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SECTION VII: TECHNICAL SPECIFICATIONS

INSTRUCTION: Bidders must state here either “Comply™ or “Not Comply™ against each of the individual pam-:u:rs ol
each Specification stating the corresponding performance parameter of the equipment offered. Statements of “Comply™ or
“Not Comply™ must be supported by evidence in a Bidders Bid and cross-referenced 1o that evidence. Evidence shall be in the
Torm of manufacturer's un-amended sales literature, unconditional staements of specification and compliance issued by the
manufacturer, samples, independent test datn etc., as appropriate. A stotement that is not supporied by evidence or is
subsequently found 10 be contradicted by the evidence presented will render the Bid under evaluation liable for rejection. A
statement either in the Bidders siatement of compliance or the supporting evidence that is found to be false either during Bid
evaluation, post-qualification or the execution of the Contract may be regarded as fraudulent and render the Bidder or supplier
visions of ITB Clanse 3. 1{a) (i) and'or GOC Clwse 2. 1{a}ii).

liable for prosecution subject to the

Technical Specifications
Particulars

Requirements

Statement of
Compliance

1. Application of the
INFRASTRUCTURE
PROJECT NO. 07-2022
(Construction of Out-
Patient Department and
Frontline Services al
NCMH Camarin)

SCOPE OF WORKS

. GENERAL REQUIREMENTS

a. Mobilization.

b. Construction of tamporary facilities
and utiliies’ sub-meters.

¢. Fabrication and installation of project
billboard.

d. Fabrication and installation of COA
billboard.

e. Fabrication and installation of safety
reminder billboard

DEMOLITION WORKS
a. Demaolition of existing structure.
b. Demoalition of existing floor

"Il EARTHWORKS

a. Tesling of materials,

b. Excavation of adobe soil.

¢. Installation of gravel bedding.
d. Application of soil poisoning.

V. CONCRETE WORKS

a. Testing of materials.

b. Fabrication and installation of column
footing rebars.

¢. Fabrication and installation of wall
footing rebars.

d. Fabrication and installation of footing
lie beam rebars.

&. Fabrication and Installation of column )
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f. rebars. ==
q. Fabrication and installation of roof
beam rebars,
h. Fabricalion and installation of concrele
slab rebars.
i. Fabrication of forms, scaffolds and
staging.
j- Concrete pouring using class “A"
mixiure.
V. MASONRY WORKS

a. Testing of materials. |

b. Fabrication and installation of masonry |
wall rebars.

c. Installation of concrete hollow blocks,

d. Plastering of all surfaces. |

Vl. CEILING AND DRYWALL SYSTEMS
WORKS

a. Testing of materials.

b. Fabrication and installation of ceiling
and drywall metal frames, boards, etc.
to complate the required ceiling and
drywall systems. |

Vil. ROOFING SYSTEM WORKS

a. Testing of materials,

b. Fabrication and installation of
structural steel frusses sag rods,
purling, roofing sheets, alc. to
complete the required roofing system.

Vill. ELECTRICAL SYSTEM WORKS
a. Testing of materials.
b. Instaliation and testing of electrical
lines and fixtures to complete the
raquired electrical system.

IX. PLUMBING SYSTEM WORKS

a. Tesling of materials.
Installation and testing of plumbing
lines and fixtures to complete the
required plumbing system

X. TILE WORKS
a. Testing of materials.
b. Installation 60cm x 60cm homogenous
and non-skid ceramic floor tiles.
¢. Installation of 80cm x 60cm glazed
wall tiles.

Xl. PAINTING WORKS
a. Testing of materials.
b. Application of painting materials and
finishes on all surfaces.
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' Xll. FABRICATED MATERIALS

' a. Testing of materials.

b. Fabrication and installation of doors
and windows with complete ,
AcCessoras,

¢. Fabrication of wooden cabinets with
complele accessones.

X, HVAC
a. Installation and testing of required
HVAC units, Split-type, inverter air-
conditioning unit.

XIV. PROVISIONAL ITEM

a. Testing of matenals.
Fabrication/Supply/Delivery/instaliatio
n and testing of provisicnal materials.

CLEARING/GRUBBING/HAULING
Clearing of sita from all form of
construction debris.

b. Submission of required documents
and As-built Plans in soft and hard
copies.

¢. Demaobilization.

o g
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GENERAL TECHNICAL SPECIFICATIONS
1.0 GENERAL REQUIREMENTS

11 Scope of Work

This section shall include mobilization and demobilization of Contractor's plant, equipment, material and
empioyee 1o the sie; construction of the Coniractor's office and facilities; compliance with the confract
requirements,

This section shall include the fumishing of labor, malerials, transportation, tools, supplies plant, equipment and
appurienance o complete satistactonily the construction of the proposed subproject.

1.2  Mobilization and Demobilization

The contraclor upon receipt of the notice to procesd shall immediately mobiize and transpont his plant,
equipment, materals and employees to the sile and demobilize or remove the same at the completion of

subproject,
13 Contractors Field Office and Facilities
131 Securty

The Condractor shall provide sufficient securily in the construction site to prevent illegal enfry or work damaged
during nights; holidays and other period when work is not executed; and during working hours. The Contractor
shall take ample precautions against fire by keeping away fammable matenals, and ensure that such materials
are propery handied and stored. Fires shall not be built within the area of construction, except when permitted by

the Project Manager.
14  Compliance with Confract Reguirements

141 Conirol of On Site Construction

Prics to start of any definable feature of the work, the Contractor mus! perform the necessary inspection fo
include as follows:

(1) Review of Contract Documents fo make sure that material, equipment and products have been tested,
submitted and approved.

2) Fhysical examination of materials and equipment 1o assure its conformity to the specification, plans,
shop drawing and other data.

3} As soon as the work has been stared, the Contractor shall conduct initial mspection to check and
review the workmanship in compliance with the contract requirements for a particular tem of work,

(4) The Contractor shall perform these inspechons on a regular basis o assure confinuing compliance
with the contract requirements until completion of a particular type of work.

142 PreConstruction Meetings

Prior to the start of construction, Contracior's material men whose presence is required must attend pre
consiruction meetings as directed for the purpose of discussing the execution of work. In this conflerence the
contractor determines the necessary precautions in mitigating the effect of construction on emvironmental aspect
and medical senices.
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143  Progress Meetings

Frogress meetings shall be caled upon by the foliowing for the purpose of discussing the implementation of the
waork:

(1) When called upon by the Project Manager of NCMH or his representative for the purpose of
discussing the execution of work. Confractor's matesial men whose presence is necessary or requested must
atlend progress meatings, Each of such meeting shall be held at the time and place designated by the Project
Manager or his representative. Decisions and instructions agreed in these meetings should be bindmg and
conclusive on the contract. Minutes of these meetings shall be recorded and reasonable number of copies shall
be furnished to the Contractor for distribution to various materiats men and vendars involved.

(2) The Contractor may also call for a progress meeting for the purpose of coondinating, expediting and
scheduling the work. In such meeting Contractor's matenal men or vendors, whose presence is necessary or
requesied lo attend.

144 Progress Repaort

The Contracior shall prepare and submit progress reports to the project manager every 15 days afer the start of
the project up io its completion, showing tha work complated, work remaining to be done, status of construction
equipment and matenals ai the site.

145  SuweyData

The Contractor shall layout his work from established base lines and benchmark indicated in the drawing and
shall be responsible for all measurement in connection therewith. The Contractor shall furnish, al his own
expense, all stakes, templates, platforms, equipments, 1ools, matenials and labor as may be required in laying out
any part of the work, out of established base lines and bench mark. If shall be the responsibility of the Contractor
o maintain and preserve all stakes and other marks until he is authorized o remove them. If the Contractor
through his neghigence prior to the authorized removal destroys such marks, they shall be replaced at the
expense of the Contractor.

146 Shop Drawing

The Contractor shall submit and fumnish shop drawings and samples accompansed with the provision of the
Conditions of Contract The term “Shop Drawing” as used herein shall be understood to include detadled design
calculations, construction drawings, lists, graphs supplemental speciications and others.

{1} Transmittal forms shall be filled out in typewritten or ink with no alterations or inter line actions unless
initialized dates before submittal. Shop drawings shall be submitted as the same size as the contract drawing
when practicable, but n no case il shall exceed dimension of the contract drawings. The Contractor shall make
preliminary check of all shop drawings for compliance with the contract documents and he ghall stamp each primt
with statement of compliance with the reguirements. The contracior may authorize his supplier to deal with the
Project Manager with regard to the shop drawings, however ultimate responsibility for accuracy and
completeness in the submittal shall remain with the Contracior,

(2) The said shop drawing and transmittal shall be submitted at time sufficiently early, 1o allow review of
the same by the Projact Manager and to accommodate the rate of construction progress required under the
contract. The contracior shall submit print copies of show drawing with transmittal forms, and copees of brochures
with fransmitial forms as required by the Project Manager.

{3) Any shop drawing and samples submitted not accompanied by transmittal forms of where all
applicable items on the forms are not completed would be retuned for resubmission. The Project Manager who
will check and evaluate mentioned shop drawing would retain pAnt copy for his file and retumn the rest to the
Contractor with notation. Returned show drawing marked "Mo Exceplions Taken® or “Make Corrections Noted”,

e —
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means formal revision of said drawings will not be required. If il is remarked “Amend Resubmit” or "Rejecied-
Resubmit”, the Contractor shall revise said drawing and shall submit revised drawing 1o the Project Manager,

{4) The Project Manager shall process the submission and indicate the appropriate acion o the shop
drawing and iransmittal forms, Construction of an item shall not commence before the Project Manager has
reviewed the pertinent shop drawing and returned it to the Contractor, marked as mentioned above. Revisions
indicated on shop drawing shall be considered as changes necessary to meet the requirements of the confract
drawings and specifications, and shall nof be taken as the bases of claims of exira work. The Contractor shall
have no claim for damages or extension of time due %o any delay, resulting from having Contraciors make the
required revisions, unless review by the Project Manager was delayed beyond reasonable period of time and
uniess the Confrachor can establish that such delay in revision in delay of the project.

(5) Resubmitted procedure shall follow the same procedure as the iniial submittal.

147  Construction Photographs

The Contractor shall take photographs during the process of the work once a month, all taken where directed by
the Project Manager. Al the completion of the project final photographs shall be sent to the NCMH Engineering
Section, The pholographs shall be neatly labeled, dated and identified in a litthe box in the lower right hand comer,
showing the date of exposure, project name, location and direction of view,

All photograph files shall be refained by the Contractor until completion of the work al which time they shall
become the property of the NCMH.

148 Cleaningup

The Cortractor shall at afl times keep the construction area, incleding storage used by him. free from
accurnulations of waste matenial or rubbish. Upon completion of construction, the Contractor shall leave the work
and premises in clean. neat and workmanlike conditions satistactory to the NCMH.

149 Documents to be submitted

The Coniractor shall submit the following documents prior to final payment and belore issuance of final certificate
of payment in accordance with the provisions of the conditions contract.

{1} The guarantee required by the Conditions of Contract and any other extended guarantees slated in
the lechnical sections of the specifications.

(2) A set of As-Built drawing shall be submitted showing accurate recond of changes or deviations from
the conlrac! documents and the shop drawings indicafing the work as actualy installed. Records shall be
amanged in order, in accordance with various sections of the specifications and properly indexed with
certifications of endorsement thereof, that each of the revised print of drawings and specifications are complete
and accurate. Prcr to the application for final payment, and as a condition 1o its approval by the Project Manager
of NCMH, the Contracior shall deliver the records, drawings and specifications arranged in proper order, indexed
and endorsed herein specified,

15  Method of Measuwement and Basis of Payment

Cost incurred in providing and maintaining Contractor's field office, temporary light and power, lemporary toilet,
waler and security senvices, including cos! of mobdization and demobilization, and cost incurred in the
compliance of contract requinements shall not be measured and paid separately, same shall be deemed fo be
included in the cost of other lems work, as part of the Contractor's construction overheads.
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SITE WORK

Scope of Work

The sechon ncludes site cleanng, earthwork and site drainage and ufilities construction of sepbc tank in
accordance with the drawing and specification,

Applicable Documents
The: latest edition of the following Standards and Specifications shall form part of these specifications:

ASTM Amencan Society for Testing and Materials.

€131 Resistance to Abrasion of Small Size Coarse Aggregate by use of the Los Angeles Machine.
D638 Moisture-Density Relations of Soils using 5.5 Ib. (2.5 kg) Rammer and 12 in (304.8 mm) Drop
01556 Density of Soil in place by the Sand Cone Mathod

D1357 Moisture-Density Relations of Sois using 10 Ib. (4.5 kg) Rammer and 18 in (457 mm) Drop.
D2487 Classification of Soils for Engineering Purposes

C-14 Concrete Sewer, Storm Drain and Culvert Pipe.

C-Te/C-497 Class |l Reinforced Concrete pipes

A-T4  Cast lron Soil Pipes and Fittings

Other pipes shall conform 10 the latest ASTM regquirements,

23

Material uirements:
231 Selected Fill Material

Selected fill materials shall consist of pit run gravel, disintegrated rock, sand and or other similar materials. The
material shall not contain more than 35% passing the No. 200 sieve; and fraction of the material passing the No.
40 sheve shall have a liquid limit not greater than 35 and plasticity index not greater than 12,

232 Graved Fill

Gravel fill shall consist of hard durable particles or fragments of stones or gravel, It shall be clean and free from
vegetable matiers, lumps or balls of clay and other delelerious materal. The proportion of the material passing
the 0.075 mm (No. 200) sieve shall not be greater than (.65 (two thirds) of the fraction passing the 0.425 mm (Mo.
40) sieve. The fraction passing the 0.425 mm (No. 40) sieve shall have a liquid limit of not more than 25 plasticity
index of nod more than € as determined by AASHTO TBY and T90. Gravel bedding 100 mm (47 in depth or as
shown on the drawing shall be placed, spread and compacted through tamping and undemeath footing, slabs, on
fill and slabs on grade.

233 Base and SubBase Course

Aggregate sub-base shall consist of pit run graved, talus rock, disinlegrated granite, sand, shale cinders, coral or
other similar materials, or addiional filler for blending, selected under the direction of the Consultant The
maximum dimension of any particle shall not be greater than twe-thirds of the required thickness of the layer in
which it & 1o be placed. Over-sized malerials if present shall be removed at the pit by screens. or hand picking. if
necessary, to cblain proper uniformity, mixing shall blend additional filer. The fraction to aggregate sub-base
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mateniats including any additional filler passing the 0.075 mm (No. 200) sieve shall not be more than two-thirds
{273) of that passing the 0.425 mm (No. 40) sieve. The fraction passing the 0.425mm sieve shall have a kquid
bimit not greater than 25 and plasticity index of not more than &.

234 Concrete for Site Wark

Concrete materials for the site work shall be in accordance with Section 3, concrete, of these specifications.
Cement shall be proportionad as follows:

Description of Structure Lompressive Strength
1.} For sidewalks, walkways, 1.72 Mpa (2500 psi) at 28
catch basins and man holes days

24  Consinuction Requirements
241 Earthwork
(1) Site Demaolition

All superficial obstructions shall be demolished and removed from the site o disposal areas approved by the
Consultant.

(2) Filling and Backfilling

Fill and backfill materials shall consist of suitable materiats from excavation or from approved borrow areas, and
shall be free from roots, wood scraps, vegetations, and other extranecus materials and from large clods of earth
or stones greater than 100 mm. No fill material shall be placed until the surface to be filled has been approved.

