TECHNICAL SPECIFICATIONS

Name of Project: REPAIR OF DRAINAGE SYSTEM FOR THE GYMNASIUM AND ATHLETIC OVAL
Location: BSU Compound, La Trinidad, Benguet

B.5 - PROJECT BILLBOARD / SIGNBOARD
Material Requirements:

Tarpaulin
The design and format of the tarpaulin shall have the following specifications:
Color: White
Size: 8ft. x 8 1.
Resolution: 70 dpi
Font: Helvetica
Font Size of Main Information: 3 inches
Font Size of Sub-Information : 1 inch
Font Color : Black
Suitable Frame  : Rigid wood frame with post; and
Posting: Outside display at the project location after award has been made.

The information shall contain but not limited to i.) logo of the funding agencies, ii.) the name of implementing agencies, iii.) name of contractor, iv.)
project’s title, location, cost and description, v.) project details to include duration, date started, target date of completion and project status, and
vi.) COA Anti-corruption Hotfine.

The display/and or affixture of the picture, image, motto, logo, color motif, initials or other symbol or graphic representation associated with the top
leadership of the project proponent or implementing agency/unit/office, on project billboard, is considered unnecessary. (General Guidelines No.
2.26)

Post and Frame
Posts and frames/braces shall be made from good lumber with a 2X3 and 2x2 inches size respectively and shall be well-seasoned, straight and
free of injurious defects. The frame will be covered with 2 pieces % inch thick marine plywood where the tarpaulin will be attached.

Method of Measurement
The quantities of project billboard shall be in pieces of such signs of the size specified, including the necessary posts and supports erected and
accepted.

Basis of Payment

The guantities measured as determined in the Method of Measurement, shall be paid for at the contract unit price for the Pay Items shown in the
Bid Schedule which price and payment shall be full compensation for fumishing and installing project billboard, all labor, equipment, tools and
incidentals necessary to complete the Item.

Payment will be made under:
Pay Item No. Description Unit of Measurement

BS Project Billboard / Signboard Each

ITEM B.7 - OCCUPATIONAL SAFETY AND HEALTH PROGRAM

B.7.1 Description

A Company Safety Policy which shall serve as the general guiding principles in the implementation of safety and health on site duly signed by the
highest company official or his duly authorized representative who has the over---all control of project execution and should include the contractor’s
general policy towards occupational safety, worker's welfare and health, and environment.

A Safety policy, which shall include the commitment that the contractor shall comply with DOLE minimum safety requirements, including reporting
requirements of the Occupational Health and Safety Standards (OSHS), and other relevant DOLE issuances. These may include, but are not
limited to the following:

Registration (Rule 1020 and DO 18--02)

Report of Safety Committee Organization (Rule 1040)

Naotification of Accidents and Occupational linesses (Rule 1050)

Annual Work Accident/lliness Exposure Data Report (Rule 1050)

Application for installation of mechanicallelectrical equipment for construction of structure for industrial use (Rule 1070 and 1160)

Annual Medical Report (Rule 1960)
1.2 Specific Construction Safety and Health Program shall contain the tendering agency's requirements in addition to the minimum requirements
under the appropriate sections of D.O. No. 13 whenever deemed as applicable.

B.7.2 Method of Measurement
Payment shall be made on a proportional basis, calculated by multiplying the percentage rate of physical progress to the total lump sum amount
every progress billing.

B.7.3 Basis of Payment
Payment will be made under:
Pay Item Number Description Unit of Measurement
B.7 Occupational Safety and Health Program Months

ITEM 101(6) - REMOVAL OF STRUCTURES AND OBSTRUCTIONS

TECHNICAL SPECIFICATIONS
Repair of Drainage System for the Gymnasium and Athletic Oval

BSU Compound, La Trinidad, Hr'lt:-f::r-'



101(6).1 Description

This Item shall consist of the removal wholly or in part, and satisfactory disposal of all buildings, fences, structures, old pavements, abandoned
pipe lines, and any other obstructions which are not designated or permitted to remain, except for the abstructions to be removed and disposed off
under other items in the Contract. It shall also include the salvaging of designated materials and backfilling the resulting trenches, holes, and pits.

101(6).2 Construction Requirements

101(6).21  General

The Contractor shall perform the work described above, within and adjacent to the roadway, on Government land or easement, as shown on the
Plans or as directed by the Engineer. All designated salvable material shall be removed, without unnecessary damage, in sections or pieces which
may be readily transported, and shall be stored by the Contractor at specified places on the project or as otherwise shown in the Special Provisions.
Perishable material shall be handled as designated in Subsection 100.2.2 Nonperishable material may be disposed off outside the limits of view
from the project with written permission of the property owner on whose property the material is placed. Copies of all agreements with property
owners are to be furnished to the Engineer. Basements or cavities left by the structure removal shall be filled with acceptable material to the level
of the surrounding ground and, if within the prism of construction, shall be compacted to the required density.

101(6).22  Removal of Existing Bridges, Culverts, and other Drainage Structures

All existing bridges, culverts and other drainage structures in use by fraffic shall not be removed until satisfactory amangements have been made
lo accommodate traffic. The removal of existing culverts within embankment areas will be required only as necessary for the installation of new
structures. Abandoned culverts shall be broken down, crushed and sealed or plugged. Al refrieved culvert for future use as determined by the
Engineer shall be carefully removed and all precautions shall be employed to avoid breakage or structural damage to any of its part. All sections
of structures removed which are not designated for stockpiling or re-laying shall become the property of the Government and be removed from
the project or disposed off in a manner approved by the Engineer.

Unless otherwise directed, the substructures of existing structures shall be removed down to the natural stream bottom and those parts outside of
the stream shall be removed down to at least 300 mm (12 inches) below natural ground surface. Where such portions of existing structures lie
wholly or in part within the limits for a new structure, they shall be removed as necessary to accommodate the construction of the proposed
structure.

Steel bridges and wood bridges when specified to be salvaged shall be carefully dismantled without damaged. Steel members shall be match
marked unless such match marking is waived by the Engineer. All salvaged material shall be stored as specified in Subsection 101.2.1.

Structures designated to become the property of the Contractor shall be removed from the right-of-way.

Blasting or other operations necessary for the removal of an existing structure or obstruction, which may damage new construction, shall be
completed prior to placing the new work, unless otherwise provided in the Special Provisions.

101(6).2.3  Removal of Pipes Other than Pipe Culverts

Unless otherwise provided, all pipes shall be carefully removed and every precaution taken to avoid breakage or damaged. Pipes to be relaid
shall be removed and stored when necessary so that there will be no loss of damage before re-laying. The Contractor shall replace sections lost
from storage or damage by negligence, at his own expense.

101(6).24  Removal of Existing Pavement, Sidewalks, Curbs, etc.

All concrete pavement, base course, sidewalks, curbs, gutters, etc., designated for removal, shall be:

(1)  Broken into pieces and used for riprap on the project, or

(2)  Brokeninto pieces, the size of which shall not exceed 300 mm (12 inches) in any dimension and stockpiled at designated locations
on the project for use by the Govemment, or

(3) Otherwise demolished and disposed off as directed by the Engineer. When specified, ballast, gravel, bituminous materials or
other surfacing or pavement materials shall be removed and stockpiled as required in Subsection 101.2.1, otherwise such
materials shall be disposed off as directed.

There will be no separate payment for excavating for removal of structures and obstructions or for backfilling and compacting the remaining cavity.

101(6).3 Method of Measurement

When the Contract stipulates that payment will be made for removal of obstructions on lump-sum basis, the pay item will include all structures and
obstructions encountered within the roadway. Where the contract stipulates that payment will be made for the removal of specific items on a unit
basis, measurement will be made by the unit stipulated in the Contract.

Whenever the Bill of Quantities does not contain an item for any aforementioned removals, the work will not be paid for directly, but will be
considered as a subsidiary obligation of the Contractor under other Contract ltems.

