Republic of the Philippines
Tourism Infrastruciure & Enterprise Zone Authority

PROIJECT SPECIFICATIONS

GENERAL CONDITIONS

The work to he undertaken shall include the furnishing of labor, materials, tools and equipment
for the following:

Project : PROVISICN OF FLOOD CONTROL SYSTEM AND REHABILITATION OF DRIVING
RANGE AND NETTING
Location  : Club intramuros Golf Course, Intramuros, Manila

A. Scope of Work

The construction work must be executed strictly in accordance with the plans and specifications.
The following principal items of work shall include but not limited to the foliowing:

1. General Requirement

2.  Mobilization/Demobilization

3. ‘Replacement of Nets and Poles

4. Free Standing Weather Resistant 3D Letter
5. Relocation of Pro Shop to Admin Office

6. improvement of Driving Range 1 & 2

7. Flood Detention System

8. Centrifugal Controt Room

9. Restoration of Landscaping

3. Cther items or works as maybe required by plans and related contract documents
necessary to satisfactorily complete the project

The construction procedures shall be done in accordance with the DPWH Standard
Specifications, and in full compliance with the approved plans and specifications.

All items not specifically mentioned in the specifications or noted on the plans but which are
obviously necessary for the completion of the worlk shall be included.

SITE WORKS
Scape of Work
Furnish all méterials and equipment and perform labor required for the disposal of surplus

excavated materials, rubbish and debris resulting from site clearing, stripping, site grading and
trenching, demolition, removal and foundation excavation.
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Clearing the Site

The buiiding site shali be leveled according to the plans and cleared of rubbish, roots and other
perishable and objectionable matters to a suitable sub-grade.

Surplus materials not required or suitable for fiill or backfill and all debris and other materials
resulting from demolition work shall be immediately removed from the site premises by the
contractor and be disposed off in areas provided by the contractor. Debris and rubbish shalt be
removed and transported in a manner that will prevent spiflage an streets or adjacent areas. In
cases of spillage, clean up the streets and adjacent areas that were affected.

Staking out the Building Lines

The building lines shall be staked out and ail the lines and grades shown in the drawing
established before any excavation is started. Batter boards and reference marks shall be erected
at place where they will not be disturbed during the excavation. Construct two permanent
benchmarks of previously known elevations near the site of construction.

il. EARTHWORKS
Scope of Work

This item shall consist of the necessary excavation for foundation of building structures, and
other structures not otherwise provided for in the Specifications. Except as otherwise provided
for pipe culverts, the backfilling of completed structures and the disposal of all excavated surplus
materials, shall be in accordance with these Specifications and in reasonably close conformity
with the Plans or as established by the Engineer.

Excavation

Structural Excavation

Structural excavation shall be to the grade, whichever, is lower, The indicated depth is the
minimum requirement for excavation. [n case suitable bearing materials are encountered at
elevations other than those specified or shown on the drawings, the Engineer at his discretions
may direct in writing the excavations above or below those indicated on the drawings.

No extra excavations shall be done without the written approval of the Engineer. In no case
shal! footings rest on fill.

All structural excavations shall be inspected and approved by the Engineer before pouring any
concrete, laying underground services or placing backfilt materiats.

All structural excavations shall extend to a sufficient distance from walls and footings to allow
the proper erection and dismantling of forms, installation of service lines and for inspection.

Control the grading in the vicinity of all excavated areas to prevent surfaces drainage running

into excavations. Remove accumulated water in excavated area by pumping or by other
approved methods.
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Excavation for drainage structures

Excavation for dralnage structure shall be made accurately to the lines, grades and elevations
shown or as directed. Dimension and elevation of footings and foundation excavations shown
are only approximate and may be changed if necessary to assure adequate foundation support.
Trenches and foundation pits shall be of sufficient size to permit the placement and removal of
forms for the full fength width of structural footings and foundations as shown. Rock or other
hard foundation material shall be cleaned of loose debris and cut to a firm surface, either level,
stepped or serrated, as shown, or as direct loose disintegrated rock and thin strata shail be
removed. When concrete is to be placed in an excavated area, special care shall be taken not to
disturb the bottom of the excavation. Excavation to the final grade shall not be made until just
before the concrete is to be placed.

Shoring
Excavation shall be shored and braced by members of suitable sizes where necessary to prevent
danger to persons, injury or erosions.

Shering, bracing and sheeting shall be removed as the excavations are backfilled in a manner
such as to prevent injurious caving.

Backfilling

Al fillings shall be placed on fayers not exceeding four {4) inches in thickens each layer being
thoroughly wetted and compacted by approved machine oy hand tampered to a density of
eptimum moisture as determined by the modified ASSHTO T 180, Method D. All compaction
tests shall be at the expense of the Contractor.

No footing shall rest on fill and the soll bearing capacity shall not be less than 3000 psf.

After forms have been removed from the footings and piers, the materials from excavation shall
be used for backfilling ground. All trash wood chips and other debris shall be removed from
areas to be backfilled. The filling shall he made in layers not exceeding 4” thick, each layer
thoroughly tamped.

No backfill shall be placed against walls or other vertical surfaces until they have been inspected
and backfilling is authorized.

Any excess material resulting from the finish grading operatians not required or unsuitable for
fill or backfill, shall be disposed by the contractor at his expense.

CONCRETE WORKS
Scope of Work

This includes all [abor, materials, equipment and incidentals necessary for the construction of all
concrete work including reinforcing steels, forms, water stops and miscellaneous related items
such as walls, shelves, anchor bolts and embedded items. Piacing and finishing of concrete shall
be in accordance with this specification and conforming to the lines, grades and dimensions
shown on the approved plans, Concrete shall consist of a mixture of Portland cement, fine
aggregates, coarse aggregates, and water.
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General Provisions
Minimum concrete strength f'c is 3,000 psi.

No hand mixing shall be ailowed, except in case of emergency such as mixer breakdown during
pouring operations and shall stop at the first allowed caonstruction joints. All concrete shall be
machine mixed for at least 1-1/2 minutes after zll materials including water are in the mixing
drum,

The mixer shall be of an approved size and type which will ensure a uniform distribution of
material throughout the mass. It shall be equipped with 2 DEVICE FOR ACCURATELY MEASURING
AND CONTROLLING THE AMOUNT OF MIXING WATER IN EACH BATCH,

Placing of material in mixer shall be done in such a way that first batch of concrete materials
placed in the mixer shall contain sufficient excess of cement, sand and water to coat the inside
of the drum without reducing the cement content of the mix to be discharged.

Re-tempering of concrete shall not be allowed.

Ali testing shall comply with the latest applicable ASTM Test Methods (ASTM Standard).
Samples of aggregate and concrete as placed will be subjected in the work shall conform to the
approved samples.,

Materials

Cement shall be Portland Cement of a brand approved by the Project Engineer and conforming
to ASTM C15G, Type | or Type I,

Apgregates

Fine aggregate shall be washed with natural sand conforming to ASTM Standard and shall range
in size within the following limits of US Standard Sieve sizes.

Sieve Designation Percent {%) Passing
No. 4 85-160

No. 8 &0-100

No. 16 45-70

Maximum Silt Content — 2%

Coarse Aggregate shall be well-graded, crushed stone or washed gravel conforming to ASTM
Standard having the following maximum size:

25mm - for plain concrete

20mm — for reinforced concrete sections
19mm = for concrete piles

Maximum Silt Content— 1%

Water shall be potable, clean, and free from deleterious amounts of acids, alkalis, oils or
organic matter. Seawater must not be used.
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Admixtures for ready-mixed concrete

An approved water reducing aspect conforming to ASTM Standard, Type A or D, shall be
used and shall entrain 3.0 to 5.0 percent air in the resuitant concrete. Proportioning and
mixing shall be as recommended by the manufacturer.

Quality of Concrete

The actual development of mix proportions composed of Portland cement, Admixtures
Aggregates and water to produce concrete which conforms to the specific requirements shall be
determined by means of prior laboratory tests performed by the contractor with the approved
constituents to be used in the work.

Proportioning

Well in advance of placing any concrete the contractor shall discuss with the Project Engineer
the source of materials and concrete mixture proposes to use. Representative samples of
aggregate and cement and their test results shall be furnished to the Project Engineer. A
pouring permit signed by the Project Engineer should be presented by the contractor prior to
pouring of concrete,

The contractor shall allow ample time to develop a proposed design mix or to modify the
proposed design mbx within the limits of thase specifications whenever in the opinion of the
Engineer it becomes or desirabie.

Consistency of the concrete as measured by the requirements of ASTM Standard shall be as
shown in Table B below:

Table B

TYPE OF STRUCTURE SLUMP (mm} RECOMMENDED RANGE
Pavement and siabs on ground 50 28-75
Heavy reinforced foundation 50-75 50-100
walls & footing

Plain footings, gravity walls, 50-75 25-100
slabs & beams

Thin  reinforced walls & 75 75-100
columns

No excessive wet concrete wilf be permitted. Concrete delivered to the site having slump in
excess of that specified in Table B will be rejected.

The temperature of the concrete at the time of placement shall normally be 30 degrees
centigrade. The contractor will be responsible for employing whatever measures are
necessary to comply with these temperature requirements,

Formworks

The contractor shall design, furnish and install all formworks and supports required to confine the
concrete and shape it to the lines shown as the drawings. Form design shall conform to ACi 347.
Forms shall have sufficient strength to withstand the pressure resulting from placement and
vibration of the concrete and shall be sufficiently tight to prevent loss of mortar from the concrete.
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Forms shall be made of either steel or new approved lumber and shall be free from roughness and
imperfections.

Placing of Concrete

No concrete shall be placed until the forms, reinforcement steel, pipes, conduits, sleevas, anchors
and other embedded itemns have been inspected and approved by the Project Engineer.

Pipes, conduits, dowels and other ferrous items required to be embedded in concrete construction
shall be positioned and supported prior to placement of concrete such that there will be a minimum
of 50mm clearance between said items and any part of the concrete reinforcement. Securing such
items in position by wiring or welding it to reinforcement will not be permitted.

Before depositing any concrete, ali debris, dirt and water shall be removed from the forms. The
surfaces of previously placed concrete, such as horizontal or vertical construction Joints, shall be
roughened, cleaned from foreign matter and laitance to expose a fresh face and saturated with
water at least two hours before and again shortly before the new concrete is placed. Immediately
before the new concrete is placed, all hardened surfaces shall receive thorough coating of next
cement slurry mixed to consistency of very thick paste at least 50mm thick which shall first be well
scrubbed-in by means of stiff bristle brushes. The hew concrete then shall be placed before the next
cement sets up.

Concrete shall be uniformly placed as near as possible to its final location in the forms. The placing
of concrete in forms shall not exceed 0.60m vertical rise per hour.

Curing and Protection

It is the latest of those specifications to obtain properly cured concrete. The basic requirement of
proper curing is to maintain continuous moist surface from the time of placing the concrete until the
end of the curing period. The vse of curing compounds may be acceptable but shall require prior
approval in writing by the Project Engineer,

All exposed surfaces including finished surfaces shall be treated immediately after concrete has been
poured to provide continuous moist curing for at least 7 days. Walls and vertical surfates may be
covered with cantinuously saturated burlap or kept moist by other approved means.

Formed surfaces shall be thoroughly soaked with water at least twice a day until the forms are
remaoved.

Removal of Forms

The contractor shall not remove any forms for at least 48 hours or until the concrete has attained a
strength of at least 30% of the ultimate strength,

Forms for beams and slabs shall not be stripped for at least 150-day degrees and supports shall not
be removed until the concrete has attained at least 60% of the specified 28-day strength and is
capable of safety supporting its own weight. Construction live loads shall not be placed until
concrete has attained its specified 29-day strength — 3000 psi {20.68 MPa).

Forms shall be stripped such that they will not damage the concrete.

