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If ten percent (10%) of the random ultrasonic tested indicete unacceptable defect, the
remaining eighty percent (80%) of the wekling shall be tested. Repair welding required shall
b ulirasonic tested after the repairs are made.

CORRECTIONS

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

1. Excessive convexily or overlap shall be reduced by grmding.

2. Undercuts, lack of welkd shall be repaired with necessary reinforcement of weld afier
removal of any foreign materials such as slag, dust, oil, etc.

3. Any defects such as slag inclusions, incomplete fusion, or inadequate joint penetration,
shall he completely removed, cleaned and re-welded.

4, Cracks in welds or base steel, shall be removed to sound steel throughout their

length and Scm beyond each end of the crack, followed by welding. The extent of the crack,
depth and iength, shall be ascerained by the use of acid elching, magnelic particie

inspection or cther equally positive means.
The removal of welded steel shall be done by chipping, grinding, oxygen cutting, oxygen
gouging, or air carbon ar¢ gouging and in such a manner that the remaining welded sleel

or base steel is not nicked or undercut. Defective portions of the welding shall be
removed without substantial removal of the base steel.

INSTALLATION
1. Instalation Program
a Prerequisite Condition
Prior to executing steel fabrcation amnd field installation, the Contractor shall
prepare a comprehensive installation program including engineering supervision
organization, fabrcaton procedures, field installation procedures, matenal
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. . Instalation Requirement
a. Setting of Anchor Bolt and Others
a. 1. Anchor bolts shall be set in accurate position by using templates.

a.2.  The setting method shall be proposed to the Engmeer for his approval before
sefting starts.
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. 3. The threads of bolt shall be cured with an appropriate method agamst rust
and/or any damaga before tightening.

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

Temporary Bracing

b. 1. Temporary bracing shall be installed as necessary 1o stay assembles and
assume loads against forces dve 0 transport, erection operations or other
work.

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

b.3. Extent and quality of temporary bracing shall be as necessary aganst wind

and other bbads, ncluding setsmic loads not less than those for which the
permanent structura is designed to resist.

Adequacy of Tempomary Connections

Durmg erection, emporary connection work shall be securely made by bolting andfor
welding for all dead load, wind and ereclion stresses.

Algnment

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

Field Welding

e. 1. Any shop paint or surfacas adjacent fo pints where fiekd welding is to
be executed shall be wire brushed to remove paint/primer.

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

High Strength Bolts

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

Comection of Emors

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

g. 2. Any emmors to be corrected or adjusted, preventing proper assembly, shall
be immediately repored o the Engineer, and such comections or adjustments
shall be made as necessary and appioved by the Engineer.

g. 3. Cultting or alterations other than as approved will not be permitied.
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h. Erection
h.1. Erection and installation shafl be as per approved shop drawings.

h. 2. Each structural unit shall be accurately aligned by the use of steel shims, or
other approved methods so that no binding in any moving parts or distortion of
any members occurs befora it is finaly 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 drecied by the Engineer at na extra cost fo the Employer.,

GALVANIZING
PREPARATION

AR mild steel parts exposed o weather shall be hot-dipped galvanized afler fabwiczation in accordance
with the requirements of ASTM A 123 or ASTM A 153. Prior to galvanizing, the surfaces shall be
cleaned of dirt, weld splatter, grease, slag, oil, paint or other deleterious matters. The steel
surfaces shall be chemically de-scaled and cleaned with the same abeasive blast or pther suitable
method as approved by the Engineer.

COATING

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

PAINTING

This work shall consist of the preparation of the metal surfaces, the application, protection
and drying of the painted surfaces, and suppling of all tools, tackle, scaffolding, labor and

materials necessary for the entine work. Painting shall be applied in the field or shop as
approved by the Engineer.

Unless atherwise speciied of approved, sl painting work for structural steed shall comply with the
requirements of this Sechon.

SHOP PAINTING

All structural steel shall be given a shop primer after fabrication and deaning before defivery
o the site,

All steel work shall be thoroughly dried and cleaned of all loose mill scale, rust and foreign
matters by means of sand blasting or cther suitable methods approved by the Engineer before
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shop panting shall be appled. Each individual piece shall be painted prior to assembly. Portions
where fiekl wedding or fiek] contact with concrele is reguined shall not be panied.

Except for galvanized surfaces and items to be sncased in concrete, clean ferrous metal
surfaces shall be given one coat of Amerfock 400 Epoxy Primer at 100 Microns or approved
aqual. Additional coat shall be appled to surfaces that wil be concealed or inaccessible for
finish painting by Amerock 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 al members shall
then be field painted.

MATERLIALS
1. Structrral Steel Work

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

b. Before final assembly of steelwork at tha fabricator's shop, two shop  coats  of
special red lead primer shall be applied to the surface of sections to be
permanent contact, meeting faces and all other concealed surfaces. After final
assembly, but hefore delivery to the project site, the steelwork shall likewise be
given two shop coats of special red lead primers.

2 Galvanized Steelwork

All galvanized steelwork shall be freated with zinc chromate two-pack etch primers followed by
one coat of non-edch zine chromate primer.

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

CONSTRUCTION METHODS

1. Cleaning of Surfaces
Surfaces of metal to be painted shall ba thoroughly cleaned; removing rust, loase mill scale,
dirt, oil or grease, and other foreign substances. Unless cleaning is to be done by sand
blasting, all weld areas, before cleaning is started, shall be neutralized with a proper
chemical, after which they shall be thoroughly rinsed 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, harmmess or other effective means. Oil and grease shail be removed by the use of

gasolne of berzenea.
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Bristie or wood fiber brushes shall be used for remaoving loose dirt

Sandblasting

All steel shall be cleaned by sandblasting. The sandblasting shall remove all loosa mill
scale and other substances. Special aftention shall be given to cleaning of comers and re-
entrant angles. Before painfing, sand adhering ko the steel in comers and elsewhere shall
be removed. The cleaning shall be approved by the Engineer prior to any painting which shal
be done as soon as possible bafore nust forms.

Flame Cleaning

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

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

subsequent operabons.

b. The surface to ba painted shall be cleaned and dehydrated {free from occluded
moisture) by the passage of oxyacetylene flames which have an oxygen to
acetylene ratio of at least 1.0. The oxyacetylene flames shall be applied o 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
foregn matters ana freed by the rapid, intense heating by the flames. The number
amangement and manipulation of the flames shall be such that all parts of the surfaces
1o be painted are adequately cleaned and delrydrated.

G Promptly after the application of the flames, the sufaces of the stesl shall be wire
brushed, hand scraped wharever necessary, and then swept and dusted to remove
all free matenals and foreign particles.

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

Weather Conditions

a. Exterior Coatings
Coatings $o surface shall not be applied during foggy or raiy weather, or under the
folowing surface temperature conditions: below 4°C, or over 35°C, unless approved
by the Engineer.

b. Interior Coatngs

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

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

b. Field Painting

When the erecticn work is complete, including all bolting and straightening of
bent metal, all adhering nist, scale, dirl, grease or other foreign materials shall be
remcved as specified above.

As soon as the Engineer has examined and approved each steel and metal works
structures, all field bolts, all weids, and any surfaces frorm which the top or first
coat of paint has become womn off, or has otherwise come defective shall be
cleaned and thoroughly covered with one coat of paint

Surfaces to be botted and surfaces which shall be in contact with concrete, shall not
be painted. Surfaces which shall be maccessible after erection shall be painted with
such field coats as are required. When the paint applied for retouching the shop coat
has thoroughly dried, and the field clkeaning has been satisfactorily completed, such
field coats as are required shall be appled. In no case shalt a succeeding coat be
applied unfil the previous coat is dry throughout the: full thickness of the paint film. All
small cracks and cavities which were not sealed n a waterlight manner by the first
field coat shall be filled with a pasty mixture of red lead and linsesd oil before the
second coat & appled.

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

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

GC. General Mannars

Painting shall be done in a neat and workmanlike manner. Paint may be applied
with hand brushes or be spraying, exceptaluminum paint which preferably shall
be applied by spraying. By either method the coating of paint applied shall be
smoocthly and uniformly spread so that no excess paint shall collect at any point. If the
wark done by spraying is not satisfactory to the Engineer hand brushing shall be
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required.
Brushing
When brushes are used, the paint shall be so0 manipulated under the brush as to

produce a smooth, uniform, even coating in close contact with the metal or with
previously apphed paint, and shat be worked into alf comers and crevices.

Spraying

Power spraying equipment shall be used to apply the paint in & fine spray.
without the addition of any paint, the sprayed area shall be immediately followed
by brushing, when necessary, 10 secure uniform coverage and 0 elminate
wrinkling. bistering and air holes.