101(6).4 Basis of Payment

The accepted quantities, measured as prescribed in Section 101.3, shall be paid for at the Contract unit price or lump sum price bid for each of the
Pay Items listed below that is included in the Bill of Quantities which price and payment shall be full compensation for removing and disposing of
abstructions, including materials, labor, equipments, tools and incidentals necessary to complete the work prescribed in this ltem. The price shall
also include backfilling, salvage of materials removed, their custody, preservation, storage on the right-of-way and disposal as provided herein.

Payment will be made under:

Pay Item Number Description Unit of Measurement

101 (6) Removal of Structures and Obstruction CUM.

ITEM 103(1)a - STRUCTURE EXCAVATION (INCLUDING BACKFILLING AND OVERHAUL)
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103(1)a.1 Description

This ltem shall consist of the necessary excavation for foundation of bridges, culverts, underdrains, 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,

This Item shall include necessary diverting of live streams, bailing, pumping, draining, sheeting, bracing, and the necessary construction of cribs
and cofferdams, and furnishing the materials therefore, and the subsequent removal of cribs and cofferdams and the placing of all necessary
backfill.

It shall also include the furnishing and placing of approved foundation fill material to replace unsuitable material encountered below the foundation
elevation of structures.

No allowance will be made for classification of different types of material encountered.
103(1)a.2 Construction Requirements
103(1)a.21  Clearing and Grubbing

Prior to starting excavation operations in any area, all necessary clearing and grubbing in that area shall have been performed in accordance with
Item 100, Clearing and Grubbing.

103(1)a.2.2 Excavation
(1) General, all structures. The Contractor shall notify the Engineer sufficiently in advance of the beginning of any excavation so
that cross-sectional elevations and measurements may be taken on the undisturbed ground. The natural ground adjacent to the
structure shall not be disturbed without permission of the Engineer.

Trenches or foundation pits for structures or structure footings shall be excavated to the lines and grades or elevations shown on
the Plans or as staked by the Engineer. They shall be of sufficient size to permit the placing of structures or structure footings of
the full width and length shown. The elevations of the bottoms of footings, as shown on the Plans, shall be considered as
approximate only and the Engineer may order, in writing, such changes in dimensions or elevations of footings as may be deemed
necessary, to secure a satisfactory foundation.

Trenches or foundation pits for structures or structure footings shall be excavated lo the lines and grades or elevations shown on
the Plans or as staked by the Engineer. They shall be of sufficient size to permit the placing of structures or structure footings of
the full width and length shown. The elevations of the bottoms of footings, as shown on the Plans, shall be considered as
approximate only and the Engineer may order, in writing, such changes in dimensions or elevations of footings as may be deemed
necessary, to secure a satisfactory foundation.

(2)  Structures other than pipe culverts. All rock or other hard foundation materials shall be cleaned all loose malerials, and cut to a
firm surface, either level, stepped, or serrated as directed by the Engineer. All seams or crevices shall be cleaned and grouted,
All loose and disintegrated rocks and thin strata shall be removed. When the footing is to rest on material other than rock,
excavation o final grade shall not be made until just before the fooling is to be placed. When the foundation material is soft or
mucky or otherwise unsuitable, as determined by the Engineer, the Contractor shall remove the unsuitable material and backfill
with approved granular material. This foundation fill shall be placed and compacted in 150 mm (6 inches) layers up to the
foundation elevation.

When foundation piles are used, the excavation of each pit shall be completed before the piles are driven and any placing of
foundation fill shall be done after the piles are driven. After the driving is completed, all loose and displaced materials shall be
removed, leaving a smooth, solid bed to receive the fooling.

(3)  Pipe Culverts. The width of the pipe trench shall be sufficient to permit satisfactory jointing of the pipe and thorough tamping of
the bedding material under and around the pipe.

Where rock, hardpan, or other unyielding material is encountered, it shall be removed below the foundation grade for a depth of
atleast 300 mm or 4 mm for each 100 mm of fill over the top of pipe, whichever is greater, but not to exceed three-quarters of the
vertical inside diameter of the pipe. The width of the excavation shall be at least 300 mm (12 inches) greater than the horizontal
outside diameter of the pipe. The excavation below grade shall be backfilled with selected fine compressible material, such as
silty clay or loam, and lightly compacted in layers not over 150 mm (6 inches) in uncompacted depth to form a uniform but yielding
foundation.

Where a firm foundation is not encountered at the grade established, due to soft, spongy, or other unstable soll, such unstable
soil under the pipe and for a width of at least one diameter on each side of the pipe shall be removed to the depth directed by the
Engineer and replaced with approved granular foundation fill material properly compacted to provide adequate support for the
pipe, unless other special construction methods are called for on the Plans.

The foundation surface shall provide a firm foundation of uniform density throughout the length of the culvert and, if directed by
the Engineer, shall be cambered in the direction parallel to the pipe centerline.

Where pipe culverts are to be placed in trenches excavated in embankments, the excavation of each trench shall be performed
after the embankment has been constructed to a plane parallel to the proposed profile grade and to such height above the bottom
of the pipe as shown on the Plans or directed by the Engineer.

103(1)a.2.3  Utilization of Excavated Materials

All excavated materials, so far as suitable, shall be utilized as backfill or embankment. The surplus materials shall be disposed off in such manner
as not to obstruct the stream or otherwise impair the efficiency or appearance of the structure. No excavated materials shall be deposited at any
time so as to endanger the partly finished structure.

103(1)a.24 Cofferdams
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Suitable and practically watertight cofferdams shall be used wherever water-bearing strata are encountered above the elevation of the botiom of
the excavation. If requested, the Contractor shall submit drawings showing his proposed method of cofferdam construction, as directed by the
Engineer.

Cofferdams or cribs for foundation construction shall in general, be carried well below the bottoms of the footings and shall be well braced and as
nearly watertight as practicable. In general, the interior dimensions of cofferdams shall be such as lo give sufficient clearance for the construction
of forms and the inspection of their exteriors, and to permit pumping outside of the forms. Cofferdams or cribs which are tilted or moved laterally
during the process of sinking shall be righted or enlarged so as to provide the necessary clearance.

When conditions are encountered which, as determined by the Engineer, render it impracticable to dewater the foundation before placing the
footing, the Engineer may require the construction of a concrete foundation seal of such dimensions as he may consider necessary, and of such
thickness as 1o resist any possible uplift. The concrete for such seal shall be placed as shown on the Plans or directed by the Engineer. The
foundation shall then be dewatered and the footing placed. When weighted cribs are employed and the mass is utilized to overcome partially the
hydrostatic pressure acting against the bottom of the foundation seal, special anchorage such as dowels or keys shall be provided to transfer the
entire mass of the crib to the foundation seal. When a foundation seal is placed under water, the cofferdams shall be vented or ported at low water
level as directed.

Cofferdams shall be constructed so as to protect green concrete against damage from sudden rising of the stream and to prevent damage to the
foundation by erosion. No timber or bracing shall be left in cofferdams or cribs in such a way as to extend info substructure masonry, without
written permission from the Engineer.

Any pumping that may be permitted from the interior of any foundation enclosure shall be done in such a manner as to preclude the possibility of
any portion of the concrete material being carried away. Any pumping required during the placing of concrete, or for a period of at least 24 hours
thereafter, shall be done from a suitable sump located outside the concrete forms. Pumping to dewater a sealed cofferdam shall not commence
until the seal has set sufficiently to withstand the hydrostatic pressure.

Unless otherwise provided, cofferdams or cribs, with all sheeting and bracing involved therewith, shall be removed by the Contractor after the
completion of the substructure. Removal shall be affected in such manner as not to disturb or mar finished masonry.