PEPD.QF.04 Page 6 of 50



Concrete Reinforcements

Scope of Work

This inctudes the furnishing, fabrication and instaliation of ali steel bars and steel tie wires, clips,
supports, chairs and spaces required for the reinforcement of concrete as shown on the drawings
and/or specified herein.

Standard Specifications
All reinforcing steel bars shall be 40,000 psi Intermediate Grade unless otherwise spacified.

The following standards are required to:

ASTM A 82 Cold drawn steel wire fabiric for concrete reinforcements

ASTM A 497 Welded deformed steel wire fabric for concrete reinforcements

ASTM A 615 Deformed billet steel bars for concrete reinforcements

ASTM A 315 Manual of standard practice for detailing reinforce concrete structures

Shop Drawings

The contractor shall submit three (3] sets of completely detailed working drawings and schedules of
all reinforcement for review to the Project Engineer. The bending diagrams and bar lists shall be
detailed in accordance with AC] 315,

Fabrication of steel reinforcement steel shall not proceed untii the construction joint locations and
the shop drawings have been reviewed by the Project Engineer.

Substitutions

The following reinforcing steel bar sizes shall be used for reinforced concrete design:

Noaminal Diameter {mm) Approx. Cross Section Area {sq.  Approx. Unit Wt (kg/m)
mm}
#10 78 0.616
#12 113 0.888
#16 201 1.579
#20 314 2.466
#25 452 3.854
#28 615 4833

Should the contractor wish to use reinforcing steel bars having areas different fram those shown, all
proposed changes shall be submitted to the Project Engineer for approval.

Products
iViaterials
Relnforcement steel shall be deformed, new hillet steel bars conforming to ASTM A 615, grade 40
for 10mm to 28mm diameter bars, substantially free from mill, scale, rust, grease or other foreign

matters.

Rail steel bars wiil not be permitted in the work.
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Reinforcement steel shall bear a mill identification symbol, and shall be tagged with the size and
mark number so that different types may be identified and shall be stored off the ground to protect
the steel moisture and dirt, until placed in final position.

Steel wire for tying reinforcing bars and water stops shall conform to ASTM A 82.

Welded wire fabric for concrete reinforcement shall conform to SASTM A 497,

Fabrication of Reinforcement

Reinforcement steel shall be accurately formed to the dimensions shown on the shop drawings and
bar schedules,

Al reinforcing bars shall be bend cold around & pin with a free revolving collar having a diameter
proportional {o the diameter of the bar of not less than the foliowing:

Two to stirrups

Six times for bars up to and indicating 25mm diameter

Eight times for bars over 25mm diameter

Reinfarcement steel shall not be straightened nor re-bent. Bars with kinks or bends not shown on
the drawings will he accepted

Installation of Reinforcement
Reinforcement bars shall be accurately piaced as shown on the drawings, and in accordance with the
shop drawings and schedules. The reinforcing bars shall be secured against displacement with

annealed iron wire ties of minimum 1.5mm diameter or suitable ¢lips at the intersection.

Except as otherwise indicated on the drawings, reinforcement steel shall be installed with a
clearance for concrete cover as follows:

Concrete placed directly on earth 75mm
Formed surfaces in contact with the scil, water or exposed 50mm
to weather

Concrete caver of main reinfarcement for columns and beams S0mm
All other slab surfaces 25mm

No reinforcing bars shall be welded.
V. PILING

Description

Scope of Work

This Item shall consist of piling, furnished, driven or placed, cut and spliced in accordance with this
Specitfication and in reasonably close confermity with the Plans.

The Contractor shall furnish the piles in accordance with an itemized fist, which will be provided by

the Engineer, showing the number and lengths of all piles. When cast-in-place concrete piles are
specified on the Plans, the Engineer will not furnish the Contractor an itemized list showing the
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number and length of piles. When test piles and load tests are required in conformance with Sub-
section 400.1.2 and 400.1.3, respectively, the data obtained from driving test piles and making test
loads will be used in conjunction with other available sub-soil information to determine the number
and lengths of piles to be furnished. The Engineer will not prepare the itemized list of piles for any
portion of the foundation area until all specified loading tests in the Contract representative of the
portion have been completed. '

In determining lengths of piles for ordering and 1o be included for payment, the lengths given in the
order list will be based on the tengths which are assumed to remain in the completed structure. The
Contractor, shall, without added compensation, increase the lengths to provide for the fresh heading
and for such additional length as maybe necessary to suit the Contractor’s method of operation,

Test Piles

For his own information, the Contractor may drive at the location of the regular piles indicated on
the Plans such test piles as he may consicler necessary in addition to the test piles specified in the
Contract and shall be considered as regular piles.

When called for in the Bill of Quantities, a pile if reguired to be subjected to load test shall conform
to the provision as provided in Subsection 400.1.3, Load Tests. The Contractor shall furnish and drive
test piles of the dimensions and at the locations designated by the Engineer.

They shall be of the material shown in the Bill of Quantities and shall be driven to refusal or to such
tip elevation or approximate bearing value as the Engineer may request. Test piles shall be driven
with the same hammer that is used for driving foundation piles.

When the Engineer requests a load test to determine a bearing value, the first load test pile shail be
driven to the specified bearing value as determined by the applicable formula in Subsection 400.1.4
for Timber Pile Bearing Value by Formula. Subsequent test piles to be load-tested shall be driven to
the specified bearing value as determined by the applicable formula modified by the results of 164
prior test loads and foundation data. The ground at each test pile shafl be excavated to the elevation
of the bottom of the footing before the pile is driven.

Load Tests

Load tests for piles shall be either Static or Pile Testing by Low-5train Dynamic Method, High-Strain
Dynamic Method and Cross-Hole Sonic Logging,

When load tests are specified, the number and location of piles to be tested will be designated by
the Engineer. Load tests shall be done by methods approved by the Engineer. The Contractor shall
submit to the Engineer for approval detziled plans of the loading apparatus he Intends to use. The
apparatus shall be so constructed as to allow the various increments of the load to be placed
gradually withous causing vibration to the test piles.

if the approved method requires the use of tension (anchor) piles, such tension piles shali be of the
same type and diameter as the permanent piles and shall be driven in the location of permanent
piles when feasible. Piling not a part of the structure shaltl be removed or cut off at least 300mm
below the bottom of the footing or finished elevation of the ground upon completion of the test
load. Permanent piling used as anchor piling which is raised during the test load shall be redriven to
original grade and bearing.
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Static Testing

Suitabie approved apparatus for determining accurately the load on pile and the settlement of the
pile under increment of load shall he supplied hy the Contractor.

Test loading shall consist of the application of incremental static loads to a pile and measuring the
resultant settlement. The loads shall be applied by a hydraulic jack acting against suitable anchorage,

transmitting the load directly to the pile, or other methods designated by the Plans or approved by
the Engineer.

The load shall be applied in increments of 5 or 10 tonnes as directed by the Engineer. Gross
setttement readings, loads and other data shall be recorded by the Engineer immediately before and
after the applications of each load increment.,

Each ioad increment shall be held for an interval of two and one-half minutes. Fach succeeding
increment shall be as directed by the Engineer or as shown on the Plans and shall be applied
immediately after the two and one-half minute interval readings have been made.

When a load-settiemeant curve obtainad from these data shows that the pile has failed; i.e., the load
can be held only by the constant pumping and the pile or shaft is being driven into the ground,
pumping shall cease. Gross settlement readings, loads and other data shall be recorded immediately
after pumping has ceased and again after an interval of two and one-half minutes for a total pericd
of five (5) minutes. All loads shall then be removed and the member aflowed to recover. Gross
settlement readings shall be made immediately after all loads 165 have been removed and at each
interval of two and one-half minutes for a total period of five (5) minutes.

All load tests shall be carried to faiiure or ta the capacity of the equipment, uniess otherwise noted
on the Plans,

After the completion of loading tests, the load used shall be removed and the piles including tension
piles, shall be utilized in the structure if found by the Engineer 1o be satisfactory for such use. Test
piles not loaded shall be utilized simitarly, If any pile, after serving its purpose as a test or tension
pile, is found unsatisfactory for utilization in the structure, it shall be removed if so ordered by the
Engineer or shall he cut off below the ground line of footings, whichever is applicable.

When diesel or other types of hammers requiring calibration are to be used, the Contractor shali
make load tests even though no lead tests are called for in the Bill of Quantities, except that load
tests will not be required when the hammer is to be used only for driving piles to refusal, rock or a
fixed tip elevation or the hammer is of a type and model that has heen previously calibrated for
similar type, size and length of pile, and foundation material. Cafibration data must have been
obtained from sources acceptable to the Engineer.

Pile testing
Pile testing shall be done by Low-Sirain Dynamic Method, High-Strain Dynamic Method or
Cross-Hole Sonic Logging Method as reguired in the Plans or as directed by the Engineer,

Low-Strain Dynamic Method
Pile integrity testing by Low-Strain Dynamic Method shall conform to ASTM D 5882,

It is a so-called Low Strain Method, since it requires the impact of only 8 small hand-
held hammer, and aiso referred to as a Non-Destructive Method.
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High-Strain Dynamic Method

Pite Integrity testing by High-Strain Dynamic Method shall conform to ASTM D 4945,

High-Strain Dynamic Method shall be applied to confirm the design parameters and
capacities assumed for the piles as well as to confirm the normal integrity of testing
of the piles. It is considered supplemental to the low-strain and sonic-type integrity
testing of the cast-in-place piles. It Is a nan-destructive relatively quick test and it is
intended that the test shaft be left in a condition suitable for use in production. The
shaft used for the test will be instrumented and tested by the testing specialist, as
approved by the Engineer, meeting requirements in accordance to ASTM D 4945,

Concrete and Steel Pile Bearing Values

The bearing values for concrete and steel pile will be determined by the Engineer using the following
formulas:

Modified Hiley's Formula or any formula from brochures of the equipment used, shal! be used when
the ratio of weight of ram or hammer to weight of pile is greater than one fourth {1/4),

2WH (W)
Ru=
(S+K) (W+Wp)
Ru
R = = mewmesmsmmas
F3
Whete:
Ru = ulimate capacity of piies {KN)
Ra = capacity of pie {(KN)~shail be greater than the required
W = weight of ram or hammer {KN)
H = height of falt of ram (mm)
Wp = weight of pile (KN}
S = average penetration for the last ten blows {mm}
K = 10 mm {uniess otherwise obsernvedicomputed during
driving)
FS = factor of safety (min. = 3)

Hiley’s Formula shail be used when the ratio of the weight of ram or hammer to weight of pile is less
than ane fourth (1/4).
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ePNH (W) W + n* Wp}

Ru = X
§+4/2 {C1+C2+C3) (W + Wp)
Hu
HE = ccccecsicacaan
Fs
where:
Ru = ultimate capacity of plte (KN}
Ra = capsacity of pile (KN)
ef = -efficiency of hammer (refer to 1able)
W = weight of ram (KN}
Wp = weight of piie (KN)
H = heightof fall of ram {mm)
S = average penetration for fast ten blows {mm)
C1 = femporsy compression allowance for pile head and
cap (refer o table)
G2 = RulfAFp
C3 = range from 2.54mm to 5.08mm for resifient soil to  for
hard pan (rock, very dense sand and gravel}
length of pile
I = cross-sectional area of pile
A = modulus of elasticity of pife
Ep = coefficient of restitution (refer to table)
n = factor of safety {min. = 3}
FS =

Required minimum penetration of all piles shall be six {6} meters. However, for exposed piles, the
embedded length shali be aqual or greater than the exposed fength but not less than 6.0m.

Note: Formula for other pile hammers with suggested factor of safety should be as
provided/recommended by their respective manufacturer.

