converted to
equivalent coating thickness values according to Table 2 (rounding up or sown as
appropriate). The thickness of coating thus obtained is the test article coating thickness.

Microscopy
The thickness of coating may be determined by cross-sectional and optical measurement in
accordance with ASTM Test Method B 487. The thickness thus determined is a point value.

No less than five such measurements shall be made at locations on the test article which are
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as widely dispersed as practical, so as to be reprasentative of the whola surface of the test
article. The average of no less than five such measumment is the specimen coating
thickness.

Adhesion

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

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

The galvanized article should withstand a degree of bending substantially the same as the
ungalvanized article. Flaking or spalling of the galvanized coating is not be constructed as
anambyittiement failure.

Inspection, Rejection and Retest

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

When inspection of materials to determine conformity with the visual requirements of
Subsection "Finish™ warrants rejection of a lot, the galvanizer may sort the lot and submit it
once again for acceptance after he has removed any nonconforming articles and replace
them with cornforming articles.

Matesials have been rejected for reasons other than embritiement may be stripped and
regalvanized, and again submitted for inspection and test at which time they sha!l conform to
the requirements of this inspection.

Transport and Storage

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

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

Provided the coating thickness complies with the requirements of Subsection “Coating
Thickness®, no further remedial action is required to the stained areas.
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ITEM 0§ - STEEL AND METAL WORKS

GENERAL

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

SCOPE OF WORK

The work includes the fumishing of all tabor, materials, equipment and other incidentals
necessary for the fabrnication and installation of structural steel and miscellaneous metal works as
specified in relevant items of these specifications and as indicated on the drawings.

SUBMITTAL

1.

Before placing orders for materials for the stee! and metal works, the Contractor shalt
submit to the Engineer for approval shop drawings for all steeiwork. All project shop drawings
shall show the dimension of alt parts, method of construction, boits, welding sectional areas
and other detzils.

2. The dedail of connections shown on the shop drawings shall be such as to minimize
formation of pockets to hold condensation, water or dit. A minimum gap between abutling
angles and the like shall be provided wherever possible to eliminate any traps and
facilitate maintenance painting.

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

STORAGE OF MATERIALS

Structural materials, either plain or fabricated, shail be stored above the ground upon piatforms,
skids, or other supports. Materials shall be kept free from dit, grease, and other foreign matter and
shalt be protected from comosion.

MATERIAL REQUIREMENTS

1.

Unless specifiad herein all steet structures and metals shall conform with the requirements
of “Steel and Metal Works.” Connections where details ase not specified or indicated herein,
shali be designed In accordance with the American Institute of Steel Construction
{AISC), Manual of Steel Construction, latest edition.

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

High strength structural bolts, shall conform to ASTM A 325, Types 1 ar 2. Nuts shall
conform to ASTM A 560, Grade A, heavy hex style, except nuts 38 mm {1-1/2 inch) may
be provided in hex style. Washers shall conform to ANS| B 18.22.1, Type B.

EedmdesforafcweuingshaﬂbeEmseﬂeemnfomﬁngmAmeﬁmnWeﬂngSodely
Specifications A5.1.

Tests are required under the ASTM Standards for steel to be used in the Works and shall be
cammied 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
fabricated steatwork will be ready for inspection in the Contractor's yard,
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6. Standard bolt shall conform to ASTM A 307 Carbon Steel Extemally Threaded Standard
Fastenars.

EXECUTION

QUALIFICATION

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

FABRICATION REQUIREMENTS

1. Workmanship
Fabrication shall be performed within the permissible tolerance by the approved fabricator.
All workmanship shall be of the best quality with respect to intemationally recognized
standards of practice.

2. Cutting

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

3. Contact Faces

Contact surfaces between bases or ather elements beating directly upon bearing plates
shall be ground or milled as necessary for full effective bearing. Edges for welding shall

likewise be properly propared.
4 Bolt Holes

Bolt holes shall be according to engineering practice and as specified in these specifications.
Gas beming of holes will not be permitied.