103(1)a.2.5 Preservation of Channel

Unless otherwise permitted, no excavation shall be made outside of caissons, cribs, cofferdams, or sheet piling, and the natural stream bed adjacent
to structure shall not be disturbed without permission from the Engineer. If any excavation or dredging is made at the side of the structure before
caissons, cribs, or cofferdams are sunk in place, the Contractor shall, after the foundation base is in place, backfill all such excavations to the
original ground surface or stream bed with material satisfactory to the Engineer.

103(1)a.2.6 Backfill and Embankment for Structures Other Than Pipe Culverts

Excavaled areas around structures shall be backfilled with free draining granular material approved by the Engineer and placed in horizontal layers
not over 150 mm (6 inches) in thickness, to the level of the original ground surface. Each layer shall be moistened or dried as required and
thoroughly compacted with mechanical tampers.

In placing backfills or embankment, the material shall be placed simultaneously in so far as possible to approximately the same elevation on both
sides of an abutment, pier, or wall. If conditions require placing backfill or embankment appreciably higher on one side than on the opposite side,
the additional material on the higher side shall not be placed unfil the masonry has been in place for 14 days, or until tests made by the laboratory
under the supervision of the Engineer establishes that the masonry has attained sufficient strength to withstand any pressure created by the
methods used and materials placed without damage or strain beyond a safe factor.

Backfill or embankment shall not be placed behind the walls of concrete culverts or abutments or rigid frame structures until the top slab is placed
and cured. Backfill and embankment behind abutments held at the top by the superstructure, and behind the sidewalls of culverts, shall be carried
up simultaneously behind opposite abutments or sidewalls.

All embankments adjacent to structures shall be constructed in horizontal layers and compacted as prescribed in Subsection 104.3.3 except that
mechanical tampers may be used for the required compaction. Special care shall be taken to prevent any wedging action against the structure
and slopes bounding or within the areas to be filled shall be benched or serrated to prevent wedge action. The placing of embankment and the
benching of slopes shall continue in such a manner that at all times there will be horizontal berm of thoroughly compacted material for a distance
at least equal to the height of the abutment or wall to the backfilled against except insofar as undisturbed material obtrudes upon the area.

Broken rock or coarse sand and gravel shall be provided for a drainage filter at weepholes as shown on the Plans.

103(1)a.2.7 Bedding, Backfill, and Embankment for Pipe Culverts
Bedding, Backfill and Embankment for pipe culverts shall be done in accordance with Item 500, Pipe Culverts and Storm Drains.

103(1)a.3Method of Measurement

103(1)a.3.1 Structure Excavation
The volume of excavation to be paid for will be the number of cubic metres measured in original position of malerial acceptably excavated in
conformity with the Plans or as directed by the Engineer, but in no case, except as noted, will any of the following volumes be included in the
measurement for payment:
(1) The volume outside of vertical planes 450 mm (18 inches) outside of and parallel to the neat lines of footings and the inside walls
of pipe and pipe-arch culverts at their widest horizontal dimensions.
(2)  The volume of excavation for culvert and sections outside the vertical plane for culverts stipulated in (1) above.
(3)  The volume outside of neat lines of underdrains as shown on the Plans, and outside the limits of foundation fill as ordered by the
Engineer.
(4)  The volume included within the staked limits of the roadway excavation, contiguous channel changes, ditches, etc., for which
payment is otherwise provided in the Specification.
(5)  Volume of water or other liquid resulting from construction operations and which can be pumped or drained away.
(6)  The volume of any excavation performed prior to the taking of elevations and measurements of the undisturbed ground.
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(7)  the volume of any material rehandled, except that where the Plans indicate or the Engineer directs the excavation after
embankment has been placed and except that when installation of pipe culverts by the imperfect trench method specified in Item
500 is required, the volume of material re-excavated as directed will be included.

(8)  The volume of excavation for footings ordered at a depth more than 1.5 m (60 inches) below the lowest elevation for such footings
shown on the original Contract Plans, unless the Bill of Quantities contains a pay item for excavation ordered below the elevations
shown on the Plans for individual foofings.

103(1)a.3.2 Bridge Excavation
The volume of excavation, designated on the Plans or in the Special Provisions as “Bridge Excavation” will be measured as described below and
will be kept separate for pay purposes from the excavation for all structures.

The volume of bridge excavation to be paid shall be the vertical 450 mm (18 inches) outside of and parallel to the neat lines of the footing. The
vertical planes shall constitute the vertical faces of the volume for pay quantities regardless of excavation inside or outside of these planes.

103(1)a.3.3 Foundation Fill
The volume of foundation fill to be paid for will be the number of cubic metres measures in final position of the special granular material actually
provided and placed below the foundation elevation of structures as specified, complete in place and accepted.

103(1)a.3.4 Shoring, Cribbing, and Related Work

Shoring, cribbing and related work whenever included as a pay item in Bill of Quantities will be paid for at the lump sum bid price. This work shall
include fumnishing, constructing, maintaining, and removing any and all shoring, cribbing, cofferdams, caissons, bracing, sheeting water control,
and other operations necessary for the acceptable completion of excavation included in the work of this Section, to a depth of 1.5 m below the
lowest elevation shown on the Plans for each separable foundation structure.

103(1)a.3.5 Basis of Payment

The accepted quantities, measured as prescribed in Section 103.3, shall be paid for at the contract unit price for each of the particular pay items
listed below that is included in the Bill of Quantities. The payment shall constitute full compensation for the removal and disposal of excavated
materials including all labor, equipment, tools and incidentals necessary to complete the work prescribed in this Item, except as follows:

(1) Any excavation for footings ordered at a depth more than 1.5 m below the lowest elevation shown an the original Contract Plans
will be paid for as provided in Part K, Measurement and Payment, unless a pay item for excavation ordered below Plan elevation
appears in the Bill of Quantities.

()  Concrete will be measured and paid for as provided under item 405, Structural Concrete.

(3)  Any roadway or borrow excavation required in excess of the quantity excavated for structures will be measured and paid for as
provided under Item 102.

(4)  Shoring, cribbing, and related work required for excavation ordered more than 1.5 m (60 inches ) below Plan elevation will be
paid for in accordance with Part K.

Payment will be made under:
Pay ltem Number Description Unit of Measurement

103(1)a Structure Excavation (Including Cubic Meter
Backfilling and Overhaul)

ITEM 404 - REINFORCING STEEL

404.1 Description

This Item shall consist of fumnishing, bending, fabricating and placing of steel reinforcement of the type, size, shape and grade required in
accordance with this Specification and in conformity with the requirements shown on the Plans or as directed by the Engineer.

404.2 Material Requirements
Reinforcing steel shall meet the requirements of item 710, Reinforcing Steel and Wire Rope.

44.3 Construction Requirements

404.3.1 Order Lists

Before materials are ordered, all order lists and bending diagrams shall be furnished by the Contractor, for approval of the Engineer. The approval
of order lists and bending diagrams by the Engineer shall in no way relieve the Contractor of responsibility for the correctness of such lists and
diagrams. Any expense incident lo the revisions of materials furnished in accordance with such lists and diagrams to make them comply with the
Plans shall be bome by the Contractor.

404.3.2 Protection of Material

Steel reinforcement shall be stored above the surface of the ground upon platforms, skids, or other supporis and shall be protecled as far as
practicable from mechanical injury and surface deterioration caused by exposure to conditions producing rust. When placed in the work,
reinforcement shall be free from dirl, detrimental rust, loose scale, paint, grease, oil, or other foreign materials. Reinforcement shall be free from
injurious defects such as cracks and laminations. Rust, surface seams, surface irregularities or mill scale will not be cause for rejection, provided
the minimum dimensions, cross sectional area and lensile properties of a hand wire brushed specimen meets the physical requirements for the
size and grade of steel specified.