Valuas of Ct for Hiley Formuia

Temporary Compression Allowance C1 for Pile Head and Cap

Materials to which Easy Driving: Mediurn Driving: | Hard Driving: Yery Haed

blow is appiled P1 =345 MPa | P71 = 6.80 MFa P1 = 10.3¢ MPa Qriving:
onPleButt | onHead or Cep. | onMHeador Cap. | P1 = 13.88 MPa
no cushton, mEn mim of Head or Cap.
i miee

Haad of tinber pie 1.27 2.54 3 5.08

78-180mm

packing inside cap

on head of precast | 1.27 + 1.778° 2.54 + 381 5.81+ 5.506° 506 + 7.62°

concrete ples

Conorete Pile #.835 1.27 1,803 54

Steplcoverad cap.

contabsing waord

packing but gtesd

piling at pipe 1.018 2832 3.048 4 084

4.76mm red

efeciricat tuber disk

batwacn {fwe 10men

steel plates. for use

with evers driving

un Monoiube pile 0508 1018 1.524 2.032

Head of eteel piiing
of pipe: 4] Q 4 G
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The first figure represent the compression of the cap and wood dolly or packing above the cap,
whereas the second figure represent the compression of the wood packing between the cap and the
pile head.

P1 = Ru/A
Values of Efficiency of Hammer, ef
Hammer Type ef
Drop Hammer released by irigger 1.00
Drop Hammer actuated by rope and friction winch 0.75
McKiernan-Terry Single-acting hammers G.85
Warrington-Vulcan Single —acting hammers 0.75
Differential-acting harmmers 0.75
McKiernan-Terry, Industrial B. Ownhoist, National and 0.85
Union double-acting hammers.
Diesel Hammers 1.00
Values of Coefiicient of Restitution, n
Pile Type Head Condition Drop, Single Double
Acting or Acting
Diegel Hammers
Hammer
Reinforced | Helmeat with composite plastic or
Concrete green heait dolly on top of pile 0.40 0.50
Melmet with Timbar dolly, and
packing on top of pile £.25 0.40
Hammer direct on pile with pad - 0.50
only
Steel Driving cap with Standard plastic
or greenheart dofy 0.80 0.50
Driving cap with Timber dolly 0.30 0.30
Hammer direct on pile - 0.50
Timber Hammer direct on pile 0.25 0.40

The formulas specified in the preceding Subsection for timber piling may be used in determining a
rough approximation for the bearing power of precast and cast-in-place concrate piles and of steel
piles.

In all cases when the bearing power of concrete and steel piles is determined by formula, the piles
shall be driven until the safe bearing power of each is computed to be not less than 27 tennes.

Safe Laads

When the safe bearing power of any pite is found by test or computation to be less than the design
foad, longer piles or additional piles shall be driven as ordered in writing by the Engineer.
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Material Requirements

The kind and type of piles shall be as specified on the Plans and Bill of Quantities. No alternative type
or kind of piling shall be used.

Concrete Piles
Concrete shall conform to the requirements of ltem 405, Structural Concrete.
Concrete shall be Class “C” unless otherwise specified in the Plans.

Concrete shall be proportioned to achieve a range of 150 mm to 200 mm slump, seif-
compacting mix.

The use of appropriate plasticizer/additives to assure mix fluidity and consistency shall be
allowed and with the Engincer’s approval. A retardant of 173 proven adequacy and
approved by the Engineer may be used to ensure that early hardening of concrete during
operation will not occur.

Reinforcing steel shall conform to the requirements of ltem 404, Reinforcing Steel. Pre-
stressing reinforcing steel shall be high-tensile steel wire conforming to AASHTO ™M 204 or
other high-tensile metals conforming to AASHTO Standards.

Sheet Piles

Steel sheet piles shall meet the requirements of AASHTO M 202 (ASTM A 328}, or AASHTO M

223, All other sheet piles shall meet the requirements 174 prescribed above the particular

material specified. The joints shall be practically water-tight when the piles are in place.
Construction Requirements

Location and Site Preparation

Piles shall be driven where indicated on the Pians or as directed by the Engineer.

All excavations for the foundation on which the piles are to be driven shall he completed
before the pile driving, unless otherwise specified or approved by the Engineer, After driving
is completed, al! loose and disptaced materials shall be removed from around the piles by
hand excavation, leaving clean solid surface to receive the concrete of the foundation. Any
requirement for granular fill and lean concrete shall be indicated on the Plans or as directed
by the Engineer.

Determination of Pite Length

Pile length and bearing capacity shall be determined by the Engineer from the results of the
test piling and load tests.

The criterion for pile length may be one of the following:

Piles in sand and gravel shall be driven to a bearing power determinead by the use of the pile
driving formula or as decided by the Enginecer.
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Piles in clay shall be driven to the depth ordered by the Engineer. However, the bearing
power shall be controlled by the pile driving formulz if called for by the Engineer.

Piles shall be driven to refusal on rock or hard layer when so ordered by the Engineer.

The Contractor shall be respansible for obtaining the correct pile length and bearing capacity
according to the criteria given by the Engineer.

Pile Driving

All piles shall be driven as shown on the Plans or as ordered in writing by the Engineer. They shall be
driven within an allowed variation of 20 mm per metre of pile length from the vertical or batter as
shown on the Plans. The maximum allowable variation at the butt end of the pile shall be 75mm in
any direction from the location shown on the Plans or as directed by the Engineer. Each pile shall,
after driving, be within 150mm from the theoretical location underneath the pile cap or underneath
the superstructure in case of pile bents. All piles pushed up by the driving of adjacent piles or any
other cause shall be redriven.

Piles shall be used only in places where the minimum penetration of 3 m in firm materials, or S min
soft materials can be obtained. Whereas soft upper stratum overlies a hard stratum, the piles shall
penetrate the hard materials at sufficient depths to fix the ends rigidly.

All pile driving equipment is subject to the Engineer’s approval. The Contractor is responsible for
sufficient weight and efficiency of the hammers to drive the piles down to the reqguired depth and
beating capacity. Hammers shall be gravity hammers, single and double acting steam or pneumatic
hammers or diesel hammers. Gravity hammers shalt not weigh less than 60 percent of the combined
weight of the pile and driving head but not less than 2,000 kg. The fall shall be regulated so as to
avoid injury to the pile and shali in no case exceed 4.50 m for timber and stee! piles and 2.50 m for
concrete pites unless otherwise specified or approved by the Engineer.

The plant and eguipment furnished for steam hammers shall have sufficient capacity to maintain,
under working condition, the pressure at the hammer specified by the manufacturer. The hoiter or
pressure tank shall be equipped with an accurate pressure gauge and another gauge shall be
supplied at the hammer intake to determine the drop in pressure between the gauges. When diesel
hammers or any other types requiring calibration are used, they shall be calibrated with test piling
and/or test loads in accordance with Subsection 400.1.2, Test Piles.

Water jets shall be used only when permitted in writing by the Engineer. When water jets are used,
the number of jets and the nozzle volume and pressure shall be sufficient to erode freely the
material adjacent to the pile.

The plant shali have sufficient capacity to deliver at all time a pressure equivalent to at least 690 KPa
at two 19 mm jet nozzles. The jets shall be shut off before the required penetration is reached and
the piles shall be driven solely by hammers to final penetration as required by the Engineer.

Piles shall be supported in line and position with leads while being driven. Pile driving leads shall be
constructed in such a manner as to afford freedom of movement of the hammer, and shall be held in
position by guys or steel braces to insure rigid iateral support to the pile during driving.

The leads shall be of sufficient length to make the use of a follower unnecessary and shall be so

designed as to permit proper placing of batter piles. The driving of the piles with 176 followers shall
be avoided if practicable and shall be done only under written permission from the Engineer.
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The method used in driving piles shall not subject them to excessive and undue abuse producing
crushing and spalling of the concrete, injurious splitting, splintering and brooming of the wood or
deformation of the sigel.

Manipulation of piles to force them into proper position if considered by the Engineer 100 excessive
will not be permitted.

The pile tops shall be protected by driving heads, caps or cushians in accordance with the
recommendation of the manufacturer of the pile hammer and to the satisfaction of the Engineer.
The driving head shall be provided to maintain the axis of the pile with the axis of the hammer and
provide a driving surface normal to the pile.

Full length piles shall be used where practicable. Splicing of piles when permitted, shall be in
accordance with the provisions of Subsection 400.3.7 and 400.3.8. All piles shall be continuously
driven uniess otherwise allowed by the Engineer.

Piles shall not be driven unless required strength is reached/attained.
Cast-in-place Concrete Piles
Drilled Holes

All holes for concrete piles cast in drilled holes shall be drilled dry to tip elevation shown on
the Plans,

All holes will be examined for straightness and any hole which on visual inspection from the
top shows less than one-half the diameter of the hole at the bottom of the hole wilt be
rejected. Suitable casings shall be furnished and placed when required to prevent caving of
the hole before concrete is placed.

All loose material existing at the bottom of the hole after drilling cperations have been
completed shall be removed before placing concrete.

The use of water for drilling operations or for any other purpose where it may enter the hole
will not be permitted. All necessary action shall be taken to prevent surface water from
entering the hole and all water which may have infiltrated into the hole shall be removed
befare placing concrete. 178

Concrete shall be placed by means of suitable tubes. Prior to the initial concrete set, the top
am of the concrete filled pile or the depth of any reinforcing cage, whichever is greater, shall
be consolidated by acceptable vibratory equipment.

Casing, if used in drilling operations, may be left in place or removed from the hole as
concrete is placed. The bottom of the casing shall be maintained not more than 1.5 m nor
fess than 0.3 m below the top of the concrete during withdrawal and placing operations
unless atherwise permitted by the Engineer. Separation of the concrete during withdrawal
operations shall be avoided by vibrating the casing.

Cutting Off and Capping Piles

The top of foundation piles shall be embedded in the concrete footing as shawn on the Plans.
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Concrete piles shall, when approved by the Engineer, he cut off at such a level that at least 300 mm
of undamaged pile can be embedded in the structure above. If a pile is damaged below this level, the
Contractor shall repair the pile to the satisfaction of the Engineer.

The longitudinal reinforcement of the piles shall be embedded in the structure above to a length
equal to at least 40 times the diameter of the main reinforcing corrugated bars {60 diameters for

plain bars). The distance from the side of any pile to the nearest edge of the cap shall not be fess
than 200 mm.

When the cut off elevation for a precast pile or for the steel shell or pile for a cast in place concrete
pile is below the elevation of the bottom of the pile cap, the pile may be buiit-up from the butt of
the pile to the elevation of the bottom of the cap by means of reinforced concrete extension
constructed in accordance with Subsection 400.3.10 or as approved by the Engineer.

Cut-offs of structural steef piles shall he made at right angles to the axis of the pile. The cuts shalil be
made in clear, straight lines and any irregularity due to cutting or burning shall be leveled-off with
deposits of weld metal prior to placing bearing caps.

Dafective Piles

Any pile deliverad with defects, or damaged in driving due to internal defects or by improper driving,
or driven out of its proper focation, or driven helow the elevation fixed by the Plans or by the
Engineer, shall be corrected at the Contractor’s expense by one of the following methods approved
by the Engineer for the pile in question:

Any pile delivered with defects shall be replaced by a new pile. 186

Additional pile shall be driven/casted at the focation as directed by the Engineer.

The pile shall be spliced or built-up as otherwise provided herein on the underside of the
footing lowered to properly embed the pile.

A precast concrete pile shall be considered defective if it has a visible crack, extending around the
four sides of the pile, or any defect which, in the opinion of the Engineer, affects the strength or life
of the pile.

When a new pile is driven or cast to replace a rejected one, the Contracter at his own expense, shall
enlarge the footing as deemed necessary by the Engineer.

Pile Records
The Contractor shall keep records of all piles driven or installed. A copy of the record shall be given
to the Engineer within two {2} days after each pile is driven. The record form to be used shail be

approved by the Engineer.

