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L INTRODUCTION

The drawings and the Specification are complementary to each other. Drawings are graphic means of
showing works to be done. They are particularly suited to showing where materials are located. Thus,
drawing exists essentially to show sizes, location, and placement. Not all works, however, can be
presented in the drawings. Generalized works are usually in statement form; hence the Contractor is

strongly advised to read the specification carefully.

Specification on the other hand, is used to describe the materials, construction techniques, samples,
shop drawings, guarantee, and the other contract requirements. Together, the Drawings and the
Specification are used to inform the contractor. In cases where specified brand carries with it the
manufacture’s specifications, the manufacture’s specification shall hold the precedence over this

specification.

1. THE LANGUAGE OF THE SPECIFICATIONS:

The specifications are the abbreviated type and include incomplete sentences. The selection of

sentence structure depends on the underlying principles of the specifications:

a. That the technical specifications are only one part of the Contract Document.
b. That the contract is between the Owner and the General Contractor; and
G That the General Contractor is the only party responsible for completing the work in accordance

with the Contract Document

Therefore:

A. Only the General Contractor is referred to in the specification so as not to violate the intent of

the contract and so as not to undermine the proper chain of command.

B. Any reference to Specialty Trade Contractors in the technical Specifications is made only in so
far a selection of specialty Trade Contractors is made through bidding. Once the Specialty Trade
Contractions are selected and assigned to the General Contractor, the General Contractor assumes
all responsibilities for the execution of the whole project in accordance with the Contract Documents.
Therefore, in the contract between the Owner and the General Contractor, the Specialty Trade
Contractor, the Specialty Trade Contractor is not referred to the entire Contract Document, the work
“Contractor” referred to the General Contractor.

C. The omission of the phrase “the contractor shall” is intentional because the whole
specifications are directed to the Contractor. Omitted words or phrases shall be supplied by the

interference in the same manner, as they are when a “note” occurs in the drawings.
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D. Where “as shown”, “as intended”, “as detailed”, or words similar import are used, it shall be
understood that the reference in the drawings accompanying the specifications is made unless

otherwise stated.

E. Where “as directed”, “as required”, “as permitted”, “as authorized”, “as approved”, “as
accepted”, or other words similar import are used, it shall be understood that the direction,
requirements, permission, authorization, approval, or acceptance of the Architect is intended unless

otherwise stated.

F. - As used herein, “provide” shall be understood to mean “provide complete in place” that is
“furnished and installed”.

Ml GENERAL REQUIREMENTS:

1. The contractor shall secure from the government agencies all necessary licenses and permits
needed.

2. Cleanliness shall be maintained at all times within the job site and its immediate premises.
3. If errors or omissions appear in the drawings, specifications or other documents, these shall

be referred to the designing architect.

4. The building site shall be filled up to the required grade.

. All fills shall be in layers of 0.15m in thickness, each layer being thoroughly compacted by
wetting and tamping.

6. All applicable provisions of the different divisions of the specification for each work trade shall
apply for all items cited in this summary.

7. Materials deemed necessary to complete the work but not specifically mentioned in the
specification, working drawings, of in the Contract Document, shall be supplied and installed by the
Contractor without extra cost to the Owner. Such material shall be of the highest quality available and
install and applied in a workmanlike manner at prescribed or appropriate locations.

8. Materials specifically mentioned in this Summary shall be installed following efficient and
sound Engineering and Construction practice, and especially as per Manufacture’s application and
installation specification, which shall govern over all works, alluded in this Specification.

9. The Contractor shall clean the site and dispose waste after the completion of the project.

IV. PREPARATION OF SITE:

1. The owner shall take out the building accurately and shall establish grades according to
plans and specifications. _
2. Basic batter board references as directed by the project engineer shall be erected at such

places where they will not be disturbed during construction.
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V. SPECIFICATION OUTLINE:

WORK ITEM PER DPWH STANDARD

CIVIL WORKS
EARTHWORKS

ltem 803(1)a - Structure Excavation (Common Soil)
Referring to ltem 103, Part C of volume II (Blue Book):
Description
This item 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 reasonable close 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.
Construction Requirements
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 tem 100 - Clearing and Grubbing.

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 footing shall be excavated to the lines and
grades or elevations shown on the Plans or as staked y 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.

Boulders, logs, and other objectionable materials encountered in excavation shall be removed.

After each excavation is completed, the Contractor shall notify the Engineer to that effect and no
footing, bedding material or pipe culvert shall be placed until the Engineer has approved the depth of
excavation and the character of the foundation material.

(2) Structures other than pipe culverts.

All rock or other hard foundation materials shall be cleaned of all loose materials, and cut to a firm
surface, either level, stepped, or serrated as directed by the Engineer. All seams or crevices shall be

4

aND Sqy,

“g gu

7

o

f/'.

‘\



Republic of the Philippines
University of Science and Technology of Southern Philippines
Alubijid | Cagayan de Oro | Claveria | Jasaan | Oroquieta | Panaon

¢
N I,,

o

%,

cleaned and grouted. All loose and disintegrated rocks and thin strata shal be removed. When the
footing is to rest on material other than rock, excavation to final grade shall not be made until just
before the footing is to be placed. When the foundation material is soft or mucky or otherwise
unsuitable, as determined by the Engineer, the Contractor shall emove the unsuitable material and
backfill with approved granular material. This foundation fill shall be placed and compacted in 150
mm. 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 footing.