Removal of Paint

if the painting ls unsatisfactory to the Engineer the paint shall ba removed and the
metal thoroughly cleaned and repainied.
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ITEM 09 : PAINTING
GENERAL

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

SCOPE OF WORK

This Section covers the surface preparation, coating materiais and application of coatings systems
required for the Works.

The work shall consist of fumishing of all labor, materials, aquipment and other ncidentals
necessary for the supply of painting materials and the complete painting of surfacas as shown on
the drawings in accordance with this Specification and as directed by the Froject-In-Charged.

The term paint as hereinafter used includes emulsion paints, vamishas, ofs, pigments, thinner
and dryers.

All exposed metal surfaces, except metal surfaces embedded in concrele, shall be painted nless
otherwise specified.

STANDARD

The following publications listed below, but refermed to thereafter by basic dasignation only, forms a
part of these Specifications to the extent indicated by the referenca themto:

Steel Structures Pawiting Councll {(SSPC) U.S. Specification JIS K 5628 Red-ead Zing Chromate Anti-
Comosive Pant.

SUBMITTAL

1. The Contractor shall submit work method statements with lists of materials to the
Projectin-Charged for approval twenty eight days before the stating of works. This
statement shall include folowing items:

Type of pant and mamrfaciurer
Manutacturer's specifications
Storage and delivery of materials
Surface preparaton

Finish painting and drying
Touch-up painting, if any
Equipment

2. The Contractor, before placing order for the painting materials, shall submit to the
Project-InCharged for approval samples of materials. No placing of orders for material shall
be made without his approval.

BrpapoE
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STORAGE AND DELIVERY

1. The Contracter shall deliver all material to the site in the original labeled sealed cans
and containers, with labels intact and seal unbmoken.

a. Seals shall ramain unbroken untl after Inspection and acceptance of material by the
Project-In-Charged.

b. The Contractor shall deliver materials in ample quantities sufficiently in advance
of the nead to avoid any detay of interrupiions in the works.

2. Paint in thinner shall be stored in accordance with the approved manufaciurer's
. :

a. All regutations required for storage of painl shall be observed and all necessary
safety signs required by goveming codes shafl be posted.

b. Any damage caused by failure ¢ exercise proper precautions in paint storage shal
be repairex.

MATERIAL REQUIREMENTS
PAINT

Pants for the prolective coating system shall be the product of a manufacturer approved by the
Project-in-Charged.

Paints for exterior finish must be with tile ke durability and elegance, fast drying, solvent based
acrysc, highly suitable for coastal or polluted arsas with axcabient anti-fungus properties and akal
resElbance.

100% Acrylic, water based, quick-drying, easy o clean-up and enwvironmentally friendly, resist dirt,
stains, akal, water, humidity, algae, mold and mildew growth and highly durable paint for interior
fnish,

An all-purpose synthetic quick dry paint for all ypes of wood and metal surfaces. it has high gloss,
good color retention and outstanding durability.

For pipes, valves and equipment, galvanized and ungaivanized ferrous metal, use a 100% acryic
gloss paint, has excellent resistance to ultraviokst rays and resists chaiking, cracking and color fading,
dnes fast and envilonmentally fnendly.
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BSCHEDULE OF PAINTING
Architectural Hems
a. Exterior Finishes
1. On Concrete Walls
Three Coats, Concrete Masonry Pant Elastomenic Paint
or approved aqual
2. Unprimed Femmous Metal
First Coat Red Oxide Primer,
#310
or approved equal
Second & Third Coat Quick Dry Enameid
or approved equal
3. On Concrete Block Wall
Masonry Neutralizer #44
Masonry Neutralizer or approved equal
Three Coals Elastomenc Paint
Concrete Masonry Paint or approved equal
4. On Wood
First Coat Flatwall Enamei
Extengs Wood Primer or approved equal
Second & Thid Coat Quick Drying Enamet
Exterior enamed or approvad egual
b. Interior Finishes
Location of the warious finishes are Risted in the
Finish Schedule on the drawings or else will ba
confirmed by PPA
1. On primer and coated melal two coats of | Red Oxide Primer,
interior semi-gloss enamel or as indicated | Quick Dry Enamel
in the Schedule finish or approved equal
2. On Plaster
First Coat Masonry Neutralizer
or approved equal
Three Coats Elastomenc Paint
of approved equal
3. Cn Wood
Fwst Coat Flatwall Enamel
Enamel undercoater o approved equal
Second & Thwrd Coat Quick Drying Enamel
Extemor enamel or approved equal
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4. Wood Stain Finigh
Fisl Coat Qil Wood Stain ,
Second & Third Coats Lacquer Sanding Sealer
Fourth & Fifth Coats Clear Gloss Lacquer or approved
equal
§. For Cabinstry
First & Second Coat Lacquer Primer Surfacer
Third Coat Automotive Lacquer
&. For Doors
First Coat Fiat Latex
Undercoal & Base Coat Waiter based decorative paint
system
¢. Non — Architectural lterms
{Piping, valves, equipment, ec)
1. Piping, vaies, aquipment et in rooms are
o ba painted
2. Galvanized pipes and ducts
Primer = one coat Red Oxide Primer,
oF approved equal
Quick Dry Enamel
Finish = ona coat or appwoved equad
3. Black sleel pipes
Primer - ona coat Red Oxide Primer,
or approved equal
Quick Dry Enamel
Finish — one coat or approved equal
4. Mechanical ltems
a. Ungatvanized ferrous metal
Primer = one coat Red Oxide Primer,
or approved equal
Finish — one coat Quick Dry Enamel
or approved equal or approved
equal
b. Galvanized ferrous metal
Primer = one coat Red Oxide Primer,
of approved equal
Finish — ona coat Quick Dry Enamsl
or approved equal or approved
equal
¢. Submerged galvanized ferrous melal Red Oxide Primer,
Primar — one coat o approved equal
d. Buned miscellaneous ferrous surface Red Oxide Primer,
valves, & flanged joints (excl. pipe) of approved equal
Primer — pne coat

WESRCAE W MTACLE TOOA TRGM GF TMICHPTE AN 2_PLETT LCEHTING EY5TEM COVERLT WL FWeT, GLEST AND SECLNOTY BULDING
Purt of Ttz City, Adury



73
Tochnical Specicaions {Buildng Works)

EXECUTION
SURFACE PREFARATION OF STEEL
1. Steel surfaces shall be cleaned as follows:

a. All round welds, burrs and sharp surface pojections shall be ground smooth and all
weld spiatier shall be removed prior 10 blast deaning.

b. Sand abrasives, if used, shall be clean, and free from salt and exiraneous
matter. Tha aand shall pass through a 2.0mm test sieve, and be substantially
retained on a 0. 18mm st seve, with at least 25 percent retained on a 0.355mm test
sieve,

c. Metallic abrasive, it uged, shall be sharp, hard and free from dust, andd shall pass
through a 1.8 mm test sieve.

d. Blast cleaning operations shall not be conducted on surfaces that will be wet after
blasting and before coating, or when the surfaces are less than 10°C above degree
points, or when the relative hurmidity of the ar i greater than 95 percent.

8, Any oil, grease, scil, dust or other foreign matter deposited on the cleaned surfaces
shall be removed prior to painting. In the event that rusting occurs after completion of
the surface preparation, the surfaces shafl be cleaned again in accorndance with the

spacified method.

f Particutar care shall be taken to prevent the contammabton of other comosive
chemicals before the application of the paint. Such contamination shall be
removed from tha cleaned surface by flash blasting and the paint applied immediately.

[+ Cara shall be taken to prevent contamination of cleaned and painted surfaces by
cleaning oparations in an adjacent area.

h. Surfaces not to be painted shall be suitably protected from the effects of cleaning
ard painting operations.

SURFACE PREPARATION OF WOOQD

1. Wood surfaces ahall be sanded to a fresh surface. Swface mouki where present, shall
ba ramoved by washing, rubbing down and buming off as necessary. Resinous exudation
and large knots shal be removed and replaced with filler or other materials approved by

the Project-in-Charged.

2. Parts of imber to be enclosed in walls shall always be primed unless already impregnated.
Priming shall be brushed on and a minimum of two coatls applied to end grain. When the
priming paint is hard, all cracks, holds, open joints, etc. shal be made good with hard
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stopping and rubbed down with fine abrasive paper. Priming of joinery shall be appiied only
on site after the Project-in-Charged has approved such jonery and before i is fixed, For
intemnal surfaces primer coats shall be carefully fiatted.

SURFACE PREPARATION OF CONCRETE AND PLASTER

Concrete and cement plaster surfaces (o be painled shall be prepared by removing effiorescence,
dust, dirt, grease, oil, asphalt, tar, excessive mortar and mortar droppng and by roughening to
remove glaze. A zing sulfate solution shall be apphed before prime cost.