404.3.3  Bending
All reinforcing bars requiring bending shall be cold-bent to the shapes shown on the Plans or required by the Engineer. Bars shall be bent
around a circular pin having the following diameters (D) in relation to the diameter of the bar (d):

Nominal diameter, d, mm Pin diameter (D)
10to 20 bd
251028 8d
32 and greater 10d

Bends and hooks in stirrups or ties may be bent to the diameter of the principal bar enclosed therein.
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40434  Placing and Fastening

All steel reinforcement shall be accurately placed in the position shown on the Plans or required by the Engineer and firmly held there during the
placing and setting of the concrete. Bars shall be tied at all intersections except where spacing is less than 300mm in each directions, in which
case, altemate intersections shall be tied. Ties shall be fastened on the inside.

Distance from the forms shall be maintained by means of stays, blocks, ties, hangers, or other approved supports, so that it does not vary from
the position indicated on the Plans by more than 6mm. Blocks for holding reinforcement from contact with the forms shall be precast mortar
blocks of approved shapes and dimensions. Layers of bars shall be separated by precast mortar blocks or by other equally suitable devices.
The use of pebbles, pieces of broken stone or brick, metal pipe and wooden blocks shall not be permitted. Unless otherwise shown on the Plans
or required by the Engineer, the minimum distance between bars shall be 40mm. Reinforcement in any member shall be placed and then
inspected and approved by the Engineer before the placing of concrete begins. Concrete placed in violation of this provision may be rejected
and removal may be required. If fabric reinforcement is shipped in rolls, it shall be straightened before being placed. Bundled bars shall be tied
together at not more than 1.8m infervals.

40435  Splicing

All reinforcement shall be furnished in the full lengths indicated on the Plans. Splicing of bars, except where shown on the Plans, will not be
permitted without the written approval of the Engineer. Splices shall be staggered as far as possible and with a minimum separation of not less
than 40 bar diameters. Not more than one-third of the bars may be spliced in the same cross-section, except where shown on the Plans.

Unless otherwise shown on the Plans, bars shall be lapped a minimum distance of:

Splice Type Grade 40 Grade 60 But not less than
min. lap min. lap

Tension 24 bar dia 36 bar dia 300 mm

Compression 20 bar dia 24 bar dia 300 mm

In lapped splices, the bars shall be placed in contact and wired together. Lapped splices will not be permitted at locations where the concrete
section is insufficient to provide minimum clear distance of one and one-third the maximum size of coarse aggregate between the splice and the
nearest adjacent bar. Welding of reinforcing steel shall be done only if detailed on the Plans or if authorized by the Engineer in writing. Spiral
reinforcement shall be spliced by lapping at least one and a half turns or by butt welding unless otherwise shown on the Plans.

404.3.6 Lapping of Bar Mat
Sheets of mesh or bar mat reinforcement shall overlap each other sufficiently to maintain a uniform strength and shall be securely fastened at the
ends and edges. The overlap shall not be less than one mesh in width.

404.4 Method of Measurement
The quantlity of reinforcing steel to be paid for will be the final quantity placed and accepted in the completed structure.

No allowance will be made for tie-wires, separators, wire chairs and other material used in fastening the reinforcing steel in place. If bars are
substituted upon the Contractor’s request and approved by the Engineer and as a result thereof more steel is used than specified, only the mass
specified shall be measured for payment.

No measurement or payment will be made for splices added by the Contractor unless directed or approved by the Engineer.
When there is no item for reinforcing steel in the Bill of Quantities, costs will be considered as incidental to the other items in the Bill of Quantities.

404.5 Basis of Payment

The accepted quantity, measured as prescribed in Section 404.4, shall be paid for at the contract unit price for Reinforcing Steel which price and
payment shall be full compensation for furnishing and placing all materials, including all labor, equipment, tools and incidentals necessary to
complete the work prescribed in this Item.

Payment will be made under:
Pay Item Number Description
404 Reinforcing Steel Kilogram

Unit of Measurement

ITEM 405 - STRUCTURAL CONCRETE

Description
405.1.1 Scope

This ltem shall consist of furnishing, bending, placing and finishing concrete in all structures except pavements in accordance with this Specification
and conforming to the lines, grades, and dimensions shown on the Plans. Concrete shall consist of a mixture of Portland Cement, fine aggregate,
coarse aggregate, admixture when specified, and water mixed in the proportions specified or approved by the Engineer.

405.1.2 Classes and Uses of Concrete

Five classes of concrete are provided for in this Item, namely: A, B, C, P and Seal. Each class shall be used in thal part of the structure as called
for on the Plans.

The classes of concrete will generally be used as follows:

Class A - All superstructures and heavily reinforced substructures. The important parts of the structure included are slabs, beams, girders, columns,
arch ribs, box culverts, reinforced abutments, retaining walls, and reinforced footings.

Class B - Footings, pedestals, massive pier shafts, pipe bedding, and gravity walls, unreinforced or with only a small amount of reinforcement.
Class C - Thin reinforced sections, railings, precast R.C. piles and cribbing and for filler in steel grid floors.
TECHNICAL SPECIFICATIONS
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Class P — Prestressed concrete structures and members,
Seal = Concrete deposited in water.

Material Requirements

405.2.1 Portland Cement

It shall conform to all the requirements of Subsection 311.2.1.

Fine Aggregate
It shall conform to all the requirements of Subsection 311.2.2,

Coarse Aggregate
It shall conform all the requirements of Subsection 311.2.3 except that gradation shall conform to Table 405.1.

Table 405.1 - Grading Requirements for Coarse Aggregate

Sieve Designation Mass Percent Passing
Standard Alternate Class Class Class Class Class
Mm US Standard A B c P Seal
63 2112 100
50 b 100 95-100
375 112 95-100 - 100
25 1 - 35-70 100 95-100
19.0 W 35-70 - 100 85-100 -
125 Vs - 10-30 90 - 100 - 25-60
95 38" 10-30 - 40-70 20-55 -
475 No.4 0-5 0-5 0-15* 0-10* 0-10"

* The measured cement content shall be within plus (+) or minus (-} 2 mass percent of the design cement content.

Water
It shall conform to the requirements of Subsection 311.2.4

Reinforcing Steel
It shall conform to the requirements of Item 710, Reinforcing Steel and Wire Rope.

Admixtures
Admixtures shall conform to the requirements of Subsection 311.2.7

Curing Materials
Curing materials shall conform fo the requirements of Subsection 311.2.8.

Expansion Joint Materials
Expansion joint materials shall be:

Preformed Sponge Rubber and Cork, conforming to AASHTO M 153.

Hot-Poured Elastic Type, conforming to AASHTO M 173.

Preformed Fillers, conforming to AASHTO M 213.

Elastomeric Compression Joint Seals

These shall conform to AASHTO M 220.

Elastomeric Bearing Pads

These shall conform to AASHTO M 251 or Item 412 — Elastomeric Bearing Pads.

Storage of Cement and Aggregales

Storage of cement and aggregates shall conform to all the requirements of Subsection 311.2.10.
Sampling and Testing of Structural Concrete

As work progresses, at least one (1) sample consisting of three (3) concrete cylinder test specimens, 150 x 300mm (6 x 12 inches), shall be taken
from each seventy five (75) cubic meters of each class of concrete or fraction thereof placed each day.

Compliance with the requirements of this Section shall be determined in accordance with the following standard methods of AASHTO:

Sampling of fresh concrete T 141
Weight per cubic metre and air content (gravi-

Meftric) of concrete T121
Sieve analysis of fine and coarse aggregates T27
Slump of Portland Cement Concrete T119
Specific gravity and absorption of fine aggregate T84

Tests for strength shall be made in accordance with the following:
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Making and curing concrete compressive and

flexural tests specimens in the field T23
Compressive strength of molded concrete
Cylinders T22
Production Reguirements

Proportioning and Strength of Structural Concrete

The concrete materials shall be proportioned in accordance with the requirements for each class of concrete as specified in Table 405.2, using the
absolute volume method as outlined in the American Caoncrete Institute (ACI) Standard 211.1. “Recommended Praclice for Selecting Proportions
for Normal and Heavyweight Concrete”. Other methods of proportioning may be employed in the mix design with prior approval of the Engineer.
The mix shall either be designed or approved by the Engineer. A change in the source of materials during the progress of work may necessitate
a new mix design.