(a) Filling and Backfilling for and T

Filling around structures shall be placed as the consiruchion work progress, insofar practicable. Backfilling of
trenches shall progress as rapidly as construction and testing will parmit. In backfilling pipe trenches, approved
backfill shall be compacted in 200 mm layers o a depth of 150 mm over the pipe and the remainder of the trench
depih shall be backfilled and compared in 300 mm layers, for trenches under road pavements and concrete fioor
slabs, the backfil shall be placed and compacted in 200 mm layers 1o the top of the trench,

(b)  Embankment Construction

Bafare placing fill matenal, the surface upon which it will ba placed shall scarified fo insuré good bonding betwaen
the existing surface and the fill material. Where embankments are to be constructed on sloging ground with
skpes steeper than 1 verical to 4 horizontals, the mew fill shall be cut inte or benched as the embankment &
brought ug in layers in such a manner that the embankment material will bond with the existing surface. The size
of each bench shall be subject to approval and shall depend on the equipment to be used.

e Equipment
Equipment used in the performancs of the work shall be subject to approval of the project manager. The qieality
of compaction equipment shall be adequate to assure thorugh uniform compachion as rapidly as material is
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placed. In all areas not accessible to rollers or compactors, the fill shall be compacted with mechanical hand
{ampers.

(d)  Compaction

I fill areas, the top 200mm shall be compacted 1o a density of at least 95 percent of maxirmum density and the
remaining depth of fill to not less than 90 percent pf maximum density; except that under ramps pavements and
concrete floor slabs, compaction shall not be less than 85 percent of the maximum density for the entire depth of
fill. Unless otherwise indicated where the existing sub-grade in culs have a density of less than 95 percent, ai
materials to a depth of 150mm or to such greater depth as maybe specified, shall be compacted not less than 95
percent of the maximum densily. Soll momsture during compacting shafl be controlled between B0 and 110
percent of oplimum moisture content determined in accordance with AASHTD Method T99-84,

te]  Disposal of Surplus Excavaled Materials

Any surples maderal from the excavation and grading operations shall be disposed and spread in spoil areas
designated by the Project Manager excepl for the materiais classed as rubbish and debris. which shall be
deposited in the spail areas shall be graded to a reasonably uniform surface.

242 S0il Poisoning and Termite Control
This item shall consist of fumnishing and applying soi treatment for termite control,

Al the time soil poisoning is to be appied, the soil to be treated shall be in friable condition with low moisture
content 0 as to allow uniform disinbution of the toxicant agents. Towicant shall be applied 2 least twelve (12)
hours prior to placement of concrete, which shall be in contact with treated materials.

Treatment of the soil on the exierior sides of the foundation walls, grade beams and similar structures shall be
dene prior b final grading and planting or landscaping work 1o avoid disturbance of the toxicant barriers by such
operations.

Areas to be covered by concrele slab shall be treated before placement of granular fill used as capillary water

barrier at a rate of 12 liters per square meter with Type 1 working solution after it has been compacted and set to
required elevation,

(1)  Material Reguirements

Termite controd chemicals or toxicants shall be able to immediately exierminale fermiles or create bamers to
discourage entry of subleransan termites into the building areas. The loxicants maybe classified into the
following types and according to use.

(a)  Typel Liguid Temi
This type of loxicant shall be specified for drenching soil beneath foundations of the proposed buildings. The

concentrate shall be diluted with water in the proportion of 1 liter of concentrale materials to 65 liters of water or
as specified by the manufacturer.

(b) Type |l Liguid Termicide Mi ian

This type of toxicants that comes in ready mixed sohulion shall be used as wood preservative by drenching wood
surfaces to the point of run-off.
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{c) Consiruction Requirements

Before any termile control work is starled, the contractor shall undertake thorough examination of the site so that
the appropriate method for soil poisoning can be applied. The Contractor shall coordinate with other related
trades through the Engineer to avoid delay that may anse during the different phases of application of the lermite
conkrol chemicals.

()

Soil Poisoning and Termile Control Treatment

(a) When soil show termite infestation, this method shall be applied. The building area shall be
thoraughly drenched with Type 1 working solubion a1 the rate of 24 lilers per square meler. When
Powder Termicide is 1o be appled to eradicale sublerranean termites, careful application and precaufion
shafl be given considering that this toxicant is fatal to animal and human lives.

(b} Frior to application of soil poisoning chemical, the soil 1o be treated shall be in frable
condition with low moesture conbent 50 a5 to allow uniform distribution of the toxicant agents. Toxicant
shall be applied af least twelve (12) hours prior 1o placement of concrele, which shall be in contact with
Ireated malenals.

{c) Treatment of the soil on the exterior sides of the foundation walis, grade beam and similar
structures shall be done prior 1o the final grading and planting or landscaping work to avoid disturbance
of the foxicant barriers by such operations.

id} #Areas lo be covered by concrete slap shall be treated before placement of granular fill used
as capilary water bamer al a rate of 12 iers per square meter with Type | working solution after it has
been compacied and set to required elevation.

(&) Where the application of wood preservative is necessary, the Contractor shall use Type Il
working solution as recommended by the manufacturer. All wood materials nof pressure treated shall be
treated with Type [l ready mixed solution as herein calied for or as directed by the supenvising Archiect
or Engineer,

(f) The Contractor shall give in Service Guarantee covening the treatment of lermite infestation
or the repetition of the above siated termide control services without extra cost to the Owmer if any
infiestation of recurrence or inflestation cocurs during the guaranies pariod of one year

Method of Measuremant and Basis of Payment
Measurement of accompdished guantities shall be of the ff. methods:

{1

Lump sum payment shall be provided for the following:

[a) Site demolition and clearing shall be deemed io include the cost of salvaging of materials,
presarvation, storage and disposal.

(b} Construction of septic tank hoiding and water storage tank (including resenvoir and piping)
shall be considered 10 include the cost of excavation and backfilling. bedding, forms and false work,
curing, fastenars and incidentals to complete each item of work
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(e} Subsurface waste water infiltration system shall be deemed to inchude the cost of excavation,
disposal, gravel filter, sit barmer, overflow and distribution pipes and incidental works to complete this
item

(2 The volume of structural excavation 1o be paid for shall be the number of cubic meters measured in
original position of matenal acceptably excavated in conformity with the plans or as directed by the Payment of
quantities accomplished shall be deemed to include the cost of disposal of excess and unsuilable materials,
shoring, bracing, water control works and ofher operations necessary to complete this item,

(3) The volume of backfill materals from excavation; fill materials from common borrow, top soing;
construction of embankment. sub-base and base course preparations; and compacied gravel fill bedding to be
paid for shall be the number of cublc meters measured in the final position of materials actually provided and
installed 10 include where applicable, fumishing, placing, spreading and compaction in accordance with the plans
and specifications and disposal of excess and unsuitable materials, if any.

(4] The work item for soil treatment is as stipulated in Sub-Section 2. Soil Pessoning, shall be measured
and paid for per square meter area of works accomplished and accepted. Payment of work accomplished shall
be made based on dimensions shown in the drawings and stipulated in the specsfications.

The quantities measured as provided above shall be paid for at the contract unil price for each of the pay item,
which price and payment shafl be full compensation foe furnishing and placing all materials, labor, equipment,
tools and incidentals necessary to complete the work.

30 CONCRETE

31 Scope of Work

The werk includes construction of concrete structures complete in accordance with the standard specifications
and conformity with the lines, grades, thickness and typical cross-section shown on the plan.

32 Reference Standards
The latest edition of the following standards shall be from apart of this specification:

ACI American Concrete Institute
21101 Standard Practice for Sebecting Proportions for Normal and Heavyweight Concraete
3 Concrete, Structural for Building

J09R Standard Practice for Consalidation of Concrate
318 Building Code Requirements for Reinforced Concrete

ARSHTO American Association of State Highway and Transpon Officials
M173 Concrete Joint Sealer, Hot-Poured Elastic Type Performed Expansion Joint Filler Concrete

ASTM  American Society for Testing Malerials
Ca3 Concrate Aggregates

ci1 Standard Practice for Making, Curing Concrete Test Specimen in the Field
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38 Comprehensive Strength of Cylindrical Concrete Specimen

ca2 Obtaining and Testing Drlled Cores and Sawed Beams of Concrete
co4 Standard Specification for Ready-Mixed Concrete

C143  Standard Test Methed for Slump of Portland Cement Concrete
€150 Portland Cement, Specification for

C309  Liquid Membrare-Forming Compounds for Curing Concrete

DPWH Blue Book Vol. Il {1995)

33 Material Requirement

131 General

Concrete shall be composed of Portland cement. fine and coarse aggregates, water and admixture as specified
all thoroughly mixed and brought to proper consistency, uniformity and temperature for final placemant.

332 emeni

Concrete shall be Porlland cement of a brand approved by the Project Manager and conforming to ASTM
Specification C150, Type | of Type Il

333 Water

Water shall be clean and free from injurious amounts of oils, acids, akalics, salis, organic materials, or other
substances that may be deleterious to concrete or sleel.

334 Admixtures

Admixiuras shall be subject 1o prior approval by the Project Manager. The admixtures shall be capable of
maintaining essentially the sama composition and perfomeance throughout the wark.

335  Eine Aggregates

Fine aggregates shall consist of natural sand, manufactured sand, or & combination theneol. If the fina aggregate
shall be a combination of separately processed sizes, or if batching shall result i & combination of natural and
manufactured sand, the different components shall be batched separately. Fine aggregates shall consist of hard,
towgh, durable, uncoated particles. The specified percentages of fines in the sand may be obtained either by the
processing of natural sand or by the production of suitably graded manufactured sand. The shape of paricles
shall be generally rounded or cubical and reasonably free from flat or elongated pieces. The use of beach sand
shall be prohibited. The fine aggregate shall conform to the following specific requirements:

Sieve Designation Cumulative Percentage by
Std LS Sid., Square Mesh Weight Passing
9.5 mm 38 100

4.75 mm Mo.4 85-100

2,36 mm Mo & B0-100

S e ]
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1.18 mm Mo 16 45-80
300 microns Mo, B0 10-30
150 microns No. 100 2-10

In addition to the grading Bmits shown above, the fine aggregales, as delivered fo the mixer, shall have a fineness
modulus not less than 2.3 more than 3.0 and during normal operations, the grading of the fine aggregate shall be
controlled so that the fineness modulus of &t least nine (9) out of ten (10) test samples of fine aggregate as
dedivered 10 the mixer shall not vary by more than 0.20 from the average fineness modulus can be determined by
dividing 100 the sum of the cumulative percentages retained on U.S. Standard Sieves Nos. 4, 8, 16, 50 and 100.

336  Coarse Aggregates

Coarse aggregate shall consist of washed gravel, crushed stone or rock, or a combination theneof conforming o
ASTM C33. The coarse aggregate, as delivered o the baiching plant, shall have uniform and stable moisture
content. The approval of deposits shall not be construed as constituting the approval of all materials taken from
the deposits, and the Confracior shall be held responsible for the specified quality of &l such materiais used in
the work. Coarse aggregate shall consist of hard, tough, durable, clean and uncoated particles. All foreign
matenals and dust shall be removed by adequate shall be generally rounded or cubical, and the coarse
aggregate shall be reasonably free from flat and elongated particles. A thin, lat and elongated paricle can be as
defined as a paricle having a maximum dimension greater than five times the minimum dimension. The coarse
aggregate shall be graded from fine too coarse. It shall be separated into size groups.

The grading of the aggregate within the separated size groups as defivered to the mixer shall be as follows:

Sieve Sizes Percent by Weight Passing Individual 1-112
Std (MM} USSM. SoMesh %Size  Size

50 & 100

375 11 80-100

25 1" 100 20-55

18 W 20-100 0-15

9.5 A 20-55 0-5

4.75 Mo, 4 0-10

Use 19-mm (3/4") coarse aggregate for slab on grade, columns, beams, suspended slabs and tie beams,
Use 3B mmi (1 }47) coarse for footings

337 Reinforcing Steel

Reinforcing steel shall be locally manufactured, deformed billet steel bars conforming 10 Philippine Standard,
Grade 60,
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34

338 Forms

Concrete form shall be wood, plywood, steel or other suilable matenals. Form sudaces requinng standard or
special finish shall be plywood or a non-absorptive hand pressed fiberboard or other suitable materials. Plywoad
shall not be less than 12 mm thick and shall be free from irregularities, dents and sags. Forms shaf be coated
with non-staining form coating compound such as form oil of the approved make.

3340 of Malenals

{1}  Cement
Cement in bags shall be stored in a suitable weatherproof structure as aitight as practicable. Floors shall be
elevated above the ground, sufficient to prevent the absorption of moisture. Bags shall be stocked close together
to reduce circulation of air but shall nof be stocked against outside walls. The manner of storage shall pemil easy
access for inspection and idenfification of each shipment. Cement that has been slored for so long that there may
be doubt of s quality shall be tested by standard mortar tests (o determine its sultability for use, and shall not be
used without approval of the Project Manager.

{2} Aggregates

Aggregate shall be stored in such a manner as 1o avoid the inclusion of foreign matenats. Aggregates of different
sizes shall be stored in separate plies. Stockpiles of coarse aggregate shall be built in horizontal layers not
exceeding 1200 mm in depth to avoid segregation. Should the coarse aggregate become segregated, it shail be
remixed to conform to the grading requirements. Sufficient stockpdes shall be maintained at all imes to permit
continuaus placement of concrete al the rate specified.

3}  Reinforcing Steel

Reinforcing steel shall be stored in a manner to avoid excessive rusting or being coated with grease, o, dint and
other objectionable materials.

Construction Regus |
41 Concrete Proportion

The proportion of all materials in concrete shall be subject to the approval of the Project Manager, The Confractor
shall employ at his own expense an approved testing laboratory, which shall design the mix proporions in
accordance with ACI 211.01, Strength requirements shall be 27.5 Mpa (4000 psi) for footing, columns, beams,
slabs and stairs lavatory counter, wash basin; 20.7 Mpa (3000 psi) for ramp, slab on grade, water meter box,
grease trap; and 13.8 Mpa (2000 psi) for lean concrete or as required by the Project Manages. The adequacy of
this test shall be verified by a test on a manimum of & cylinders; 3 tested at 7 days, 3 at 38 days, in accordance
with ASTM C38.

If, at any time during construction, the concrete resulting from the approved mix design proves 1 be unsatisfactory
for any reason such as too much water, lack of sufficient plasticity fo prevent segregation, honeycomb, elc., or
insufficient strength, the Contractor shall notify the testing, laboratory and the Project Manager. The laboratory
shall modify the design, subject to the approval of the Project Manager until satisfactory concrete is obtained.

342 Concrete Samples and Testing

Samphing and testing of concrate shall be done by and at the expense of the Confractor. Throughout the penad
that the concrete is baing poured into cylinder shall be taken from fresh concrete from the forms.
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The rests shall be made for each 10 cu. m. of concrete or fraction thereof for each portion of structure as may
required by the Project Manager as follows:

{a)  Compression Tests:

At least two (2) sets of samples consisting of three {3) concrete cylinder specimens per set shall be made, Fresh
concrate shall be placed inside standard 150 »x 300 mm cylndrcal moul in three (3) separate equal layers and
rodded separately with 25 strokes with a 16 mm diameter. Surface shall be leveled with trowel and samples are
to be labeled to identity the class, strength of concrete, date taken and part of structure samgples are taken. The
samples shall be cured in accordance with ASTM C31.

One set of cylinders shall be tested at the age of seven (7) days, and one set at the age of twenty-eight {23) days,
in accordance with ASTM C39. Additional cylinder samples may be mokded in reserve for further tests, if the
results of the twenty-eight (28)-day-test do not meet the requirements.