5. High Strength Boit Assembly Preparation

Surfaces of high strength bolted parts in comtact with boit heads and nuts shall not have a
slope of more than 1:20 with respect to a plane normal to the boit axis.

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

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

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

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

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

Welding of parts shall be in accordance with structural standards and the Standard Code for
Arc and Gas Welding in Buiding Canstruction of AWS, and shall only be done where shown,
specified, or permitted by the Engineer.

Damage to galvanized areas by welding shall be thoroughly cleaned with wire brushing
and all traces of welding flux and loese of cracked zing coating shall be remeved prior to
pairting. The cleaned area shall be painted with two coats of zinc oxide-zinc dust paint. The
paint shall be properly compounded with a suitable vehicle in the ratio of one panl zinc oxide
to four parts zinc dust by weight. As an alternative to the above, the Contractor may submit
for approval the use of a galvanizing rod or galvanizing sokier 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 auxiliary tools used for wekding shall perform

sufficiently and adequately.
The welding machine used for field welding shall be of readily adjustable for electric curert.
7. Shop Assembly

Structural units fumished shall be assembled in 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 t0 maintain appropriate
pasition of mutual materials.

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

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

In order to mainain accurate finished dimensions and shape, appropniate reverse strain or
restraint shall be provided as required. Assembly and disassembly work shall be performed in
the presence of the Engineer, unless waived in writing by the Engineer any erors or defects
disclosed shall be immediately remedied by the Contractor.

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

FABRICATION TOLERANCES
1. Dimensional Tolerances for Structural Work
Dimensions shali be measured by means of an approved calibrated stee! tape at the time

of inspection. Unevenness of plate work shalt not exceed the limitation of the standard mitl
practice as specified in the American Institute of Steel Construction, “Manual of Steei
Consiruction”.

2. Camber

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

INSPECTION AND TEST OF WELDING

1. Inspection of Weiding
Inspection of wekling shall be executed for the foflowing work phases.
a. Before Welding

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

b. During Welding

Weiding procedure, diameter of coil and wire, typa of flux, welding cument and
voitage, welding speed, welding rod position, length of arc, metting, cleaning of slag of
each level under surface chapping, supenision of welding rod.

C. After Execution of Weiding

Assurance of bead surface, existence of harmful defects, treatment of crater,
quality of slag removal, size of fillst, dimension of extra filt of bett weiding, treatmernt of
end tab.

2. Testing of Weiding

Twenty percent (20%) of welds contributing in the oversil strength of the stiucture and
which will be inaccessible for the inspection in service shall be tested.

Walding shall be tested by ultrasonic test te the extent specified herein ot as directed by the
Engineer,

Where partial inspection is required, the ultrasonic test shall be located at random on the
welds s0 as to indicate typical wekling quality.
Hanemem(W%)dmemndomuhmsonicissﬁedMeateunmmauedeﬁed.me

remaining eighty percent (80%) of the welding shali be tested. Rapair welding required shall
be ultrasonic tested after the repairs are made.

CORRECTIONS

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

1. Excessive convexity or overlap shall be reduced by grinding.
2. Undercuts, lack of weld shall be repaired with necessary reinforcement of weld after
removal of any foreign materials such as slag, dust, oil, &tc.
3. Any defects such as slag inclusions, incomplete fusion, of madequate joint penetration,
Cofmttuciion of Pl with RORC Fame and [L.G. PRl
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shalt be completely removed, deaned and re-welded.

4. Cracks in welds or base steel, shall be removed to sound steel throughout their
tength and S5om beyond each end of the crack, followed by weiding. The extent of the crack,
depth and length, shall be ascertained by the use of acid etching, magnetic particie
inspection or other aqually positive means.