SURFACE PREPARATION FOR FIBER CEMENT SURFACES

Shall be dry and clean prior to application of the specified first-coat material, Oil, grease, or
rust stains shall be carefully removed by the use of suitable solvent. Wire brushing wili not be
permitted. After the first coat has become dry ard prior o application of finish coals, touch-up coats
shall be applied to suction spols.

Al UMINUM FRAMES FOR DODRS AND WINDOWS

All metal surfaces shall undergo pre-treatment process which includes: desmutting, water-
rinsing, degreasing/etching, water rinsing, zine phosphating, waler rnsing and acid rinsing.

Powder coating application, shall be factory appked and shall be done in one operation using an
edeciro-static powder gun. The materialg to be coated should be well connecied i earth. Coating
thickness shoukd be: kept 10 3 minimum of 60 microns for exposed areas. On details which are o be
trealed mechanically after coating (drilling, sawing. eic.), the coating film must not exceed 100
MICTONS.

The powder coating shall be oven cumd in the range of 20 minutes at 220° C {metal temperatura
measured on the area with greatest matal thickness). The temperature variztion in the oven should not
exceed +-10° .

Hamdling

Coated items should ba cooled to no Jess than 40° Centigrade before handling. Precautions
should be taken to aveid damages on the finished coating during stacking, storing and
transportation.

Storage and Delivery

Inspect materials deliverad to the site kor damage. Unload and store with minimum handling.
Provide storage space in dry location with adequate ventifation, free from dust or water
and easily accessible for inspection and handWng. Store materials neatly on the floor, proparly
stacked on non-absorptive strips or wood platiorme. Protect finished surfaces durng shipping
and handing usmg manufaciurer's standand method.

WOOD REPAIR

Badly decaved areas shall be removed and repaired. Areas and pieces decayed beyond repair
shall be replaced with new pieces that match originals in all respects. Moderately decayed areas,
weathered, or gougad wood shall be paiched with approved patching compounds, and shall be
sanded smooth. The source or causs of wood decay shall be identified and comected peior to
application of patching materials, Wet wood shall be completety dried fo a moisture content
not exceeding 12 percent, as measured by a moisture meter, to its full depth before patching,
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urdess otherwise authorized. Wood that is to be patched shall be clean of dust, grease, and loose
paint.

1. Epoxy Wood Repair

Epoxy wood repair materials shall be applied in accordance with manufacturer's written
instructions. Health and safety instructions shal be followed in accordance with the
manutaciurer's instructions. Clean mixing equipment shall be used o avoid
contamination. Mix and proportions shall be as directed by the manufacturer. Batches shall
be only large enough to complete the specific job intended. Patching materiaks shal be
completely cured befora painting or reinstaliation of paiched pieces.

2. Epoxy Consclidant and Epoxy Paste
Epoxy liquid wood consolidant shal be used:

1. To penatrate and impregnate deteriorated wood sections in order to reinforce
wood fibers that have become softened or absorbent.

2. As a primer for areas that are {0 receive epoxy paste filler. Epoxy pasts shall be
used to fill areas whera portions of wood are missing such as holes, cracks, gaps,
gouges, and other voids.

MUXING AND THINNING

Mixing and thinning of paint shall be done in accordance with the approved manufacturer’s prinied
nstructions. The pot life of aach pamt as stated by the manufacturer shall not be exceeded.

WEATHER CONDITION

The paint shall not be applied when the retative humidity is above 85 percent. The paint shall
nod be applied m r@in, wnd, fog, dust or st

APPLICATION

Workmanship shall be first class in every respect. All work shall be done in a workmanship manner
s that the finished surfaces shall be free from runs, chop, ndges, waves, laps and unnecessary
brush marks. All coats shall be applied in such manner as to produce an aven film of uniform
thickness. Edges, comers, crevices, welds and rivets shall mecsive special atlention o ensure that
they receive an adequate thickness of paint.

Al painting shall be done by thoroughly expenenced workmen.

Safely regulations shall be adharad to at all times, including the wearing of respirators by persons
engaged on assisting in spray painting. Adjacent areas and installation shall be protected by
the use of cloths or other approved precautionary maasunes,

Plain enamel and vamish shal bs apphed carefully with good clean brushes of approved
spraying equipment, except that the initial coat on any surface shall be applied with brush.
Sufficient ime shall be allowed between coats to assure thorough drying and each coat shafl be
in proper condition before receiving the next coat.

Sanding and dusting as required shail be pardformed between coats In vamishing work. Finish
coat shall be smooth and fres from runs, sags, and other defects, Exterior paint shall not be apphed
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(Painiireg)

during rany days.

All paint when applied shall provide a satisfactory film and smooth, even surfaca. Paint shall be
thoroughly stimed and kept at a uniform consistency during application. Powdered metaliic pigments
added at the time of use shall be mixed by adding the powder in smal increments o about one-thind
of the base paint or wehiclke, with thorough mixing o obtain a smooth paske. The remainder of the
base paint shall then be thoroughty stimed n.

Different brands of emuision paints shall not be mixed priof ¥ apphication of the materials.

Whare necassary to suit condiions of surface ternperature, weather and method of applicabon, the
package paint may be thinned immediately prior to application in accordance with the approved
manufacturer's directions, but not in excess of 125 cc of suftable thinnar per liter (one pint per
gallon), Before using, the paint shall be mixed to a uniform consistency and shall be stimed frequentty
during application.

Paints cther than water-thinned paints shall be applied only to surfaces which are completely
frea of moisture as determined by sight or touch and only auch combinations of hurnidity to be
painted as will cause evaporation rather than condensation,

Surfaces which have been cleaned, pretreated and/or otherwise been prepared for painting shal
be primed or painted with one coat of finish paint as soon as practicable aftar such preparation has
been completed, but in any event prior to any deterioration of the prepared surfaces.,

The first coat of paint on all exterior surfaces shall be applied by brush. Interior prime coats and
all othar subsequent coats on either exterior or interior surfaces may be applied by brush or spray.
Whanever spraying is permilied all areas maccessible o spray painting shall be coated by
brushing or other suitable means. Brushes to be used for application of water-amuilsions shall be
soaked in waler for a period of 2 hours prior to usse.

All cloths and cotton waste which might constitute a fire hazard shall be placed n dosed metal
cortamers or destroyed at the end of each day.

{Jpon completion of the work, all staging, scaffolding, and containers shall be removed from the
gite or destroyed in a manner approved by the Project-In-Charged. Paint spots, or stains upon
adjacent surfaces shall be remaved and the entire job left clean and acceptable 10 the Project-in-
Chamed.

Na smoking shall be permitted n the vicmity whene painting is going on.

TOUCH-LIP PAINTING

Touch-up painting shall be done with the same paint as used for the orginal coat. The
resulting minimurm dry film shak be the same as for the originad coat.

Touch-up painting shall include cleamng and painting of field cannections, welds and all damaged or
defective paint and nisted areas.

During touch-up painting, only keose, cracked, brittle or non-adherent paint shall be removed during
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cleaning. AN exposed edges shall be feathered. Touch-up painting shall be performed in a
manner which will minimize damage to sound paint, Rust spots shall be thorcughly cleaned and
wdges of the existing paint shall be scraped back to sound material.

DRYING

1. Mo prisnar or paint shall ba forced to ba dried under conditions which will cause cracking,
wrinkling, blistering, or formation of pores which woukd detrimentally affect the condition of
the paint.

2. Mo drer shall be added to the paint unlasa apecified In the approved manufacturer's

3 Painted surfaces shall be protected from dust, dirt, and the alements of the weather undil dry
1 the futlest extent practicable.

4 After drying, any areas of paint damaged from any cause shall ba removed, the surface
again prepared and then touched-up with the same paint and to the same thickness as
the undamaged areas as specified in sub-soaction 4.14.3.7 above.

HANDLING

1. Precautions shall be taken to minmize damage to paint fikms resulting from stacking for
drywg.

2. Paint which is damaged in handiing shall be scraped off and touched-up with the same
paint and in the same thickness as was previously applied o0 the damaged area at
Contractor's expense.

INSPECTION

1. All works and materials supplied under this Specification shall be subject %o inspection
by the Project-in-Charged.

2. The Contractor shall correct such warks or replace such materials found defoctive under
these Specifications at his own axpenss.
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ITEM 10 : SIGNAGES
SCOPE OF WORK

Fumnish materals and perform labor to include miscelaneous works required for the installation
of room identification for the toilets and port office.

SAMFPLE AND SHOP DRAWINGS
The Contractor shall submit samples for approval by the Architect Notify the Architect for any
changes, clarifications and discrepancies.
For the room LD. full size lettering layout and installation method shall be submitied to the Architect
for approval before start of work.
MATERIAL RECUIREMENTS
1. PPALOGO
+ Hot dipped built up letters 4.5 mm thick Metal sheet screwed at the back,
= 12.5mm thk. Colored Acrylic Piastic Sheet for PPA Logo

+ 1mm thi. Acrylic Painted G 1. Metal Sheet Free Standing Lettering

2. ROOM MARKERS

Black acrylic letters, 38mm (1-172%} high on white acrylic background, 63mm {2-1/27) high,
with clear acrylic cover. Lengths shall be as required by the fulf notation therein.