The strength requirements for each class of concrete shall be as specified in Table 405.2.

Table 405.2 - Composition and Strength of Concrete for Use in Structures

Minimum Maximum Consistency Designated Minimum
Class Cement Water/ Range in Size of Coarse Compressive
of Content Cement Slump Aggregate Strength of 150x300mm
Concrete Per m3 Ratio Concrete Cylinder
kg Square Opening Specimen at 28 days,
(bag™) kglkg mm (inch) Std. mm MN/m? (psi)
A 360 0.53 50- 100 37.5-4.75 20.7
(9 bags) (2- 4) (1-1/2" = No. 4) (3000
B 320 0.58 50-100 50-4.75 16.5
(8 bags) (2-4) (2"—No. 4) (2400)
C 380 0.55 50-100 125-4.75 207
(9.5 bags) (2-4) (1/2" = No. 4) (3000)
P 440 049 100 max. 19.0-4.75 3r7
(11 bags) (4 max.) (3/4" - No. 4) (5000)
Seal 380 0.58 100 - 200 25-475 20.7
(9.5 bags) (4-8) (17— No. 4) (3000)
* The measured cement content shall be within plus or minus 2 mass percent of the design cement content.
** Based on 40 kg/bag
405.4.2 Consistency

Concrete shall have a consistency such that it will be workable in the required position. It shall be of such a consistency that it will flow around
reinforcing steel but individual particles of the coarse aggregate when isolated shall show a coating of mortar containing its proportionate amaunt
of sand. The consistency of concrete shall be gauged by the ability of the equipment to properly place it and not by the difficulty in mixing and
transporting. The quantity of mixing water shall be determined by the Engineer and shall not be varied without his consent. Concrete as dry as it
is practical to place with the equipment specified shall be used.

405.4.3 Batching
Measuring and batching of materials shall be done at a batching plant.

Portland Cement

Either sacked or bulk cement may be used. No fraction of a sack of cement shall be used in a batch of concrete unless the cement is weighed.
All bulk cement shall be weighed on an approved weighing device. The bulk cement weighing hopper shall be properly sealed and vented to
preclude dusting operation. The discharge chute shall not be suspended from the weighing hopper and shall be so arranged that cement will
neither be lodged in it nor leak from it.

Accuracy of batching shall be within plus (+) or minus (-) 1 mass percent.

Water
Water may be measured either by volume or by weight. The accuracy of measuring the water shall be within a range of error of not more than 1
percent.

Aggregates

Stockpiling of aggregates shall be in accordance with Subsection 311.2.10. All aggregates whether produced or handled by hydraulic methods or
washed, shall be stockpiled or binned for draining for at least 12 hours prior to batching. Rail shipment requiring more than12 hours will be accepled
as adequate binning only if the car bodies permit free drainage. If the aggregates contain high or non-uniform moisture content, storage or stockpile
period in excess of 12 hours may be required by the Engineer.

Batching shall be conducted as to result in a 2 mass percent maximum tolerance for the required materials.

Bins and Scales

The batching plant shall include separate bins for bulk cement, fine aggregate and for each size of coarse aggregate, a weighing hopper, and
scales capable of determining accurately the mass of each component of the batch.

Scales shall be accurate to one-half (0.5) percent throughout the range used.
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Batching

When batches are hauled to the mixer, bulk cement shall be {ransported either in waterproof compartments or between the fine and coarse
aggregate. When cement is placed in contact with moist aggregates, batches will be rejected unless mixed within 1-1/2 hours of such contact,
Sacked cement may be transported on top of the aggregates.

Batches shall be delivered to the mixer separate and intact. Each batch shall be dumped cleanly into the mixer without loss, and, when more than
one batch is carried on the truck, without spilling of material from one batch compartment into another.

Admixtures

The Contractor shall follow an approved procedure for adding the specified amount of admixture to each batch and will be responsible for its uniform
operation during the progress of the work. He shall provide separate scales for the admixtures which are to be proportioned by weight, and accurate
measures for those to be proportioned by volume. Admixtures shall be measured into the mixer with an accuracy of plus or minus three (3) percent.

The use of Calcium Chloride as an admixture will not be permitted.

405.4.4 Mixing and Delivery

Concrete may be mixed at the site of construction, at a central point or by a combination of central point and truck mixing or by a combination of
central point mixing and truck agitating. Mixing and delivery of concrele shall be in accordance with the appropriate requirements of AASHTO
M 157 except as modified in the following paragraphs of this section, for truck mixing or a combination of central point and truck mixing or truck
agitating. Delivery of concrete shall be regulated so that placing is at a continuous rate unless delayed by the placing operations. The intervals
between deliveries of batches shall not be so great as to allow the concrete inplace to harden partially, and in no case shall such an interval exceed
30 minutes.

In exceptional cases and when volumetric measurements are authorized, for small project requiring less than 75 cu.m. per day of pouring, the
weight proportions shall be converted to equivalent volumetric proportions. In such cases, suitable allowance shall be made for variations in the
moisture condition of the aggregates, including the bulking effect in the fine aggregate. Batching and mixing shall be in accordance with ASTM C
685, Section 6 through 9.

Concrete mixing, by chute is allowed provided that a weighing scales for determining the batch weight will be used.

For batch mixing at the site of construction or at a central point, a batch mixer of an approved type shall be used. Mixer having a rated capacity of
less than a one-bag batch shall not be used. The volume of concrete mixed per batch shall not exceed the mixer's nominal capacity as shown on
the manufacturer's standard rating plate on the mixer except that an overload up to 10 percent above the mixer's nominal capacity may be permitted,
provided concrete test data for strength, segregation, and uniform consistency are satisfactory and provided no spillage of concrete takes place.
The batch shall be so charge into the drum that a portion of the water shall enter in advance of the cement and aggregates. The flow of water shall
be uniform and all water shall be in the drum by the end of the first 15 seconds of the mixing period. Mixing time shall be measured from the time
all materials, except water, are in the drum. Mixing time shall not be less than 60 seconds for mixers having a capacity of 1.5m? or less. For mixers
having a capacity greater than 1.5m?, the mixing time shall not be less than 90 seconds. If timing starts, the instant the skip reaches its maximum
raised position, 4 seconds shall be added to the specified mixing time. Mixing time ends when the discharge chute opens.

The mixer shall be operated at the drum speed as shown on the manufacturer's name plate on the mixer. Any concrete mixed less than the
specified time shall be discarded and disposed off by the Contractor at his own expenses.

The timing device on stationary mixers shall be equipped with a bell or other suitable warning device adjusted to give a clearly audible signal each
time the lock is released. In case of failure of the timing device, the Contractor will be permitted to continue operations while it is being repaired,
provided he furnishes an approved timepiece equipped with minute and second hands. If the timing device is not placed in good working order
within 24 hours, further use of the mixer will be prohibited until repairs are made.

Retampering concrete will not be permitted. Admixtures for increasing the workability, for retarding the set, or for accelerating the set or improving
the pumping characteristics of the concrete will be permitted only when specifically provided for in the Contract, or authorized in writing by the
Engineer.

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

All concrete shall be mixed in mechanically operated mixers. Mixing plant and equipment for transporting and placing concrete shall be arranged
with an ample auxiliary installation to provide a minimum supply of concrete in case of breakdown of machinery or in case the normal supply of
concrete is disrupted. The auxiliary supply of concrete shall be sufficient to complete the casting of a section up 1o a construction joint that will
meet the approval of the Engineer.