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

INSTALLATION
1. Instaflation Program
a. Prerequisite Condition
Prior to executing steel fabrication and field installation, the Contractor shail
prepare a comprehensive installation program inciuding engineering supervision
organization, fabrication procedures, field installation procedures, material
application, machinery applications, inspection procedure, scope and standard of
Quality judgment, and submit to the Engineer for approval.
b. Special Technical Engineering

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

2 Installation Requirement
a. Setting of Anchor Bolt and Others
a. 1. Anchor boits shall be set in accurate position by using templates.

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

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

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

b. Temporary Bracing

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

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

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

During eraction, temporary connection work shall be securely made by bolting and/or
welding for all dead load, wind and erection stresses.

d. Alignment

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

e. Field Welding

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

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

i High Strength Bolts

Final tightening of high strength bolts shall be done by using manufacturers
power operatad equipment without any overstress to the threads.

g. Cosrection of Emors

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

g. 2. Any errors to be comected or adjusted, preventing proper assembly, shall
be immediately reported to the Engineer, and such comections or adjustrments
shall be made as necessary and approved by the Engineer.

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

h. Erection

h. 1. Erection and instaltation shaft be as per approved shop drawings.

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

h.3. Operations, procedures of erection and bracing shall not cause any
damage to works previously placed nor make overstress to any of the
building parts or components. Damage caused by such operations shall
be repaired as directed by the Engineer at no extra cost to the Employer.

GALVANEZING

PREPARATION

All mild steel parts exposed to weather shall be hot-dipped galvanized after fabrication in accordance
with the requirements of ASTM A 123 or ASTM A 133. Prior to galvanizing, the surfaces shall he
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cleaned of dirt, weid spiatter, grease, slag, oil, paint or other deleterious matters. The steel
surfaces shall be chemically de-scaled and cleaned with the same abrasive blast or other suitable

method as approved by the Engineer.

COATING

The zinc coating shall consist of uniform layers of commercially pure 2inc free from abrasions,
cracks blisters, chemical spots or other imperfections, and shall adhere firmly to the surface of
the steel. The weight of zinc coating per square meter of actual surface shall not be less than
550 grams. Any surface damaged subsequert to galvanizing shall be given two coats of approved
zinc rich paints.

PAINTING

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

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

SHOP PAINTING

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

All steel work shall be thomoughly dried and cleaned of all locse mill scale, rust and foreign
matters by means of sand blasting or other suitable methods approved by the Engineer before
shop painting shall be applied. Each individual piece shall be painted prior to assembly. Portions
where

field welding or field contact with concrete is required shall not be painted.

Except for galvanized surfaces and items to be encased In concrete, clean ferrous metal
surfaces shall be given one coat of Amerlock 400 Epoxy Primer at 100 Microns or approved
equal. Additional coat shall be apphied 0 surfaces that will be concesled of inaccessible for
finish painting by Ameriock 400, Top Coat at 150 Microns with color or equivalent.

FIELD PAINTING
After erection, the Contractor shall thoroughly prepare and clean the entire surface of all structural

steel from all dirt, grease, rust or other foreign matters. The entire surface of all members shall
then be field painted.

MATERIALS
1. Structural Steel Work

a. After surface preparation, steelwork shall be given one coat of approved
prefabricating primer,
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b. Before final assembly of steefwork at the fabricator’s shop, two shop coats of
special red lead primer shall be applied to the surface of seclions to be in
permanent contact, meeting faces and all other concealed surfacas. After final
assembty, but before delivery to the project site, the steelwork shall likewise be

given two shop coats of special red lead primer.

2. Galvanized Steetwork

All galvanized steetwork shall be treated with zine chromate two-pack eich primer followed by
one coat of non-eteh zinc chromate primer.

3. Miscetlaneous Metal Work

Unless otherwise specified in other Sections of the Specifications or shown on the
drawing, misceflaneous metal works such as iadders, structural steef ladder rungs, etc.
shall be given two shop coats of epoxy primer and two coats of apoxy ename.