EXECUTION

WORKMANSHIP

Workmanship shall be executed in high guality comparable with artworks.
MOUNTING

For all mounted assemblies, appropriate mounting hardware and connectors which are
concealed shal be sufficiently used.

Assemblies shall be mounted plumb, straight, level, and at prescribed heights.
INSTALL ATION
Installation shall be done in a secure and permanent manner at prescribed heights and/or layout.,

The backwall shall not be mutilated. After the dowals are positioned, fill with expanding grout, or
other approved fillers, and retouch, flashed o the backwal surface.
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ITEM 11 : PROJECT BILLEBOARD

SPECIFICATION

The Project Bilboard shall be instafled at location(s) designated by tha Engineer.

The size and specifications of materials for the standard bifboard shall be 4ft. x 8ft. {1,200mm x
2.400mm) using % inch (12mm) marine pywood or tarpaulin poster on 318 inch {Smm) marnne
phywood.

Project billboards shal not contain Name(s) and/or picture{s) of any personages.

See attached drawings for further details of the stzndard billboard.

RS MEN TS TORA TION CF TRICATTH ANO 3, BORT LIGHTING SR TEM, CLTVRETE [ VEALIRRY G 1T T MG SECLIETY BN DWNG
Port of Talmrs City, Adbery



Taxchwnical Symwilfioulionms

(PGt BNy

AQavOETIId LO3M0Hd QHVANVLS

RED Vbl KR AND S CLIRTTY BRI
Peat of Taskainst: iy, Adbaliey

BFRCNEMFNTRESTORATION OF THOWTED AND 2, PORT LIGHTING B'YSTEM.




a

oy ——

(Z NOILJO)
NOILYAST3 LNO¥4

X SOFE 3 00 NO NIV L

VISV AV1GSI0

erre V3uV AV1dSId

CRIRLIPETIA N R SNOBNING T ‘TR CLLON)

JNVd RivodTlg

(1 NOLLAO)
NOLLYAZ13 LNO¥

NOLLVATTS
IV TWOIdAL

LM
n T+ 00 £ 000K

AND SECLRITY BN
Porl of Tabirco Ry, Albary

W TR NN | R TLRLA TION OF TWORTTEN A0 2, PORT LIGHTINGD BYBTEM, COVERED WALIYELY,




T Spapciicak

ITEM 12 : REINFORCED CONCRETE

SCOPE OF WORK

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

GENERAL PROVISIONS
1. Full cooperation shall be given to the other trades to nstall embedded items. Suitable
templates or instructions will be provided for setting, items shall have been inspected, and

tests for concrete or other materials or for mechanical operations shall have been completed
and approved.

2 The following publications of the issues listed below, but refermed to thereafter by basic
designation only, form as an integral part of this Specification to the axtent indicated by the
referance thereto:

a, American Concrete Institute (ACI) Standards:

ACI 117 Standard Specifications for Tolerances for Concrete Congtruction

and Materials

ACI121R Quahty Management System for Concrete Construction

ACI 201.2R  Guide to Durable Concrate

ACI 2111 Standard Practice for Selecting Proporions for Normal, Heavyweight,
and Mass Concrete

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

ACI 301 Spexifications for Structural Concrete

ACI3042R  Placing Concrete by Pumping Methods

ACI304R  Guide for Measuring, Mixing, Transporting, and Placing Concrete

ACI305R  Hot Weather Concreting

ACI3061  Standard Specification for Cold Weather Concreling

ACI 308R Guide to Curing Concrete

ACI 309R Guide for Consolidation of Concrete

ACI311.4R  Guide for Concrete Inspection

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

ACI 347 Gude to Formwork for Concrete

ACISP-13 Fek Reference Manual: Standard Specifications for  Structural

Concrete with Selected ACI and ASTM References
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ACI Manual of Concrete Inspection

American Soclety for Testing and Materials (ASTM} Publications:

ASTMC 150
ASTMC 114
ASTMC 185
ASTMC 115

ASTM C 204

ASTM C 151

ASTM C 109

ASTM C 266

ASTMC 19

ASTM C 33
ASTMC 136

ASTM C 117

ASTMC 29

ASTMC 128

ASTM C 87

ASTMC 88

ASTMC 142

ASTMC 97
ASTMC 127

FRCVERIEWTT RESTORATION OF TMCY FTRY

Standard Specification for Portland Cement
Standard Method for Chemical Analysis of Hydraulic Cemnent
Standard Method for Air Content of Hydraulic Cemant

Standard Test Method for Fineness of Portland Cement by the
Turbidimeter

Standard Test Method for Fineness of Hydraulic Cement by Air
Permeability Apparatus
Standard Test Method for Autodave Expansion of Portland Cement

Standard Test Method for Compressiva Strength of Hydraulic Cement
Mortars

Standard 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 Materiats Finer than 75 micron {(No. 200)
Sieve in Mineral Aggregates by Washing

Standard Test Method for Bulk Density (Unit Weight”} and Voids n
Aggregate

Standard Test Method for Density, Relative Density (Specific Gravity),
and Absorption of Fra Aggregates

Standard Test Method for Effect of Organic Impuribes n Fine Aggregate
on Strength of Mortar

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

Standard Test Method for Clay Lumps and Friable Particles In
Aggregales

Standard Test Method for Absorption and Buk Specific Gravity of
Danernsion Stone
Test Method for Specific Gravity and Absorption of Coarse Agagregate




ASTM C 535

ASTMC 88

ASTM C 131

ASTM C 94
ASTM D 512
ASTM D 516

ASTM A 615

ASTM A 370

ASTM A 510

ASTMAGB

ASTM C 31

ASTMC 39

ASTMC 172

ASTM G192

ASTM C 293

ASTMC 7B

ASTMC 42

ASTMC 174

ASTMC 143

ASTMC 494
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Tachnical Specifications.
[Reinkonead Concrede

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

Standard Test Method for Soundness of Agugregates by Use of Sodium
Sulfate or Magnesiurm Sulfate

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

Standard Specification for Ready-Mixed Concreta
Chiloride lon in Water
Sulfate ion in Water

Standard Specdification for Defamed and Plain Carbon-Steel Bars for
Conerete Rainforcement

Standard Test Methods and Definitions for Mechanical Testing of Steel
Produds

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

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

Standard Practice for Making and Curing Concrete Test Specimens
in the Frekd

Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens

Standard Practice for Sampling Freshly Mixed Concrete

Stardard Practice for Making and Curing Concrete Test Specimens in
the Laboratory

Standard Test Method for Flexural Strength of Concrete (Llsing Simple
Beam with Canter-Point Loading}

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

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

Standard Test Method for Measuring Thickness of Concrete Elements
Using Drilled Concrete Cores

Standard Test Method for Slump of Hydraulic-Cemernt Concrete

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

ASTM C 171 Standard Specification for Sheet Matenials for Curing Concrete

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

ASTM 5329 Standard Test Methods for Sealants and Fillers, Hot Applied, For Joints
and Cracks in Asphattic and Portland Cernent Concrete Paverents

ASTM D 5167 Standard Practice for Malting of Hot Applied Joint and Crack Sealant
and Fifler for Evaluation

ASTMAT706 Standard Specification for Low-Alloy Steel Deformed and Plain
Bars for Concrete Reinforcemant

ASTM A 966 Standard Test Method for Magnetic Particke Examination of Steel
Forgings using Atemating Current

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

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

ASTM C 1107 Standard Specification for Packaged Dry, Hydraukc-Cement Grout
(Norrshrink)

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

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

ASTM C 260 Standard Specification for Air-Entraining Admixtures for Concrete
ASTM C 295 Petrographic Examnination of Aggregates for Concrete

ASTMC 33 Standard Specification for Concrete Aggregates

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

Beams of Concrete
ASTM C 469 Static Modulus of Elasticity and Poisson's Ratio of Concrele

Compression
ASTMC 595 Standard Specification for Blended Hydraulic Cements
ASTM C1116 Standard Specification for Fiber-Reinforced Concrete and Shotcrete
ASTM C 1751 Preformed Expansion Joint Filers for Concrete Paving and Structural
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Construction.(Non-extruding and Resilient Bituminous Types).
ASTM D 1179 Fluoride lon in Water

ASTM D 1190 Standard Spedification for Concrete Joint Sealer, Hol-Applied
Elastic Type

ASTM D 1751 Standard Specification for Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction {Non-axtruding
and Resilient Bituminous Types)

ASTME 329 Standard Specification for Agencies Engaged in the Tesling and/ or
Inspection of Matenals used in Construction

c. Amenican Welding Society (AWS)

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

d. Philippine National Standard (PNS)

PNS 49 Steel Bars for Concrete Reinforcsment
e DPFWH Standard Specifications
e. Al other standards hereinafter indicated.