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 e deposited at any time so as
to endanger the partly finished structure.

Backfill and Embankment for Structures Other Than Pipe Culverts

Excavated areas around structures shall be backfilled with free draining granular material approved
by the Engineer and placed in horizontal layers not over 150 mm. 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 until 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 y 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 - Compaction) 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 be 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.

Method of Measurement

Structure Excavation

The volume of excavation to be paid for will be the number of cubic meters measured in original
position of material 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:
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(1) The volume outside of vertical planes 450 mm. 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.

(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. 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 footings.

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 labor, equipment, tools and incidentals necessary to complete the work prescribes in this
Iltem, except as follows:

(1) Any excavation for footings ordered at a depth more than 1.5 m. below the lowest elevation
shown on 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.

(2) Concrete will be measured and paid for as provided under ltem 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 ltem 102.

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

Payment will be made under:

Payment ltem Item Unit of
Number Description Measurement
103(1) Structure Excavation Cubic Meter
103(2) Bridge Excavation Cubic Meter
103(3) Foundation Fill Cubic Meter
103(4) Excavation ordered below Plan elevation Cubic Meter
103(5) Shoring, cribbing, and related work Lump Sum
103(6) Pipe culverts and drain excavation Cubic Meter

Iltem 804(1)a Embankment (from Structure Excavation)

Referring to Item 104, Part C of volume Il (Blue Book):
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Description

This item shall consist of the construction of embankment in accordance with this Specification and
in conformity with the lines, grades and dimensions shown on the Plans or established by the Engineer.

Material Requirements

Embankments shall be constructed of suitable materials, in consonance with the following
definitions:

1) Suitable Material - Material which is acceptable in accordance with the Contract and which
can be compacted in the manner specified in this ltem. It can be common material or rock.

Selected Borrow, for topping - soil of such gradation that all particles will pass a sieve with 75
mm. square openings and not more than 15 mass percent will pass the 0.075 mm. (No. 200) sieve,
as determined by AASHTO T 11. The material shall have a plasticity index of not more than 6 as
determined by AASHTO T 90 and a liquid limit of not more than 30 as determined by AASHTO T 89.

2) Unsuitable Material - Material other than suitable materials such as:

(a) Materials containing detrimental quantities of organic materials, such as grass, roots and
sewerage.
(b) Organic soils such as peat and muck.

(c) Soils with liquid limit exceeding 80 and/or plasticity index exceeding 55.
(d) Soils with a natural water content exceeding 100%.

(e) Soils with very low natural density, 800 kg/m3 or lower.

(f) Soils that cannot be properly compacted as determined by the Engineer.
Construction Requirements

General

Prior to construction of embankment, all necessary clearing and grubbing in that area shall have been
performed in conformity with ltem 100, Clearing and Grubbing.

Embankment construction shall consist of constructing roadway embankments, including preparation
of the areas upon which they are to be placed; the construction of dikes within or adjacent to the
roadway; the placing and compacting of approved material within roadway areas where unsuitable
material has been removed; and the placing and compacting of embankment material in holes, pits,
and other depressions within the roadway area.

Embankments and backfills shall contain no muck, peat, sod, roots or other deleterious matter. Rocks,
broken concrete or other solid, bulky materials shall not be placed in embankment areas where piling
is to be placed or driven.

Where shown on the Plans or directed by the Engineer, the surface of the existing ground shall be
compacted to a depth of 150 mm. and to the specified requirements of this item.

Where provided on the Plans and Bill of Quantities the top portions of the roadbed in both cuts and
embankments, as indicated, shall consist of selected borrow for topping from excavations.

Methods of Construction

Where there is evidence of discrepancies on the actual elevations and that shown on the Plans,
a preconstruction survey referred to the datum plane used in the approved Plan shall be undertaken
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by the Contractor under the control of the Engineer to serve as basis for the computation of the actual
volume of the embankment materials.

When embankment is to be placed and compacted on hillsides, or when new embankment is
to be compacted against existing embankments, or when embankment is built one-half width at a
time, the existing slopes that are steeper than 3:1 when measured at right angles to the roadway shall
be continuously benched over those areas as the work is brought up in layers. Benching will be subject
to the Engineer’s approval and shall be of sufficient width to permit operation of placement and
compaction equipment. Each horizontal cut shall begin at the intersection of the original ground and
the vertical sides of the previous cuts. Material thus excavated shall be placed and compacted along
with the embankment material in accordance with the procedure described in this Section.

Unless shown otherwise on the Plans or special Provisions, where an embankment of less than
1.2 m. below subgrade is to be made, all sod and vegetable matter shall be removed from the surface
upon which the embankment is to be placed, and the cleared surfaced shall be completely broken up
by plowing, scarifying, or steeping to a minimum depth of 150 mm. except as provided in Subsection
102.2.2. Sod not required to be removed shall be thoroughly disc harrowed or scarified before
construction of embankment. Wherever a compacted road surface containing granular materials lies
within 900 mm. of the subgrade, such old road surface shall be scarified to a depth of at least 150
mm. whenever directed by the Engineer. This scarified material shall be compacted as provided in
Subsection 104.3.3.