The pile records shall give full information on the following:
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Briven Piles Cast-in-Place Piles

1. Pile type and dimension 1. Date of boring or driving (For
stest shell) & casting
2. Date of casting and concrete | 2. Pile typs and nominal

quality {for concrete piles) dimension
3. Date of driving 3. Length of finished pile and tip
elevation
4. Driving equipment: type, 4, Details of penetration during
weight & efficiency of hammer, boring or driving of steel shell
etc. (driving records as for driven
piles)
5. Description of cushion on pile | 5. Concrete guality and consis-
head tency

6. Depth driven and tip elevation | 6. Time interval betweon boring
or driving and concreting
7. Final set for the last 20 blows | 7. Volume of concrete placed in
(for every 10 piles and when cohcrete
the Engineer so requires the
penetration along the whole
depth driven shall be recorded)
8. For gravity and single-acting
hammers. the height of drop
. For double acting-hammers -
the frequency of blows
10. Details of any interruption in
driving
11. Level of pile top immediately
after driving and the level
when all piles in the group are
driven
12. Details of re-~driving

Method of Measurements

Cast-In-Place Concrete Piles

The quantity to be paid for will be the sum of actual lengths in meters of the piles cast and left in-
place in the completed and accepted work. Measurements will be from the pile tip to the bottom of
cap or footing. Portions of pites cast deeper than the required length through over-drilling will not be
measured for payment.

Load Tests

The auantity of the load tests to be paid for will be the number of tesis completed and accepted
except that load tests made to calibrate different types of hammers, if not included in the Bill of
Quantities, wili not be measured for payment.

Anchor and test piling which are not part of the completed structure, will be included in the unit bid
price for each “Load Test”. Anchor and test piling or anchor and test shafts which are a part of the
permanent structure will be paid for under the appropriate Item.

Splices

The guantity to be paid for will be the number of splices which may be required to drive the pile in
excess of the estimated length shown on the Plans for cast-in-place steel pipes or shells or in excess
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of the order length furnished by the Engineer for all other types of piling. Splices made for the
convenience of the Contractor or to fabricate piles cut offs will not be paid for.

Basis of Payment

The accepted quantities, measured as prescribed in Section 400.4 shall be paid for at the contract
unit price for each of the particular item listed below that is included in the Bilf of Quantities, which
price and payment shall be full compensation for furnishing and placing all materials, including all
labar, equipment tools and incidentals as well as temporary works, staging areas or crane way
necessary io complete the work prescribed in this ltem.

Payment will be made under:

Pay ltem Description unit of
Number Measurement
400 {1) Structural Sieel Sheet Piles, furnished Meter
400 {2) Test Piles, furnished and driven Meter
400 (3) Concrete Piles cast in Drilled Holes Meter
400 (4) Load Tests Meter
400 {5} Bored Pites {dia. __m) Meter
400 {6} Permanent Casing (dia. __m) Meter

VI. MASONRY WORKS
Scope of Work

This includes the furnishing of all labor, materials, equipment required to construct all concrete
masonry unit walls as shown on the drawings and as specified herein.

The work under this section shall include but not be limited to the foilowing:

Concrete holiow btocks

Masonry reinforcing bars for concrete blocks

Grouting

Connecting wall anchors, ties, bolts and related embedded items

oo oTo

Standard Specification

The foliowing standards are referred to:

ASTM (33 €oncrete Aggregates

ASTM €90 Hollow Load-Bearing Conicrete Masonry Units
ASTM Cl144 Agaregate for Masonry Mortar

ASTMW C150 Portland Cement

SAD #15-2 Standardization of Concrete Hollow Biocks

Protection of Materials

All materials for the work of this section shall be delivered, stored and handled s0 as to preclude
damage of any nature.
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Materials

Cement
Portland cement shall conform to ASTM Specification C150, Type 1.

Sand for Mortar

Sand shali be clean, durable particles, free from injuricus amounts of organic matter. The sand shal
conform to ASTM specification C144 or C33 as required.

Water

Water shali be free from injurious amounts of oils, acids, alkalis, organic matter, and shall be clean
and fresh.

Concrete Hollow Blocks (CHB)
Concrete biock shall conform to ASTM €90, Grade N, and/or to the Phil. Bureau of Standards SAD
No. 15-2,

Mortar Mixes

Masonry mortar for setting biocks shall be in the proportion of one part cement to 3 parts sand or as
otherwise approved by the Project Engineer. Mortars shall be mixed with water in an amount
compatible with workability.

Mixing shall be done immediately before usage.

Execution

All masonry shall be laid plumb and true to lines and built to the thickness and bond reguired with
courses level and joints and bond uniform. Masonry shall be carried up in a uniform manner.

Cancrete blocks shall be laid in running bond, unless otherwise indicated with joints not exceeding
10mm and uniform throughout and finished slightly concave and smooth. All blocks shall be laid in a
full bed of mortar applied to shell and webs.

Alt necessary block cuiting shail be neatly done by saws.

Control joints shall be installed at the logations noted and detailed on the drawings.

Lintels, Ties and Miscellanecus items

The contractor shall build in ali miscellaneous items specified in other sections to be set in masonry
including frames, lintels, reinforcing steel, electrical boxes and fixtures, sleeves, grilles, anchors and
other miscellaneous items. All anchorage, attachments, and bonding devices shall be set so as to
prevent slippage and shall be completely coverad with mortar.

Grouting

Grout and cement mortar for setting structural columns, railings, frames in walls and where
otherwise required shail be done with mortar of 1 part cement to 1 part sand. Before placing grout,

thoroughly clean all surfaces. Grout shall be tamped into place with a blunt tool to fill the entire
void.
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Vil. CARPENTRY WORKS

Scope of Work

Furnish materials and equipment and perform labor required to complete wooden framings and
related rough carpentry works as indicated in the plans and/or specified herein.

Include in the works nailing strips, scaffoldings, plates, straps, joists, hangers, rods, dowels, rough
hardware, fasteners, and cther miscellaneous iron and steel items pertinent to rough carpentry
work.

Materials
Lumber shall be of approved quality of the respective kinds required for the various parts of the
work, well-seasoned, thoroughly dry, straight and free from large, loose or unsound knob, sap
shakes or other imperfections impaliring its strength, durability or appearance,

e Framing {umber shall be of rough dimensions shown on drawings.

e Al exposed woodwork shall be smoothly dressed and welt sand papered.

s  Moisture content shall not exceed 18% unless otherwise specified,

o All lumber, excluding scaffoldings, are to be pressure treated, conforming to €7% stress
grade lumber in accordance to the requirements of the Phil. National Building Code,
latast edition.

s Fastening shall be common nails, glue as specified flat head wood screws, round head
wood screws, bolts or log screws where specifically called for.

» Conceal fastenings as far as possible, where not possible, locate them in inconspicuous
place, where nailing is permitted through woodwork face conceal nail heads,

Substitution of Lumber

Any lumber equally good for the purpose intended may be substituted for kinds specified provided
however, that the substitution be authorized in writing by the Project Engineer.

Rough Hardware and Metal Fasteners

Plates, straps, nails, spikes, bolts, joists, hangers, rods, dowels, fasteners and miscellaneous iron and
steel items shall be of sizes and types to rigidly secure member in place.

Vill. STEEL WORKS
Scope of Work

Furnish all materials and equipment and perform laber and services required to complete fabrication
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and erection of all structural stee! and other miscellaneous steel in accordarnice with the pians.

Materials

s  Structural steel shall conform to American Society of Testing Materials {ASTM) A-36, with Fy

of 248 MPa.

» Flectrodes for welding shall conform to the latest requirements of the American Welding

Society (AWS).
= Use only approved brand of red lead paint and linseed ¢il for all shop painting for structural
steel.
Execution

Tighten all bolts to a bolt tension not less than the proof load given in the applicable ASTM

Specifications for the type of bolt used,

Never let compression members deviate from straightness by more than 1/100 of the axial

length between points which are to be laterally supported.

Let completed members free from twists, bends, and open joints, Sharp kinks or bends shail

be the cause of rejection of materiais.

Give all steelwork, except those to be encased in concrete, one coat of shop paint.

" Make all work well formed to shape and size shown and assemble as detailed in the plans,

Weld or bolt connections as indicafed in the plans. Make all details of assembly strong with

sufficient stiffness. Form joints exposed to weather in a manner that exciudes water,

Provide all work with proper clegrances. Fabricate and install in 2 manner to provide for

expansion and contraction but will ensure rigidity and provide close fitting of sections.

Provide a protective coating which is resistant to alkaline, mortar and plaster to be applied

to all sections after fabrication.

Materials

POLES AND NETS

s 3mx620mm dia. at the bottom and 238mm dia. at the top x 14mm thk. Pole shaft

e Baseplate: 1220%40mm

s Hotdip Galvanized Only

s Anchor Bolts- 35mm X 40" HIGH TENSIL
s 18 mm thk. Stiffener plate

RELOCATION QF PRO SHQP TO ADMIN OFFICE

e 2.1, HSS 152.40%x152.40x3.2mm Column
e 2.2, Tubular 50x200x2.5mm Beam
2.3. 10mm thk. Steel Base Plate (0.31m x 0.31m)
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e 2.4, %"@ A325x150mm Long anchor Bolts
PROVEMENT OF DRIVING RANGE 18&2

3.1, 2"@ Stainless Steel Pipe x 6m

3.2. %" x 1" Stainless Steel Flat Bar X 6m

3.3. 4"@ Bolts and nuts

3.4. Stainless Expanded wire mesh (4'x8")

3.5. 0.15m@ 4"thk. Stainless steel round plate
3.6. 0.15m@ %L"thk. Stainless steel round plate

CANOPY AND DRIVING FOUNDATION {DRIVING RANGE 18.2)

4.1. 16mm thk. Steel base plate {0.30m x 0.44m}

4.2. 16mm @ x 300mm Long A325% Hex headed anchor bolts
4.3, 16mm @ A36 bolts w/ standard nuts

4.4, 10mm thk. Stiffener plate

4.5, 14mm thk. End plate (1.10m x 0.20m)

4.6. 12mm thk. Widener flange widener web

4.7. W14 x 68 Stee! column and W8 x 16 Beam

FLOOD DETENTION SYSTEM

e 5.1.Structural Steel I-Beam {A36) - 300mmx300mm
e 57 Steel Sheet Pile KSP !l (delivered at site)

IX. DOORS AND WINDOWS
Scope of Work
This item includes furnishing all the materials, hardware, tools, labor and services necessary for
the complete fabrication and installation of doors and windows in accordance with the Plans and the
specifications. Provide shop drawings of fabricated items showing sizes of all ~ members, details of
connections, fabrication, and installation and submit corner section samples for doors and jambs all
for the approval of the Architect/Contractor.
Doors
Erect all frames square and true to line and level with secure fastening to structures and
anchors. Install formed steel stiffeners and reinforcement within frames at all points where top

screw fastenings are used in connections with embedded strap anchorage.

All lumbers for wooden doors including door bars, cabinet and closet doors and all woodwark of
similar nature shail he kiln-dried with not more than 14% moisture content.

Have all pre-fabricated doors installed by authorized representative of the manufacturer, but
not before all plastering are completed.

Cut, trim, and fit each door to its frame and hardware accurately,

Give altowarnce for painter’'s finish and possible swelling or shrinkage.
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Clean all surfaces and test all framing and hardware. Make all repairs and adjustment to the
work, leaving it in a satisfactory condition.

All doors shall operate freely and watertight and all hardware shall be properly installed and
functioning.

All doors must be guaranteed against warping, twisting, and cracking. The contractor is obligated
to replace entirely any or all defective doors.

Windows

Factory fabricate all frames for pre-fabricated windows in accordance with the design and
dimensions indicated in the plans.

Set and anchor frames as shown in detaiis and/er in approved shop drawings.
Set frames plumb and square and brace where necessary to prevent distortion.
Adjust all frames and attach hardware befare glazing.
Secure all windows to be watertight and all hardware operating free and easy.
Hardware
Furnish all the hardware necessary for the installation and completion of doors and windows.