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

SUBMITTALS

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

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

Submit copies of test reports by independent test labs conforming o
ASTM C 1077 showing that the mixture has been successhully tested to
produce concrete with the properties specified and that mixture will be
suitable for the job conditions. Test reports shall be submitted along with the
concrete mixture proportions, Obtain approval before concrete placement.
Fully describe the processes and methodolegy whereby mixture proportions
were developed and tested and how proportions will be adjusted during
progress of the work to achieve, as closely as possible, the designated levels
of relevant properties.

a2 Aggregates
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(Ruswniored Concrie)
Submit test results for aggregate quality in accordance with ASTM C 33.
Where thers is potential for alkaR-silica reaction, provide results of tests
conducied in accordance with ASTM C 227 or ASTM C 1260. Submit
results of all tests during progress of the work in tabular and graphical
form as noted above, describing the cumulative combined aggragate grading

and the parcent 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 admixtures, ASTM C 260 for air-entraining agent, and manufacturer's
literature and test reports for comosion inhibitor and artiFwashout admixture.
Submitted data shall be based upon tests performed within 8 months of

subrittal.

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

ah ‘Water

Subwmit test results in accordance with ASTM D 512 and ASTM O 516.

Submit Cartificates for the following:
b.4 Curing concrete slements

Submit proposed materials and methods for curing concrate slaments.
b2  Foem removal schedule

Submit proposed materials and methods for curing concrete elemens.

b3  Concrete placement and compaction

Submit technical Eterature for equipment and methods propesed for use in
placing concrete. Include pumping of conveying equipmant including type,
size and material for pipe, valve characteristics, and the maximum kength and
height concrete will be pumped. No adjustrments shall be made to the mixture
design to facilitate pumping.

Submit technical literature for equipment and methods proposed for vibrating
and compacting concrate. Submittal shall include technical literature descnbing
the equipment including vibrator diameter, length, frequency, amplituda,
centrifugal force, and manufacturer's description of the radius of influence
under load. Where flat work is to be cast, provide similar information
relative to the proposed compacting screed or other method to ensure dense
placement,

b4  Mixture designs
Prowvide a detailed report of maternials and methods used, test resulls, and the
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field test strength {for) for marme concrete required to meet durability
requirements.

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

Each shep drawing and erection drawing shalf bear the signature of a Confractor's qualified
Engineer. Details of all proposed formwork to be prefabricated and formwork {0 produce
special finishes shall be submitied to the Engineer for approval before any materials are
orderad. If the Engineer so requires, samples of proposed formworks shall be canstructed
and concrete placed at the Confracior's expense so that the proposed methods and
finished affect can be demonsirated.

The Contractor shall submit shop drawings showing reinforcing bar placing and bar kists
for the Engineer's approval. Such shop drawings shall show also supplemental bars for
forming, strengthening frames of bars of sufficient ngidity to withstand forces during placing
concrete.  necassary, shaped stee! may be added to improve rigidity of the frame of bar.

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

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

All shop drawings shall be reviewed by the Engineer within seven (7) days afier receiving

them. At least two {2) days pricr to pouring concrete, the Contractor shall submit to the
Engineer a pouring permit for his mspection and approval.

MATERIAL RECU/IREMENTS

CEMENT
Uniess otherwise specified in the Drawings, only one (1) brand of cement shall be used for
any individual structure. n determining the approved mix, onty Portland cement shall be used
as the cementitious material.
1. Portland Cement: ASTM C 130

Type 1 {for general use in construction)

ADMIXTURE (IF NECESSARY)

Unless otherwise required by field conditions, admixiure may be used subject to the
expressad approval of the Engineer. The cost of which shall already be included in the unit
cost bid of tha Contractor for the concrede.

1. Air Entraining Admixture shall conform to ASTM C 260.
2. Admixture other than air entraining agent shall conform to ASTM C 454,
3 Admixture containing chloride ions, or other lons producing deleterious effect shall
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AGGREGATES

1. Crushed Coarse Aggregate

89
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Conforming to ASTM C 33 and having nominal sizes passing 38.0 mm to 19.0 mm, 19.0 mm
to 5.5 mm {o No. 4 sieve. The material shall be well graded between the limits indicated and
indrvidually stockpiled. it shall be the Contractor's responsibility to blend the materials to
meet the gradation requirements for various types of concrete as specified herein.

Nominal sizes for combined gradation shall be as follows:

Nominal Size of Coarse Aggregates
ASTM Sieves % by Weight Passing

40mm 25mm 15mm 10mm
50.0mm (2) 100 - - -
38.0mm (1 172} 95 - 100 100 - N
31.8mm (1 147} - 80 - 100 100 -
25.0mm {17 - - 90 - 100 -
19.0mm (3/47) IH5-70 25-90 - 100
16.0mm (5/87) - - 20-55 85 - 100
9.5mm (3/87) 10-30 0-10 0-10 0-20
No 4 0-5

2. Fine Aggregate

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

ASTM Sieves % by Weight Passing
9.5mm (3/87) 100
No.4 50 -100
No. 8 80-100
No. 16 50-90
No. 30 25-60
No. 50 5-30
No. 100 0-10
IMFRUYEMENT] REGTORRTION OF TWCH PIB1 AND 2, FURT LIGHTING STSTEM, COVERED WAL KWAY, GUEST AND SECURTTY BURLOMG
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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 sampie in which
mix proportions of concrete are based.

b. Due care shall be taken to prevent sagregation.
WATER

The mixing water shall be clear and apparantty clean. i it contains quantities or substances that
discolor it or make it smell or taste unusual or objectionable, or cause suspicion, it shall not be used
unless service records of concrete made with it (or other information) indicated that it is not injurious
to the quality, shall be subject to the acceptance criteria as shown in Table 6.3 and Table 5.4 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 8.3 Acceptance Criteria for Questionable Water Supplies

Test Limits

Compressive strength, min, % 90
Control at 7 days

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

Time of Setting (Gillmore Test)

Initial Mo marked change
Final Set No marked change
Appearance Clear
Color Coloriess
Odor Odorless
Total Sofids 500 parts/million max.
PH value 45085

Table 6.4 Chemical Limitation for Wash Water

Limits

Chernical Requirements, Minimum
Concentration

Chloride as C1¢" expressed as 8 mass percent

of cement when added to the C1" in the other

components of the concrete mixtures shall not

exceed the following levels:

1. Prestressed Concrete 0.06 percent
2. Conventionally reinforcad concrete in a moist 0.10 percent
environment and exposed to chlonde
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{Fusnkorced Concres)
3. Conventionally reinforced concrete in a moist 0.15 percent
environment but not exposed to chloride
4. Above ground building construction where No limit for corrosion
the concrete will stay dry
Sulfate as SO., ppm™* 3,000
Alkalies as {Na;O + 0.658 K0}, ppm 600
Total Solids, ppm 50,000

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

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

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

CURING MATERIALS

1.

Impervious Sheet Materials

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

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

3. Membrana Forming Curing Compound
ASTM C 309; submit evidencea that product conforms to specifications.

JOINTING MATERIALS

1. Sealant
Sealant shall be muli-component, polyurethane base compound, gray in color, self-
leveling for horizontal joints, 2 part polythremdyne, terpolymer compound, gray in celor;
non-sag for vertical joints.
Sealant shall be compatible with materials in contact and to perform satisfactorily under
salt water and traffic condiions, and be capable of making joint watertight and allow
movement 25% of the width of joint in any direction.
Sealant shall be guaranteed against leakage, cracking, crumbling, melting, shrinkage,
running, koas of adhesion for a period of five years from the date of acceptance of work.

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

3. Where required, primer shall be compatible with joint materials and nstalled in

4, Joint filler shall conform to ASTM DHM751 (AASHTO M213) non-extnxding, resilient

biturninous type. Filier shall be fumished for each joint in single piece for depth and width
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required for joirt, unless otherwise authorized by the Engineer. When more than one piece is
authorized for a jolnt, abutting ends shall be fastened and hold securaly to shape by stapling
or other positive fastening.

EPOXY BONDING COMPOUND

ASTM C 881. Provide Type | for bonding hardened concrete o hardened concrete; Type 1l for
bonding freshly mixed concrete to hardened concrete; and Type 1l as a bnder in epoxy mortar or
concrete, or for use in bonding skidresistant materials to hardened concrete. Provide Class B if
placement temperature 8 between 4 and 18°C; or Class C if placement temperature i above
16°C.