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

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

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

Weighing equipment shall be insulated against vibration or movement of other operating equipment in the plant. When the entire plant is running,
the scale reading at cut-off shall not vary from the weight designated by the Engineer more than one mass percent for cement, 1-1/2 mass percent
for any size of aggregate, or one (1) mass percent for the total aggregate in any batch.

Mixing Concrete at Site
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Congrete mixers may be of the revolving drum or the revolving blade type and the mixing drum or blades shall be operated uniformly at the mixing
speed recommended by the manufacturer. The pick-up and throw-over blades of mixers shall be restored or replaced when any part or section is
worn 20mm or more below the original height of the manufacturer's design. Mixers and agitators which have an accumulation of hard concrete or
mortar shall not be used.

When bulk cement is used and volume of the batch is 0.5m® or more, the scale and weigh hopper for Portland Cement shall be separate and
distinct from the aggregate hopper or hoppers. The discharge mechanism of the bulk cement weigh hopper shall be interiocked against opening
before the full amount of cement is in the hopper. The discharging mechanism shall also be interlocked against opening when the amount of
cement in the hopper is underweight by more than one (1) mass percent or overweight by more than 3 mass percent of the amount specified.

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

The batch shall be so charged into the mixer that some water will enter in advance of cement and aggregate. All water shall be in the drum by the
end of the first quarter of the specified mixing time.

Cement shall be batched and charged into the mixer so that it will not result in loss of cement due to the effect of wind, or in accumulation of cement
on surface of conveyors or hoppers, or in other conditions which reduce or vary the required quantity of cement in the concrete mixture.

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

All concrete shall be mixed for a period of not less than 1-1/2 minutes after all materials, including waler, are in the mixer. During the period of
mixing, the mixer shall operate at the speed for which it has been designed.

Mixers shall be operated with an automatic timing device that can be locked by the Engineer. The time device and discharge mechanics shall be
so interlocked that during normal operation no part of the batch will be charged until the specified mixing time has elapsed.

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

Mixing Concrete at Central Plant
Mixing at central plant shall conform to the requirements for mixing at the site.

Mixing Concrete in Truck

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

The maximum size of batch in truck mixers shall not exceed the minimum rated capacity of the mixer as stated by the manufacturer and stamped
in metal on the mixer. Truck mixing, shall, unless other-wise directed be continued for not less than 100 revolutions after all ingredients, including
water, are in the drum. The mixing speed shall not be less than 4 rpm, nor more than 6 rpm.

Mixing shall begin within 30 minutes after the cement has been added either to the water or aggregate, but when cement is charged into a mixer
drum containing water or surface wet aggregate and when the temperature is above 32°C, this limit shall be reduced 1o 15 minutes. The limitation
in time between the introduction of the cement to the aggregate and the beginning of the mixing may be waived when, in the judgement of the
Engineer, the aggregale is sufficiently free from moisture, so that there will be no harmful effects on the cement.

When a truck mixer is used for transportation, the mixing time specified in Subsection 405.4.4 (3) at a stationary mixer may be reduced to 30
seconds and the mixing completed in a truck mixer. The mixing fime in the truck mixer shall be as specified for truck mixing.

Transporting Mixed Concrete

Mixed concrete may only be transported to the delivery point in truck agitators or truck mixers operating at the speed designated by the
manufacturers of the equipment as agitating speed, or in non-agitating hauling equipment, provided the consistency and workability of the mixed
concrete upon discharge at the delivery point is suitable point for adequalte placement and consolidation in place.

Truck agitators shall be loaded not to exceed the manufacturer's guaranteed capacity. They shall maintain the mixed concrete in a thoroughly
mixed and uniform mass during hauling.

No additional mixing water shall be incorporated into the concrete during hauling or after arrival at the delivery point.

The rate of discharge of mixed concrete from truck mixers or agitators shall be controlled by the speed of rotation of the drum in the discharge
direction with the discharge gate fully open.

When a truck mixer or agitator is used for transporting concrete to the delivery point, discharge shall be completed within one hour, or before 250
revolutions of the drum or blades, whichever comes first, after the infroduction of the cement to the aggregates. Under conditions contributing to
quick stiffening of the concrete or when the temperature of the concrete is 30°C, or above, a time less than one hour will be required.

Delivery of Mixed Concrete

The Contractor shall have sufficient plant capacity and transportation apparatus to insure continuous delivery al the rate required. The rate of
delivery of concrete during concreting operations shall be such as to provide for the proper handling, placing and finishing of the concrete. The
rate shall be such that the interval between batches shall not exceed 20 minutes. The methods of delivering and handling the concrete shall be
such as will facilitate placing of the minimum handling.

Method of Measurement

TECHNICAL SPECIFICATIONS 10 of 1¢
Repair of Drainage System for the Gymnasium and Athletic Oval

BSU Compound, La Trinidad, Benguet



The quantity of structural concrete to be paid for will be the final quantity placed and accepted in the completed structure. No deduction will be
made for the volume occupied by pipe less than 100mm (4 inches) in diameter or by reinforcing steel, anchors, conduits, weep holes or expansion
joint materials.

Basis of Payment

The accepled quantities, measured as prescribed in Section 405.5, shall be paid for at the contract unit price for each of the Pay ltem listed below
that is included in the Bill of Quantities.

Payment shall constitute full compensation for furnishing, placing and finishing concrete including all labor, equipment, tools and incidentals
necessary lo complete the work prescribed in the item.

Payment will be made under:
Pay ltem Number Description Unit of Measurement

405(1)a2 Structural Concrete (21 MPA @ 14 Days) Cubic Meter

ITEM 500(1)b - PIPE CULVERTS, 760mm DIA. (30"@)

500.1 Description

This item shall consist of the construction or reconstruction of pipe culverts and storm drains, hereinafter referred to as “conduit” in accordance
with this Specification and in conformity with the lines and grades shown on the Plans or as established by the Engineer.

500.2  Material Requirements
Material shall meet the requirements specified in the following specifications:

Zinc coated (galvanized) corrugated iron or steel

culverts and underdrains AASHTO M 36
Cast iron culvert pipe AASHTO M 64
Concrete sewer, storm drain and culvert pipe AASHTO M 86
Reinforced concrete culvert, storm drain and

SEWET pipe AASHTOM 170
Bituminous coated corrugated metal culvert pipe

and pipe arches AASHTO M 190
Reinforced concrete arch culvert, storm drain

and sewer pipe AASHTO M 206
Reinforced concrete elliptical culvert, storm drain

and sewer pipe AASHTO M 207
Asbestos cement pipe for culverts and storm drains AASHTO M 217

Joint Mortar - Joint mortar for concrete pipes shall consist of 1 part, by volume of Portland Cement and two (2) parts of approved sand with water
as necessary to obtain the required consistency.

Portland Cement and sand shall conform to the requirements of Item 405, Structural Concrete. Mortar shall be used within 30 minutes after its
preparation.

Rubber gaskets AASHTOM 198
Oakum ~ Oakum for joints in bell and spigot pipes shall be made from hemp (Cannavis Sativa) line or Benares Sunn fiber or from a combination
of these fibers. The oakum shall be thoroughly corded and finished and practically free from lumps, dirt and extraneous matter.
Hot poured joint sealing compound AASHTO M 173
Bedding material shall conform to the requirements of Subsection 500.3.2, Bedding,
Backdill material shall conform to the requirements of Subsection 500.3.6, Backfilling.
When the location of manufacturing plants allow, the plants will be inspected periodically for compliance with specified manufacturing methods,
and material samples will be obtained for laboratory testing for compliance with materials quality requirements. This shall be the basis for
acceptance of manufacturing lots as to quality.
Prior to and during incorporation of materials in the work, these materials will be subjected to the latest inspection and approval of the Engineer.
500.3  Construction Requirements
500.3.1 Trenches Excavation
Trenches shall be excavated in accordance with the requirement of Item 103, Structure Excavation, to a width sufficient to allow for proper
jointing of the conduit and thorough compaction of the bedding and backfill materials under and around the conduit. Where feasible, trench wall
shall be vertical.