(b)  Slump Tests

Slumg tests shall be performed t determing the consistency or workable fluidity of freshly mixed concrete in the
field. At least two shump tests shall be made and the sample of concreta from which the test specimens are made
shall be representative of the entire batch and shall conform to the procedures are specified in ASTM C143.

Freshly mixed concrede shall be placed in the slump cone 100 x 200 mm x 300 mm in three (3} equal layers.
Each layer shall be rodded with 25 strokes of the 16-mm diameters tamping rod with the tamping end rounded o
a hemispherical tip of the same diameter. The mould shall be leveled and kfted &t once and then measure the
slump action immediately by getiing the difference in height between the height of the mould and the op of the
slurnped concree,

The slump tests shall be performed 1o determine the consistency or workable fluidity of freshly mixed concrete in
the files. At least two slump tests shall be made and the sample of concrele from which test specimens are made
shall be representative of the entire batch and shall conform to the procedures as specified in ASTM C143,

The slump for vibrated concrede shall be 50 mm minimum and 100 mm maximuem, provided that the required
strength of concrete is oblained.

()  IestRepors

The testing laboratory shall submit four {4) copees of its cylinder which are 10 include as tar as appicable, the
following items: Location of pour in the structure, concrete design mix number, concrete design strength, type and
manufacturer of cement, amount of any admixture used, slump fests, date of sampling, cylinder application
number, days cured in the field, days cured in the laboratory, age and time of testing, crushing siress, type of
fasure, who made the samples, who shipped the samples to the laboratory and whether concrete strength meets
the specifications,

{d)  Additicnal Tests

If. in the opinion of the Project Manager, based on the cylinder reponts, concrete with strengths below
specification requirements has been placed, the Project Manager, at the expense of the Contractor shall make
additional tests. Additional lests may be compression test on cored cylinder, ASRM C42, andfor load tests as
outlined in ACT 318 Sec. 202.

343 Mixing Concrete

Mixing shall be thoroughty mixed in a mixer of an approved size and type to insure a uniform disiibution of the
materials throughout the mass:
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{a)  Site Mixed Concrete

All structural concrete shall be machine-mixed for at least 1 ¥ minutes alter all materials including water are in
the mixing drum, The time elapse between the introduction of the mixing of water o the cement and aggregate
and placing of the concrete in final position shall not exceed 45 menutes. Placing of the matesial in the mixer shall
be done in such a way that the first batch of concrete materials in the miner shall contain sufficient excess cement,
sand and water 1o coat the inside of the drum without reducing the cement content of the mix to be dischanged
The retempenng of concrete, placing addiional cement, aggregate or water during mixing period shall not be
permitted,

Mo hand mixing shafl be allowed, excepl in case of emergency of breakdown during pouring operations, subject
to the approval of the Project Manager.

4.4 Concrete Placing

Concrete shall be placed only after ail fonmworks, materials to be embedded, and preparation of surface involved
in the placing have been inspected and approved by the Project Manager. The Confracior shall provide
equipment and shall employ methods that will minimize separation of aggregates from the concrete mix.

Water shall be removed from excavation before concrete is deposied. Flow of water shall be dverted through
proper side drains 10 a pump, or removed by other approved methods to avoid washing over freshly deposited
concreta. Hardenad concrete, debris and foreign materials shall be removed from the interior of forms and from
inner surfaces of mixing and conveying equipment. Reinforcaments shall be secured in position, inspected and
approved before pouring concrele. Runaways shall not be provided for wheeled concrete-handling equipment's,
such equipments shall not be wheeled over reinforcement nor shall runaways be supported by reinforcements,

Concrele shall be handied from the mixer to the place of final deposits 25 rapidly as practicable by methods,
which shall prevent segregation or loss of the ingredients. It shall be deposited in the forms in approximately
layers and &s neady as practicable in its final position to avoid re-handiing.

Conveying or handling of concrete by the use of inclined chutes or pipes of more than three (3) meters shall not
be permitted, Dumging of concrete ino buggies, buckets or wheelbarows with a free fall of more than one (1)
meter shall not be permitted. When placing operations would involve drapping of concrete more than 1 1% meters,
it shall be deposited through a sheet metal or other approved conveyor. AS for practicability, the conveyor shall
be kept full of concrete during placing and their lower ends shall be kept buried in the newly placed concrete.
After the inftial set of concrede, the forms shall not be jarred and no strain shall be placed on the ends of the
reinforcing bar, which are being projected.

Concrete in columns shall be placed in one continuous operation. Concrete in girders, beams and slabs in
superstructures shall be poured in a monolithic and continuous manner. No construction joint shall be allowed on
any part of the structure without the approval of the Project Manager

Consolidate &l concrele in accordance with provisions of AC| 30%R. Consofidate each layer of concrete greater
than & inches in depth with high frequency, interval, mechanical equipment supplemented by hand spading and
tamping. Consolidate concrete slab 4 inches or less in depth by wood tampers, spading and settiing with a heave
leveling straight edge. Operate vibrators with vibratory element submerged in the concrete, with a minimum
frequency of not less than 6000 impulses per minute when submerged. Insert and withdraw vibrators
approximately 18 inches apan. Penetrate the previously place ift with the vibrator when mone than one it is
required. Place concrete in 180-inch maximum vertical lifts. Limit duration of vibration to time necessary to
produce satisfactory consolidation without causing segreqgation of aggregates. Provide adequate number of units
and power source at all imes. Maintain spare units on hand to ensure adequacy. If in the opinion of the Project
Manager the equipment being used is nod adequate 1o accomplish peoper consoldation, the Project Manager
may order delay in further placement of concrete untll such equipment is available for use at the location of
placement of concrete.
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3.5

3.6

Protection and Curing
151 General

Concrede surfaces exposed o condiions causing premature drying shall be protected as soon as possible with
canvas, siraw, burlap and or ather satisfactory material and kept moist, or if the surfaces are not covered they
shall be kept maist by flushing or sprinkling, as direcled by the Project Manager. All concrete shall be moist cured
for a period of not less than seven (7) consecutive days afier placing by an approved method or combination of
methods applicable to local conditions.,

352 Moist Cutling

The surace of the concrete shall be kept confinuously wet waler for a period of seven (7) days, by spraying or
covering with burlap or other approved material thoroughly saturated with water and keeping the covenng wet by
spraying or intermitient hosing. Water for cuning shall be generally lean and free from any element, which might
cause objectionable staining or discoloration of the concrete.

353  Repairs fo the Concrets

All impedections on concrate surfaces are corected to produce concrete surfaces that conform to the
reguirements of this section. Unless otherwise approved by the Project Manager, patching with the cement
morar shall repair imperfections on formed surfaces. Cement mortar for patching shall be the same composition
as used in the concrete, except for exposed surfaces; part of the cement shall be while cement to provide a finish
color matching the surrounding concrete. Honeycomb or otherwise detective areas shall be cut out from solid
concrete o a depth of not less than 25 mm. the edges of the cut shall be perpendicular o the surface of the
concrete. The area o be patched, at least 15 mm adjacent thereto shall be saturated with waler before plating
the mortar. The morar shall be mixed approximately one (1) hour before placing and shall be remied
occasionally during this period with trowel without adding water. A grout of cement and water, mixed to a
cansistency of paint, shall then be brushed onfo the surface to which the mortar is 1o be bonded. The mortar shall
be compacted into place and screened shightly higher than the surounding surface. Palches on exposed
surfaces shall ulilize plywood forms, after the removal of ferms, shall not be plastered, unless other wise dinected
by the Project Manager. All joint marks on the formwork shall be reworked to & smooth surface fo match adjacent
areas and to present a néw appearance.

Farms

361  Generl

Forms shall be used whenever necessary to confine the concrete and shape it to the requined nes and
dimensions, or to protect the concrete from contamination. Forms shall have sufficient strength 1o withstand the
pressure resulting from placement and vibration of the concrete, and shall be maintained ngdly in comect posibion.
Farms shall be sufficiently tight to prevent loss of mortar from the concrete. Forms for exposed surface shall be
lines with form grade plywood. Bolts and roods used for interval ties shall be so arranged that when the forms are
removed, they shall not be less than two (2) centimeters from the fermed suriaca.

Remaval of forms or shoring is subject io approval by the engineer, and under no circumstances shall boflom
fiorm and shoring be removed until after the members have acquired sufficient strength to support their weight
and the load thereon, Forms shall remain in place for & minimum time as follows:

Columns, sides of beams, shear and bearing walls -—— 3 days
Beams e ‘| 4 EYS

Fie-shore immediatety after stripping beams and girders that suppon subsequent formwork,
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362 Cleaning and Dilirg Forms

Before placing concrete, the contact surface if the forms shall be cleaned of incrustations of mortar, grout or ofher
fiorelgn matesial. Forms shall be coated with standard form od that can effectively pravent sticking and will not
stain the concrete surfaces.

163 | of Forms

Farms shall be removed in @ manner, which shall prevent damage lo concrete structures. Forms shall not be
removed without prior approval of the Project Manager. Any repairs of the surface imperfections shall be
performed at once and curing shall be started as soon as the surface is sufficiently hard fo permit it without
further damage. The minimum time period for removal of forms shall govern where it exceeds the minimum
specified curing period. Where the formwork for one element suppors the formiwork for one element supports the
formwork for anather element, the greater time period shall apply to both elements. Fomms shall not be removed
before the expiration of the minimum time specified below:

Elemen! Time Perod
Walls columns, sides of beams and girders,
and slabs on grade i

Pan joist forms (side only): 76 cm (30 inches)

Wide or less over 76 cm (30 inches) wide 3
Whare design live: less than the greater than
dead load dead koad

Joist, beam or girder, soffits:

(Clear span batween struchsral

support):

Under 3.00 m (10 fL.) 7 4
300m {10 K)o 6.00 m (20 A1) 14 7
Owver 6.00 m (20 fi) 21 14

One-way floor slabs: (Clear span
between structural supports)
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3.7

38

Under 3.00 m (10 ) 4 4
3.00 m {10 ) to 6.00m {20 ) 7 i
Ower 6.00m (20 R) 10 7

Sufficient shoring members to support dead loads including construction loads on beams and slabs shall be
provided for a period of sight (8) days in addition to the seven (7) days specified thereto. The time for removal of
forms for structures nol included thereto shall be as directed by the Project Manager, Concrela work shall be
protected from damage during construction.

Reinforcing Stesd
371 General

Steel reinforcement shall be provided together with all the necessary wire tie chairs, spacers, support and other
necessany devices.

372 Lutting and Bending

Reinforcing steel shall be accurately cut and bent in accordance with the approval detailed reinforcerment
drawings. Reinforcing steel shall not be straightened or re-bend in @ manner that will injure the material. Bars with
kink or with bends nol shown on the approved detailed reinforcing drawings or with cracks or splits of the bends
ghall not be used. All the bars shall be bent cold. If Contractor elects to have reinforcing steel cut and bant off the
site, he shall provide, maintain and cperate a small cutting and bending shop on the site and maintain and
representative stock of steel. This provision is fo 1ake care of minor revisions and additions in an expeditious
Mmanner.

The Project Manager may require the confractor io prepare and submit bar cutting schedule prior to fabrication of
reinforcing steel bars.

ari Placing Riein e

Reinforcing steel shall be accurately placed in accordance with approved detailed reinforcement drawings and
shall be adeguately secured against displacement by using specified tie wires or approved clips at all
intersections. After it has been installed, reinforcing steel shall be inspected by the Project Manager for
compliance with requirements as 1o size, shape, length, splicing, position and number. Reinforcing steel shall be
supported by concrete or metal supports, spacers or metal hangers, except for surfaces exposad o the ground or
to the weather, where suppors shall be concrote. Wooden suppor spreaders shall not be used. Al surfaces
where altractive appearance is required, the supports shall be of the type, which shall not cause subseguent
staining or marming of the exposed surtace.

Joints in Concreta
381 Consiruclion Jaints

Construction joints shall be provided where indicated in the drawing or as directed by the Project Manager. Joints
not indicated on the drawings shall be constructed and located as not to impair the strength of structures. When a
construction joint is to be made, the surface of the hardened concrete shall be thoroughly cleaned and all Latinate
rermoved. In addifion, the joint shall be thoroughly wetted and sloshed with a cost of neat cement gnoud
immadiately prior to placing of new concraie.
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3.8.2 Expansion and Confraction Joints
Expansion and contraction joints shall be provided where indicated and shall be in accordance with detass,

383  Preformed Strips

Preformed strips shall be placed before the adjoining, concrete s poured, The joint scalier shall be apphed after
concrete on both sides of the joint have poured and after the joint lines have besen treed.

39 It i

(1) Standards - All aspects of the installation must be in accordance with the requirements of BS B204
{installation of Resdent floor covenings) and BS 8203 (Installation of textile floor coverdings) and supplementary
specifications.

(2] Preparation — The surface should be free of oil, grease, weak material, laitance and contaminales. All
sub-figors, including concrate and highly polished surfaces (e.g. power floated concrele, marble, terrazzo and
ceramic files), should always be mechanically textured. The fiocr should then be either vacuumed or swept clean.

(3] Surfaces - All surfaces must be primed with Acrylic Primer (Porous substrates) and Epoxy Primer
(non-porous substrales).

(4) Mixture - in single units of the ratio of 20kg powder to 3.6-3.8 liters of water. Do not add extra water
because long term performance may be impaired. A 65mm by 40mm flow ring should be filled with pre-mixed
Selfdeveling compound. Lising a Flow chad, a spend rabio of between 230mm and 260mm should be obtained to
ensure that a comect mix is passing through the pump. After applying the matesial onto the primed floor, simply
wse a hand trowel to spread. Maximum application thickness of 8mm on fo epoxy prirmer.

{5} Protection and Completion - Ensure the scread is not subject 1o draughts during the first & hours of
cuning as this may kead o ¢racking and crazing. Take up doorways with polythene fo prevent air movement,
Prevent contamination by following trades (e.g. plastering), including water spillage.

{6) Cleaning - Immediately after use &l fools and equipment should be cleaned with water, Curad
material can be removed mechanically o by acid elching,

191 Methods of Measurement and Basis of Payment

(1) The Project Manager shall be in accordance with the dimension in the plan or as otherwise direct the
measurement of completed work. The quantities to be paid for under this section shall be measured as
foillows:

(a) The volume 1o be paid for under this item shall be the number of cublc meters of concrate
placed and accepted. Payment for concrete shall be constructed to include the cost of forms, false
works, curing, fasteners and accessones necessary o complete this Hem of work,

(b} The quantties for reinforcing steel to be paid for shall be the final quantity placed and
accepted in the completed structure. No measurement for payment shall be made for splices added by
the Contractor for hes convemsence. Paymenl for the accepted quantities for reinforcing steel shall be
deemed 1o include the cost e wires, separalors, wire, supports, hangers, chairs and other materials
necessary b complele the work,

The quantities measured as provided above shall be paid for at the contract price for each of the pay
item, which price and payment shall be full compensation for furnishing and placing all materials, labor,
equipment, ools and incadentals necessary to complate the wark.
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4.0
4.1

4.2

4.3

44

MASONRY
=tope of Work

The work includes fumishing and placing of concrete masonry units in conformity with the lines, grades and
cross-sections shown on the drawings and in accordance with the specifications,

Applicable Documants

The latest edition of the following specifications and standards shall form part of this specification to the extent
required by the references therelo.