REINFORCEMENT

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

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

PNS 49 - Steel Bars for Concrete Reinforcement
TIE WIRE

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

SAMPLES AND TESTING
1. Cement

Sampled either at the mill or at the site of work and tested by an independent commercial or
government testing laboratory duly accredited by the Bureau of Research and Standards
{BRS) of the DPWH, Department of Scienca and Technology {DOST) or the Department
of Trade and Industry (DTI) at no additional cost to PPA. Certified copies of laboratory test
reports shall be furnished for each lot of cement and shall include all test data, results, and
certificates that the sampling and testing procedures are in conformance with the
Specifiications. No cernent shall be used unt notice has been given by the Engineer that the
test results are satisfactory. Cement that has been stored, other than in bins at the miils,
for more than 3 months after delivery to the Site shall be re-tested before use. Cement
delivered at the Site and later found after test to be unsuitable shall not ba incorporated into
the permanent works,

2. Aggregates: Tested as prescribed in ASTM C 33

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

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

3 Reinforcement
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Certified copies of mill certificates shall accompany deliveries of steel bar reinforcement. If
requested by the Engineer additional testing of the matedals shall be made at the
Contracior's expense,

Concrete Tesis

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 m
accordance with ASTM C 39. Test specimens will be evaluated separately by the
Engineer, 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 shall have the
right to order a change in the proportions of the concrete mix for the remaining portions aof
. the work at no additional cost to the Authority.

Test of Hardened Concrete in or Removed from the Strucihure

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

Core specimens shall be obtained by the Contractor and shall be tested. Any deficiency
shall be comrected or if the Contractor slects, he may submit a proposal for approval before
the load test is mada. If the proposal is approved, the load test shall be made by the
Contractor and the test resulis evaluated by the Engineer in conformance with Chapter 20
of ACl 318. The cost of the load tests shall be bome by the Contractor. If any concrete shows
evidence of failure during the load test, or fails the load test as evaluated, the deficiency be
corrected in a manner approved by the Engineer at no additional cost to the

Aurthority.
Chemical Admixtures/Additives

The admixtures/additives if approved shall conformed to ASTM C 494 and ASTM C 1017
The testing shall be conducied with cament 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 {8) months shall not be used until proven by retest to be satisfactory.

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

Jointing Materials and Curing Compound Samples

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

a. 10 kg of jont sealant
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b. 1m length of foirt filler
c. 5 li. of curing compound
d. 1m length of joirt backing

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

EXECUTION
DELIVERY, STORAGE AND HANDLING OF MATERIALS
1. Cement

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded iterns, and
charrifer stnips are in place and ready for concrete placement ACI 301 and ASTM A 934
for job site storage of materials. Protect materials from contaminants such as grease, oil,
and dit. Ensure materials can be accuralely 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 wventilated structures with adequate provisions for prevention of
absorption of moisture. Storage accommaodations for concrete materials shall be subject to
approval and shall afford easy access for inspection and identification of each shipment n
accordance with test reports.

Cement shall be delivered to the Site in bulk or in sound and properly zealed 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 eracted during heavy winds.

If the cement is delivered in bulk, the Cortractor 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 unioading to ensure
that the resuiting dust does not constitute a nuisance.

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

Cement bags should not be stacked more than 13 bags high. All cement shall be used
within two manths of the date of manufacture. i delivery condibons render this impossible,
the Engineer may permit cement to be used up to three {3) month after manufacturing,
subject o such conditions including addition of axtra cement as he shall stipulate.

2. Aggregate

All fine and coarse aggregate for concrete shall be stered on close fitting, steel or concrete
stages design with drainage slopes or in bins of substantial construction in such a manner
as to prevent segragation 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
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six {8} months or as required by the Engineer. Each size of aggregate shall be stored
separately unless otherwise approved by the Engineer.

Stockpiles of coarse aggregate shall be built in horizontal layers not exceeding 1Z2min

depth to minimize seqgregation.
FORMWORK
1. Foms

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

2. Design

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

3. Form Ties

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

4. Chamfering

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

®. . Coatings

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

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

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

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

Vertical sides of beams and walls, °t excesdmnyg 1.2 m 36 hours Softlifts of main =labs and
beams {props keft under) 5 days

Removal of props from beams and mains slabs and other work 10 days
7. Controf Test

If the Contractor proposes to remove forms earlier than the period stated above, he shall be
required to submit the resuits of control tests showing evidence that concrete has attained
sufficient strength to permit remaval of supporting forms. Cylinders required for control tests
shall be provided in addition to those otherwise required by this Specification. Test
specimens shall be remaved 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 curmyg as is
given to those portions of the structure which they represent, and shall not be removed from
the structure for transmittal to the ilaboratory prior to expiration of three fourths of the
proposed period before removal of forms. Cylinders will be tested by and at the expense of
the Contractor. Supporting forms or shoring shall not be removed until control test
specimens have attained strength of at least 160 kgfsq om. The newly unsupported portions
of the structure shall nat be subjected to heavy construction of material loading.

REINFORCEMENT
1. Remforcernernt

Fabricated to shapes and dimensions shown and shall be placed where indicated.
Reinforcement shall be free of loose or flaky rust and mill scale, or ceating, and any other
substance that woukd reduce or destroy the bond. Reinforcing steel reduced i section shall
nit be used. After any substantial delay in the work, previously placed reinforcing steel for
future bonding shall ba 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 placed. The use of heat to bend or straighten reinforcing
steel shall not be permitted. Bars shall be moved as necessary to avoid interference with
other reinforcing steel, conduits, or embedded iterns. If bars are moved more than one bar
diameter, the resulting arangement of bars including additional bars necessary to meet
structural requirements shall be approved before concrete is placed. In slabs, beams and
girders, reinforcing steed shall not be spliced at points of madsmum stress unless otherwse
indicated. Unless otherwise shown in the drawings, laps or splices shall be 40 tmes the
reinforcing baw diameter.

2. The nominal dimensions and unit weights of bars shall be n accordance with the folowing
table:

MPROVEMENT! RESTORATION OF TWOY FTEM AN 2 PORT LIGHTING SYSETEM. COVERE D VilL KWRY, GUEST AND SECURTTY BURLIMG
Pt of Ttmmgn Caty. Ay



a7

Tectvical Soacares
(Fasniorcid Concmie)
Nominal Diameter | Nominal Perimater | Nominal Sectional Unit Weight
(mm} (mm) Area {kg/m)
{sq. mm}
10 34 78.54 0616
12 377 11310 0.888
16 50.3 201,10 1.579
20 62.8 314.20 2.466
25 785 49090 3854
28 88.0 615.70 4 833
32 100.5 804.20 6.313
35 1131 1,.017.60 7.991
40 125.7 1,255.60 9.864
80 157.1 1,963.50 15413

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

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

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

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 Steel other than Tendons.

Minimum Cover

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

DESIGN STRENGTH OF CONCRETE

Concrete for structural parts or members such as beams, slabs, curtain wall, pile caps and
fender/moaring blocks shall develop a minimum 28-day compressive cylinder strength of 27.5 MPa
{4,000 psi} as indicated in the drawings. While for pre-stressed concrele piles a compressive
strength of 35 MPa (5,000psi).

TRIAL BATCH FOR CONCRETE

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

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

The design mix for concrete to be used shall be submitied together with at keast three (3) standand
cylinder samples for approval at least one (1) month prior to the start of each concreting schedule.
Such samples shall be prepared m the presence of the Enginesr.

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

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

Stump Test shall be made in conformance with ASTM C143, and unless otherwise specified by the
Engineer, slump shall be within the following limits:

Slump for Vibrated Concrete
Structural Element
Minlmum Maxirmum
Favement Concrete 25mm 50mem
Pre-tast Concrete S0mm 70mm
Lean Concrete 100mm 200rmm
Sacked Concrete 25mm S50rmm
Adl other Concrete S0mm SOmum

Samping: Provide suitable facilities and labor for obtaining representative samples of
concrete for the Comiractor's quality condrol and the Engineer's quality asswrance
testing. All necessary platforms, tools and equipment for obtaining samples shall be

furnished by the Contractor.
MIXING CONCRETE
1. GENERAL

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

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

c. Equipment havirng components made of aluminum or magnesium alloys, which
would be in contact with plastic concrete during mixing, transperting or pumping of
Porland cement concrete, shall not be used.
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d. Concrete mixers shall be equipped with adequate water storage and a device for
accuralely measuring and automatically controling the amount of water used.

8. Materials shall be measured by weighing. The apparatus provided for weighing the
aggregates and cement shafl be suitably designed and constructed for this purpose.
The accuracy of all weighing devices axcept that for water shall be such that
successive quantities can be measwed to within one percent of the desired
amounts. The water measuring devica shall be accurate to plus or minus .5 percent.
All measuring devices shall be subject to the approval of the Engineer. Scales and
measwring devices shall be tested at the sxpensa of the Contractor as frequently as
the Engineer may deemn necessary to insune their accuracy.

T 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.