When shoulder excavation is specified, the roadway shoulders shall be excavated to the depth
and width shown on the Plans. The shoulder material shall be removed without disturbing the adjacent
existing base course material, and all excess excavated materials shall be disposed off as provided in
Subsection 102.2.3. If necessary, the areas shall be compacted before being backfilled.

Roadway embankment of earth material shall be placed in horizontal layers not exceeding 200
mm., loose measurement, and shall be compacted as specified before the next layer is placed.
However, thicker layer maybe placed if vibratory roller with high compactive effort is used provided
that density requirement is attained and as approved by the Engineer. Trial section to this effect must
be conducted and approved by the Engineer. Effective spreading equipment shall be used on each lift
to obtain uniform thickness as determined in the trial section prior to compaction. As the compaction
of each layer progresses, continuous leveling and manipulating will be required to assure uniform
density. Water shall be added or removed, if necessary, in order to obtain the required density.
Removal of water shall be accomplished through aeration by plowing, blading, discing, ot other
methods satisfactory to the Engineer.

Where embankment is to be constructed across low swampy ground that will not support the
mass of trucks or other hauling equipment, the lower part of the fill may be constructed by dumping
successive loads in a uniformly distributed layer of a thickness not greater than necessary to support
the hauling while placing subsequent layers.

When excavated material contains more than 25 mass percent of rock larger 150 mm. in
greatest diameter and cannot be placed in layers of the thickness prescribed without crushing
pulverizing or further breaking down the pieces resulting from excavation methods, such materals may
be placed on the embankment in layers not exceeding in thickness the approximate average size of
the larger rocks, but not greater than 600 mm.

Even though the thickness of layers is limited as provided above, the placing of individual rocks
and boulders greater than 600 mm. in diameter will be permitted provided that when placed, they do
not exceed 1200 mm. in height and provided they are carefully distributed, with the interstices filled
with finer material to form a dense and compact mass.

Each layer shall be leveled and smoothed with suitable leveling equipment and by distribution
of spalls and finer fragments of earth. Lifts of material containing more than 25 mass percent of rock
larger than 150 mm. in greatest dimensions shall not be constructed above an elevation 300 mm.
below the finished subgrade. The balance of the embankment shall be composed of suitable material
smoothed and placed in layers not exceeding 200 mm. in loose thickness and compacted as specified
for embankments.

Dumping and rolling areas shall be kept separate, and no lift shall be covered by another until
compaction complies with the requirements of Subsection 104.3.3.
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Hauling and leveling equipment shall be so routed and distributed over each layer of the fill in
such a manner as to make use of compaction effort afforded thereby and to minimize rutting and
uneven compaction.

104.3.3. Compaction
Compaction Trials

Before commencing the formation of embankments, the Contractor shall submit in writing to the
Engineer for approval his proposals for the compaction of each type of fill material to be used in the
works. The proposals shall include the relationship between the types of compaction equipment, the
number of passes required and the method of adjusting moisture content. The Contractor shall carry
out full scale compaction trials on areas not less than 10 m. wide and 50 m. long as required by the
Engineer and using his proposed procedures or such amendments thereto as may be found necessary
to satisfy the Engineer that all the specified requirements regarding compaction can be consistently
achieved. Compaction trials with the main typed of fill material to be used in the works shall be
completed before work with the corresponding materials will be allowed to commence.

Throughout the periods when compaction of earthwork is in progress, the Contractor shall adhere to
the compaction procedures found from compaction trials for each type of compaction equipment
employed and each degree of compaction specified.

Earth

The Contractor shall compact the material placed in all embankment layers and the material scarified
to the designated depth below subgrade in cut sections, until a uniform density of not less than 95
mass percent of the maximum dry density determined by AASHTO T 99 Method C, is attained, at a
moisture content determined by the Engineer to be suitable for such density. Acceptance of
compaction may be based on adherence to as approved roller pattern developed as set forth in ltem
106, Compaction Equipment and Density Control Strips.

The Engineer shall during progress of the Work, make density tests of compacted material in
accordance with AASHTO T 191, T 205, or other approved field density tests, including the use of
properly calibrated nuclear testing devices. A correction for coarse particles may be made in
accordance with AASHTO T 224. If, by such tests, the Engineer determines that the specified density
and moisture conditions have not been attained, the Contractor shall perform additional work as may
be necessary to attain the specified conditions.

At least one group of three in-situ density tests shall be carried out for each 500 m2 of each
layer of compacted fill.

Rock

Density requirements will not apply to portions of embankments constructed of materials which cannot
be tested in accordance with approved methods.

Embankment materials classified as rock shall be deposited, spread and leveled the full width of the
fill with sufficient earth or other fine material so deposited to fill the interstices to produce a dense
compact embankment. In addition, one of the rollers, vibrators, or compactors meeting the
requirements set forth in Subsection 106.2.1 Compaction Equipment, shall compact the embankment
full width with a minimum of three-complete passes for each layer of embankment.