ASTM  America Scciety for Testing Materials

C144  Standard Specification for Aggregate for Masonry Mortar

PSA  Product Standards Agency Publications (Philippines)

PNS 16  Specification of Concreda Hollow Blocks

Material Requirements

431  Concrete Hollow Biocks

Concrete hoflow blocks shall be a standard product of recognized manufacturer to PNS 16, as indicated on the
drawings. Exterior and interior masonry units shall be non-load bearing units. However, inad-bearing units may

be provided in Beu of non-load bearing units. For non-load bearing units, the required compressive strength shall
be 25 kglem? or 2.48 Mpa.

432 Cement, Beinforcing Steel and Waler
Cement, reinforcing steel and water shall be as specified in Section 3.0.
Consinuction Uirements

441 Workmanship

Masonry walls sha be placed level and plumb &l around. One section of the walls shall not be placed in advance
of the athers, unless specifically approved. LUinfinished work shall be stepped back for joining with the new work;
toating shall not be pemmitted. Heights of masonry work shall be checked with an instrument at sills and heads of
openings, o maintain the level of the walls, Door and window frames, louvered openings, anchors, pipes and
conduits shall be Installed carefully and neatly as the masonry work progresses. Spaces around door frames
shall be filled solidly with mortar. Driling, cutting, fitting and patching 10 accommedate the work of others, shall be
performed by skilled workers. Bolts, anchors, inserts, plugs, fies and miscellanecus metal work specified
eisewhere shall be placed in position as the work progress. Chases of approved dimensions for pipes and other
purposes shall be provided, where indicated or necessary, Top of exposad walls and partitions, nat being warked
on, shall be covered with a waterproof membrane, well secured in place. Wall and partitions shall be structurally
bonded or anchored fo each and to concrede wall beams, and columns,

442  Morar Mixing

Mortar materials shall be measured in approved container 1o insure that the specified proportions of matenials are
controfied and accurately maintained during the progress of the work. Unless specified otherwise, mortar shall be
mixed in such a manner thal the materials will be disturbed uniformiy throughout the mass. A sufficient amount of
water shall be added gradually and the mass further mixed, not less than 3 minutes, until @ mortar of the plasticity
requared for the purpose intended shall be obtained. The mortar shall be mixed in a manner such that the quality
of water can be controfied accurately and uniformly. Mortar boxes, pans of mixing drums shall be kept clean and
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free of debris or dried mortar. The morar shall be-used before the indlial setfing of the cement has laken place;
retermnpenng of mortar in which cement has started set shall not be permitted.

443 Proportion of Mortar Grout

Fine monar grout shall ba mixed in the volumetrc proportion of one parl Portland cement. 4 par hydrated lime
and 3 paris sand. Coarse grout shall be mixed in proportion of one part Portland cement, Y4 hydrated Eme, 3 parts
sand and 3 parts pea gravel passing a J8-inch sive,

444 Lise of Fine and Coarse Groul

Fine grout shall be used in grout spaces less than 50 mm in my honzontal dimension or when clearance between
reinforcement and masonry id more than 17mm,

445 Morar Jomis

Mortar joint shall be uniform in thickness, and the average thickness of any three congeculive joints shall be 9.50
mm. *Gage rods” shall be made and approved paor fo starting the work and shall be used throughout the wark.
Changes in coursing or bonding after the work has stared shall not be permitted. The jointer shall be shghtly
larger than the width of the joints, so that complete contact is made along the edge of the units, compressing and
sealing the surface of the joint. Joints in masonry, which will not be exposed, shall be stuck flush. Joints shall be
brushed o remove &l loose and excess mortar. All horizontal joint shall be on level and vertical joins shall be
plurmbed and aligned from the top to the batiom of the wall with a telerance of plus of minus 12 mm.

4405 Concrele Masoniry Linit

The first course of concrete masonry unit shall be laid in full bed of mortar, for the full width of the unit. the
succeeding courses shall be laid with broken joints. Concrele masonry units with the cells verlicals shall have
bed-joints formed by applying the mortar fo the entire top of the surface of the inner and outer face shall, and the
head joints formed by applying mortar of a width of about 255 mm to thé ends of the adjoining unils @y previously.
The martar for joints shall be smooth, not furrowed, and shall be of such thickness that it will be forced out of
joints as the units are being placed in position. Where anchors, bolts, ies and reinforcing bars occur within the
cell of the units, such cells shall be solidly filled with modar or grout as the work progress.

447  Reinforcement

Horizontal tie reinforcement shall be provided where indicated. Reinforcement shall be continuous and provided
in the longest available lengths. Reinforcement above and below openings shall extend and be embedded into
the columns, unbess otherwise shown on the drawings. Spices shall overlap not less than 150 mm.
Reinforcement shall be embedded in the mortar joints in the manner that all parts shall be protecied by mortar.
The two 1op courses of filler block walls shall have their cones filled with grout when placed in position,

Linkess otherwise shown on the drawings, the size and spacing of bars shall be as follows:

For Vertical Bars:

150 me (B7) CHB - 10 mm (387 dia. At 600 mm
{247) on centers

100 mm (47) CHE - 10 mum (378°) dia, At 600 mm
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4.5

5.0
5.1

52

Fer horizontal bars: - 10 mm (38°) dia at 600 mm
{247) on center (every third Course)
for 150 mm
{67) and 100 m (47) CHBs.

448  Bounding and Anchoring

Masonry walls and paritions shall be accurately anchored or bonded at points where they intersect, and where
they abut or adjoin the concrete frame of the building. Al anchors shall be completely embedded in mortar.

449 Grout il

Grout shall be performed on the interior side of wall, except as approved othenwise, sills, ledges, offsels and
other suriaces o be left exposed shall be protected form grout faling on such surfaces and be and shall be
remnoved immediately. Grout shall be stimed before placing o avoid segregation of the aggregate and shall be
sufficiently fluid 1o flow into joints and argund the reinforcement without leaving any voids. Grout shall be placed
by pumping or pouring from buckeds equipped with spouts, in ifis not exceeding 1.2 meters high. Grout shall be
puddie thoroughly to eliminate voids without displacing the masoney units form its onginal position. Masanry units
displaced by grouting operation shall ba removed and re-laid fo #s proper alignment wsing fresh mortar grout.

4410  Tests and Test Reports

The testing requirements stated herein or incorporated in referenced contract documents may be waived
provided certified copies of report of tests from approved laboratones preformed on previously manufactured
materials are submitted and approved. Tes! reports shall be accompanied by notarized copies from the
manufacturer certifying that the previously tested material is of the same type, quality manufacturer, and make.

Method of ! and Basis of P

In measuring the quanity of masonry units for payment, the dimensions to be used shall be as shown on the
plans or as directed by the Project Manager in writing. Projections extended beyond the faces of the waill shall not
be included. The area to be paid for in this section shall be the number of square meters of concrete masonry
wall and partition placed and accepled in accordance with the plans and specifications. Payment of accomplished
work shall be deemed to include the cost of morar grout, reinforcing steel, tie wires, false work and other
necessary works 1o complete this item,

The quantity of concrete masonry walls and parition shall be paid for at the contract unit price shown in the bid
schedule, which payment shall be full compensation for fumnishing and placing all materals, labor, equipment,
tools and incidentals necassary o complete the work,

METALS
Scope of Work

The work includes the fumishing, fabsication, erection or installation of structural steel roof framing, Stainless
Handrails and miscellaneous metal work in accordance with this specification and as shown in the drawings,

Applicable Speciicaions & Standard

The lates! edition of the following specifications and standands refereed fo hereinafter by basic designation only,
shall form part of the specification:
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ASTM  American Sociely for Testing and Matenials

AJB/A3GM Specification for Structural Steel

ASd Steel Pipe Zinc Coated Welded and Seamiess Black and Hot-Dip
AT Bolts and Studs, 60, 000 psi Tensde Strength

A3ES Standard Specification, high Strength Bolts for Joints

AS7T0  Hot-rolled Carbon Steel Sheet and Strip, Structural Cuality

AG11 Steel, Cold-Rolled Steel, Carbon, Structural Cluality

AWS  American Welding Society

D11 Structural Welding Code, Steel

AISC  American Instifute of Steel Construcion, Specification for the Design, Fabrication, Erection of
Struciural Steel for Buildings.

AISI American Iron Steel Institute, Specification for the Design of Light Gage Cold-Formed Steel Structural
Members

5.3 erial i

531  Structural Steel Shapes Plates and Bars

Unless othenwise shown or specified on the drawing, structural steel shapes plates and bars shall conform to

5.3.2 Hot-F I

Unless otherwise shown or specified on the drawings, hot-formed steel and stap shall conform steel and sirip
shall conform to ASTM ASTO.

) Bolls, Nuts and Washer

it shall conform 10 specification STM A3T0, wath a mimimum yield point of 33, 000 psi, unless otherwise shown in
the drawings. Heavy hexagonal siruciural bolts, heavy hexagonal nuts and hardenad wazhers, shall be quenched
and tarpapered medium-carbon steel bolts, nuts and washers complying with ASTM A325.

534 rew and ion Bolts

Screw and Expansion colts be of standand commercial grade, and of the sizes and types indicated as approved
by the

535 Electrodes
Electrodes for are welding shall be EG0, or E70. AWSE D1.1
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336  Galvanizing

Unless otherwise specified, galvanizing shall be of siandard quality, hot-dipped process of 1.25 ocunces per
square foot of coating. Galvanized surface that are damaged prior to final acceptance shall be repaired using and

approved repair compound fo the safistaction of the Project Manager.
8.3.7 il ndrails

Handrails sizes and material composition are those specified in the approved drawings as well as with the vertical
railings. Joints and surfaces that are damaged prior to final acceptance shall be repaired using and approved
repair compound o the satistaction of the Project Manager.

538 Miscellaneous Metals

Miscellaneous metals including fastenings, anchorage's and incidentals not specifically mentioned herean o in
other section of this specifications but are required to complate the work, for which there are no detalled drawings,
shall be provided and installed in accordance with standard practice of the trades as approved by the Project
Manager.

539 Delivery, 5 and

Fabricated materials delverad o job site shall be stored in clean and protecited dry areas in manufacturer's
probective package. Structural steel matenials 1o be stored shall be placed on skids above the ground. it shall be
kept clean and propery drained. Skids placed near encugh logether to prevent inury from deflection shall
support long members, such as purlins and chords, The Contractor shall check the quantity and quality f
materials tumed over to ham against the delivery list and repol promplly in writing my shoriage or damage
discovered,

54 Construchion Requerements

LR Zeneral

Fabrication and erection of structural steel shall be in accordance with AISC specification for the design.
Fabrication and erection of structural steel for bulldings, except as specified herein. The Contractor shall submit
to the Project Manager for approval shop drawings showing the proposed method of fabrcabon and installation of
all matal work. Mo work shall be started untll the shop drawings have been approved. And all work shall conform
to the approved shop drawings

54.2 Fabrication of Stesl Structure

The work shall be well formed at the shape and size shown and assembles as detailed. Structural members shall
be fabrcated and assemblers in the shop fo the greatest extent as possible. Shearing and punching shall be
produced in clean, true lines and surfaces with burrs removed. Nuts shall be drawn up tight. Joints, which ate to
be exposed 1o the weather, shall be waster lights. Hole shall be cul, drillied or punched at rght angles 1o the
surface of the metal and shall not burning enlarge made on. Holes in base or bearing plates shall be drilled.

(1} Welding

Structural steel shall be welded in accordance with the standard code of Are and Gas Welding in Budding
Construction of the American Welding Soclety. Qualified welders shall perform all welding work ondy,

(2)  Shop Painting

Unless ctherwise specified of indicated in the drawings, all structural steel work (except galvanized surfaced and
surfaces that will be painted with epoxy) shall be given a shop coat of red lead or zinc chromate primer.
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543  Ereclion

The steel structure shall be erected true o ling and grades. Bracing's and supports shall be installed whenever
necessary 1o take care of all the loads to which the structure may be subjected. Such bracings shall be left in
place as ling as may be required for safety. As erection progress, the work shall be securely bolted to take are of
all the dead loads, wind and erection stresses. No reamang of undersize boll holes shall be permitted, and
ereclion bolis shall not be used for lining up members.

(1) Drift Ping

Diift pins may be wsed only to bring together several parts; they shall not be used in such a manner as fo distort
or damage the metal,

(2) Gas Cutting

The use of gas culting torch in the fiekds for correcting fabncation erors shall net be permitted on any major
member in the structural framing. Its use may be permitied only when the member is not under stress, and
subject to the approval of the Project Manager

(3)  Ease Plates and Beanng Plales

Base plates and large bearing plates shall be supported in steel wedges or shams until the supported members
have been plumbed, following which the antire beanng are shall be grouted with no-shrink cament grout.

(4) Grouling Mortar for Setting Base Plates

Concrete grout shall be a non-shrinking type grouting mortar. The mortar subject fo the approval by the Progect
Manager can either be 8 mixture of Portiand cement, well graded fine aggregate, aluminum powder;, and water or
an approved commercial grouting mortar containing non-medallic chemical oxidizing agent. if adopted, the
approved product shall be delivered to the site of the work in ongnal sealed container bearing the trade name of
the manufacturer. Surfaces to recelve the monar shall be clean and shall be clean and shall be moistenad
tharoughly before placing the morar. Exposed surfaces of mortar shall be water cured we burlap for at beast
seven (T) days.

() Setting Up

Steel shall be erected plumb, level and propery guyed. In setting or erecting structural steel, the mdividual piece
shall be considerad plumb or level where the emor does not exceed 1 1o 500.

(6] Inspection

The Contractor shall give the Project Manager at least fifteen (15) days nofice prior 1o the start of work al the mill
shop, 50 that the required inspection may be made. The term *mill® means any rolling mil, shop or foundry where
material for the work is 1o be manufactured or fabricated. No materials shall be rolled or fabricated until the said
inspection has been provided.

The Contractor shall fumnish the Project Manager with copies of the certificate mill reports of the structural steel
structure preferably before but not i2ter than the delivery of steel structure 1o the job site.

The Confractor shall fumish all facilities for inspection and the Project Manager shall be given free access 1o the
mill or shop and premises at all times. The Contracior shall fumish without charge all labor, machinery, materials
and tools necessary 1o prepare lest specimens.

Inspection &t the mal or shop is mlended as a means of faclMating work and avoiding emors. It is exprassly
understood that B will nol relieve the Contractor form any responsibility for imperect materials or workmanghip

e
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5.5

6.0
6.1

6.2

and the necessity for replacing the same, The acceplance of any materials or furnished member at the mill or
shop by the Project Manager shall be preclude their subsequent rejections i found defective before final
acceptance of the work. Inspection of welding works will be in accordance with the provision of Section 5 of the
"Standard Code for Arc and Gas Welding in Building Construction” of the American Welding Society.

(1)  The quantity of structural steel roof framing to be paid for shall be the number of kilograms completed in
place and accepted, Payment for the accepled quantities shall be deemed 10 include the cost of steel plates,
anchor bolts buckles, sag rods, cress bracing, purlins mounting accessories and other works necessary 1o
complete this work item

(2) The quaniity 1o be paid for stair nosing and railing shall be the number of linear meter placed and accepied.
Payment shall be construed to include the cost of false work, anchars, and other materials used in mounting this
item and including the wooden handrasls (where indicated in plans).

The quantity determined as provided above shall be paid for the contract price for each of the pay ilem ksted in
the bid schedule, which prce and payment shall be full compensation for fumishing and placing all materials,
labor, equipmend, bools and incidentals necessary o complete the wark,

R AN INERY
Scope of Work

This section includes all rough and finish carpentry and joinery works, as shown in the drawings and in
accordance with this specification.