9 Manual mixing of cencrete shall not be parmitted unless approved by the Engineer.
MIXING CONCRETE AT SITE

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

The pick-up and thwow-over blades of mixers shall be restored or replaced when any
part or section is womn 20 mm or more below the onginal height of the manufachurer’s
design. Mixers and agitators which have an accumulation of hard concrete or mortar
shall not be used.

b. When bulik cement is used and the volume of the batch i 0.5 m® or more, the scale
and weigh hopper for Portland cement shall be separate and distinct from the

aggregate hopper or hoppers.

The discharge mechanism of the bulk cement weigh hopper shall be interlocked
against opening before the full amourt of cament is in the hopper. The discharging
mechanism shall be interlocked againat opening when the amount of cement in
the hopper is underweight by mone than one parcent or overweight by mors than 3
percent of the amount specified.

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

d. The batch shall be so charged into the mixer that some water enter in advance of
cement and aggregates. All water shall be in the drum by the end of the furst quarter
of the specified ming time.

e Cement shall be batched and charged into the mixer by such means that it will
not result in loss of cament due to the effect of wind, or in accumulation of cement
on surfaces of conveyors or hoppers, or in other conditions which reduce or vary
the required quantity of cement in the concrete mixtuneg.
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f Where required, synthetic fibrous reinforcement shall be added direclly to the
concrete mixer after placing the sufficient amount of mixing water, cement and

aggregates.

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

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

i. Mixers shall be cperated with an autornatic timing device that can be locked by the
Engineer. The time device and discharge mechaniam shall be so imterlocked that
during nomal operation no part of the balich will be discharged until the specified
rmixirg time has elapsed.

j- 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 moc. When mixing is te cease for a period of one hour or
more, the mixer shall be thoroughly cleaned.

k. In case of rubble concrete, proper mixture and placing of concrete and stonesfrocks
shall be in accordance to the approved plan. Methodology of work shall be approved by
the Enginesr.

MIXING CONCRETE IN TRUCKS

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

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 shali, unless otherwise directed, be continued for not less than
100 revolutions after all ingredients, including water, are in the drum. The mixing
speed shall not be less than 4 rpm, nor more than 6 rpm.

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 centaining
waler or surface-wet aggregate and when the iemperature is above 32 °C, this
limit shall be reduced to 15 minutes. The limitation n 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 na harmful effects on the cement.
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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, corner protection angles or other fixed metal items shall be run
continuously through joints containing expansionjort filler, through crack-controd joints in slabs
on grade and verfical surfaces.

2. Preformed Expansion Joirt Filler
a. Joints wath Joint Sealant

At expansion joints in concrate siabs to be exposed, and at other joints indicated to
receive joint sealant, preformed expansion-joint filler strips shall be installed at the
proper level below the slevation with a slightly tapered, dressed-and-oiled wood strip
temporarily secured to the top theredf to form a groove. When surface dry, the
groove shalt be cleaned of foreign matier, loose particles, and concrete protrusions,
then filled flush approximately with joint sealant so as to be slightly concave after
drying.
b. Finish of concrete at joints

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

G Construction Joints

Unless otherwise specifisd herein, all construction joints shall be subject to
approval of the Engineer. Concrete shail be placed continuously so that the unit
will be monolithic in construction. Fresh concrete may be placed against adjoining
units, provided the st concrete is sufficientty hard not to be injured thereby. Jomits
nt indicated shall be made and located n 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 cammied to joint levels will not have attained initial set before
additional concrete i placad thereon. Lifts shall terminate at such levels as are
indicated or as to conform to structural requirements as directed. f horizontal
construction joints are required, a strip of 25mm square-edged lumber, beveled to
facilitate removal shall ba tacked to the inside of the forms at the construction joint.
Concrete shall be placed to a point 25mm above the undersida of the strip. The
sirip shall be removed ona hour after the cancrete has been placed. Any irmegulantes
in the joint line shall be leveled off with a wood float, and all laitance removed
Prior o placing additional concrete, horizontal construction joints shali be
prepared.

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

PREPARATION FOR PLACING

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

Nctice of any concrating operations shall be served to the Engineer at least three (3} days ahead of
each schedule.

PLACING CONCRETE
1. Handling Concrete

Concrete ghall be handled from mixers and transported to place for final deposit m a
continuous manner, as rapidly as practicable, and without segregation or koss of ingredients
until the approved unit of work i8 completed. Ptacing will not be permitted when the sun, heat,
wind or imitations of facilities furnished by the Contractor prevent proper finishing and
curing of the concrete. Concrate shall be placed in the forms, as close as possible i
final position, in uniform approximately horizontal layers not over 40cm deep. Forms
splashed with concrete and reinforcement splashed with concrete or form coating shall be
cleaned in advance of placing subsequent lifts. Concrete shall not be allowed to drop freely
mora than 1.5m in unexposad work nor more than 1.0 m n 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 tranaported by non-agitating equipment shall be
placad in tha forms within 30 minutes from the time ingredients are charged into the
ming drum, Concrete transported in truck mixers or truck agitators shall be delivered to the
site of work, discharged in the forms within 45 minutes from the time ingredients are
discharged inlo the mixing drum. Concrete shall be placed in the forms within 15 minutes
after discharged from tha mixer at the jobsite.

3 Hot Weather Requirements

The temperature of concrete dining the period of mining while in transport andfor during
placing shall not be permitted to rise above 38 *C. Any batch of concrete which had
reached a temperature greater than 38 “C at any time in the aforesaid period shall not be
placed but shall ba rejacted, and shall not thereafier be used in any part of the permanent
works.

a. Control Procedures

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

b. Cold Joints and Shrinkage

Where cold jolnts tend to form or where surfaces set and dry toe rapidly or plastic
shrinkage cracks tend to appear, concrete shall be kept moist by fog sprays, or other
approved maans, applisd shortly after placement, and before finishing.

¢. Supplemantary Pracautions

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

Conveying Concrete by Chute, Conveyar or Pump

Concrete may be conveyed by chute, conveyor, of pump if approved in writing. In
requesting approval, the Contractor shall submit his entire plan 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 joinis in case the fransporting of concrete by
chute, conveyor or pump is disrupied. Conveyors and pumps shall be capable of
expeditiously placing concrete at the rate most advantageous to good workmanship.
Approval will not be given for chutes or conveyors requiring changes in the concrete
materials or design mix for efficient operation.

a. Chutes and Convayors

Chutes shall be of steel or steel lined wood, rounded i 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 flow of concrete from
mxer to final place of deposit without segregation of ingredients, loss of mortar, or
change in slump. The discharged portion of each chute or conveyor shall be
provided with a device fo prevent segregation. The chute and conveyor shall be
tharoughty cleaned before and after each run. Waste material and flushing water shall
be discharged ouiside the forms.

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

Wall and Abutments

MNo kad shall be placed upon finished walls, foundations or abutments untid authorized by the
Engineer. Minimum time before loading shall be 7 days.

Concrete Placing on Wharf
When placing concrete on wharf decks, the Contractor shall:

Ensura that rate of placing is sufficient to complete proposed placing, finishing and
curing operatichs within the scheduled time; that expenenced finishing machine
operators and concrete finishers are provided to finish the deck; that cunng
equipment and finishing tools and squipment are at the site of work and in
satisfactory condition for use.

Immediately prior to placing, the Contractor shall place scaffolding and wedges and
make necessary adjustments. Care shall be taken to ensure that settlement and
deflection due to added weight of concrete will be minimal. The Coniractor shall
provide suitable means to readily permit measurament of settlemeant deflection as it
OCCAN'S.

Should any event occur which, in opinion of the Engineer, would prevent the
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Techmical Specifculion.

(Reinkrced Concreie)
concrete conforming to specified requirements, the Contractor shall discontinue
placing of concrets untit corrective measures are provided satisfactory to the
Engineer. If satisfactory measures are not provided prioe to Initial set of concrete in
affected areas, the Contractor shall discontinue placing concreta and install a bulkhead
at a location determined by the Engineer. Concrete in place beyond bulkheads shall
be removed. The Contractor shall limit the size of casting to that which can be

finished before beginning of initial set.

COMPACTION

1. Immediately after placing, sach layer of concrete shall be completed by intemal concrete
vibrators supplemented by hand-spading, rodding, and tamping. Tapping or other external
vibration of forms will not be permitted unless specifically approved by the Engineer.
Vibrators shall not be used to transport concrete inside the forms. Infemal wibrators
submerged in concrete ahal maintain a speed of not less than 7,000 impulses per minute.
The vibrating equipment shall at all times be adequate in number of units and power to
properly consolidate all concrete,

2. Spare units shall be on hand as necessary to insure such adedquacy. The duration of
vibrating equipment shall be limited to the tme necessary to produce satisfactory
cansclidation without causing objectionable segregation. The vitwztor shall not be nserted
into the lower courses that have begun to set. Vibrator shall be applied vertically at
uniformly spacad points pot further apart than the visible effactiveness of the machimne.