Submit samples of locksets, hinges, door pulls, door stops, door ciosers, and other finish
hardware and accessories for Architect’s/Contractor’s approval.

Install hardware to fill details shown in the ptans and as per manufacturer's specifications.
Supply all necessary templates and instructions required.

Materials
RELOCATION OF PRO SHOP TO ADMIN OFFICE
e D1:{0.80m x 2.10m) Single Swing out Door (1.00m x 0.25m} %"thk. Half Fixed Glass with
% thk. Fixed Glass Window Head and {0.30mx 2.15m) Capiz side lightson side w/
complete accessories (see details on plans), 2"x5" Hardwood Jamb with complete
accessories
e D-2:(0.60m ¥ 2,20m)} PVC door with complete accessories
¢ W-1:{3.40m x 1.60m) 6mm thk. Frosted glass casement window with {3.40m x 0.30m})

6mm thk. Frosted fixed glass on aluminum powder-coated black aluminum finish frame
with handle complete w/ hardware and accessories {see detalls on plans)
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IMPROVEMENT OF DRIVING RANGE 1 & 2

D1: {0.80m x 2.10m) Single Swing out Daor (1.00m x 0.25m} XK"thk. Half Fixed Glass
with %"thk. Fixed Glass Window Head and {0.30mx 2.15m} Capiz side lightson side w/
complete accessories (see details on plans), 2"x5" Hardwood Jamb with complete
accessories.

W2: 1.52m H x 1.60m W Sliding Window, émm Thk, Frosted Glass with Aluminum
Powder Coated Frame in Black Finish with Aluminum Sliding Window Latch and
Complete with Hardware and Accessories {refer to plans)

D1: 2.10m H x 1.0m W Single Swing Solid wood Doar with 6mm Thk. Frosted Glass with
in 2"'x4" Door Jamb in Wood Stain Varnish Finish [OQak); Heavy Duty Grade 2 Stainless
Steel Lever Type Lockset with 3.5"%3.5"x2.5mim Ball Bearing; 3 Stainless Steel Butt
Hinge; and Complete with Hardware and Accassories (refer to plans)

D3: 2.10m H x 1.50m W Double Swing with GA #16 Steel Door with 2" x 2" G.I. Tubular
Frame in Painted Finish {Black) with 2" x 2" G.I. Tubular Steel Door Jamb in Painted
Finish {Black}; Heavy Duty High Frequency Barrel Bolt TYpe with Padlock; 3 Stainless
Steel Butt Hinge; Complete with Hardware and Accessories {refer to plans}

X.  ROOFING

Scope of Work

Furnish materials and equipment and perform labor required to complete fitting and installation of
rocfing, flashing components, strap and rivet units as well as the application of supplementary
materials t¢ make the roof watertight and leak-proof.

Execution

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

Installation of rocfing including valleys, hips, ridge, and flashings shafl be as per manufacturer’s
installation procedure,

Side {ap fasteners shall be done by rivets and washers paced from 127 to 18” on centers.

Provide gutter, flashings, and counter flashings, gauge 0.600mm pre-painted galvanized sheets or
any approved equivalent at all critical points where water may seep through.

Materials

RELOCATION OF PRO SHCP TO ADMIN CFFICE
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IMPROVEMENT OF DRIVING RANGE 1 & 2

+  1340mm x 420mm x 3.8mm thk. Stone coaied S5teel Sheet {Roman Tile, Red),
50mmx150mmx1.0mm Steel Tubular, 25x50mnn Wood Batten.

s 1200mm x 300mm x 6.0mm Thk. Polycarbonate Solid Sheet (Bronze) complete with
hardware and accessories

s  5.0mm Thk. Pre-painted Corrugated Metzl Roof (Brown) complete with hardware and
accessories

o 1340mm x 420mm x 3.8mm Thk. Stone Coated Steel Sheet {Roman Tile, Red) complete
with hardware and accessories

s 1200mm x 300mm x 6.0mm Thk. Polycarbonate Solid Sheet (Bronze) complete with
hardware and accessories

Roof Framing
¢ GA 24 Steel Drip Edge
GA 24 Pre-painted G.1. Spanish Gutter {(Brown)
12" x 1" Plain Gl Strap
50mm x 150mm x 1.0mm Thk. Steel Tubular Purlins x &6m
8mm Thk. x 250mm Fascia Board
25mm x 50mm Counter Batten x 6m
0.4 Thk x 150 x 60 x 200mm End Flashing
Blind Rivets
12mm x 38mm x 0.8mm Thk. Carrying Channel x 3m
19mm % 50mm x 0.5mm Thk. Metal Furring x 3m
100mm x 170mm x 24mm Thk. Wood Grain Fluted WPC Wall Panel complete with
hardware and accessories
50mm x 150mm x 1.0mm Thk. Steel Tubular Purlins x 6m
B-1: Tubular 50mm x 200mm x 2.5mm x 6m
C-1: HSS 1582.4mm x 152.4mm x 3.2mm x 4m
1/2"@ A325 x 150mm Long Anchor Bolts
0.31m x 0.31m x 10mm Thi, Steel Base Plate

& & » & &+ 5 & 8

XI. FINISHING

Tile Works
Scope of Work

Furnish matetials and equipment and perform labor required to complete all types of tile works as
indicated and scheduled an the plans.

Samples of each type of tiles including ali required beads, moulding, and trim units shall be
submitted for the approval of the Architect/Contractor.

Execution

All surfaces to receive tile work shall be cleaned of loose materials and given proper surface
preparation prior to tile work. Tiles shall not be installed on surfaces that are unsuitable and will
prevent proper installation of tiles.
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Keep tile joints parallel and straight over the entire area by using straight edges.
Lay tiles from center lines outward and make adjustments at walls.
Materials

RELOCATION OFf PRO SHOP TO ADMIN QFFICE

s 400mm x 400mm Spanish Mission Red Terracotta floor tiles

s 300mm x 300mm Easton Brown Ceramic floor tiles

s 12" x 24" Easton Brown Ceramic tiles

s 9.45"%2.36"%0.35" Terracotta clay tiles (Brown) (wall cladding)
Ceiling
Scope of Work

Furnish all required materials, tools, equipment and labor necessary for the completion and
installation of all ceiling works in accerdance with the details and plans.
Provide and install the necessary materials required in areas indicated in the plans.

Materials

1. RELOCATION OF PRO SHOP TO ADMIN OFFICE

1.1. Admin Office
» 4.5mm thk. Ficem Baard Ceiling,
e 1"x2" G.I. Furring Channels x 3m
o 1"x1 %" Carrying Metal Channels x 3m
e 10mm@ Hanger Rod
»  Adjustment Spring
» Suspension clip
o Metal Screw

1.2.Gazebo
e 1000mm x 170mm x 24mm thk. Wood Grain Fluted Wpc Wall Pane!
12mm x 38mm x 0.8mm thk. Carrying Channel x 3m
19mm x 50mm x 0.5mm thk. Metal Ferring x 3m
Hanger Rod
Adjustment Spring
Suspension clip
Metal Screw

. " & & &

2. IMPROVEMENT OF DRIVING RANGE 1 & 2

2.1.Driving Range 1 & 2
e 1200 X 2400 X 3mm Strand Gauge #16 Expanded Aluminum Wire Mesh
* 2970mm x 180mm x 8mm Thk. PVC Spandrel (T&G) Wood Texture Design

s 4.5mm Thk. Gypsum Board (Moisture Resistant) Brown Painted Finish
complete with hardwares and accessories
s 12mm x 38mm x 0.8mmThk. Carrying Channel x 3m
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19mm x 50mm x Q.5mm THk. Metal Furring x 3m
Rivets

1" Metal Screw

Wall Angle x 3m

Cement Plaster Finish

Scope of Work
Furnish all materials and equipment and perform labor needed to complete all cement plaster
finishes,

Materials

Fine aggregates shall he clean, washed sharp and free from dirt, clay, organic matter or other
deleterious substances,

Meortar mixture shall be freshly prepared and uniformty mixed in propertion by volume of one part
Portland cement to three (3) parts sand.

Execution

Provide all wall indicated with three coats of cement plaster (scratch coat, brown cost, and finish
coat). Mix each coat in the proportion of one part Portland cement to three parts sand by volume,

Apply the scratch coat with sufficient material and pressure to ensure a good bond and the scratch
to a rough surface. Provide a thickness of 3/8” for scratch coat. Dampen with water before applying
brown coat.

Apply brown coat, one day after applying scratch coat, with a thickness of 3/8” and level to a flat
even surface. When stiff enough, trowel with a wooden float and cross hatch or bottom lightly and
evenly to secure a good mechanical bond for the finish coat. Wet the surface and keep from drying
out for at least three (3) days.

Apply finish coat seven (7) days after the application of brown coat. Provide thickness of 1/8”, keep
the finish coat damp but not saturated for a period of seven (7) days.

Painting

Scope of Work

This item consists of furnishing all paint materials, varnish, and other related products, tools,
equipment, and labor required in undertaking the proper application of painting, varnishing, and
related works indicated on the plans. See drawings for location, quantity, and extent of surfaces to
receive paint and varnish.

Materials

Tinting cotors shali be first grade quality, pigment ground in alkyd resin that disperses and mixes
easily with paint to reduce the color desired. Use the same brand of paint and tinting color to effect
good paint body,
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Concrete neutralizer shall be first grade quality concentrate diluted with clean water and applied as
surface conditioner of new interior and exterior walls thus improving paint adhesion and durability.

Silicon water repellent shall be transparent water shield especially formulated to repel rain and
moisture on extericr masonry surfaces.

Patching compound shall be fine powder type material like calcimine that can be mixed into putty
consistency, with oil base primers and paints to fill minor surface dents and imperfections.

Varnish shall be a homogeneous solution of resin, drying ofl, drier and solvent. It shall be extremely
durable clear coating, high resistant to wear and tear without cracking, peeling, whitening, spotting.

Sanding sealer shall be quick drying lacquer, formulated to provide quick dry, good holdout of
succeeding coats, and containing sanding agents to allow dry sanding of sealer.

Glazing putty shall be alkyd-type product for filling miner surface unevenness.

Painting Schedule:
Far New Concrete/ Masonry Surfaces:
One coat of Acrylic Flat base paint
Two coats of Acrylic Semi-Gloss base paint

Execution

All paints shall be evenly applied. Coats shall be of proper consistency and well brushed out sc as to
show a minimum of brush marks.

All coats shall be thoroughly dry before the succeeding coat is applied.

Where surfaces are not fully covered or cannot be satisfactority finished in the number of coats
specified such preparatory coats and subsequent coats as may be required shall be applied to attain
the desire evenness of surface without extra cost to the owner,

Where surface is not in proper condition to receive the coat the Engineer shall be notified
immediately. Work on the questioned portion(s} shall not start untii clearance be praceed is ordered
by the Engineer.

Hardware, lighting fixture and other simitar items shall be removed or protected and re-installed
after completion of the work.

A, PLUMBING WORKS
Scope of Work

Furnish all materials, tools, equipment, and fixtures as required in the plans for the satisfactory
performance of the entire plumbing system and perform labor in accordance with the latest edition
of the National Plumbing Code, Mechanical Code of the Philippines, and this specification.

All sanitary/plumbing works shali be done under the supervision of a Mechanical/Sanitary Engineer
and in strict accordance with these specifications and of the methods as prescribed by the latest
edition of the Philippine Plumbing Cade, Sanitation Code of the Phifippine and the Mechanical Code
of the Philippines.
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Materials
Soil and waste pipe shall be “Branded” conforming to ASTM-D1784 and made from class 12454 with
dimensions of pipe and fitting conforming to 1SC 161/1 and iSO 3606 and furnished in standard

cutting length of 3 meters with sockets desighed for rubber O-ring seal.