Material Reguirements
6.2.1 Lumber

All lurnber shall be in accordance with the accepted commercial standard and shall be of the approved quality of
each kind and shall be of the following spaces and grades as shown in the drawings.

Use Specie Grade

Lumber in contract with
concrate, masonry and

cement plasters ¥ akal Good

Jambs, transams, mullions

headers, sills, frames and

waod base of detachable

pariition Yakal Clear
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Ceiling joist, studs, roof Apitang Good
framing and nailess or Tanguie or Metal Furming

Wood tims, wooden
planks and wood vent,
handrails and frames Tanguile Clear

(1) CQuality of Lumber

All lumber shall be of the approved quality of each kind required for the wvarious parts of the work, well seasoned,
thoroughly dry and free from large, koose or unsound knots, saps, shakes and other imperfections impaiing its
strength, durability and appearance. Jambs, fransoms, mullions, headers, sills, frames and wood base shall be
air dried and wed seasoned for at least two (2) months before use.

{2)  Subsbiutions

Any lumber equally for the purpose any may be substituled for the kinds specified, provided that the substiution
shall be acceptable to the Project manager.

(3)  Moisture Content

Except where otherwise specified, lumber shall be sun-dried, or kiln-dried. At time of installation. the maximem
maisture content, expressed as a percentage of the oven-dry wood, shall be as follows:

(a) Rough Carpentry and Framing
Framing lumber 2 inches and less in thickness: 19 percent
Framing lumber over 2 inches thick: 25 percent
Boards: 19 percent
Interior millwork, finish and trim: 17 percent
622 PhywoodFiber Cement Board

Ceiling and panition shall be to §-mm thick manine plywood or 3.5mm fiber cement board as specified in the plans
of in the scope of work,

For merior walls or partitions as shown in the plans or as required, fiber cement board shall be installed in
accordance with the manufacturers’ specifications:

Wall Framing (gaivanized stee! section) Standard materials are C-Siud, U-Track, Rivet or wafer screw, expansion
bolt 6mm, drywall screw 25, 38, 40mm, comer metal bead or comer super bead.

623  Framing

Wooden frames for detachable partitions shall be kiln-dried, tanguile or use metal framing as specified in plan or
scope of works.
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6.24 Fasteners

Fasteners shall be of the type and size best suited for the purpose as shown in the drawing. Fasteners shall be
zinc coated regular commercial sze as indicated and shall conform to ASTM specification A0T

6.3 Construction Requirements

7.0
7.1

7.2

6.3.1 Workmanship

Lumber for framing and other carpentry or metal framing shall be fitted closely, s accurately to the required Enes
and levels, and shall be secured in a place in a rigid and substantial manner. Spiking, nailing and bolting shall be
done in an approved manner. Spikes, nails and bolis shall be of the proper size, and care shall be taken so as
not io split the members. All fremes coming in coniact with concrede or masonry shall be anchored by means of
nails metal screws with tox spaced sufficiently apan a2l around the contact surfaces. Bolt holes shall be drilled
accurately and shall have a diameder of 3 mm more then the bolt size. ANl exposed wood surfaces shall be
smioothly dressad and if 5o required, shall be well sand papered 10 an even smooth surface ready for finishing

6.32 Finigh Framing

Grades and species of wood shall be as specifies. Interior finish shall be set plumb, level, square and in true
alignment and joints shall be tight and formed to conceal shrinkage. All finish framing, shall be done as much as
possible with carefully fitted mortise and lendon joints as much as possible, if not possible locate them in
inconspicuous places where nafing is pemmitted on wood surfaces. Maiing and blocking shall be provided as
necessany.

633  Rough Framing

Framing and other rowgh carpentry shall be fitled closely and set accurately to the required line and levels and
shall be secured in place in a rigid and substantial manner. Framing members shall not be spliced between
bearing points and shall be provided as necessary for the proper completion of the work. Nailing shall be done in
an approved manner. 50 a5 not ko split the framing members.

6.34 Protection of Work

The Contractor shall prodect all finished woodwork and millwark from injury afer f has been sed in place unfil
completion and final acceptance.

635 Hardware

ltems of hardware to be instalied shall be as directed or as shown in the drawings and fited carefully attached
sacurely. Care shall be exercized nol fo mar or injure the work

ROOFING
Scope of Work

This section includes the furnishing of all plant, tools, equipment, materials and other in the installation of
waterproofing and roofing, including miscellanecus sheet metal works as required providing a watesprood
installation.
Description

The work includes installation of pre-painted Rib-type Long Span roofing {0.5mm thk) complete with hardware
and accessones.,
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74

T.21 rieral

The work includes fumishing all matenats and requirements perdorming all operations to provide a long span
comugated twin ribbed roofing and miscellaneous roofing work as required 1o provide an acceptable mstallation.
Surfaces to which metal formed roofing sheets are to be applied shall be thoroughly cleaned and prepared, free
from any defects that may affect the appication. Metal formed roafing shall be locked and lapped and installed as
applicable. Details shall be in accordance with manufacturer's recommended installation practice.

Metal formed roafing and sheels and accessones shall be carefully handied at all imes in strong and handling fo
prevent damage to the surfaces, edges and ends and shall be slightly elevated for drainage.

Metal formed roofing and sheets and accessories shall be delivered 1o the site in the onigingl sealed container or
packages bearing the manufacturers name and brand designated where materials are covered by a raference
specification number, type and class as applicable.

Instafiation

Lay and install the first sheet with tumed down edge towards the outside of the area o be covered, Overlap the
next sheats to the previpus shael in such a manner that the exposed edge | turned down and the covered edge is
tumed up. Side up fasteners should be done by rivets and washers spaced from 300mm 1o 450mm on centers.

Care should be exercised in the proper anchorage of all roof frames.

Ridge strips for ndge rolis and ridge flashings are attached fo the roofing sheets by means of rivets. Other
flashings are to be fabricated from plain sheets of the same materials as the roofing in accordance with the
details andior site requirements. These are aiso altached to roofing sheels by means of rivet.

7.31  Temporary Protection

Metal formed roofing sheets surfaces reguining protection from stains, discoloration, surface abrasion and other
construction abuses shall be suitably protected in accordance with the manufacturer's recommendations.

732  Final Cleanng

Upon completion, the Contractor shall clean the metal formed roofing sheets surfaces and drain line of buers,
leaves, siones and cther foreign matter thal may impair the flow of water. Surface shall be kept clean by periodic

maEpection.
Etias G ng Membrang Deck Slab, Shear Wall, Comion h
MECEssary]

741  Scope of Work

The Contractor shall fumish and install all materials and labor required fo provide waterproofing on designated
locatons,

r42 Matenal

Elastomeric waler proofing membrane shall be hguid applied single component and made by a reputable
manufactuner.

743 Preparation

All surfaces to be waterprocfed should be clean, sound and dry. Concrete suraces should have a light steel-
trowel followed by a fine hair-broom or equivalent finish that is dry and free from dust, ofl and other contaminants.
Remaove all high spots. Moss and lichen must be removed physically followed by treatment with fungal wash
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B0
B.1

82

down throwgh and allowed 1o dry, Lattence should be removed from concrete by grit blasting, wire brushing or
wat jef blasting and allowing to dry.

744 Water Testing

All waterproofed surfaces, roof, siding, gutter and downspout system shall be tested for water tightness by
fiushing or fiooding, with water as directed by the Consultant. Floodwater shall be kept on gutters, downspouts for
a minimum time of twenty-four (24) hours. If any leak occurs, the works shall be repaired or reconstructed. Test
shall be repeated until satisfactorily result has been attained.

Mathods of Measuremant and Basis of Payment

The accepted quantities measured as prescribed in the bill of guantities shall be paid for at the appropriate
confract unit price for the pay item Bisted as shown in the bid schedule, which price and payment shall be full
compensation for placing 2l materials, labor, equipment, 100is and incidentals to complete the work.

DOORS AND WINDOWS

Scope of Work

This section calls for the fumishing, fabrication and installaton of doors and windows in accordance wilth the
plans and specifications.

Material Requirements
B.21 Wood Doors
() Genera

Doors schedule, color and design shall be in accordance with the plans. Door panets shall have 44-mm thickness,
undess otherwise specified or shown on plans, except for counter doors, which shall be 31 mm thick,

(2] Door Types
{a}  Holiow Core Doors

Except as otherwise specified, flush door shall be done in accordance with the detail as shown on the plans. The
plywood edge protection shall be around and into the outside frame of the door in arder to prevent “peeting of” of
the phywood veneers at the edges.

(3 Lumber

Lumber for doors shall be of commercial grade, of the approved quality of each kind, well seasoned, thoroughly
dry and free from loose or unsound knots, shakes, pitch pockets, or other imperfections afiecting its strength,
durability or appearance.

{a) Door frames in contact with concrete shall be yakal, good grade of design size and thickness
as indicated in the drawings. Application of black coal tar between contract surfaces shall be provided.

{b) Door studs, nailed and frames shall be tanguile, 545 and kiln died with not mone than
fourteen pencent | 14%) modsture content

{4} Plywood

Plywood for interior flush doors shall be tanguile, first class and of commencial standard. For toilets and baths,
use manine phwood.
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(5  EVC Doors

PVC doors for interior shall be of best qually. PVC doors shall be 44 mm, thick. and shall also be provided wilh
bottom bouvered porfions as indicated in the plans,

(6] Flush Doors (Wooden Hollow-cone Flush Doors

Wooden Hollow-Core Flush Doors shall be 44 mm. thick. And use & mm thick masine plywood. Provide paint
finigh,

() Steel Doors
Varous steel doors shall be conformant with the approved schedule of doors and windows.
B Windows

Windows shall be awning-type Analok windows with clear glass and security grill. Refer to approved schedule of
doors and windows for exact requirement of windows.,

822 Hardware

Hardware for doors and windows shall be accepiable foreign and local products of the types, matenials, sizes and
mechanism as indicated on the drawings, and shall be free from any mark or other defect. Submit samples for
Construction Officer’s or Architect’'s approval,

Hinges and door closer shall be the type size and capacity as indicated on the drawings, however, the Conlractor
shall verify each hardware item as fo weight and other kad of doors and windaws, and minor medifications may
be made without change in construction cost.

Each vent shall be a solid bronze, polished, cam locking handle and strke
823  Painting

Rafer 1o the Section entitled PAINTING.

Construction Reguirements

B.311 Inatallation of Doors

Docrs shall be installed only after the completion of other works, which may affect the moisture content of the
door. Doors shall be fitted and timmed as required by the opening they will cover. Doors shall have a clearance
of 3 mm at the side and top and shall have a bottom clearance of 6 mm over thresholds or as shown on detads,
The lock edge shall be leveled at the rale of 3-mm in 50 mm. Cuts made on the jambs shall be sealed
immadiately after cutting, using a chear water-resistant vamish or sanding sealer,

Doors with surfaces recene paind finish may be fumished factory primed, and doors with natural finish may be
fumished factory pre-finished. Final fumishing shall be done in site in accordance with painting and vamishang
specifications.

B3.2 Installation of Builders Hardware

(1 Door knobs, lock and terch stokes

All lock and Eaich strike shall be installed in door frames at the same height from the floor. Door knobs shall be so
located that the center of the knob is 0.90 m form the finished floor,
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() Buff Hinges

Each panel of hinged door shall be provided with two (2} butts for doors1.50 m or less in height; three (3) butts,
over 1.50 m high and nat over 2,10 m in height. Doors of a greater height than 2.10m, unless otherwise specified,
shall be provided with an additional one- (1) butt for each 0.85-m or fraction thereod,

Size of the Butt Hinges required as follows:

[ Thickness of Door Width of door Size of Buit Hinges
1E1mmnr25n'ul1 Verify to plan 63 mm (2-117°)
(718 or 17)
28 mm (1-1/87) Verify to plan 75 mm x 75 mm
Fx3)
44 mm (1-347) Verify to plan | 100mm x 100mm
(4" x4
56 mm x 63 mm Verify 1o plan 125 mm x 125 mm
(2114 x 2-1/2°) f (5" x 57

£4 Method of Measurement and Basis of Payment

(1) The quantities for doors to be paid for shall be the number of square meter andior number of units of
door panel completad and accepted. Payment of this item shall be deemed to include the cost of jambs. heads, door
frames, nailers, glass pane (if any), locksed, hinges and finish hardware.

(2 The quantities accomplished for steed or aluminum casement and glass jalousie windows shall be
measured in square metars of ansa andfor number of units completed and accepted. Payment of this itlem shall be
construed to include the cost of window jambs, sill, transom, mullions, glass jalousie, aluminum frames, mouldings
and finished hardware.

(3 The quantties accomplished for each type of steel window shall be paid in square meters of area
andior number of units completed and accepled for each em of work, Payment for these items shall be considerad
to include the cost of steel frames, glass panels, finished hardware, gnlts, mouldings and glazing and incidental
Works,

(4) The quantifies accomplished for doorsiwindows screen shall be paid in square meters of area andior
number of units completed and accepted for each iterm of work. Payment for this item shall include the cost of
alurinum frames, screen, accessones and other incidental works necessary 1o complete the work.
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The quantities measured as stipulated above, shall be paid for af the contract unit price for each item, which price
and paymant shall be fully compensation for fumishing and placing all materals, labor, equipment, lpols and
incidentals necessary to complete the work described on this sectan.

9.0 FINISHES
91 of Work

This section covers all works required in connection with surface finished on wood, metal, masonry and concrete
suriaces in accordance with this specification and as shown in the drawings.

92  Material i |
9.21 Flastering Works
(1) Porland Cement
Cement shall conform to ASTM standard C150, Type 1
(2] Sand
Fine aggregates for plastering shall be natural sand and shall be refained between No. 50 and No. 100 sieves.
(3)  Lime

It shall be dehydrated lime where the free (un-dehydrated) calcium oxide and magnesium oxide in the hydrated
product shall not exceed B percent by weight.
4) Waler

Water used in mixing, shall be reasonably clean and free of oil, salt. acids, alkali, grass or other substances
injurious to the finished product.

922  Tie Works
(1) Floor Tiles

Tiles shall be standard grade, unglazed vitified ties, and & mm thick. Color and patiern shall be as specified in
the drawing or as approved by the Proiect Manager.

For all other floor finishes not indicated below, refer to schedule or call-out specifications of finishes indicated in
the plan.

= 600 mm x 600 mm Glazed Wall Tiles;

- 600mm x 6000mm Homogenous Floor Tiles;
- B00rmm x E00mm Mon-Skid Floor Ties;

N Granife (verify dirension on plan).

Accessones - soap holders and paper holders shall be recessed type to follow color specified.

Vinyl fior tile wherever indicated in the drawing shall be 2.0mm thick or otherwise specified in the plans. Verify
color, design and pattern,

Rubber Nosing shal be instalied on al stair steps.