The completed trench bottom shall be firm for its full length and width. Where required, in the case of crop drains, the trench shall have a longitudinal
camber of the magnitude specified.
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When so specified on the Plans, the excavation for conduits placed in embankment fill, shall be made after the embankment has been completed
to the specified or directed height above the designed grade of the conduit.

500.3.2 Bedding
The bedding shall conform to one of the classes specified. When no bedding class is specified, the requirements for Class C bedding shall apply.

Class A bedding shall consist of a continuous concrete cradle conforming to the plan details.

Class B bedding shall consist of bedding the conduit to a depth of not less than 30 percent of the vertical outside diameter of the conduit. The
minimum thickness of bedding material beneath the pipe shall be 100 mm. The bedding material shall be sand or selected sandy soil all of which
passes a 9.5 mm sieve and not more than 10 percent of which passes a 0.075 mm sieve. The layer of the bedding material shall be shaped to fit
the conduit for at least 15 percent of its total height. Recesses in the trench bottom shall be shaped to accommodate the bell when bell and spigot
type conduit is used.

Class C bedding shall consist of bedding the conduit to a depth of not less than 10 percent of its total height. The foundation surface, completed
in accordance with tem 103, Structure Excavation, shall be shaped to fit the conduit and shall have recesses shaped to receive the bells, if any.

For flexible pipe, the bed shall be roughly shaped and a bedding blanket of sand or fine granular material as specified above shall be provided as
follows:

Pipe Corrugation Depth Minimum Bedding Depth
10mm 25mm
25mm 50 mm
50 mm 75 mm

For large diameter structural plate pipes the shaped bed need not exceed the width of bottom plate.

500.3.3 Laying Conduit

The conduit laying shall begin at the downstream end of the conduit line. The lower segment of the conduit shall be in contact with the shaped
bedding throughout its full length. Bell or groove ends of rigid conduits and outside circumferential laps of flexible conduits shall be placed facing
upstream. Flexible conduit shall be placed with longitudinal laps or seams at the sides.

Paved or partially-lined conduit shall be laid such that the longitudinal center line of the paved segment coincides with the flow line. Elliptical and
elliptically reinforced conduits shall be placed with the major axis within 5 degrees of a vertical plane through the longitudinal axis of the canduit.

500.3.4 Jointing Conduit

Rigid conduits may either be of bell and spigot or tongue and groove design unless another type is specified. The method of joining conduit
sections shall be such that the ends are fully entered and the inner surfaces are reasonably flush and even,

Joints shall be made with (a) Portiand Cement mortar, (b) Portland Cement grout, (c) rubber gaskets, (d) oakum and mortar, (e) oakum and joint
compound, (f) plastic sealing compound, or by a combination of these types, or any other type, as may be specified. Mortar joints shall be made
with an excess of mortar to form a continuous bead around the outside of the conduit and finished smooth on the inside. For grouted joints, malds
or runners shall be used to retain the poured grout. Rubber ring gaskets shall be installed so as to form a flexible water-light seal. Where oakum is
used, the joint shall be called with this material and then sealed with the specified material,

When Portland Cement mixtures are used, the completed joints shall be protected against rapid drying by any suitable covering material.
Flexible conduits shall be firmly joined by coupling bands.

Conduits shall be inspected before any backfill is placed. Any pipe found to be out of alignment, unduly settled, or damaged shall be taken up and
re-laid or replaced.

500.3.5 Field Strutting

When required by the Plans, vertical diameter of round flexible conduit shall be increased 5 percent by shop elongation or by means of jacks
applied after the entire line of conduit has been installed on the bending but before backfilling. The vertical elongation shall be maintained by
means of sills and struts or by horizontal ties shall be used on paved invert pipe.

Ties and struts shall be 300 mm in place until the embankment is completed and compacted, unless otherwise shown on the Plans.

These construction specifications shall also apply in the case of re-laid conduits. In addition, all conduits salvaged for relaying shall be cleaned of
all foreign materials prior to reinstallation.

500.3.6 Backfilling

Materials for backfilling on each side of the conduit for the full trench width and to an elevation of 300 mm above the top of the conduit shall be
fine, readily compactible soil or granular material selected from excavation or from a source of the Contractor's choice, and shall not contain stones
that would be retained on a 50 mm sieve, chunks of highly plastic clay, or other objectionable material. Granular backfill material shall have not
less than 85 percent passing a 12.5 mm sieve and not less than 95 percent retained on a 4.75 mm sieve. Oversized material, if present, shall be
removed at the source of the material, except as directed by the Engineer.

When the top of the conduit is flushed with or below the top of the trench, backfill material shall be placed at or near optimum moisture content and
compacted in layers not exceeding 150 mm (compacted) on both sides to an elevation 300 mm above the top of the conduit. Care shall be exercised
to thoroughly compact the backfill under the haunches of the conduit. The backfill shall be brought up evenly on both sides of the conduit for the
full required length. Except where negative projecting embankment-type installation is specified, the backfill material shall be placed and compacted
for the full depth of the trench.

When the top of the conduit is above the top of the trench, backfill shall be placed at or near optimum moisture content and compacted in layers
not exceeding 300 mm (compacted) and shall be brought up evenly on both sides of the conduit for its full length to an elevation 300 mm above
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the top of the conduit. The width of the backfill on each side of the conduit for the portion above the top of the trench shall be equal to twice the
diameter of the conduit or 3.5 m, whichever is less. The backfill material used in the french section and the portion above the top of the trench for
a distance on each side of the conduit equal to the horizontal inside diameter and to 300 mm above the top of the conduit shall conform to the
requirements for backfill materials in this Subsection. The remainder of the backfill shall consist of materials from excavation and borrow that is
suitable for embankment construction.

Compaction to the density specified in Item 104, Embankment, shall be achieved by use of mechanical tampers or by rolling.

All conduits after being bedded and backfill as specified in this Subsection shall be protected by one meter cover of fill before heavy equipment is
permitted to cross during construction of the roadway.

500.3.7 Imperfect Trench

Under this method, for rigid conduit, the embankment shall be completed as described in Subsection 500.3.6, Backfilling, to a height above the
conduit equal to the vertical outside diameter of the conduit plus 300 mm. A trench equal in width to the oulside horizontal diameter of the conduit
and to the length shown on the plans or as directed by the Engineer shall then be excavated to within 300 mm of the top of the conduit, trench
walls being as nearly vertical as possible. The trench shall be loosely filled with highly compressible soil. Construction of embankment above
shall then proceed in a normal manner.

5004  Method of Measurement

Conduit of the different types and sizes, both new and re-laid, will be measured by the linear meter in place. Conduit with sloped or skewed ends
will be measured along the invert.

Each section will be measured by the number of units installed.

Branch connection and elbows will be included in the length measurement for conduit, or they may be measured by the number of units installed.
Class B bedding material placed and approved shall be measured by the cubic meter in place.

When the Bid Schedule contains an estimated quantity for “Fumishing and Placing Backfill Material, Pipe Culvert”, the quantity to be paid for wil
be the number of cubic meter complete in place and accepted, measured in final position between limits as follows:

1 Measurement shall include backfill material in the trench up to the top of the original ground line but will not include any
material placed outside of vertical planes 450 mm up outside of and parallel to the inside wall of pipe at its widest horizontal
dimension.

2 When the original ground line is less than 300 mm above the top of the pipe, the measurement will also include the placing

of all backfill materials, above the original ground line adjacent to the pipe for a height of 300 mm above the top of pipe and
for a distance on each side of the pipe not greater than the widest horizontal dimension of the pipe.

3. The measurement shall include the placing of backfill material in all trenches of the imperfect trench method. Materials re-
excavated for imperfect trench construction will be measured for payment under ltem 103, Structure Excavation.