Polypropylene Random Copclymer piping shall be PN-20, type ASTM F-2389 and in accordance to
NSF/ANSI Standard 61 Drinking Water System Components

Gate valves and hose bibs shall ke bronze as per ASTM B-62 “Great Volume”.

Faucets shall be chrome plated with stem length suitabie for its intended location. Faucets and other
accessories shall be approved brand.

Trap each fixture trap, except those cast integral or in combination with fixture in which the top seal
is readily accessible for is the trap is removable shall have an accessible brass trap screw of ample
size.

Clean-out shall be of the same size and materials as soil and waste pipe.

Pipe sleeves shall be galvanized iron pipe schedule 40.

Pipe support shall be fabricated from flat bar, round bar or angular bar of approximate sizes.

Water closets, Lavatories, Urinals and other fixtures and accessories shall be designer approved
brand and approved model, for all units.

Installation
install all plumbing fixtures free and open in a manner to afford access in cleaning.

Water piping shall intended to al! fixtures, outlets and equipment from the gate valve installed in the
branch near the riser.

All piping above ground shall run parallel with the line of the buildings unless otherwise shown in the
drawings.

All soil and drainage pipe shall be pitched at 2% but in no case flatter than 1%.

All joints shall be air and water tight.

Roughing-in for pipes and fixtures shall be carried along the line of building constructor correctly
located opening of proper sizes shall be provided where required in the wall and floor for the
passage of the pipes. All items to be embedded in concrete shall be thoreughly clean.

Every plumbing fixture or eguipment requiring connection to the drainage system shali be equipped

with a trap, which shall be placed as near to the fixture as possible. No fixture shall be double
trapped.
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SANITARY WASTE AND VENT PIPING
PART 1 -~ GENERAL
RELATED DOCUMENTS

Drawing and general provisions of the Contract, including General and Supplementary Conditions
and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:
= Pipe, tube, and fittings.
» Specialty pipe fittings.
» Encasement Tor underground metal piping.

PERFORMANCE REQUIREMENTS

Components and instaltation shall be capable of withstanding the following minimum working
pressure unless otherwise indicated.

+ Soil, Waste, and Vent Piping: 10-foot head of water (30 kPa).

Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand the
effects of earthquake motions determined according to ASCE/SEI 7.

ACTION SUBMITTALS
* Product Data: For each type of product indicated.

e Shap Drawings: For sovent drainage system. Include plans, elevations, sections, and
details,

INFORMATIONAL SUBMITTALS

Seismic Qualification Certificates: For waste and vent piping, accessories, and companents
manufaciurer.

» Basis for Certification: Indicate whether withstand certifications based on actual test
of assembled components or an calculation.

* Detailed description of piping anchorage devices on which the certification is based
and their instaliation reguirements.
Field guality-control reporis.

QUALITY ASSURANCE

e Piping materials shall bear label, stamp, or other markings of specified testing
agency.
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e Comply with NSF/ANS| 14, “Plastic Piping Systerms Components and Related
Materials,” for plastic piping components. Include marking with “NSF-dwv” for
plastic drain, waste, and vent piping and "NSF-sewer” for plastic sewer piping.
PROIECT CONDITICNS
Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by
Owner of others unless permitted under the following conditions and then enly after arranging to
provide temporary service according to requirements indicated.
e Notify Owner] no fewer than two days in advance of preposed interruption of
sanitary waste service,
s Do not proceed with interruption of sanitary waste service without Owner’s written
permission.
PART 2 - PRORUCTS
PIPING MATERIALS

Comply with requirements in “Piping Scheduie” Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FHTTINGS
* Pipe and Fittings: ASTM A 74, Service and Extra Heavy class (es).
s Gaskets: ASTM C 564, rubber.
e (Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.
HUBLESS, CAST-IRON SOIL PIPE FITTINGS
» Pipe and Fittings: ASTM A 888 or CISPI 301.
e (ISPl Hubless-Piping Couplings:
Manufacturers: Subject to compliance with reguirements.
Standard: ASTM C 1277 and ASTM C 1540.

Description: Stainless-steel corrugated shield with stain-less bands and tightening
devices; and ASTM C 546, rubber sleeve with integral, center pipe stop.

¢ Heavy-Duty, Hubiess-Piping Couplings:
Manufacturers: Subject to compliance with requirements,
Standard: ASTM C 1277 and ASTM C 1540,

Description: Stainless-steel shield with stainless-steel bands and tightening devices;
and ASTM € 564, rubber sleeve with integral, center pipe stop.
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e (ast-lron, Hubless-Piping Couplings:

Manufacturers: Subject to compliance with requirements.
Standard: ASTM C 1277,

Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts
and nuts; and ASTM € 564, rubber sleeve with integral, center pipe stop. PVC PIPE
AND FITTINGS. :

Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.

»

Cellular-Core PVC Pipe: ASTM F 891, Schedule 40\

PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent
patterns and to fit Schedule 40 pipe.

Adhesive Primer: ASTM F 656,

Adhesive primer shall have a VOC content of 550 g/L or less when they calculated
according to 40 CFR 59, Subpart D (EPA Method 24),

Adhesive primer shall comply with the testing and product requirements of the
California Department of Health Services’ “Standard Practice for the Testing of

Volatile Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers.”

s Solvent Cement: ASTM D 2564.

PVC solvent cement shall have a YOU content of 510 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
Solvent cement shall comply with the testing and product requirements of the
California Department of Health Services “Standard Practice for the Testing of
Volatile Organic Emissions from Various Sources Using Small-Scale Environmentat
Chambers.

SPECIALTY PIPE FITTINGS

Transition Couplings:

General Requirements: Fitting or device for joining piping with small different in QD’s ar of different
materials. Include end connections same size as and compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
Unshietded, Nonpressure Transition Couplings:

» Manufacturers: Subject to compliance with requirements.
* Standard: ASTM C1173.
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e Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear
ring and corrosion-resistant-metal tension band and tightening mechanism on
each end.

s Sleeve Materials:

For Cast-lron Soil Pipes: ASTM C 546, rubber.

For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926,
PVC.

For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible
with pipe materials being joined.

Shielded, No pressure Transition Couplings:

o Manufacturers: Subject to campliance with requirements.
Standard: ASTM C 146G0.

s Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant
outer shield and corrosion-resistant-metal tension band and tightening
mechanism on each end.

ENCASEMENT FOR UNDERGROUND METAL PIPING
Standard: ASTM A 647 or AWWA C105/A 21 .5.

Material: Linear low-density polyethylene fil of 0.008-inch {0.20-mm) or high-density, cross
laminated polyethylene film of 0.004-inch {0.10-mm)] minimum thickness.

Form: Sheet or tube].
Color: Black or natural.
PART 3 - EXECUTION
EARTH MOVING

Comply with requirements for excavating, trenching, and backfilling specified in Section 312000
“Earth Moving.”

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and caloulate friction foss,
expansion, pump sizing, and other design considerations. tnstall piping as indicated unless deviations
to layout are approved on coordination drawings. '

Install piping in concealed locations unless atherwise indicated and except in equipment rooms and
service areas.

install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to buitding walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removel.
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Instalt piping to permit valve servicing.

Instalf piping at indicated slopes,

fnstall plping free of sags and bends.

Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.

Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified
in Section 220548 “Vibration and Seismic Controls for Plumbing Piping and Equipment.”

Make changes in direction for soil and waste drainage and vent piping using appropriate hranches,
bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used on vertical
stacks if change in direction of flow is frem horizontal to vertical. Use leng-turn, double Y-branch and
1/8-bend fittings if two fixtures are installed back to back or side by side with common drain pipe.
Straight tees, elbows, and crosses may be used on vent lines. Do not change direction of flow more
than 90 degrees. Use proper size of standard increasers and reducers if pipes of different sizes are
connected. Reducing size of drainage piping in direction of flow is prohibited.

Lay buried building drainage piping beginning at low point of each system. Install true to grades and
alignment indicated, with unbroken continuity of invert. Piace hub ends of piping upstream. Instati
required gaskets according to manufacturer’s written instructions for use of lubricants, cements, and
other installation requirements. Maintain swab in piping and pull past each joint as completed.

Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise
indicated:

» Building Sanitary Drain: 2 percent downward in direction of flow for piping NP5 3
(DN 80} and smaller; 1 percent stope downward in direction of flow for piping NP3 4
{DN 100} and larger.

Horizontal Sanitary Drainage Piping: 2 percent slope downward in direction of flow.
Vent Piping: 1 percent siope> down ioward vertical fixture vent or toward vent
stack.

install cast-iron soit piping according to CISPY's “Cast fron Soil Pipe and Fittings Handbook,” Chapter
IV, “Installation of Cast Iron Soil Pipe and Fittings.”

e [nstall encasement on underground piping according to ASTM A 674 or AWWA
C105/A 21.5.

Install aboveground PVC piping according to ASTM D 2665,
Install underground PVC piping according to ASTM D 2321.
Instali engineered soil and waste drainage and vent piping systems as follows:

e Combination Waste and Vent: Comgply with standards of authorities having
jurisdiction
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Plumbing Specialties:

e install backwater valves in sanitary waster gravity-flow piping. Comply with
requirements for backwater valves specified in Section 2213192 “Sanitary Waste
Piping Speciaities.”

s Install cleanouts at grade and extend to where building sanitary drains connect to
building sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout
fitting with closure piug inside the building in sanitary drainage force-main piping.
Comply with requirements for cleanouts specified in Section 221319 “Sanitary
Waste Piping Specialties.”

» {nstall drains in sanitary drainage gravity-flow piping. Comply with requirements for
drains specified in Section 221319 “Sanitary Waste Piping Specialties.”

Do not enclose, cover, or put piping into operation until it is inspected and approved by autherities
having jurisdiction,

Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for
sleeves specified in Section 220517 “Sleeves and Sleeve Seals for Plumbing Piping.”

install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for
steeves specified in Section 220517 “Sleeves and Sleeve Seals for Plumbing Piping.”

Instalf escutcheons for piping penetrations pf walls, ceilings and floers. Comply with requirements
for sleeves specified in Section 220517 “Sleeves and Sleeve Seals for Plumbing Piping.”

JOINT CONSTRUCTION

loin hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI’s “Cast Iron Soil Pipe
and Fittings Handbook” for compression joints.

Join hub-and-spigot, cast-irgn soil piping with calked joints according to CISPI’s “Cast Iron Soil Pipe
and Fittings Handbook” for lead-and-cakum calked joints.

Join hubless, cast-iron soil piping according to CiSPI's 310 and CISPI's “Cast Iron Soil Pipe and
Fittings Handbook” for hubless-piping coupling joints.

Plastic, No pressure-Piping, Solvent-Cement Joints: Clean and dry joining surface. loin Pipe and
fittings according to the following:

¢ Comply with ASTM 402 for safe-handling practice of cleaners, primers, and solvent
cements.
® PVC Piping: Join accarding to ASTM D 2855 and ASTM D 2665 Appendixes.
SPECIALTY PIPE FITTING INSTALLATION
Transition Couplings:
Install transition couplings at joints of piping with smalt differences in OD’s.
In Drainage Piping: Shielded, no pressure transition couplings.

L J
L
e in Aboveground Force Main Piping: Fitting-type transition couplings.
= In Underground Force Main Piping:
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NPS 1-1/2 {DN 40} and Smaller: Fitting-type transition couplings.
NPS 2 {ON 50) and Larger: Pressure transition couplings.

VALVE INSTALLATION

General valve installation requirements are specified in Section 220523 “General-Duty Valves for
Plumbing Piping.”

Shutoff Valves:
+ Instail shutoff valve on each sewage pump discharge.
e install gate or full-port ball valve for piping NPS 2 {DN 50} and smalier.
e [nstail gate valve for piping NPS 2-1/2 (DN 65) and larger.

Check Valves: Instal! swing check valve, betwean pump and shutoff valve, on each sewage pump
discharge.