CONSTRUCTION METHODS
1. Cleaning of Surfaces

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

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

2. Hand Cleaning

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

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

3. Sandblasting

All stesl shall be cleaned by sandblasting. The sandblasting shall remove all loose mill
scale and other substances. Special attertion shall be given to ¢leaning of comers and re-
entrant angies. Before painting, sand adhering to the steel in comers and elsewhere shalt
be removed. The dleaning shall be approved by the Enginees prior to any painting which shall
be done as soon as possible before rust forms.

4, Flame Cieaning

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

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

b. The surface to be painted shall be cleaned and dehydrated {free from occluded
moisture} by the passage of oxyacetylene flames which have an oxygen to
acetylene ratio of at lsast 1.0. The oxyacetylene flames shall be applied to the
surfaces of the steel in such a manner and at such speed that the surfaces
are dehydrated; dirt, rust loose scale in the form of blisters or scabs, and similar
foreign matters are freed by the rapid, intense heating by the flames. The number
arangement and manipulation of the flames shall be such that all pavts of the surfaces
1o be painted are adequately cleaned and dehydrated.

c. Promptly after the application of the flames, the surfaces of the steef shall be wire
brushed, hand scraped wherever necessary, and then swept and dusted to remove
all free matesials and foreign particles.

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

5. Weather Conditions
a, Exterior Coatings

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

b. Interior Coatings

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

6.  Application

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

b. Field Paintng

When the srection work is complets, inciuding all bolting and straightening of
bent metal, all adhering rust, scale, diit, grease or other foreign matenals shall be
removed as specified above.

As socn as the Engineer has examined and approved each steel and metal works
structures, all field bolts, all welds, and any surfaces from which the top or first
cost of pairt has become wom off, of has otherwise come defactive shall be
cleaned and thoroughly covered with one coat of paint.

Surfaces to be bolted and surfaces which shall be in contact with concrete, shall not
be painted. Surfaces which shall be inaccessibie after erection shall be painted with
such field coats as are required. When the paint appled for retouching the shop coat
has thoroughly dried, and the field cleaning has been satisfactonly completed, such
field coats as are required shall be applied. In no case shall a succeeding coat be
applied until the previous coat is dry throughout the full thickness of the paint fiim. All
small cracks and cavities which were nct sealed in a watertight manner by the first
field coat shall be filled with a pasty mixture of red lead and linseed ol before the

second coat is applied..

Conatruciion of PREOTTR Wi QT Feemg and R.C. Prer
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The following provision shall apply to the application of both coats. To secure a
maximum coating on edges of plates or shapes, bolt heads and other paris
subjected 10 special wear and attack, the edges shall first be stnped with a
longitudinal motion and the bolt heads with a rotary motion of the brush, followed
immediately by the general painting of the whole surface, including the edges and boit
heads,

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

General Manners

Painting shall be done in a neal and workmanlike manner. Paint may be applied
with hand brushes or be spraying, except aluminum paint which preferably shall
be apphied by spraying. By either method the coating of paint applied shall be
smoothly and uniformiy spread so that no excess paint shalt coltect at any peint. if the
work done by spraying is not satisfactory to the Engineer hand brushing shall be
required.

Brushing

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

Spraying

Power spraying equipment shall be used to apply the paint in a fine spray.
Without the addition of any paint, the sprayed area shall be immediately followed
by brushing, when necessary, to secure unriform coverage and to eliminate
wrinkling, blistering and air heles.

Removal of Paint

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

Construction of Pixiorm with RORO Ramp wnd R.C. Pler
Port of Spn Asdrex, San Andires, CelCThuanes



50
Technical Spediicrions
(Maciing and Fendenng Sysiem)

ITEM 07 : MOORING AND FENDERING SYSTEM

SCOPE OF WORK

1. The work includes fumishing of all labor, matenals and equipment to complete the
installation of mooring bollards and fenders in piersiwharves.