I
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9.2.3
DESCRIFTION
Total Thickness
Weight

Width of sheet
Length of sheat
Coverage

Tile size

CLASSIFICATION
Norm/Product Specification
ASTMF 191304
European Classification

Fire rating

Slip resistance
AS4586-2013 (App D)
Static efectrical propensity

PERFORMANCE

Wear resistance

Wear group

Type binder conlent
Dimensional stability
Residual indentation
Castor chair test (type W)
Thermal conductivity
Colour fastness

Surface treatment

Chemical product

Yin

EN 428
EMN 430
EN 426
EM 426

EM 427

mm
g'sq. m
cm
Im
2. m
mm

EM 685

AS 1506239

SmokeSu/min

ASA585-2013 (App A)

group

EM 1815

EM 660.2

EM 640

IS0 10581

EM 434

EN 433

EN 425

EM 12 524

EN 20 105 - BOZ

EN423

200

2750

200

20

40

EM 649
Compliant
class 34-43
KWim# 104
90
group P4
RY
KV =2
e’ 2.0
group T
type i
% =0.40
mm ~0.02
OK

Wi{m.K) 0.25
degree =6
- Evercare™
class OK
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8.3

resistance(1)

Anti-bactedial activity IS0 22196 : *00%

[E. coli = 3. aureus-MRSA)(2) inhibits growth
ENVIRONMENTANDODR AIR QUALITY

VOC ASTMDS116 mg'mhn2dhr)  <0.005
Certification - . Floorscore®
924  Groyt Materals

As required by the Project Manager or as follows:

Portiand Cement Grout:

Seraich Coat: 1 part Portland cement to 5 parts damp sand to 1/5 part hydrated lime.
Mortar Bed: 1 part Portland cement to 5 parts sand to % part hydrated lime.

Bond Coat: neat Portland cement paste.

925  Wall and Wainscoting Thes

it shall be -mm thick, standard grade, glazed vitrified tiles. Color and pattern shall be as shown in the drawing or
as approved by Tiles shall be free from lamination, serrated edges, chipped off comers and other imperfections
affecting their quality, appearance and strength.

Paints

This item shall consist of furnishing all paints, enamels, vamishes and other products to be used including labor,
tools and equipment required as shown on the Plans and in accordance with this Specifications.

931 uirements

All paint materials shall mee! the requirements of the Standard Specifications of the Standardization Committes
on supplies,

All paint materials shall be delivered on the job-site in their original containers with labels and seals unbroken.
Manufacture or brand of painting materials to be used shall be any of the leading brands or approved certified
by the design Architect.

Tinting Color, tinting colors shall first be grade pigments ground in aliyd resin, which disperse and mix easily
with paint to produce the colors desired.

932  Preparation of Surfaces

Inspect all surfaces in regard o their suifability lo receive & finishing. In the event that imperfiection due fo
materials or workmanship appear on any surfaces after the application of the paint the coat of any comection shall
be borme by the contractor. Damage to any painted finished due fo carelessness or neghgence of other shall be
comecied.

Neutralizer shall quality surface conditioner to be diluted with water neutralize lime activily in new exterior and
interior concrete surlaces improwvi int adhesion &nd durability.
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Towch all knots, pich streaks and sappy spots with sheflac or other approved sealer. Putty nail holes, cracks,
atc., after the first coat with non-shnnking putty of a color to maich that of the finish,

Prepare masonry works surfaces to be painted by removing all dirt, dust oil and grease stan sand
efflorescence. Masonry surfaces 1o be painted shall be free from alkah and thoroughly dry before paint is applied.
Before applying succeeding coats, primers and undercoats shall be completely integral and performing the funchion
for which they are specified. Properly prepare and touch up all scratches, abrasions, of any other disfigurement and
rermove any foreign matter before proceeding with following coat. Do not apply final coat on interior work until after
other trades are finished with their work in any given area in normal sequence and all matenials and debris removed
and the premises lefl in satisfactory broom clean condition as approved. Remove or protect hardware accessones
plates, lighting, fixtures and similar lems placed prior top paintings, reposition of remove protection upan carmghation
of each space. Disconnect equipment adjacent to walls where necessary move to permit painting wall surfaces, and
following completion of painting, replace and reconnect. Except where otherwise noted or specified all paints shall
be applied in three (3) coats (priming body and finish coats). Each coal shall be roller applied (except as otherwise
noled) spread evenly and in full covering body.

Patching Compound, patching compound shall be fine powder material that can be mixed into putly consistency
with oil base primers and paints 1o fill minor surface dents and imperiections.

Matural Wood Paste Filler, wood paste filler shall be quality filler ready mixed in can fior filling and sealing open
grains of interior wood. i shall produce a level finish for succeeding coats of paints, lacquer and other related

produsts

833 Appication

Paints when applied by brush shall be non-fluid, thick enough to lay down an adeguate film of wet painl. Brush
marks shall flaw oul afer the application of paint. Paints prepared for applcation by roller must be similar to
brushing paint. it must be non sticky when thinned to spraying viscosity to break up easily into droplets. Paint is
atomized by high pressure pumping rather than broken up by the large volume of air mixed with it This procedure
might change the required properties of the paint. Experienced and skilled craftsmen to assure finished work of first
tlass quality, appearance and durability shall perform all works, Al paints and other coatings shall be mixed and
appbied strictly i accordance with the manufacturers printed instructions.

834  Paint Schedule

The type of paint specified are intended 1o Mustrate the quality and are taken from paint catalogue equivalent
materials from manufaciurers listed herein, which the contractor desires to use other than those specified should
accompany proposad with such request in writing for approval of the Architect or Engineer. Afier the award, no
substitution of matenals for those mentioned in the accepled proposal will be permitted,

Exterior walls

Cement plasier over concrele use:
Preparation of extenor and interior concrete walks

Prepare masonry surface to be painted by removing all dirl, dust, oil and grease stains and
efficrescence. Treal with masonry Neufralizers # 44 or approve equivalent. Mix one liter of Masonry
neutralizer with 16 liters of water, then apply liberally by brush and bet dry ovemight before rinsing with
water. Let dry.
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Coat concrete primer and sealer
Coats texdures paint
Coat semi ghoss latex paint
Exterior and interior Work
Frames steel windows and grating use:

Wash all metal surfaces with mineral sprints or detergents to remove any dirt or grease before
applying materiats. Where rust or scale is present, wire brush or sand paper clean before painting.
Treat rusty portions with Metal Eiching Solution # 71 or approve equivalent. Rinse and et dry,

Coat PRIMER paint
Coats QD Enamel

Interior Work
Plywoodigypsum/fiber cement boards Cailing/walling use: (Roller Painted)

1 primang coat flat washable paint
2 finish coat semi gloss paint.

Cabinets
Duceo of semi-ducco finish or &s specified in the plans.

94  Construction Reguirements
941  Cement Finish on Masonry Walls
(1)  General

The work consists of furnishing a8l mateniats, kabor and performing 3l operations in connection with plastering
masonry wall surfaces, complete in every respect as shown in the drawings and as specified herein. Plastering
work <hall be protected properly from being damaged during plastering operations. Scaffolding shall be amply
strong. well beaced, tied securely and inspected requiarly, Overloading of scaffolding shall not be permitted.

(2) Mixing of Plaster

Except where hand mixing of small patches is an approved mechanical mixer of an approved type shall be used
for the mixing of plaster. Materials shall be accurately measured by a device that will maintain the specified
proportions within a plus or minus tolerance not in excess of 5% by volume. Plaster materials shall be accurately
measured in approved containers fo insure the specified propontions. Caked and mixing each balch and kept free
of plaster from previous mixes. Plaster materials shall be thoroughly mixed with the proper amcant of waker undil
a uniform color and consistency is attained. Tempering shall not be permitted and ail plaster thal has begun 1o
stiffen shail be discarded.

P ————— e ——
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{3 Proportioning Plaster

Porland Cement plaster shall be a two-coal application, the base and the finish cost Each coat shall be
proportioned as follows: One part by volume of Portland, to three paris sand. Hydrated lime may be used as
directed by the Consultant

Portland Cement plaster shall be a two-coal application, the base and finish coat. Each coat shall be proportioned
as follows: One part by volume of Porland, to three parts sand. Hydrated lime may be used as directed by the
Consultant

(4) Application of Plastar

Surface to receive plaster must be free from structural defects and shall be thoroughly dampened priar 1o
application of plaster,

Plaster base coals shall be applied with sufficient pressure and the plaster shall be sufficiently plashc to provide
good bond on masonry base. The base coat shall be compacted and straightened to a true surface without the
application of water and the entire surface shall be fioated to receive the finish coal. The finish coal shall be
applied 1o a thickness approximately 3 mm bedore the scratch coat has set. Maximum finish free from blemishes
or imeguiariies. Trawling shall be continued until the finish surface sets. Immediately after setting, surfaces shall
be soured vigorously with clean burap or cement bag paper of brush 1o remeve the sheen finish produced by
trawling.

Plaster work shall be finished level, plurnb, square and true, within a tolerance of 3mm in meters withoul waves,
blisters, pits, crazing, discoloration, projections or other imperfections. Plaster work shall be formed carefully
around angles and contours, and well up to screens. Special care shall be taken fo prevent consequent dropping
of applications. There must be no visible junction marks where one day's work adjoins another. Finished work

shall ba protacied in an approved manner to prevent damage.
(5) Portland Cerment Plaster

Cement plaster shall have a total thickness of nof less than 12 mm thick. The base cost shall be applied not less
than @ mm thick and aliowed to dry slowly for 24 hours. Then the finish coat shall be applied 1o a thickness of not
less than 3 mm and brushed with 4 applications of fog spray of clean water. The first spray shall be applied 12
hours after the finishing coat has been completed and three subsequent spraying shall be applied al sufficient
intervals thereafier as approved by the consultants,

(6) Patching and Pointing

Upan completion of the work all loose, cracked, damaged or defective plastering shall be cut and re-plastered in
a satisfactory manner. All pointing and patching of plastered surfaces and where plastering abuts or adjoins any
ofher finished works shall be done in a neat and workmanship manner ready o receive pain or other finish.

(7)  Curing and Protection

Dump curing shall begin as soon as the mortar has hardened sufficiently to prevent injury and water applied in a
fog spray to keep the plaster damp throughout without soaking. The period for damp curing shall be specified for
each coal. Protect the plaster from uneven and excessive evaporation during hot or drying weather conditions.

{8) Cleaning

After the completion of plastering work, all scaffolding surplus materials, debris and plaster daubs and staing in
floors, windows and other surface shall be removed to the satisfaction and approval of the Project Manager.
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85 Cement Finish on Congrete Floor Slabs

851  General

This work includes plain cement finish with or without red cement, and plain cement finish as bed for thes,
including all labor, materials, equipment and other faciity to complete the work in accordance with the plans and
85.2 Finishing Requirements

Floors and slabs shall be sloped uniformiy to the drains. In areas where bles are 1o be laad, the concrete base
slab shall be depressed to not less than 50 mm, when not indicated. Flocr and slab finishes, where not indicated,
shall receive a single steel trawling. Dry cement shall not be placed directly on the new concrete surface fo

absorb excess moisture.
853 Finishi
Finishing procedures for floors and slabs, where not indicated on the drawings, shall be as follows:
Finish Description Uses
Sereaned Rough, free from Siab and concrede
Ridges and holes surlaces under
Earth fill
Ficated Medium rough with Light storage
Texture finished areas, base slabs
and heavy machine pads
Trowelled Fine and texiure All surfaces:
To flossy glass 1) under floor- 1 pass
finish depending £) normal wearing
upan the number surface - 2 passes
of passes of 3) Dense wearing surfaces-3
passes

954 Screened Finish

Concrete shall be placed, consolidated and immediately streck off to bring the top surface of the slab fo proper
grade. Floors shall be leveled with a tolerance of 3mm in 3.0 m. except where drain occurs, in which case the
floors shall be pitched to the drains, Striking off and bull fioating shall be completed before water appears on the
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surface of the fleshy-placed concrete. If water is still visible by the time fioating s to start, the excess waler shall
first be scrubbed off the surface by appropriate means.

855 Fl Finish

Floating shall begin when the water sheen has disappeared and when the surface has stiffiened sufficiently to
support a man without indenting the surface. Floating shall be performed by hand with a wood fioat. During the
floating, the surface shall be checked with a 3.0-m straight edge applied at different anghkes. The surface shall be
floated to a true plane within 3 mm in 3.0 meters.

856 Trowelled Finish

Upon attaining proper set, the fioor shall first be given a floated finish as specified herein above and then hand
trawled. The first frawling should produce a smooth surface, free of defects. The finished surface shall be free of
trawled marks, uniform in texture and frue 1o a plane within 3mm in 3.0 meters.

857 Broomed Finish

The floor shall firs! be given a floated finish and & steel frawfed finish a specified herein above and then surface
shall be bromide with flexible bristle broom. The topping mixture shall be spread evenly over the roughened base
before the final sel has taken place. At the time of brooding, the trawled surface shall have hardened sufficiently
o retain the scoring on ridges. The brooding shall be in a direction transverse to that of traffic or at right angles 1o
the slope of the floor,

958 Mixi Red Cement

Red cement shall be thoroughly dry, mixed with fresh Postland cement using dry and clean egquipment. The
proportion shall be three (3) parts red cement to one (1) part Portland cement. Cement 1op finish shall be ane (1)
part Poriland cement - red cement mix and one (1) part sand, max with minimum waler content.

959 Application of Cament Finishes

The concrete skab to receive cernent top finish shall be roughened before the concrele has sel. Bafone applying
the cement top finish, the concrete surface shall be further roughened with a pick of a simiar tool remove Latnate,
loose particles, plaster and anything that would prevent bond and then cleaned by an approved method or device.
After cleaning, the slab shall be thoroughly wed before top finish is applied. The cement top finish shall have a
minimurn thickness of 19 mm and shall ba poured continuously until the entire section s complate. Cement top
finish shall be floated either manually or machine, strack off with straight edge, steel trawled to a hard smooth
surface, and graded to drain where required, Where the floor is to be hardened, ' of the pre-mixed floor
hardener shal be spread over the freshly poured cement top finish after screening and removing any excess
water form the mixture and the floor shall then be fioaled. The balance of pre-mixed floor hardener shall be
evenly spread over the surface at the right angles to the first application. The ficor shall then be floated and care
shall be taken to embed the ficor topping with hardener firmly in surface of the concrate floor. The treated cement
top shall be alowed firmly in surface of the concrete fioor. The treated cement top shall be allowed to set
sufiiciently so that the surface maybe steel trawled to a hard-scaled surface.

96 Othe Fini

6.1 Patching of Surface Defects

Al surface defects shall be repaired with cement mortar of the same composition as used in the concrete. Par of
the cement in the mortar may be white cement, for patching exposed areas 1o maich the color of the surrounding
concrete. Palching shall begin as scon as the forms are removed and areas to be paiched are cleaned
tharoughly. Minor defective areas shall be cut out of the solid concrete 1o a depth of not less than 25 mm. And
edges of cuts shall be perpendicular 1o the surface of the concrete. Area 1o be patched and about 150 mm of the
adjacent surrounding areas approximately one (1) hour before placing and remix occasionally during this period
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without adding water. An initial grout of cement and water mixed to the consistency of paint of the required color
shall be applied into the surface to which the martar is to be bonded.

9.6.2 Repairing of Structural Defects

Concrete with excessive honey-comb, exposed reinforcing bars and other defects which affect the structural
slmﬂglhnfmemambersshallmmmwmmmmmmmwmufhﬁm&ﬁ
Manager.

963 Finishing of Farmed Surfaces
Finishing of formed surfaces, where not indicated in the drawings, shall be as follows:

{1} Surfaces exposed to public view shall be smooth form finished. No plastenng work shall be dene on
exposed surfaces fo comec! imperfections. Fomm facing materials shall be used to produce a smooth, hand and
unifiorm texture on the concrate. Tie holes and defects shall be patched and all fins shall be completely removed.

2 Surfaces not exposed to public view shall be rough form finished, Te holes and dedects shall be
patched and fins exceeding & mm in haight shall be chipped off or rubbed off.