Backwater Valves: Install backwater valves in piping subject to backflow.

» Horizontal Piping: Horizontal backwater valves. Use normally closed type unless
otherwise indicated.
Flocr Drains: Orain outlet backwater valves unless drain ha integral backwater valve.
Install backwater valves in accessible locations.

« Comply with requirements for backwater vaive specified in Section 221319 “Sanitary
Waste Piping Specialties.”

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices specified in Section 220548 “Vibration and
Seismic Controls for Plumbing Piping and equipment.”

Comply with requirements for pipe hanger and support devices and installation specified in Section
220529 “Hangers and Supports for Plumbing Piping and Equipment.”

Install carbon-steel pipe hangers for horizontal piping in nancerrasive environments.
s Instal stain-steel pipe hangers for horizontal piping in corrosive environments.
e Install carbon-stee!l pipe support clamps for vertical piping in noncorrosive
environments.
Install stainless-steel pipe support clamps for vertical piping in corrasive environments.
Vertical Piping: MSS Type 8 ar Type 42, clamps.
+ |nstall individual, straight, horizontal piping runs,
o 100 Feet {30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
o Longerthan 100 feet (30 m): M5S Type 43, adjustable roller hangers.
o Longer than 100 Feet (30 m) if indicated: MSS Type n49, spring cushion rolis.
s Multiple, Straight, Horizontal Piping Runs 100 feet {30 m) or Longer: M55 Type 44, pipe
rolls. Support pipe rolls on frapeze.
« Base Vertical Piping: MSS Type 52, spring hangers.

Support horizontal piping and tubing within 12 inches (300 mm) of each fitting, valve, and
coupling.

Support vertical piping and tubing at base and at 2ach floor.
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Rod diameter may reduce on size for double-rod hangers, with 3/8-inch {10-mm} minimum rods,

Instalt hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:
* NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches {1500 mm) with 3/8-inch (10~
mm) rod.
* [NPS 3 {DN 80): 60 inches {1500 mm) with 1/2-inch (13-mm) rod.
e NPS 4 and NPS 5 {DN 100 and DN 125): 60 inches (1500 mm) with 5/8 inch (16-mm)

rod,

e« NPS 6 and NPS 8 (DN 150 and DN 200}): 60 inches (1500 mm) with 3/4 inch (19-mm)
rod.

« NPS 10 and NPS 12 (DN 250 and DN 300): 60 inches {1500 mm) with 7/8 inch (22-
mm} rod.

e Spacing for 10-foot {3-m) lengths may be increase to 10 feet (3 m). Spacing for
fittings is limited to 60 inches (1500 mm).

Install supports for vertical cast-iron soil piping every 15 feet {4.5 m).

Install hangers for [ABS] [and] [PVC] piping with the following maximum herizontal spacing and
minimum rod diameters.
e NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 48 inches {1200 mm) with 3/8-inch (10-
mm) rod.
NPS 3 (DN 80}: 48 inches (1200 mm) with 1/2-inch (13-mm) rod.
NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches {1200 mim) with 5/8-inch {16-mm)

rod.

® NPS 6 and NPS 8 (DN 150 and DN 200): 48 inches {1200 mm) with 3/4 inch (19-mm}
rod.

e NPS 10 and NPS 12 (DN 250 and BN 300): 40 inches {1200 mm) with 7/8 inch (22-
mmj rod.

Install supports for vertical PVC piping every 48 inches {1200 mmj.

support piping and tubing not listed in above according to MSS SP-69 and manufacturer’s written
instructions.

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.

Connect soil and waste piping to exterior sanitary sewage piping. Use transition fitting to join
dissimilar piping materials.

Connect drainage and vent piping to the foliowing:
e Plumbing Fixtures: Connect drainage piping sizes indicated, but not smaller than
required by plumbing code.
s Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes
indicated, but not smaller than required by authorities having jurisdiction.
e Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than reguired by code.

PEPD.QF.C4 Page 38 of 50



e Install test tees {wall cleanouts) in conductors near floor and floor cleanouts with
cover flush with floor.
Instalt horizonta! backwater valves in pit with pit cover flush with floor.
Comply with requirements for backwater velves, cleanouts and drains specified In
Section 221319 “Sanitary Piping Specialties.”

¢ Eguipment: Connect drainage piping as indicated. Provide shutoff valve if indicated
and union for each conpection. Use flanges instead of unions for connections NPS 2-
1/2 {DN 65) and larger.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment,

Make connections according to the following unless otherwise indicated:
» Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at
final connection to piece of equipment.
» nstall flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and
final connection te each piece of eguipment.

IDENTIFICATION

identify exposed sanitary waste and vent piping. Comply with requirements for identification
specified in Section 220553 “Identification for Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL.

During installation, notify authorities having jurisdiction at least 24 hours before inspection must be
made. Perform tests specified below in presence of authorities having jurisdiction.
» Roughing-in Inspection: Arrange for inspection of piping hefore concealing or
closing-in after roughing-in and before seiting fixtures.
¢ Final inspection: Arrange for final inspection by authorities having jurisdiction to
ohserve tests specified below and to ensure compliance with requirements,
Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make
reguired corrections and arrange for inspection.

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or,
in absence of published procedures, as follows:

e Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

» Leave uncovered and unconcealed new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

» Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside
leaders on completion of roughing-in. Close cpenings in piping system and fill with
water to point of overflow, but not less than 10-foot head of water (30 kPa). From
15 minutes before inspection starts to completion of inspection, water level must
not drop. Inspect joints for leaks.

¢ Finished Plumbing Test Procedure: after plumbing fixtures have been set and traps
filed with water, test connections and prove they are gastight and watertight. Piug
vent-stack openings on roof and building drains where they jeave building. Introduce
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air into piping system equal to pressure of I-inch wg (250 Pa). Use U-Tube or
manometer inserted in trap of water closet to measure this pressure. Air pressure
must remain constant without introducing additional air throughout period of
inspection. Inspect plumbing fixture connections for gas and water leaks.

e Repair leaks and defects with new materials and retest piping, or portion therecf,
until satisfactory results are obtained.

» Prepare reports for tests and required corrective action.

CLEANING AND PROTECTION
Clean interior of piping: Remove dirt and debris as work progresses.

Protect drains during remainder of construction period to avoid clogging with dirt and debris and to
prevent damage from traffic and construction work. '

Place plugs in ends of uncompleted piping at the end of the day and when work stops.

Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex
paint.

PIPING SCHEDULE
Fianges and unions may be used on aboveground pressure piping unless otherwise indicated.

Aboveground, soil and waste piping NPS 4 (DN 100) and smailer shall be any of the following:
e Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
e Hublass, cast-iron soil pipe and fittings, CISPI heavy-duty hubless-piping couplings; and
coupled joints.
Solid-wall or Celiular-core PVC pipe, PVC socket fittings, and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.

Aboveground, soil and waste piping NPS 5 (DN 125) and Larger shall be any of the following:
s Sarvice class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
e Hubless, cast-iron soil pipe and fittings, CISPI heavy-duty hubless-piping couplings; and
coupled joints.
solid-wall or Cellular-core PVC pipe, PVC socket fittings, and sclvent-cemented joints,
e Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.

Aboveground, vent piping NPS 4 (DN 100) and smalier shall be any of the following:

* Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings, CISPI hubless-piping couplings; and coupled joints.
Soligd-wall or Cellular-core PVC pipe, PVC socket fittings, and selvent-cemented joints.
Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.

. & &

Aboveground, vent piping NPS 5 (DN 125} and Larger shall be any of the following:
» Service class, cast-iron soit pipe and fittings; gaskets; and gasketed joints.
e Hubless, cast-iran soil pipe and fittings, CISP! hubless-piping couplings; and coupled joints.
s Solid-wall or Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints.
s Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.

Underground, soll, waste and vent piping NPS 4 (DN 100} and smaller shall be any of the following:
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Extra Heavy class, cast-tron soif piping; gaskets; and gasketed calking materials; and calked
joints.

Hubless, cast-iron soil pipe and fittings, heavy-duty hubless-piping couplings; and coupted
jeints.

Salid-wall or Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Shietded, non-pressure transition couplings.

Underground, soil and waste piping NPS 5 (DN 125) and Larger shall be any of the following:
e Extra Heavy class, cast-iron soil piping; calking materiais; and calked joints.
s Hubless, cast-iron soil pipe and fittings, heavy-duty hubless-piping couplings; and coupled
joints.
o Solid-wall or Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints.
*« Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.

XHl. COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT
PART 1 — GENERAL
RELATED DOCUMENTS

Drawing and genaral provisions of the Contract, including General and Supplementary Conditions
and Divisions 01 Specification Sections, apply to this Section.

SUMMARY

Section includes general requirements for single-phase and polyphaser, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up
to 600 V and installed at equipment manufacturer’s factory or shipped separately by
equipment5 manufacturer for field installation.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

Motaor controilers.

Torque, speed, and harsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence,

Ambient and environmental conditions of installation location.

PART 2- PRODUCTS
GENERAL MOTOR REQUIREMENTS
Comply with NEMA MG 1 uniess otherwise indicated

Comply with IEEE 841 for severe-duty motors.
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MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 deg C at altitude of 3300 feet (2000 m} above
sea fevel.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at
designated speeds, at installed altitude and environment, with indicated operating segquence, and
without exceeding nameplate ratings or considering service factor.

POLYPHASE MOTQRS

Description: NEMA MG 1, Design 8, medium induction motor.

Efficiency: Energy efficient, as defined in NEMA MG 1

Service Factor: 1.5,

Multispeed Motors: Variable torgue,

* For motors with 2:1 speed ratio, consequent pole, single winding,
s For motors with other than 2:1 speed ratio, separate winding for each speed.

Multispeed Motors: Separate winding for each speed

Rotor: Randem-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust lpading.
Temperature Rise: Match insufation rating.

Insulation: Class F.

Code Letter Desighation:
¢ Motors 15 HP and Larger: NEMA starting Code F or Code G.
s  Motors Smaller than 15 HP: Manufacturer’s standard starting characteristics.

Enclosure Material: Cast iron for motor frame sizes 3247 and larger: rolled steel for motor frame
sizes smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

Motors Used with Reduced-Voltage and Multispeed Controflers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box,
suited to contro! method.

Motors Used with Variables Frequency Controliers: Ratings, characteristics, and features
coordinated with and approved by contreller manufacturer.

s  Windings: Copper magnet wire with maisture-resistant insulation varnish, designed and
tested to resist transient spikes, high frequencies, and short time rise pulses produced by
pulse-width modulated inverters.

»  Energy- and Premium-Efficient Motors: Class B temperature rise, Class F insulation.
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e |nverter-Duty Motors: Class F temperature rise, Class H insulation.
¢  Tharmal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

SINGLE-PHASE MOTORS

Motors larger than 1/20 HP shall be one of the following, to suit starting torque and requirements of
specific motor application:

* Permanent-split capacitor.

s Split phase.

o (Capaciter start, inductor run.

¢ (Capacitor start, capacitor run.

Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust
ivading,

Motors 1/20 HP and smaller; Shaded-pole type.

Thermal Protection: Internal protection to automaticaily open power supply circuit to motor when
winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.
Thermal-protaction device shall automatically reset when motor temperature returns to normal
range.

XIV. WATER PUMPING SYSTEM
Description

This ttem shall consist of furnishing and installation of water pumgping system, inclusive of all pipings
and pipe fitting connections, valves, controls, capacitive flow meters, electrical wirings, tanks and all
accessories ready for service in accordance with the Pians and this Specification.