2. The work shall include the supply, transpodt, handling, storage and installation of fenders
systerns in the newly constructed piers.

3. The Contractor shall fumish and install the necessasy fittings as shown on the drawings
and/or specified.

Supplementary parts necessary to compiete and install each item of works shail be included
whether or not shown or specified. The Contractor shafl fumnish to refevant rades all anchors,
fastenings, inserts, fittings, fotures or the like to be installed on or required for securing the works.

The Contractor shall submit shop drawings of ali fitting works prior to placing orders and
commencement of any fabrication.

MATERIAL REQUIREMENTS
MOORING SYSTEM

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

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

The size of the boits, nuts and washers shall be in accordance with the specifications provided in
the plansidrawings. The anchor plate shall be connected to the holding down bolt as shown in the
plans/drawings. All bolts, nuts, washers etc., that are exposad shall be hot-dip galvanized.

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

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

The exposed suiface shalt be coated with rust proof paint and fnishing paint, which shall be coaltar
epoxy of 120m micron thickness in accordance witht JIS K5623 or the approved standard.

Base Steel:
Chemical composition and mechanical properties of base metal to be used for fabrication of

moaring bollard and its accessories shall comply with ASTM A38 and other required standard siated
therein.

Construction of Platform with RORRO Remyp sid A.C. Fier
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Concrete Foundation :

Concrete foundation for mooring bollards shall confosm to the requirements of the Section
conceming “Reinforced Concrate”.

Visual Inspection :

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

Mill Test Certificates:

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

Tast Inspaction:

Inspection of all materials and mathods of fabrication shall be camied out by the Contractor.
However, the Engineer reserves the right to inspect all facilities at any time dunng the
manufacture to ensure that the materals and workmanship are in accordance with
Specifications and the best of workmanship.

Consinuciion of Piiorn wilh RORO Ramp snd RC. Pler
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FENDER SYSTEM

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

PHYSICAL PROPERTIES OF MATERIALS

The rubber for the fenders shall be of high quality natural rubber, synthetic rubber or mixed rubber
blanded with carbon black used in the rubber industry and shall have sufficient resilience and ant-
ageing, weathering, abrasion, wear and o resistant properties. The rubber dock fenders shall be

free from bubbles, cracks and other harmful defects.

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

Physical Properties and Test Method

Test [tem Properties Test Method
i ' ini D412
Tensile Strength 160kg/sq.m minimum Test plice: ASTM
b : . Dumbell No. 3 ASTM
é Elongation 350% minimum 01456
2 Hardness 76Hs maximum .
5] Spring Type
ASTM
2 hardness test D3240
+ {Type A}
=
i MD412
k: _ | Fenslle Streneth Not less than 80% of ASTRETA
Z| E . icinal value : ; ASTM
= 3 Elongation original va Aging by air Dasse
— heating: 20+1°C | “-%2% |
-ﬁ Hardness Not more than original x 36 hours. ASTM
value +8° D2240
Compression Test 30% maximum Heat treatment:
70+1'Cx 22 ASTM D395
hours.

Note: Equivalent Standards are acceptable.

FITTINGS AND ANCHORAGE

Anchor bolts and connecting hardware shall be fabricated using type of steet specified (ASTM A36)
and to the required shapes and sizes shown on the approved plan/drawings.

TESTING, SAMPLING, INSPECTION, ACCEPTANCE, MARKING AND PACKAGING
Testing

Sample rubber dock fenders that shall be incorporated in the project shall be subjected to
tests. it shall pass the required energy absorption and reaction force at a certain deflection

as indicated int tha plan.

The Contractor shall be required to submit test certificates showing compfiance to the above
requirements. The test cerificates shall be certified by an independent testing institute /
organization recognized by the Authority.