104.3.5. Protection of Structure

If embankment can be deposited on one-side only of abutments, wing walls, piers or culvert headwalls,
care shall be taken that the area immediately adjacent to the structure is not compacted to the extent
that | will cause overturning of, or excessive pressure against the structure. When noted on the Plans,
the fill adjacent to the end bent of a bridge shall not be placed higher than the bottom of the backfill
of the bent until the superstructure is in place. When embankment is to be placed on both sides of a
concrete wall or box type structure, operations shall be so conducted that the embankment is always
at approximately the same elevation on both sides of the structure.
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104.3.6. Rounding and Warping Slopes

Rounding-Except in solid rock, the tops and bottoms of all slopes, including the slopes of drainage
ditches, shall be rounded as indicated on the Plans. A layer of earth overlaying rock shall be rounded
above the rock as done in earth slopes.

Warping-adjustments in slope shall be made to avoid injury in standing trees or marring of weathered
rock, or to harmonize with existing landscape features, and the transition to such adjusted slopes shall
be gradual. At intersections of cuts and fills, slopes shall be adjusted and warped to flow into each
other or into the natural ground surfaces without noticeable break.

104.3.7. Finishing Roadbed and Slopes

After the roadbed has been substantially completed, the full width shall be conditioned by removing
any soft or other unstable material that will not compact properly or serve the intended purpose. The
resulting areas and all other low sections, holes or depressions shall be brought to grade with suitable
selected material. Scarifying, blading, dragging, rolling, or other methods of work shall be performed
or used as necessary to provide a thoroughly compacted roadbed shaped to the grades and cross-
sections shown on the Plans or as staked by the Engineer.

All earth slopes shall be left with roughened surfaces but shall be reasonably uniform, without any
noticeable break, and in reasonably close conformity with the Plans or other surfaces indicated on the
Plans or as staked by the Engineer, with no variations therefrom readily discernible as viewed from the
road.

104.4 Method of Measurement

The quantity of embankment to be paid for shall be the volume of material compacted in place,
accepted by the Engineer will be paid under Embankment and such payment will be deemed to include
the cost of excavating, hauling, stockpiling and all other costs incidental to the work.

104.5 Basis of Payment
The accepted quantities, measured as prescribed in Section 104.4, shall be paid for at the
Contract unit price for each of the Pay Items listed below that is included in the Bill of Quantities. The

payment shall continue full compensation for placing and compacting all materials including laor,
equipment, tools and incidentals necessary to complete the work prescribed in this Item.

Payment will be made under:

Payment ltem ltem Unit of
Number Description Measurement
104(1) Embankment Cubic Meter
104(2) Selected Borrow for topping, Case 1 Cubic Meter
104(3) Selected Borrow for topping, Case 2 Cubic Meter
104(4) Earth Berm Cubic Meter

item 804(1)b - Embankment (from Borrow)

Referring to Item 104, Part C of volume Il (Blue Book):

Item 804(4) - Gravel Fill

Referring to Item 104, Part C of volume Il (Blue Book):
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Item 900 - Reinforced Concrete

900.1 Description

This Item shall consist of furnishing, placing, and finishing concrete in buildings and related structures,
flood control and drainage, ports, and water supply structures in accordance with this specification
and conforming to the lines, grades, and dimension shown on the plans.

900.2 Material Requirements

900.2.1 Portland Cement

This shall conform to the requirement of Item 700, Volume Il (Blue Book), Hydraulic Cement.
900.2.2 Concrete Aggregates

Concrete aggregate shall conform to the requirements of subsection 311.2.2 and 311.2.3 under ltem
311 of Volume Il (Blue Book) and ASTM C 33 for lightweight aggregates, except that aggregates failing
to meet these specifications but which have been shown by special that or actual service to produce
concrete of adequate strength and durability may be used under method (2) of determining the
proportion of concrete, where authorized by the Engineer.

Except as permitted elsewhere in this section, the maximum size of the aggregate shall be not larger
than one-fifth (1/5) of the narrowest dimensions between sides of forms of the member for which the
concrete is to be used nor larger than three-fourths of the minimum clear spacing between individual
reinforcing bars or bundle of bars or pretensioning strands.

900.2.2.1 Aggregate Tests

Samples of the fine and coarse aggregates to be used shall be selected by the Engineer for tests at
least 30 days before the actual concreting operations are to begin. It shall be the responsibility of the
Contractor to designate the source or sources of aggregate to give the Engineer sufficient time to
obtain the necessary samples and submit them for testing.

No aggregate shall be used until official advise has been received that it has satisfactorily passed all
tests at which time written authority shall be given for its use.

900.2.3 Water

Water used in mixing concrete shall conform to the requirement of subsection 311.2.4 under ltem
311, Part E of Volume |l (Blue Book).