(3) Finighing of formed surfaces shall be accomplished after removal and repasr of surface defects.
87 Tile Works

971  General

The work consists of furnishing all materials, labor and performing all operafions in connection with tile finishing of
floors and walls, complete including mortar beds for the tile. Tile work shall not be staned on portions where
embedded lines crossed — over the area until roughing-ins far plumbing and electrical work has been completed
and tested. The work of all other trades i the areas where the work is to be done shall be protected form
damage in a workmanship manner as directed by the Project Manager,

972 Mortarfor Tiles

A serateh coat for wall tile shall consist of one part Portland cement, Y part lime pufly and 3 parts sand by volume.
Scratch coat shall have a minimum thickness of Smm. the buttering mortar for setting wall tiles and manar sefting
bed for floor tiles shall have the same proportion as that of scratch coat.

973 Flogr Tifing
{1 Preparation of Surfaces

Before tile is applied with a dry-set moniar bed, the structural floor shall be 1ested for levelness or uniformity of
slope by flooding it with water. Areas with ponds shall be filled, leveled and resetting before the setting bed is
applied. The slab shall be soaked thoroughly with clean water on the day before the setting bed is apphed.
Immediately preceding the application of the setfing bed, the slab shall again be wetied thoroughly but, no free
waler shall then be applied not more than 1.5 mm thick. The mortar shall be spread until its surface is true and
even and thoroughly compacted, either level or sloped uniformly for drainage, where required. A setting bed, as
far 25 can be covered with the tile before the mortar have reached its mitial set, must be placed in one (1)
aperation, but in the event that more setting mortar has been placed that can be covered, the unfinished portion
shall be removed and cut back 1o a clean leveled edge.

(2] Application of Floor Tile

AR files to be soaked in clean water to @ minimum of one (1) hour before they are installed, Placing tile on a
wetted cloth in a shaliow pan before installing shall damp absorptive mounted tle. Before the initials set has
taken place in the sefting bed, a skim of Portland cement martar 75 mm to 1.5 mm thick may be hand over the
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setling bed plain Porttand cement. 75 mm and 1.5 mm thick may be hand dusted uniformly aver the sstting bed
and worked lightly with a trowed or brush unfil thoroughly damg. The tles shall then be pressed fiomly upon the
seting bed, and carefully tapped into the monar until true and even with the place of the finished floor base.
Tapping and leveling shall be complated within one (1) hour after placing liles. Borders and defined lines shall be
lakd before the field or body of the floor, Where floor drain is provided, the floor shall be sloped properly te the
drains. Cutting of tles, where necessary, shall be done along the ouler edges of the tile against trim, base,
thresholds, pipes, built-in fixtures and similar surfaces and shall be geared and joined carefully. Tikes shall be
secured firmly in place, and loose tiles or tiles sounding hollow shall be removed and replaced to the satisfaction
of the Project Manager. All lines shall be kept straight, paraiel and true all finished surface brought fo true and
even planes.

974  WallTiling
(1)  Preparation of Surfaces

Scralch coat shall be appled on prepared surface to serve as backing for wall tiles, not less than 24 hours or
more than 48 hours before staring the e setting. Temporary scréeds shall be applied to the scralch coal to
provide & true and plumb surface to the proper distance back from the finished wall. The setiing bed shall be
applied, rotted and foated flushed with the screeds over an area n greater than will be covered with the lilke while
the bed remains plastic. The thickness of the setting bed shall not exceed 20 mm and the mortar shall not be
lempered.

(2) Application of Wall Tile

Tiles shall be soaked in clean water for & minimurm of one (1) hour before they are instalied. A skim coat Portiand
cement mortar mixed with water io the consistency of thick cream. 75 mm thick shall be applied %o the mortar
sefting bed, or to the back of each tile. The files shall then be pressed firmly upon the setting bed and tapped untd
fiush and even plane of the other tiles, The tiles shall be applied betore the morar bed has taken its initial sel
Infersections and returns shall be formed accurately. All lines shall be kept straight and true; and all finished
comers rounded. Horizontal joints shall be maintained level and vertical joints plumb alignment.

975  Jointing

Joints shall be parallel and uniform in width, plumb, level and in alignment. End joints in broken-joint shall be
made, as far as practicable, on the centering of the adjoining tiles. Joint widths shall be uniform and measiered to
accommaodate the tiles in the given spaces with a minirmum curing.

8716 {Grouting

Grouting shall be done using the approved materials of the Project Manager. Grouting shall be done 25 500N as
the marar beds have sufficiently set. All cement shall be Portland cement, colored or while, & required. Where
fight colored moetar is required in joints, mixture of while cement and non-fading mineral oxide shall be used io
produce the desired color, The quantity of mineral cxides shall not excesd 10% of the valume of the cement in
any case.

977  Cleaning

Upon completion of growting, the tike shall be thoroughly cleaned and maintained in this condition until completion
of the contract.
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94 Painting

981 General

The work covered by this section consists of funishing all labor, equipment, tools and materials in performing all
operations in connection with painting and finishing, including protective coating of metal surfaces, complete in
accordance with the specifications and the applicable drawings.

9.8.2 Color and Samples
The Project Manager shall in accordance with the color schemes shown in the: drawings or &s direct all colors.

Sample panels of selected colors, as least (1) meter squane in anea shall be prepared for appraval by the Project
Manager prior 1o the application.

983  Workmanship

Skilled workers shall do all work in a workmanlike manner. Faints shall be eventy applied and free from sags,
runs, crawls and other defects, All coats shall be of proper consistency and well brushed out or rolled on 50 a5 1o
show a minamum brush or rolled marks. Brushes or rollers shall be clean and in good condition.

All coats shall be thoroughly dry before the succeeding coal is applied. Allow at least twenty-four (24) hours or
mone betwesn apphcations of coal. For exteror painting during rainy season, allow one (1) week drying lime
belore the succeeding coal is appled.

Painting coats as specified are intended to cover surfaces perdectly, its surfaces are not fully covered, further
coats shall be applied 1o attain the desired evenness of the paint application. All finishes shall be uniform as to
sheen, color and texture. Paint may be applied by spray method, except when, in the opinion of the spraying in
any particular application would produce unsatistactory results, The Contractor shall provide all drop cloths. and
other covering requisite 1o the protection of the floors and ather work.

Each surface shall be inspected carefully before applying any finish; and if surface is not in proper condition, they
shall be notified 1o that effect in writing, otherwise the Contracior shall be held responsible for any defiects in the
finishes arising there from. Should a coat of paint be applied to a certain area and defects shall be knocked out
and re-plastered by the Contractor and repainted to the satisfaction of the Project Manager,

984 Inspection of Surfaces

The Contractor shall inspect all surfaces o be painted and all defects shall be remedied before starting the work
bedore starting the work, No work shall be stafted unless the Contractor shall have made certain the dryness of
the surfaces. Test shall be made, in the presence of the Project Manager, to verify the dnmess of surfaces to be
painted

965  Concrete Surfaces
(1) Surface Preparation

Bafore applying paint, concrate and cement surfaces shall be allowed to dry thoroughly. Clean surfaces of all din,

alkali and grease before commencing work, Treat all surfaces with a solution of two (2) kilos of zing sulfate to four

(4) Wers of water and sufficient phenolpthalien to act as color waming. Presence of alkali is indicaled when

phenolpithalien tumns red and further freatment is required to neutralize . Allow the surface to dry at least three (3)
days and remove and loose crystals from the surface before finishing.

(2)  Finishing

For exterior and interior concrete surfaces and all other surface with cement plaster finish, use fial concrete paint
with the specified brand approved by the Project Manager.
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0.6

10.0
10.1

10.2

First Coal- Apply fiat concrete paint thinned with 14 liter waler per 4 liters of paint, tind with Iatex tinfing color to
ciosaly match color of topeoat or use pramided paint. Dry far 3 1o & hours.

Intermediate Coat- Repair all minor surface imperfection with paint putty made by mixing paint with patching
compound powder. Let it dry for 24 hours, and then smoothen the surface with sand paper, befare applving the
intermediate coat.
Final Coat- Apply semi-gloss or gloss paint tinted with latex tinting color to the shade specified.
Ducco or semi-ducco finish shall be appled using the appropriate paint sprayer by a wel expenenced painter.
956  Wood Surfaces

(1 Surface Preparations

Plane the surface of wood with sandpaper to remove roughness, loose edges, slivers, slingers then clean o
remove dust. All frames in contact with concrete or plaster shall be treated with an anti-termite solution or solution
or aquivalent before applying paints. Sed the nail heads into the wood, fill holes, cracks and defacts. Dry for three
{3) hours and clean surface with sandpaper to smaoothen the surface.

(2) Finishing
For all woodwaork, use gloss latex house paint with the specified brand approved by the Project Manager.
Firs Coat- Apply paint thinned with 4 liter water per 4 liters of paint,
Second Coat- Apply [atex thinned with latex tinning colors io the shade specified for 4 10 6 hours.
Method of Measurement and Basis of Payment
The finished area to be paid for under each item shall be measured by the number of sguare meter painied
surfaces accepted in accordance with the plans and specifications. The cost of plastering works, tinting color,

thinner, sand paper, putty including mixing, application, curing, false work and protection work shall be deemed 1o
be included in the contract unit price for each pay item as shown in the bid schedule.

The finished area 1o be paid for tiles surfaces shall be measured by the number of square meter accepted in
accordance with the plans and specifications. The cost of tile trims, plastering, grout adhesive, nubber nosing and
other required materials as per plans shall be deemed to be included in the contract unit price for each pay item
a8 shown in the bid schedube.

The accepted quantities measured as stipulaled above shall be pasd for at the contract unit price for each of the
particular pay item kstesd below, which price and payment shall be il compensation for furnishing and placing all
matenials, labor, equipment, tools and incidentals necessary to completer each work item.

PLUMBING WO

Scope of Work

This item shall consist of furnishing all materials, tools, equipment and fidures required as shown on the Plans for
the satistaciory perdormance for the entire plumbing sysiem including installation in accordance with the [atest
edition of the National Plumbing Code, and this Specification,

Matenisl RegiEements
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Pipes and fittings for sanitary and potable waler lines as approved attemative shall be Galvanized Iron Pipes and
Fittings Schedule 40 and Unplasticized Polyvinyl Chioride Pipes and Fitlings (UPVC). Pipes and fittings shall be
made of vingin matenais conforming 1o specification requeements defined in ASTM D-2241 and PNS 65 1566,
Fitlings shall be molded type and designed for solvent cement joint connection for water lines and rubber O-ring
sedl joint for sanitary lines.

103 Construction Requirements
The Contractor before any installation work is staried shall carefully examine the Plans and shall investigate
actual structural and finishing work condition affecting all this work. Where actual condiion necessities a
rearangement of the approve pipe layout for approval by the Project Manager.

10.3.1 Installats Waste and Vent Pi

1) Horizontal lines shall be secured strongly by hooks to the bulding frame and suitable brackets or
chairs shall be provided at the floor which they start.

2} Vent pipes in roof spaces shall be run as closest possible to under side of roof with horizontal piping
pitzhed down to stacks without forming traps. Vertical vent pipes connected into one main vent riser above the
highest vented ftures.

3 Where an end circuit vent pipe from any fidures is connecied to a vent line serving ofher fixtures, the
connection shall be at least 1.20 m above the floor on which the fidures are located.

{4) Horizantal waste line receiving the discharge from two or mare fixtures shall be provided with end
vents separate venting of fixtures is noted on the plans.

{5} All changes in pipe size on soll and waste lines shall be made with reducing fitings or recessed
reducers. All changes indirection shall be made appropriate use of 45 degrees, wyes, half wyes, quarer bends or
elbows may be used in waste lines where the change in direction of fiow is the horzontal to the vertical and on
the discharge from waste closets. Where it becomes necessary 1o use short radius fittings in other location the
approval of the Project Manager shall be obtained prior to installation of the same.

(8] Vent pipe shall be provided with Vent Cap (Studor) and flashed and made watedight at the roof with
femule lead. Flashing shall be tumed down into pipes

10.3.2 Fittings an iong

All water piping inside the building and underground, 100-mm in diameter and smaller shall be schedule 40,
series 1000 PVC pipes fittings.

(1) The water piping shall be extended fo all fidures, outiets and equipment fram the gate valves installed
in the branch neat the nse.

(2) The cold water system shall be installed with & fall towards a main shut off valve band drasn, Ends of
pipes and outlet shall be capped or plugged and left ready for future connections.

1033  Mains and Branches

(1 All pipes shall be cut accurately o measurements and shall be worked into place without springing or
forcing. Care shall be taken s0 as 1o nod 1o weaken the structural portions of the buikding.

(2 All piping above the ground shall be run paraliel with the lines of the building unless otherwise
indicated on the plans.
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(3 Al service pipes, valves and fittings shall be kepl at sufficlent distance from other work to pemmit
finished covering on the different senices.

(4} Mo water piping shall be buried in floors, unless spaecifically indicated on the Plans and approved by
the Project Manager.

(3) Changes in pipes shall be made with reducing fittings.
1034  Drain Cocks

Pipe drain indicated on the drawing shall consist of 12-mm globe valve with renewable disc and mnstafled at low
points on the cold water peping so that all piping shall slope 100 in 30.5 m.

(1 Threaded Pipe Joints

Al pipes shall be reamed before threading. All screw joints shall be made with graphite and oil or with an
approved granite compound applied to make threads only. Threads shall be cut not more than three threads on
the pipe shall remain exposed.

(2 Expansion and Contraction of Pipes

Accessible confraction-expansion joints shall be made whenever necessary. Horizontal runs of pipe over 15 m
length shall be anchored to the wall fo the supporting structure about midway on the run o force expansion and
contraction equally towand the ends or as shown on the Plans.

= Valves shall be provided on all supplied fixtures as harein specified.

. The cold water connection to the return circulation connection shall have and a
chack valve.

= All connection to domestic hot water healers shall be equipped with unions bedween
walve and tanks.

. Valve shall not be installed with its stem below the horizontal. All valves shall be

gate valves unkess otherwise indicated on the Plans.

. Valves p 1o and including 50-mm diameder shall be threaded ends; rough bodies and
finizhed timmings, except those on chromium plated brass pipe.

B Valves 63 mm in diameters and larger shall hawve iron bodies, brass mounted and
shall have either screws or flange ends.

L] Hose bibs shall be made of brass with 12.5-mm indet threads, hexagon shoulders
and 19 mm male,

e ——————
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1035  Fidtyres, Equipment and Fastenings

(1) All fixtures and equipment shall be supported and fastened in a safe and satisfactory workmanship as
prachced.

2 Al fixtures where required to be wall mounted on concrete or concrete hollow block wall, fasten with
brass and expansion bolts. Expansion bolt shall be 6-mm diameter with 20-mm threads to 25 m into sold
concrete, fitted with loose tubing 1o sleeves of proper length 1o acquire extreme rigidity

3 Inser shall be securely anchored and propery flushed into the walls. Inserts shall be concealed and
rigid.

{4 Bolts and nuts shall be horizontal and exposad. It shall be provided with washers and chromium piate
finish.
1036  Plates and Flashing

(1 Plates to cover exposed pipes passing through ficor finished walls or cailing shall be fitled with
chromium plated cast brass plates or chromium plated cast ion steel on ferous pipes.

(2) Plates shall be large enough to cover and close the hole around the area where pipes pass. It shall be
properly installed 1o insure permanence.

(3} Roof areas penetrated by vent pipes shall be rendered watertight by lead sheet flashing and condor
fiashing. It shall extend at least 150 mm above the pipe and 300 mm along the roof.