500.5  Basis of Payment

The accepted quantities of conduit, determined as provided in Section 500.4, Method of Measurement, shall be paid for at the contract unit price
per linear meter for the conduit of the types and sizes specified complete in place. End sections and, when so specified, branch connections and
elbows, shall be paid for at the contract unit price per piece for the kind and size specified complete in place.

Excavation for culverts and storm drains, including excavation below flow line grade and for imperfect trench, shall be measured and paid for as
provided in Item 103, Structure Excavalion.

Concrete for Class A bedding will be paid for under tem 405, Structural Concrete.

When the Bid Schedule does not contain as estimated quantity for “Furnishing and Placing Backfill Material, Pipe Culvert” payment for placing
backfill material around pipe culverts will be considered as included in the payment for excavation of the backfill material.

Payment will be made under:

Payment Item Number Description Unit of Measurement

500 (1)b Pipe Culverts, 760mm Dia. (30°@) Linear Meter

ITEM 503(b) - DRAINAGE STEEL GRATING WITH FRAME (440mm x 300mm Trench Grating)

5031 Description

This item shall consist of fumishing all materials, tools, and equipment including labor required in undertaking the proper application of steel
grating with frame as shown on the plans and in accordance with this specification.

503.2 Classes and Uses of Road Grates and Frames

Classes of grates that are commonly use in drainage work are sump, trench and box.

Sump grates shall be used to create a trafficable ground level entry area for surface rainwater to flow into the underground stormwater drainage
system. Sump grates shall be used in paved or grassed areas that are graded to direct the surface water to a single pit or to a series of pits.
Sump grates shall be plain or hinged.

Trench grates shall be used to collect surface rainwater runoff from areas that cannot be graded to direct flow into a single pit.
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Box grates or road drainage shall be used to transfer road surface storm water into an underground drainage system. Normally used in
conjunction with kerb entry, the addition of the grate significantly increases the hydraulic capacity of the inlet, particularly on steep slopes.

503.3 Strength Classifications and the Loading Conditions for Sump, Trench and Box grates
Class A - Test Load 10kN

For locations trafficked only by pedestrians, wheelchairs and cyclists — inaccessible to motor vehicles by virtue of barriers, narrow
passages or stepped or unpaved approaches.

Class B - Test Load 80kN

For locations normally trafficked by pedestrians and slow-moving passenger cars or light agricultural tractors. These locations include
areas accessible to infrequent slow-moving heavy trucks. Typical locations include footpaths, ground level and multistoried car parks,
suburban driveways and back yards.

Class C - Test Load 150kN
For locations trafficked by slow moving fully laden trucks such as pedestrians, malls and industrial or commercial areas.
Class D - Test Load 210kN

For locations trafficked by fast moving fully laden frucks and forklifts with wheel loads to 5.0T. This includes all public roads from
residential to freeway.

Class E, F or G - Test Load 400kN, 600kN or 500kN

For locations subject to vehicles such as large forklifis, earthmoving or container handling equipment and aircraft. Typical locations
include wharves, container storage areas, heavy industry or construction sites and domestic or international airports.

All loading conditions specified above are applicable to the three classes of grates depending on their specific uses and locations.
503.4 Materials Requirement

503.4.1 Steel Grating

The steel grating shall be made of fabricated mild steel provided with hot dip galvanized in accordance with ASTM A153/AASHTO M 232 for
superior corrosion protection. Steel grating shall be machine-made grating comprised of steel flat bars standing on edge equispaced from each
other. To prevent them from falling over and to provide restraint in buckling, a twisted cross rod (6mm) is forge-welded! into the top of the flat
bars.

503.4.2 Steel Frame

The steel frame clear openings of drainage grates shall be 15mm larger than nominal sizes of industry standard sized pits. These pits increase
in size in increments of 150mm. This shall be done to allow frames to be placed over standard panel formwork and cast in while pouring the pit
walls, to speeds up installation and ensure the frame is fully embedded in the concrete.

503.4.3 Drainage Grate Sizes

The drainage grates shall be identified by their internal clear opening dimensions of the frame. For square and rectangular grates, the normal
convention shall be the width x length. Metal units shall conform to the approved plan dimensions and specifications requirement for the
designated materials.

Grates shall consist of 25mm to 65mm x 3mm, 4.5mm or Smm thick fiat bars with length of not more than 6.1m spaced at 30mm o.c. with Bmm
twisted rod spaced at 100mm o.c.. Angular frame (L 75mm x 75mm x 9mm thick) shall be coated with hot dipped galvanized for superior
corrosion protection finish and extended life. If required, I-Beam support shall be provided in the grates in accordance with the approved plan. It
shall also conform to the requirements of ASTM A 153 or ils equivalents AASHTO M 232.

503.4.4 The metal unit shall conform to ASTM A 36 / AASHTO M 183.

Dimension Tolerances:
Thickness - +0.20mm
Width = + 0.80mm
Length = + 50mm/NIL mm
Straightness = 6mm in each 1.5m length

503.4.5 Joint Mortar

Unless otherwise indicated on the Plans, joint mortar shall be composed of one-part Portland Cement and two parts fine aggregate by volume to
which hydrated lime has been added in an amount equal to 10 percent of the cement by weight. All materials for mortar shall meet the
requirements of Item 405, Structural Concrete. Structural concrete used shall attain a minimum 28-day compressive strength of 20.682 MPa
(3000 psi).

503.5 Construction Requirements
Concrete construction shall conform to the requirements for Item 405, Structural Concrete.

Metal gratings which are to rest on frames shall bear on them evenly. They shall be assembled before shipment and so marked that the same
pieces may be reassembled readily in the same position when installed. Inaccuracy of bearings shall be corrected by machining, if necessary.
The steel grating and its corresponding frame shall constitute one pair.

! Forge-welding is a process of metal fusion using a combination of high temperature and high pressure.
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When grade adjustment or existing drainage grates is specified, the frames and steel gratings shall be removed and the walls shall be
reconstrucled as required. The cleaned frames shall be reset at the required elevation. Upon completion, each drainage grates shall be cleaned
of any accumulations of silt, debris, or foreign matter of any kind and shall be kept clear of such accumulation until final acceptance of the work.

Excavation and backfill shall be done in accordance with ltem 102, Excavation.

503.6 Acceptance Requirement

A sufficient number of cylinders for concrete construction shall be cast from the concrete for each unit for compression tests at 7, 14 and 28 days,
and to allow for at least 3 cylinders for each test. If the strength requirement is met at 7 or 14 days, the units shall be certified for use 14 days
from the date of casting. If the strength is not met at 28 days, all units made from that batch or load will ba rejected.

The steel grating plants will be inspected periodically for compliance with specified manufacturing and fabricating methods and bars samples will
be obtained for labaratory testing for compliance with material quality requirements.

All draining grates materials shall be subjected to inspection for acceptance as to condition at the latest practicable time the Engineer has the
opportunity to check for compliance prior to or during incorporation of materials into the work.

503.7 Method of Measurement

The quantity to be measured and paid for will be the number of pairs of metal frames and gratings completed and accepted. Concrete and
reinforcing steel (AASHTO M 31) will be measured and paid for under ltem 405, Structural Concrete and item 404, Reinforcing Steel,
respectively.

Excavation and backfill will be measured and paid for as provided in ltem 102, Excavation.

503.8 Basis of Payment

The accepted quantities, determined as provided in Section 503.7, Method of Measurement of the Pay ltems in the Bill of Quantities will be paid
for at the contract unit prices, which shall constitute full compensation for furnishing and placing all materials and for all labor, equipment, tools and
incidentals necessary to complete the item.

Payment will be made under:

Pay Item No. Description Unit Of Measurement
503(b) Drainage Steel Grating with Frame Kgs.
(440mm x 300mm Trench Grating)
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