900.2.4 Metal Reinforcement

Reinforcing steel bars shall conform to the requirements of the following specifications:

Deformed & Plain Billet Steel (ASTM A 615)

Bars for Concrete Reinforcement AASHTO M 31
Deformed Rail - Steel and Plain Bars

for Concrete Reinforcement ASTM A 616
Deformed A x b - Steel and Plain Bars

for Concrete Reinforcement ASTM A 617

If reinforcing bars are to be welded, these ASTM specifications shall be supplemented by requirements
assuring satisfactory weldability:

Bar and Rod Mats for Concrete Reinforcement ASTM A 187

Cold-Drawn Steel Wire for Concrete Reinforcement (ASTM A 82)
AASHTO M 32

Welded Steel Wire Fabric for Concrete Reinforcement (ASTM A 185)
AASHTO M55
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Except that the weld shear strength requirement of those specification shall be extended to include a
wire size differential up to and including six gages:

Wire and Strands for Prestressed Concrete ASTM A 416
ASTM A 421

Used in making strands for post-tensioning shall be cold-drawn and either stress-relieved in the case
of uncoated strands, or hot-dip galvanized in thecase of galvanized strands.

High strength alloy steel bar for post-tensioning shall be proofstressed to 90% of the granted tensile
strength. After proofstressing, the bars shall conform to the following minimum properties:

Tensile Strength fs’ 1000 MPa
Yield Strength (0.2 offset) 0.90fs’
Elongation at rupture in 20 diameter 4 percent
Reduction of area at rupture 25 percent
Structural Steel ASTM A 36
Steel Pipe for concrete-filled Pipe Columns ASTM A 53
Cast Iron Pipe for Composite Columns ASTM A 377
900.2.5 Admixures

Air-entraining admixtures, if used, shall conform to ASTM C 260.

Water-reducing admixtures, retarding admixtures, water-reducing and retarding admixtures and water
reducing and accelerating admixtures, if used, shall conform to the requirements of ASTM C 494.

900.2.6 Storage of Materials

Cement and aggregates shall be stored in such a manner as to prevent their deterioration or the
intrusion of foreign matter. Cement shall be stored immediately upon arrival on the site of the work, in
substantial, waterproof bodegas, with a floor raised from the ground sufficiently high to be free from
dampness. Aggregates shall be stored in such a manner as to avoid the inclusion of foreign materials.
900.3 Construction Requirements

Notations: The notations used in these regulations are defined as follows:

Fc’ = compressive strength of concrete
Fsp = ratio of splitting tensile strength to square foot of compressive strength.
900.3.1 Concrete Quality

All plans submitted for approval or used for any project shall clearly show the specified strength, fc’,
of concrete of the specified age for which each part of the structure was designed.

Concrete that will be exposed to sulfate containing or other chemically aggressive solutions shall be
proportioned in accordance with: Recommended Practice for Selecting Proportions for Concrete (ACI
613)" and Recommended Practice for Selecting Proportions for Structural Lightweight Concrete (ACI
613A).”

900.3.2 Methods of Determining the Proportions of Concrete

The determination of the proportions of cement, aggregate, and water to attain the required strengths
shall be made by one of the following methods, but lower water-cement ratios may be required for
conformance with the quality of concrete.

Method 1. Without Preliminary Test

Where preliminary test data on the materials to be used in the concrete have not been obtained the

water-cement ratio for a giver strength of concrete shall not exceed the values shown in Table 900.1.
When strengths in excess of 281 kilograms per square centimeter (4000 pounds per square inch) are
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required or when light weight aggregates or admixtures (other than those exclusively for the purpose
of entraining air) are used, the required water-cement ratio shall be determined in accordance with
Method 2.

Method 2. For combination of materials previously evaluated or to be established by trial mixtures.

Water-cement ratios for strengths greater than that shown in Table 900.1 may be used
provided that the relationship between strength and water-cement ratio for the materials to be used
has been previously established by reliable test data and the resulting concrete satisfies the
requirements of concrete quality.

Where previous data are not available. Concrete trial mixtures having proportions and
consistency suitable for the work shall be made using at least three different water-cement ratios (or
cement content in the case of lightweight aggregates) which will produce a range of strengths
encompassing those required for the work. For each water-cement ratio (or cement content) at least
three specimens for each age to be tested shall be made, cured and tested for strength in accordance
with ASTM C 39 and C 192.

The strength test shall be made at 7, 14, 28 days at which the concrete is to receive load, as
indicated on the plans. A curve shall be established showing the relationship between water-cement
ratio (or cement content) and compressive strength. The maximum permissible water-cement ratio for
the concrete to be used in the structure shall be that shown by the curve to produce an average
strength to satisfy the requirements of the strength test of concrete provided that the water-cement
ratio shall be no greater than that required by concrete quality when concrete that is to be subjected
to the freezing temperatures which weight shall have a water-cement ratio not exceeding 6 gal. per
bag and it shall contain entrained air.

Where different materials are to be used for different portions of the work, each combination
shall be evaluated separately.

900.3.3 Concrete Proportions and Consistency

The proportions of aggregate to cement for any concrete shall be such as to produce a mixture which
will work readily into the corners and angles of the form and around reinforcement with the method of
placing employed on the work, but without permitting the materials to segregate or excess free water
to collect on the surface. The methods of measuring concrete materials shall be such that the
proportions can be accurately controlled and easily checked at any time during the work.