EPOXY BONDING COMPOUND

Befora depositing new concrete on of against concrete that has set, the surfaces of the set
concrate shall be thoroughly cleaned so as to expose the coarse aggregate and be free of laitance,
coatings, foreign matter and loose particies. Fomns shall be re-tightened. Tha cleaned surfaces shall
ba moistened, but shall be without free water when concrete is placed. ASTM C 881. Provide Type |
for bonding hardened concrete to hardened concrete; Type Il for bonding freshly mixed concrete to
hardened concrete; and Type I as a binder in epoxy mortar or concrele, or for use in bonding skad-
resistanmt materials to hardened concrete. Prowide Class B if placemant temperature is between
4 to 18 °C; or Class C if placement temperature is above 16°C.

FINISHES OF CONCRETE

Within 12 hours after the forms ara removed, surface defects shall ba 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 lcose material shall be removed, Honeycomb, aggregate
pockets, voids over 13mm in diameter, and holes left by the rods or bolts shall be cut out to sold
concrate, reamed, thoroughty wetted, brush-coated with neat cement grout, and filled with mortar.
Mortar shall be a stiff mix of one part Portland cement to not more than 2 parts fine aggregate
passing the No. 16 mesh sieve, with a minimum amount of water. The color of the mortar shall match
the adjoining concrete color. Mortar shall be thoroughly compacted in placa. Holes passing entirely
through walls shall be compiletely filled from the inside face by forcing mortar through the outside
face. Holes which do not pass entirely through wall shall be packed full. Patchwork shall be
finished flush and in the same plane as adjacent surfaces. Exposed patchwork shall be finished
to match adjoining surfaces in texture and color. Patchwork shalt 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
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(Rumariorrapd Cond:rle)

Concrete Paving

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

Smoath Finish

Required only whare spacified; screed concrete and float to required leval with no coarse
aggregate visible. After surface moisture has disappeared and laitarce has been reimoved,
the surface shall be finished by float and steel trowel. Smooth finish shall consist of
thoroughly wetting and then brush coating the surfaces with cement to not mora than 2 parts
fine aggregate passing the no. 30 mesh sieve and mixed with water 1o the consistency of thick
paint.

Broom Finish

Required for paving; the concrete shall be scresded and floated to required finish level
with no coarse aggregate visible. After the surface moisture has disappeared and laitance
has been removed, swrface ghall be float-finished to an aven, smooth finish. The floated
surfaces shall be broomed with a fiber brstie brush in a direction transvarsa to the direction
of the main traffic.
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SECTION Vil
DRAWINGS AND
APPROVED PLANS
(SEE ISSUED APPROVED PLANS)
LIST OF DRAWINGS: \
1o0f94 - Site Development Plan, Scope of Work
2094 - Scope of Work PTB 1, Vicinity Map
3of84 - PTB 1 Ground Floor — Demolition Plan
40f84 - PTB 1 Ground Floor — Partition Plan
Sof%4 - PTB 1 Ground Floor — Floor Finksh Plan
6of94 - PTB 1 Second Floor — Exasting Plan
7of94 - PTB 1 Second Floor - Demolition Plan
80f94 - PTB 1 5econd Floor - Partition Plan
90f94 - PTB 1 Left and Right Side Elevation, Detail of Stainless Steel Letters
100f 34 - PTB 1 Rear and Right Side Elevation
11 of 94 - PTB 1 Perspective Views
12 0f 94 - PTB 1 Ground Floor- Door and Window Layout
13 0f 94 - PTB 1 Second Floor Door and Window Layout
14 of 94 - Schedule of Doors
150f 94 - Schedule of Windows
16 of 94 - Schedule of Windows
17 of 94 - Schedule of Windows
1
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18 of 94 -
19094 -
20 0f 94 -
21 of 94 -
220f94 -
23 0f94 -
24 of 94 -
25 of 94 -
26 of 94 -
27 of 84 -
28 of 94 -
29 of 94 -
30 of 94 -
310f54 -
32 of 94 -
330f 94 -
34 of 54 -
35 of 94 -
36 of 94 -
37 of 94 -
38 of 94 -
30 of 94 -

40 of 54 -

Lock Detail of Sliding Metal Storm Shutter (Typical )
Detail of Ladies and Gents Toilet

PTB 1 Ground Floor - Reflected Ceiling Plan
PTB 1 Second Floor — Reflected Ceiling Plan
PTB 1 Ground Floor — Power Layout

PTB 1 Second Floor = Power Layout

PTB 1 Ground Flpor — Lighting Layout

PTB 1 Second Floor - Lighting Layout

PTB 1 Ground Floor —= Switch Layout

PTB 1 Second Floor — Switch Layout

PTB 1 Load Schedules LOP1

PTB 1 Load Schedules LDP2

PTB 1 1.oad Schedules LDP2

Computation of Connected Load

FPTB 2 Ground Floor = Existing Plan, Vicinity Map
PTB 2 Ground Floor- Demolition Plan

PT8 2 Ground Floor - Partition Plan

PTB 2 Second Floor - Existing Plan

PTH 2 Second Floor = Demolition Plan

PT8 2 Second Floor — Partition Plan

PT® 2 Ground Floor ~ Floor Finish Plan

PTB 2 Front and Left Side Elevation

PTB 2 Right and Rear Side Elevation

PD-2
At Paliis)
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41 of 94 - PTB 2 Exterior Perspective Views
42 of 94 - PTB 2 Ground Floor = Door and Window Layout
43 0f 54 - PTB 2 Second Floor — Door and Window Layout
44 of 94 - Door Schedule
45 of 54 - Window Schedule
45 of 94 - Lock Detail Sliding Metal Storm Shutter
47 of 54 - PTE 2 Ground Floor Reflected Ceiling Plan
48 of 84 - PTB 2 Second Floor Reflected Ceiling Plan
49 of 94 - PTB 2 Roof Framing Plan, Truss 1 Existing
50 of 94 - PTB 2 Roof Plan
S10of94 - PTB 2 Ground Floor Sanitary Layout
52 of 94 - PTEB 2 Second Floor Sanitary Layout
530f 54 - PTB 2 Second Floor Sanitary Layout
S40f 94 - PTE 2 Ground Floor Storm Dramage Layout
55 of 94 - Sanitary Layout Isometric View
56 of 54 - PTB 2 Ground Floor Lightning Layout
57 of 84 - PTB 2 Second Floor Power Layout
S8 of 84 - LDP PTB 2 Schedule of Loads
53 of 94 - Vicinity Map Guest and Security Building
60 of 94 - Guest and Security Building — Demolition Plan
61 of 94 - Guest and Secunty Buikding — Partibon Plan
62 of 94 - Guest and Security Buikling ~ Fumiture Plan
63 0t 94 - Guest and Security Buikling — Front, Left and Right Side Elevation
64 of 94 - Guest and Security Building — Rear Elevation, Perspective
3
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65 of 94 - Guest and Security Building ~ Floor Finish Plan
66 of 94 - Guest and Security Buikling — Toilet and Bath Plan
67 of 94 - Guest and Security Buikling — Toilet 2nd Bath Plan
68 of 54 - Guest and Security Buikling - Toilet and Bath Plan
69 of 94 - Millwork Cabinet @ Meeting Room
70 of 94 - Millwork Cabinet @ Meeting Room/ Elevation
71 of 84 - Millwork Cabinet @ Meeting Room
720f94 - Millwork Cabinet @ Meeting Room
73 of 94 - Guest and Security Buiking Door and Window Layout
74 of 94 - Guest and Security Building Door Schedule
750f 84 - Guest and Security Buikding Window Schedule
76 of 84 - Guest and Security Building Window Schedule
77 of 84 - Guest and Security Buikling Window Schedule
78 of 84 - (Guest and Security Building- Reflected Ceiling Plan
79 of 94 - Guest and Security Building- Roof Framing Plan
B0 of 94 - Guest and Security Building Roof Plan
81 of 84 - Guest and Security Buikling Water Line Layout
B2 of 94 - Guest and Security Buikling Water Layout Plan Isemetric View
83 of 94 - Guest and Security Building Sanitary Layout
84 of 84 - Guest and Security Building — Isometric Layout
85 of 94 - Guest and Secwity Building- Storm Drainage Layout
86 of 94 - Stomm Drainage Layout- Isometric View
87 of 94 - Guest and Security Building- Power Layout
B8 of 84 - Guest and Security Buikding- Lighting Layout
4
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89 of 94 - Guest and Security Building- Switch Layout
90 of 94 - Vicinity Map/ Schedule of Loads

910f 84 - Covered Walkway, Vicinity Map

92 of 94 - Covered Walkway Roof Plan

83 of 94 - Roof Framing Plan Covered Walkway

94 of 34 - Flood Light Fixture Front Elevation

3
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