Cofrsiruciion of weh and RC._ Plar
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All units shall be fested for performance. The fender shall be compressed repeatedly three

{3) times {0 the maximum deflection at the speed from 2 to 8 cm. per minute. The load and

deflection values shalf be recorded with the precision of 0.1tf and 0.5mm respectively. The

results shall be plotted in the form of loaddeflection-energy absorption curves. The average

data obtained in the second and third test loading shall be considersd as performance
values.

Inspection

Al fenders of each type shall be inspected for compliancs to specified dimensions and all
fenders shall be inspected for any sign of flaw or defect inimical 1o its use.

All anchor bolts and fittings shalf be inspected. The matenal used for the fabrication of bolts
and fittings shall be covered by the manufacturers cestified mili certificate and shal be
verified by the Authority.

Acceptance Tolerance

The acceptance tolerance shall be based on the following:

1. Feander Dimension

Length : -2% to +4%
Width : -2% fo +4%
Height : 2% to +4%
Thickness : ~2% to +8%

2. Anchor Bolt Holes in Fender
Drameter of the Hola : +2.0mm
Pitch of the Hola : +4.0mm

3. Acceptance tolerance for all fenders supplied shall be as follows:
E = Energy absorption, £ 2 Spedified E but not more than 10%

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

Conairuciion of PElion witi RIGRO Ramg anvd R.C. Pt
Fort ol Gea Andmas, Ban Angres, Cataehmoss



Marking
All fender units shall be cdearly numbered and marked. Each fender shall have the following
markings.
1. Fender type and manufacturer's name or trade mark
2. Production sefial number
3 Date of manufacture or its abbreviation
4. Main dimensions
5. Project identification as follows:
Name of Port/Project :
Year supplied
Packaging

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

EXECUTION

MOORING / FENDERING SYSTEM

All units shali be installed at the locations shown on the drawings and as directed by the Engineer.

Conatruction of Plrtiorm with RORO Ramp end RC. Pier
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Technical Specficatioons
(Pmject Billiom )

ITEM 08 ) PRGJECT BILLBOARD

SPECIFICATION
The Project Billboard shall be installed at locstion(s) designated by the Engineer.
The size and specifications of materials for the standard billboard shall be 4ft. x 8ft. {1,200mm x

2.400mm) using ¥z inch (12mm) marine plywood or tarpaulin pester on 3/16 inch (Sram) madnne
Plywood.

Project billboards shall not contain Name(s) andfor picture(s) of any personages.

See attached drawings for further details of the standard billboard.

Combrecton of Phtiont with RORKD Rang and R.GC., PRT
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# To all our contractors, suppliers, and
service providers, all we ask is for you to

'SPEED UP
your contractsand = | INNISH
AH EAD of schedule,

WITHOUT SACRIFICING

QUALITY

of work, and REASONABLENESS

OF COST agreed upon. Gawin niyo
‘van at hindi tayo maghihiwalay ng
landas (Do that and we will not part ways).”

A Message from
DOTr Secretary Arthur Tugade

[ A R I B D B
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ITEM 09 2 SAFETY SIGNAGES AND BARRICADES

DESCRIPTION

This work includes the fumishing and installing of safely signages and bamicades in accordance
with the specifications and to the details shown below in the drawings, or as directed by the
Engineer.

SPECIFICATION

The Signage's and Barricadss shall be instslled at location{s) designated by the Engineer.

The sizes of the standard signages shal be 2-2/3ft x 4ft (800mm X 1.200mm) for fixed type and
21t x 2-2/3ft (600mm x 800rmm) for mobile type. For bamicade standard 2ft x 2—2/3ft {600mm x
800mm) shall be provided.

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

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

CONSTRUCTION ]

AREA
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FNOY - S FRONT DE
FRAMING FORL (.60 x 1.20m SIGNAGES FRAMNG FOR 160 x (1. 80m SIGNAGES AND SARRICADES

STANDARD PLAN FOR SIGNAGES AND BARRICADES
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