900.3.4 Sampling and Testing of Structural Concrete

As work progress, at least one (1) set of sample éonsisting of three (3) concrete cylinder test
specimens, 150 x 300 mm. shall be taken from each class of concrete placed each day, and each set
to represent not more than 75 cu. m. of concrete.

900.3.5 Consistency

Concrete shall have a consistency such that it will be workable in the required position. It shall be such
a consistency that it will flow around reinforcing steel but individual particles of the coarse aggregate
when isolated shall show a coating or mortar containing its proportionate amount of sand. The
consistency of concrete shall be gauged by the ability of the equipment to properly placed it and not
by the difficulty 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.

900.3.6 Strength Test of Concrete

When strength is a basis for acceptance, each class of concrete shall be represented by at least five
test (10 specimens). Two specimens shall be made for each test at a given age, and not less than one
test shall be made for each 150 cu. yd. of structural concrete, but there shall be at least one test for
each days concreting. The Building Official may require a reasonable number of additional tests during
the progress of the work. Samples from which compression test specimens are molded shall be
secured in accordance with ASTM C 172. Specimens made to check the adequacy of the proportions
for strength of concrete or as a basis for acceptance of concrete shall be made and laboratory-cured
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in accordance with ASTM C 31. Additional test specimens cured entirely under field conditions may be
required by the Building Official to check the adequacy of curing and protection of the concrete.
Strength tests shall be made in accordance with ASTM C 39.

The age for strength tests shall be 28 days or, where specified, the earlier age at which the concrete
is to receive its full load or maximum stress. Additional test may be made at earlier ages to obtain
advance information on the adequacy of strength development where age-strength relationships have
been established for the materials and proportions used.

To conform to the requirements of this item:

1 For structures designed in accordance with the working stress design method of this chapter,
the average of any five consecutive strength tests of the laboratory-cured specimens representing
each class of concrete shall be equal on or greater than the specified strength, fc’, and not more than
20 percent of the strength test shall have values less than that specified.

2. For structures designed in accordance with the ultimate strength design method of this
chapter, and for prestressed structures the average of any three consecutive strength test of the
laboratory cured specimens representing each class of concrete shall be to or greater than the
specified strength. Fc’ and not more than 10 percent of the strength tests shall have values less than
the specified strength.

When it appears that the laboratory-cured specimens will fail to conform to the requirements for
strength, the Engineer shall have the right to order changes in the concrete sufficient to increase the
strength to meet these requirements. The strengths of the specimens cured on the job are intended
to indicate the adequacy of protection and curing of the concrete and may be used to determine when
the forms may be stripped, shoring removed, or the structure placed in service. When, in the opinion
of the Building Official, the strengths of the job-cured specimens, the contractor may be required to
improve the procedures for protecting and curing the concrete, or when test of field-cured cylinders
indicate deficiencies in protection and curing, the Engineer may require test in accordance with ASTM
Specification C 42 or order load tests as outlined in the load tests of structures for that portion of the
structure where the questionable concrete has been placed.

900.3.7 Splitting Tensile Test of Concrete

To determine the splitting ratio, Fsp, for a particular aggregate, test of concrete shall be made as
follows:

1. Twenty four (24) 15 cm. dia. by 30 cm long (6 in. dia. by 12 in. long) cylinders shall be made
in accordance with ASTM C 192, twelve at a compressive strength level of approximately 219
kilograms per square centimeter (3000 psi) and twelve at approximately 280 kilograms per square
centimeter (4000 psi) or 350 kilograms per square centimeter (5000 psi). After 7 days moist curing
followed by 21 days drying at 23C (73F) and 50 percent relative humidity, eight of the test cylinders at
each of the two strength levels shall be tested for splitting strength and four for compressive strength.

2, The splitting tensile strength shall be determining in accordance with ASTM C 496, and
compressive strength in accordance with ASTM C 39.

The ratio, Fsp, of splitting tensile strength to the square root of compressive strength shall be
obtained by using the average of all 16 splitting tensile test and all 8 compressive tests.

Minimum Strength, Concrete other than fill, shall have a minimum compressive strength at 28
days of 140 kilograms per square centimeter (2000 psi).

900.3.8 Batching
Batching shall conform to the requirements of Item 405, Structural Concrete.
900.3.9 Mixing and Delivery

Mixing and delivery shall conform to the requirements of ltem 405, Structural Concrete.
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900.4 Concrete Surface Finishing: General

This shall be in accordance with Item 407, Concrete Structures.
900.5 Curing Concrete (See subsection 407)

900.6 Acceptance of Concrete

The strength of concrete shall be deemed acceptable if the average of 3 consecutive strength test
results is equal to or exceed the specified strength and no individual test result falls below the specified
strength by more than 15 %.

Concrete deemed to be not acceptable using the above criteria may be rejected unless contractor can
provide evidence, by means of core tests, that the quality of concrete represented by the failed test
result is acceptable in place. Three (3) cores shall be obtained from the affected area and cured and
tested in accordance with AASHTO T24. Concrete in the area represented by the cores will be deemed
acceptable if the average of cores is equal to or at least 85% and no sample core is less than 75% of
the specified strength otherwise it shall be rejected.