10.3.7 Bathroom and Todet Accessones

(1) Shower head and fittings shall be movable, cone type with escutcheon arm complete with stainless
steal: shower valve and control kever, All exposed surface to be chromeum finish

2) Grab bars shall be made of tubular stainkess-steel pipe provided with safety grip and mounting flange
for disabled people.

(3)  Floordrains shall be made of stee! beehive type, measusing 10cm x 10 cm and provided with
detachable staintess strainer, expanded metal lath type.

(4} Toilet paper holder and soap holder shall be vitreows china or approved egual wall mounted. Color
shall reconcile with the adjacent fixture and facing tles.

(5) Faucets shall be made of stainless steel for mlerior use.
(B) Hose bibs shall ba made of bronze cast finish,

104 Drainage System Test

1041  The entire drainage and venting system shall have all necessary openings, which can be plugged o
permit the entire system to be filled with water to the level of the highest water or a full 30 minutes during which
time thene shall be no drop greater than 102 mm,
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104.2  Where only a portion of the sysiem is to be tested, the test shall be conducted in the same manner as
described for the entire system except that a vertical stack 3.00 m highest horizontal line 1o be tested may be
instalied and filled with water to maintain sufficient pressure or water pump may be used to supply required

pressure,

1043  Ifand when the Project Manager decides that an additional test is needed, such as an air to smoke
test on the drainage system, the Contractor shall perform such test without any designated representative.

105 Water Test on System

1051  Upon completion of the roughing-in and before connecting fidures the entire cold water piping system
shall be tested &t a hydrostatic pressure 1 1 imes the expected working pressure in the system during operation
and remained tight and leak-proofied.

1052  Where piping Systam is to be concealed the piping system and in the presence of the Engineer of his
duly designated representative.

106 Defective Work
1061 Al defective materials replaced and tested will be repeated until satisfactory performance is affained.

1062  Any material replaced for the satisfactory performance of the system made shall be at the expense of
the Contracior.

1063  Caulking of screwed joints or holes will not be permitied.

10.7  Disinfection
1071 The enlire water distribution system shall be thoroughly flushed and treated with chionne before it is
operated for public use.
1072  Disinfection of materials shall be Byuid chioring or hydro-chioride and shall be introduced in a manner
approved as practice or polable water.
1073 Valves for the water distribution system shall be opened and closed several times during the 16 hours
chiornating ireatment is done.

108 Method of Measurement and Basis of Pavment

The work done under this item shall be quantified per length andlor number of units as provided in the Bill of
Quantities, tested and accepted o the satisfaction of the Project Manager. The accepled quantiies measured
shall be paid a1 the contract unit price and payment shall be full compensation including labor, materials (pipes.
fittings. etc.) and incidentals necessary fo complete this lem.

11.0 ELECTRICAL WORKS

1.1 Scope of Work

All work under these specifications shall consist of fumishing/cause 1o furnish materials, labor, tooks, appliances,
and all other services necessary unkess otherwise indicated to complete and make ready for operstion, the
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electrical power, lighting, and other utility system described herein andior indicated in the electncal plans
including owner-fumished equipment and ftures. In accondance with the electrical plans and these specifications.

{1) Roughing-in and wiring for lighting, power, telephone, fire alarm, nurse call, and paging system,
(2} Supply and installicause o install primary metenng.

(3) Supply, installation, and testing of panel boards, and disconnect swilches.

{4) Supply and installation of underground feeder system included in the plan fo powerhouse.

i5) Supply and installation of boxes, pull boxes, auxilliary gutiers, wire gutiers. bus bar gutiers, circuil
breaker gutters and the ke

(6) Supply and installation of bghting fixtures, switches, ceding fans, and power outlets.

7} Supply and installation of hangers and supports of conduits for power, feeder and sub-feeder system
and auxiliary system.

(B) Painting of electrical works covering conduits, boxes, hangers, gutters, and the like.
(9 Testing for electrical system:

(a) Insulation resistance test

b} Ground resistance test

{c] Continuity test

(d) Cperational fest

(&) Polarity check

(f Phase balancing check

1111 Amything that has been omitted in any of work or materials usually fumished which are necessary for
the completion of the works as outlined herein shall be undertaken or supplied by the contractor included in this
division of work and must be included in the bid proposal.

Code Reguiations

All materials and equipments 1o be used in the electrical installations and construction shall be in accordance with
the provisions of the latest edition of the Philippine Electrical Code and the pertinent ordinances of the
municipality wherein the project is located.

All work shall comply with the rules and regulations of the local power utility company in so far as they are
concemed in providing the respective permanent sanvices 1o the buikiing.

Drawings and Specifications

The electrical plans and these specifications are meant 1o be complementary to each other, and what is called for
in ane shall be as binding as if called for by both.
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1.5

1156

Any permanent confiict between the electrical plans and this specification and any unckar points of controversial
matter in either shall be referred 1o the owner's assigned representative for final decision.

Upon final completion of the work herein described, the electrical contractor shall furmish the Owner two (2)
copies of the “As-built” plans for future reference and mainlenance purposes.

The electrical plans indicate the general layout of the complete electrical system, amangement of feeders, circuit
outlets, switches, controls, panel boards, service equipment and other work, Field verification of the scale
dimensions on the plane must be made, since actual locations, distances and levels will be govemed by actual
field condibons.

The Elecirical Contractor shall check architectural, structural and plumbing plans if necessary to resolve such
conflicts. The Electrical Contractor shall notify the architect and secure approval and agreement on necessary
adjustments before instaflation & stared.

Permits and Inspection
The Electrical Confractor shall obtain all necessary permits and certificates of elecirical inspection from the

proper govemment authorities concemed, required both for the performance of the work involved and the
operation of the system upon completion of the woek.

The Electrical Contractor shall pay all the fees necessary 1o secure the above-mentioned permits and certificates.

The Electrical Contracior shall at his own expense, reproduce the electrical plans to the necessary scale and size,
complete them with all the necessary information and requirements &5 maybe required by the govemment
authorities concemed with the approval of plans.

The Elecirical Contractor shall cocrdinate with the local power company regarding the power facilities and secure
approval of the power requirements.

Matgriats and Workmanship

All materials to be used shall be brand new, with trade name, unused, and shall in every case be the best where
such standards have been established for the particular type of materials used.

Trade/brand name of materials indicated in the specifications are recommendatery in nature and are included for
the purpose of uniformity in bids. If trade/brand names other than those indicated are 1o be used dunng
canetruction, brochures and samples shall be submitted to the owner's representative for approval.

Only skilled workmen using proper tools and equipment shall be employed during the entire course of the
installation work. Al mrhmansmps'tﬂ'lbenlﬂmhstquﬂﬁt:randﬂmrhsshﬂbedweinmdﬂmhﬂhm
best engineering practice of the frade involved.

Wiring Me

Lighting and Power Branch Circuit - uPVC pipes concealed in cedings and double walls andior embadded in
concrete walls/slabs, All uPVC pipes ran underground outside of buildings shall be buried not less than &0mm
below natural grade line and enclosed in concrete envelope. All concrele envelopes passing under roadways or
areas accessible to vehicles shall be steel reinforced up to 1.0m from the edge of the readway.
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11.8

Low Voltage Service Entrance and All Feaders — rigid steel conduil, exposed/concealed in ceiling/double walls,
embedded in concrele walls/slabs or ran underground encased in concrete.

Al Other Auxiiary Layout — uPVC pipes concealed in celings/double walls and/or embedded in concrete
welis/slabs,

Use flexible metal pipe for connection between junction boxes inside cedling and lightings and other fixtures using
approved fitings.
Al boxes, cabinets and other equipments shall be flush-mounted unless specified/approved otherwse,

All boxes for lighting outlets, convenience outlets, tumbler switches and other devices shall be unless specified,
galvanized pre-painted or UPVC and other approved products of reputable manufacturers. Cut ends of conduits
shall be reamed and cleanad to remove burr and sharp edges. Threads cut on conduits shall be the same thread
dimensions as factory cut conduit threads. Conduits joints shall be made straight and true. Elbows and offsets
and changes in direction and rung shall be uniforrm. Bends shall be made without kinking or destroying the cross-
eactional contours of the conduits. Conduit terminals shall be provided &t outlet boxes and cabinets with lecknuts
and bushing. Conduits shall be continuous from outlet and from outlet 1o pull boxes and cabinets in the manner
that the conduit system shall be electrically continuous.

Where conduil runs are exposed, they shall be supported at an interval of not more than 0.75 m maximum with
proper clamps and bolts or expansion shields or ether means of support

Al splices, taps, junction in wires larger than 8.0 sq.mm. hall be done with solderiess conneclors of suitable
sizes and properly insulated with rubber tapes and protected by friction tapes, so that the insulation strength shall
at least be equal to the insulation of the conductors they join

Unless athenwize specified, the type of wires to be used shall edher be THW or THHMN.Smallest size of wire to be
wsed for lighting and power unless atherwise indicated shall be 3.5 sq.mm

Feeders
Feeders shall be laid out in accordance with the riser diagram shown in the electrical plans.

Unless otherwise specified type THW or THHN wires shall be used for feeder lines. The wires and conduits sizes
shown in the electrical plans shall be the minimum sizes fo be used.

Wall Swi aptacle
All wall switches shall be flush type and mounted 1.40 meters above finish floor line unless otherwise specified.

Convenience oullets shall be grounding type, wall flushed, mounted 0.30 meter above finished floor line or
finished counters unkess otherwise specified in the plan. Ground fault circuit interrupter prolected convenence
gutlets shall be used in bathrooms, lavatories, sinks, taundry areas and the like.

ifi Transfer Switches and Eoards

The cabinets for the above shall be of standard sizes and shall be gauge #16. Circuit breakers shall be as
specified in the plan and shall be followed at all times.
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11,10 Lighting Fixtures

Install all lighting fixtures and lamps as specified and as shown on plans, fluorescent lamps and bulbs shall be 48
inches/28 watts and 5-7 wakts respectively, standard cool white o daylight with the minimum light output of 3,000
lumens. Use high power factor ballast.

Al fluorescent foctures housing shall be of US Gauge 22 minimum.
Subril one sample of each type of fixtures 1o the Architect for approval prior 1o manutacturing and installation.

11.11 Water Pump
The Elecirical Confractor shall install a complete wiring and conduit system including circuil breaker.

The Electrical contractor shall; supply, install, test and commission the water pump and accessones such as
mitor, starter, ground fault protection, water leved controller, edc.

11.12 Awiary Systems

The Elecirical Contactor shall, after completion, submil a complete schematic wiring diagram of the above to the
OWNEN'S representative.

1113 Method and Basis of Payment

The work done under this tem shall be quantified per length andior number of units as provided in the Bill of
Quantities, tested and accepted 1o the safistaction of the Project Manager. The accepted quantites measured
shall be paid at the contract unit price and payment shall be full comgensation including labor, materials {wiras,
pipes, fittings, etc.) and incidentals necessary to complete this [tem.

120 MECHANICAL
121 Air-condifioning and Reir 5

This item shall consist of fumishing and installation of air conditioning, refrigeration and venbiation syslems,
inclusive of necessary electrical connections, ductworks, grilles, pipes and condensate drains and &8 other
necessary accessories, ready for service in accordance with the Flans and Specifications.

The types, sizes, capacities, quantities and power characiensics of the compressor, evaporator, condenser
chilled water pump and condenser water pump shall be as specified or as shown on the Plans.

122 il i wrements

The air conditioning system shall be entirely automatic in operation and shall nol require the presence of an
attendant except for periodic inspection for jubrication. All equipment and materials shail ba inspected upon
delivery and shall be tested after installation. Piping shall not be busied, concealed, or insulated untl it has been
inspected, tested and approved. Walls, fioors and ciher parts of the building and equipment damaged by
contractor in the prosecution of the work shall be replaced as shown on ihe Plans.
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13.0

131

Operating Tests

Operating test of complete air conditioning system shall be & hours minimum for each system. Tests of air fiow,
temperature and humidity shall be made ko demonstrate that each complies with the requirements of the Plans
and Specifications.

Miscellangous

The cwner shall be provided with three (3) bound copies “AS-BUILT" diagram, shop drawings, parts lists, serial
number and inventory of equipment including manufacturers and maintenance manuals for submission to the
hospital's Material Management Section (MMS).

All standard tools and equipment shall be furnished for proper and regular maintenance of installed equipment.
Method of Measuremant

The waork under this lbem shall be measuned either by sel, piece. length, square meter actually placed and
installed as shown on the Plans,

{1) Lighting Fixtures - including pipes and fittings, wires and cables and other miscellanaous expenses

(2) Wiring Devices — including pipes and fittings, wires and cables, boxes and ofher miscellaneous
expenses

(3 Panalboard/Circuit Breakers - including bush bars, housing and other miscellaneous expenses

(4) Aircon Overload Protection — including pipes and fittings, wires and cables and other miscellaneous
EXpEnses

(5) Other Electrical Works (Roughing-in for upper floors) - pipes and fittings for lighting fixturas,
convenience outlets, wiring devices.

Basis of Payment

All work parl'mmadﬂndrneasur&l:lmdaﬁpmﬂmmrthillﬂDumﬁme&mﬂ!ﬂtheLInilEH:Iu-!
Contract Unit Price which payment shall constitute full compensation including labor, matenals, ool and
incidentals necessary to complete this llem:

MISCELLANEOUS

Signage
Informative and directional signage must be installed in conspicuous places. 1 shall be made of stainless steel,
high quality acrylic letiering, andior other materials stated in the plans andior bill of guaniities.
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1311 Constructon Requirsments
The area to be installed hall be free from any foreign materials to ensure strong contact surface. If
welded. the finish must be free from weld excess and precise welding process must be observed.
13.2 I gt and Wi m

Delivery, installation and testing of telecommunication lines and wifi system on conspicuous places reflected in
the plans.

1321 netructi nis

All Tines must be kept above the finished ceiling boards. Secured with conduit pipe and for ease of
identification, labeling may be done.

133 CLTV System
Delivery, installation and testing of CCTV System.

1331 Consfruction Requirements
CCTV cameras must be placed in conspicuous places to provide enough vision where blind spots are

identified. Lines must be kept above the finished ceiling boards. Secured with conduit pipe and for
sase of identification, labeling may be done. Monitors must be placed on offices.

134 Generator Set
Delivery, installation and testing of Generator Set.
1341  Construction Requirements
Generator Set must be instalied to suffice the electrical power requirement of the area during power
interruption. Lines must be kept above the finished ceding boards. Secured with conduil pipe and fior

sase of identification, labeling may be done. Housing for the generator must be constructed and
inztalled in an area where ease of mobility is present

135 Fire ian and m
Delivery, installation and testing of Fire Detection and Alarm System to include automatic sprinkiers.
1351  Construction Requiraments
Fire detection and alam system 1o include automatic sprinklers must be installed on all conspicudus
areas. A main server to monitor the location and position of fire incident must be installed in offices. In

case of fire, an sutomated mechanism will trigger to enable the fast response of mator pumg to supply
water fram the cistern tank, through installed lines, into the sprinklers.
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136 Basis of Payment

Al work performed and measured and as provided for in the Bill of Quantities shall be paid for the Unit Bid of
Contract Unit Price which payment shall constitute full compensation including labar, materials, tools and
incidentals necessary 1o complete this Mam

OTE: THE PRO LL ALL ITE THER | NTAL WORKS
NECE ¥ TO TE EACH ITE, WORKS MENTIONED AR | OFD PANCIES
BETWEEN THE ABOVE MENTIONED SPECIFICATIONS IN THE BiLL OF QUANTITIES, THE CONTRACTOR
MUST | TELY INATE WITH THE CONCE QFFICE F RIFICATION.
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