Material Requirements
Water Pump

Pumps shall be end suction centrifugal type conforming to the requirements of American Water
Works Association (AWWA) E 101, Standard for Vertical Turbine Pumps — Line Shaft and Submersibie
Type or AWWA E 103, Standard for Horizontal and Vertical Line-Shaft Pumps, whichever is
applicable. Booster pumps and jet pumps shall only be required if deemed necessary,

Pumps shall be supplied with a pump nameplate easy to read and corrosion resistance containing
complete pump information including: pump manufacturer's name, serial number, pump model
number, number of stages, speed, total dynamic head in meter and discharge capacity in gpm
{m3/hr or liters per secend), pump horsepower, year manufactured, and the like and shall conform
with the Technical Specification given by the designer.
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The type, size, capacity, location, quantity and electrical requirements of pumping units shall be as
specified in the Plans.

Pipes and Fittings

Pipes and fittings shall be made of brass, copper, cast iron, galvanized malleable, galvanized wrought
iron, galvanized steel or other approved materials conforming to the applicable requirements of
ltem 1002, Plumbing, All pipes and fittings of the same material shall be supplied by a single
manufacturer to ensure uniformity of standards and compaosition.

Valves

Alt valves shall be of a rating suitable for the design working pressure of the system and shall
conform 1o the applicable requirements of ltem 1603, Valves.

Electrical Equipment and Appurtenances

All electrical equipment and appurtenances to be used for the system shall be in conformity with the
Philippine Electrical Code (PEC), Part 1 and with the recommendations of the manufacturer.
Wherever practical, electrical equipment and components shall be designed for the ultimate
conditions and foads. Electrical equipment shall inciude panels, bussing, short circuit protective
devices, motor starters, motor contral centers (MCC) buckets, transformers, lighting panets, conduit
and conductors.

Power supply shall also be provided by the Contractor at the pull box installed inside the machine
room and shall furnish and install the main circuit breaker and starter with suitable ratings and
capacities, conduits, wirings, fittings, devices and all other equipment and electrical connections
needed to complete the elactrical installation of the system.

Construcition Requirements

General

The installation of all water pumping system equipment shall be in accordance with the
requirements of AWWA Standards, ASME Standards, Philippine Society of Mechanical Engineering
(PSME} Code and the Philippine Electrical Code (PEC), Part 1.

Storage of Equipment and Appurtenances

Equipment should be stored in a dry space when they are delivered on site. Special rust preventive
measures to protect the internal parts of pumps shall be applied if the equipment must be stored for
an extended period of time, Such provisions shall be removed completely before final installation
and the bearings should then be re-lubricated.

Installation

Pumps

Fach pump and electric motor shall be installed in accordance with the written instruction of the

manufacturer and under the direct supervision of the manufacturer's representative and the
Mechanical Engineer. Pump assemblies shall be adjusted such that driving units are properly alighed,
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piumbed, and leveled with driven units and interconnecting shafts and couplings. Misatignment shall
not be compensated by use of flexible couplings. After pump and driver have been set in position,
aligned, and shimmed to proper elevation, the space between bottom of baseplate and concrete
foundation shal!l be grouted with poured, non-shrink grout of proper category. All wedges shall be
removed after grout is set and pack void with grout. Connect suction and discharge piping without
imposing strain to pump flanges.

Foundations shall be constructed in conformity with the instructions of the manufacturer and with
the Plans and drawings. Anchor bolts and expansion bolts shall be set accurately. Anchor bolts shall
be sized and furnishad by the pump Manufacturer.

Pipes and Fittings

Installation and disinfection of pipes and fittings shail conform to the requirements of ltem 1002,
Plumbing.

Valves

Instaliation of valves shall conform to the requirements of item 1063, Valves.

Electrical Equipment and Appurtenances

All electrical equipment and appurtenances shall be installed in accordance with the PEC Part 1 and
with the instructions of the manufacturer,

Testing

Appropriate test shall be done to demonstrate that the system complies with the requirements of
the Plans and Specifications. All pumps and water storage tanks shall be tested in accordance with
the applicable AWWA standards,

Testing of pipes, fittings and valves shall conform to Item 1002, Plumbing and item 1603, Valves,
Guarantee and Service

All equipment, matetials and workmanship shall be guaranteed for a period of 1 vear from date of
completion. At any time within the period of guarantee and upon notification, the Contractor shall
repair and rectify the deficiencies, including replacement of parts or entire units,

Miscellaneous

The Contractor shall submit three (3} bound copies “AS BUILT” diagrams to ensure compliance with
the shop drawings, part lists, serial number and inventory of equipment including manufacturers

operating and maintenance manuals.

All standard tools and equipment shall be furnished for proper and reguiar maintenance of installed
equipment,
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Method of Measurement

The work under this item shall be measured either by set and lump sum actually placed and installed
water pumnping sysfem as indicated on the Plans.

Basis of Payment

The guantity as determined in Section 1201.4, Method of Measurement shall be paid for at unit
price stipulated in the Contract’s Bill of Quantities. The payment shall constitute the full
compensation for furnishing all the necessary materials, providing necessary equipment and tools in
installing the water pumping system, labor cost and all the incidental expenses necessary 1o
complete the work.

Payment shall be made under:

X, FURNITURES
Materials

s "Synthetic Rattan Chair & Table
Location: Driving Range 1&2
Specification: Synthetic Rattan Chair & Table with steel frame and legs, glass table top
Dimensians:
Table: LROOMM x WE0OMM x H700MM
Chair: 600MM x S50MM x HB00 MM

s "Table
Location: Driving Range 1&2{ Ground and Roof Deck)
Specification: 1" THK., Wood Plastic Composite (Woed Grain Finish) Table Top w/ 3/4"" THK.
Marine Plywood Backing and 2"" x 2"" Powder Coated Steel Post in Black Finish
Dimensions; 60MM Dia. X H700MM 7

s '"Plastic Coffee Table Short
Location: Gazebe
Specification: Virgin Polypropylene Plastic{PP} Material Injection Molding Process
Dimensions: L800 MM Dia. X W 600MNM X H425MM"

# “Bench
Location; Driving Range 1&2( Ground and Roof Deck)
Specification: 2" X 6"* 2™ 6™ High Density polyethylene in (Wood Grain Finish) and 50MM X
SOMM Powder Coated Tubular Steel Frame in Black Finish
Dimensions: W 650MM X L 1000MM X H 960MM"

s "Piastic Rattan Sofa

Location: Gazebo
Specification: 3- Seater Virgin Polypropylene Plastic (PP} Material Injection Molding Process
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Dimensions: L 1880MM X W 640MM X 755MM"
e "Club Stand

Location; Driving Range 1&2( Ground and Roof Deck)

Specification: Wooden Club Stand in Wood Stain {(Mahogany) Finish

Dimensions: W 300MM X D 350MM X H 150MM"™
XV, ELECTRICAL WORKS
Scope of Work
The work of the contractor consists of furnishing of all tools, labor, eguipment, and materials and
performing all operations in connection with the electrical and fire atarm system shown on the
drawing, their test and inspection, complete and In accordance with these specifications and
drawings and subject to the terms and conditions of the contract, and alt other labor and materials
not specifically mentioned under sections, to bring the electrical system to operating conditions and
be ready for use by the Owner.
Applicable Documents
The works covered by these specifications shali be governed by the requirements of the Philippine
Flectrical Code, US Federal Specifications, NEMA standards,

Materials

Rigid steel conduit shall be hot-dipped galvanized mild stee! pipe and shall 3m lengths including
coupling.

PVC electrical conduit shalt be supplied in standard effective lengths of 3.0m.

Wires and cables shall be insulated for 600 vaits. Feeder and branch circuit wires and cables shall be
type TW or THHN as manufactured.

Conduits fittings shall be US Underwriters Laboratories (UL} listed or approved local equivalent.

Qutlet boxes shall be hot-dipped galvanized or case metal as required. Thickness of pressed steep
boxes shall be less than gauge #16.

Circuit breakers for panel hoards shall be molded case circuit breaker with quick-made, guick-break,
trip-free mechanisms. They shall meet US Federal Specifications and NEMA standard.

Panel board shali be as manufactured by holt-on type NEMA or approved equal.

Wiring devices such as switches and convenience autlets shall have ratings of 15 amperes, 250V and
16 amperes, 250V, respectively.
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Installation
Grounding

The foliowing shall be grounded in accordance with the drawings and the requirements of the
Philippine Electrical Code with standards grouping practices:

Metallic conduit and raceway system including gutters, cabinets and boxes,
Non-current carrying metal parts of all electrical equipment including fixtures and motors.
Feeders

Distribution voltage shall be 240V, 1-phase, 3-wire feeder conductors and conduit shall he
instalied as shown on the drawing and no change in size shall be made without consent of the
Owner. Feeder conductors shall be continuous and without splices between terminals.

Branch Circuit

The drawing indicates the general methods of installations of all circuit wiring and the outlet
which are fo be supplied from this circuit. Branch circuit conduits shall be run from outlets to
panel boards as directed as the building conditions will allow. Circuit aliocations shall be
indicated on the drawings where it becomes necessary t¢ correct any outlet to circuit other than
shown on the drawings. This shall be done without extra charge and only upon written consent
of the Owner. No wire smaller than 2.0mm? (#14AWG) and 3.5mm? (#12 AWG) shall be used for
any lighting and power circuits, respectively.

Panel boards and cabinets

Panel boards shall be mounted with their centers at 1.40m above the floor unless otherwise
indicated by fieid conditions.

l.ocations of outlets and switches

The approximate location of each fixture receptacle, special purpose outlet and switch is
indicated on the drawings. The exact location is to be determined later at the site as the work
progresses.

Wires and boxes

No wire shall be drawn Intc the raceway unti! works, which may cause injury to the wires, is
completed and until permission is given by the Owner in writing. Only powdered lubricant not
injurious to cable insulation and raceways shall be used anly when lubrication is necessary.
Splices

Branch circuit splices shall be soldered or joined hy used insulated splicing device (wire nuts), All
soidered joints shall be made mechanically strong before soldering and shall be carefully

soldered without the use of acid, then taped with rubber tape to a thickness equal to that of the
insulation and with a covering of friction tape of two layer. . Where solid conductors are to be
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connected directly to devices without the use of lugs, such as lighting switches and plug
receptacles, the wires shall be formed into a clockwise loop fitted around the screws.

Dutlets, switches and junction boxes

The contractar shall install standard boxes at all outlets for lights, appliances and switches and
other point as reguired by the constructions.

Conduit System

Not more than four 90 degrees bond shall occur in any run. When it becomes necessary to have
more than four 90 degrees bends in any run, an intermediate pull box shall be installed to
facilitate pull-in wires. All conduits run shall as called for on the drawings. Conduits shall be
installed in such manner as not to weaken or interfere with the structure or the building. No
horizontal runs embedded conduit shall be permitted in solid wall and partitions. Conduits
below grade line shall be encased in concrete enveloped with minimum thickness of 50mm (2*)
or embedded in floor slab. Exposed conduit shall run parallel or at right angles with lines of the
buiidings and shall be securely fastened in place by means of approved fastening. Conduits
support shall be fastened to walls by means of screws or bolts with expansion sleeves. The use
of wooden or lead plug is not permitted. Conduits shall be cut by hacksaw, the ends shall be
reamed after being firmly attached to cabinets or boxes by means of locknuts.
Lighting Fixtures

The Contractor shall furnish and install alt lighting fixture as indicated on the drawings,
including mounting channels and supports.

Testing
Ground test

The entire installation shall be free from improper ground and from short circuits,
Each panel shall be tested with means connected. Lamps removed or omitted from
the sockets and all switches closed. Each individual power eguipment shall be
connected for proper and intended operation. In no case shall the resistance he fess
than that allowed by the Regulations for electrical equipment of building. Failures
shall be corrected in any manner satisfactory to the Architect and Engineer.
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Performance test
The electrical contractor shall test all system of entire electrical installation for

proper operational conditions. These conditions shall apply to the power and
lighting installation, voltage drop, grounding defects.

Preparad By:

Checked By:

F. YAM BAOﬁI

Officer-in-Charge, PMD

L

- FREY 1. MACALALAD
Officer-in-fharge, PEPD
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