900.7 Method of Measurement

The quantity of concrete to be paid shall be the quantity shown on the Bid Schedule, unless changes
in design are made in which cases the quantity shown in the Bid Schedule will be adjusted by the
amount of the change for the purpose of payment. No deduction will be made for the volume occupied
by the pipe less than 101 mm. (4”) in diameter nor for reinforcing steel, anchors, weepholes or
expansion materials.

900.8 Basis of Payment

The accepted quantities of structural concrete completed in place will be paid for at the contract unit
price for cubic meter as indicated on the Bid Schedule.

Pay Iltem and Description Unit of Measurement
Structural Concrete Cubic Meter

Such prices and payment shall be full compensation for furnishing all materials, including metal water
stops, joints, joint fillers, weep holes, and rock backing and timber bumpers; for all form and false
work; for mixing, placing, furnishing, and curing the concrete; and for all labor, materials, equipment,
tools, and incidentals necessary to complete the item, except that reinforcing steel shall be paid for at
the contract unit price per kilogram for reinforcing steel metal pipes and drains, metal conduits and
ducts, and metal expansion angles shall be paid for as structural steel that when the proposal does
not include an item for structural steel these miscellaneous metal parts shall be paid for as reinforcing
steel.

ltem 404 - Reinforcing Steel

404.1 Description

This Item shall consist of furnishing, 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.
Iltem 710 - Reinforcing Steel and Wire Rope

710.1 Reinforcing Steel

Reinforcing steel shall conform to the requirements of the following Specifications:
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Deformed Billet-Steel Bars AASHTO M 31
For Concrete Reinforcement (ASTM A 615/PNS 49)

Deformed Steel Wire AASHTO M 225 (ASTM A 496)
For Concrete Reinforcement

Welded Steel Wire Fabric AASHTO M 55 (ASTM A 185)
For Concrete Reinforcement

Cold-Drawn Steel Wire AASHTO M 32 (ASTM A 82)
For Concrete Reinforcement

Fabricated Steel Bar or Rod Mats AASHTO M 54 (ASTM A 184)
For Concrete Reinforcement

Welded Deformed Steel Wire Fabric AASHTO M 221 (ASTM A 497)

of Concrete Reinforcement
Plastic Coated Dowel Bars AASHTO M 254 Type A
Low Alloy Steel Deformed Bars ASTM A 206

For Concrete Reinforcement

Bar reinforcement for concrete structures, except No. 2 bars shall be deformed in accordance with
AASHTO M 42, M 31 and M 53 for Nos. 3 to 11.

Dowel and tie bars shall conform to the requirements of AASHTO M 31 (ASTM A 615/PNS 49) or
AASHTO M 42 except that rail steel shall not be used for tie bars that are to be bent and straightened
during construction. Tie bars shall be deformed bars. Dowel bars shall be plain round bars. They shall
be free from burring or other deformation restricting slippage in the concrete. Before delivery to the
site of the work, a minimum of one half (1/2) the length of each dowel bar shall be painted with one
coat of approved lead or tar paint.

The sleeves for dowel bars shall be metal of an approved design to cover 50 mm., plus or minus 6.3
mm. of the dowel, with a closed end, and with a suitable stop to hold the end of the sleeve at least 25
mm. from the end of the dowel bar. Sleeves shall be of such design that they do not collapse during
construction.

Plastic coated dowel bar conforming to AASHTO M 254 may be used.

710.2 Wire Rope or Wire Cable

The wire rope or wire cable shall conform to the requirements of AASHTO M 30 for the specified
diameter and strength class.

710.3 Prestressing Reinforcing Steel
Prestressing reinforcing steel shall conform to the requirements of the following Specfications:

High-tensile wire AASHTO M 204 (ASTM A 421)
High-tensile wire strand or rope AASHTO M 203 (ASTM A 416)

High-tensile alloy bars as follows:

High-tensile-strength alloy bars shall be cold stretched to a minimum of 895.7 MPa. The resultant
physical properties shall be as follows:

Minimum ultimate tensile 1000 MPa followed by stress
Strength relieving
Minimum yield strength, 895.7 MPa

Measured by the 0.7 percent
Extension under load method
Shall not be less than

Minimum modulus of elasticity 25,000,000
Minimum elongation in 20 bar 4 percent
diameters after rupture
Diameters tolerance +0.762 mm. - 0.254 mm.

If shown on the Plans, type 270 k strand shall be used, conforming to AASHTO M 203.
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404.3 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 to the revisions of materials furnished in accordance with such lists and diagrams to
make them comply with the Plans shall be borne 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
supports and shall be protected 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 dirt, 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 tensile 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 as

required by the Engineer, Bars shall be bent around a circular pin having the following diameters (D)
in relation to the nominal diameter of the bar (d):

Nominal diameter, d, mm. Pin diameter (D)
10to 20 6d
2510 28 8d
32 and greater 10d

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

All steel reinforcement shall be accurately placed in the position shown on the Plans or as 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 300 mm. in each direction in which case, alternate
intersections shall be tied. Tied 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 6
mm. 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 as required by the
Engineer, the minimum distance between bars shall be 40 mm. 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 1.8 m. intervals.

404.3.5 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.
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Unless otherwise shown on the Plans, bars shall be lapped a minimum distance of:

Splice Type Grade 280 Grade 420 But not less
(40) (60) than

Tension 24 bar dia. 36 bar dia. 300 mm.

Compression 20 bar dia. 24 bar dia. 300 mm.

404.3.6 Lapping or 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 quantity 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.

Pay Item Number Description Unit of Measurement
404 Reinforcing Steel Kilogram
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Item 1027 - Cement Plaster Finish

1027.1 Description

This Item shall consist of furnishing all cement plaster materials, labor, tools and equipment required
in undertaking cement plaster finish as shown on the Plans and in accordance with this Specifications.

1027.2 Material Requirements

Manufactured materials shall be delivered in the manufacturer's original unbroken packages o
containers which are labelled plainly with the manufacturer’'s name and trademark.

1027.2.1 Cement

Portland cement shall conform with the requirements as defined in ltem 700, Hydraulic Cement.
1027.2.2 Hydrated Lime

Hydrated lime shall conform with the requirements as defined in ltem 701, Hydrated Lime.

1027.2.3 Fine Aggregates

Fine aggregates shall be clean, washed sharp river sand and free from dirt, clay, organic matter or
other deleterious substances. Sand derived from crushed gravel or stone may be used with the

Engineer's approval but in no case shall such sand be derived from stone unsuitable for use as coarse
aggregates.

1027.3 Construction Requirements
1027.3.1 Mixture

a) Mortar mixture for brown coat shall be freshly prepared and uniformly mixed in the proportion
by volume of one part Portland Cement, three (3) parts sand and one fourth (1/4) part hydrated lime.

b) Finish coat shall be pure Portland Cement properly graded conforming to the requirements of
Item 700, Hydraulic Cement and mixed with water to approved consistency and plasticity.

1027.3.2 Surface Preparation

a) After removal of formworks, reinforce concrete surfaces shall be roughened to improve
adhesion of cement plaster.

b) Surfaces to receive cement plaster shall be cleaned of all projections, dust, loose particles,
grease and bond breakers. Before any application of browncoat is commenced all surfaces that are to
be plastered shall be wetted thoroughly with clean water to produce a uniformly moist condition.

1027.3.3 Application

a) Brown coat mortar mix shall be applied with sufficient pressure starting from the lower portion
of the surface to fill the grooved and to prevent air pockets in the reinforced concrete/masonry work
and avoid mortar mix drooping. The brown coat shall be lightly broomed or scratch before surface had
properly set and allowed to cure.

b) Finish coat shall not be applied until after the brown coat has seasoned for seven days and
corrective measures had been done by the Contractor on surfaces that are defective. Just before the
application of the finish coat, the brown coat surface shall be evenly moistened with potable water.
Finish coat shall be floated first to a tue and even surface, then troweled in a manner that will force
the mixture to penetrate into the brown coat. Surfaces applied with finish coat shall then be smooth
with paper in a circular motion to remove trowel marks, checks and blemishes. All cement plaster
finish shall be 10 mm. thick minimum on vertical concrete and/or masonry walls.

|




Republic of the Philippines
University of Science and Technology of Southern Philippines
Alubijid | Cagayan de Oro | Claveria | Jasaan | Oroquieta | Panaon

Wherever indicated on the Plans to be “Simulated Red Brick Finish”, the Contractor shall
render brick design on plaster surface before brown coat had properly set and then slowed to dry.
Cement plaster shall not be applied directly to:

a) Concrete or masonry surface that had been coated with bituminous compound and,
b) Surfaces that had been painted or previously plastered.
1027.3.4 Workmanship

Cement plaster finish shall be true to details and plumbed. Finish surface shall have no visible
junction marks where one (1) Day’s work adjoins the other. Where directed by the Engineer or as
shown on the Plans vertical and horizontal groove joints shall be 25 mm. wide and 10 mm. deep.
1027.4 Method of Measurement

All cement plaster finish shall be measured in square meters or part thereof for work actually
completed in the building.

1027.5 Basis of Payment
The work quantified and determined as provided in the Bill of Quantities shall be paid for at
the Contract Unit Price which price constitutes full compensation including labor, materials, tools and

equipment and incidentals necessary to complete this Item.

Payment will be made under:

Payment ltem ltem Unit of
Number Description Measurement
1027(a) Cement Plaster Finish square meter
1027(b) Simulated Red Bricks.pn142 square meter
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902 Reinforcing Steel
Description

This item shall consist of furnishing, 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.

Material Requirements

Reinforcing steel shall meet the requirements of Item 710, Reinforcing Steel and Wire Rope.

Construction Requirements

Protection of Reinforcing Steel

Steel reinforcement shall be stored above the surface of the ground upon platforms, skid or other
supports and shall be protected as far as practicable from mechanical injury and surface deterioration
caused by exposure to conditions producing rust. When placed in the worked, reinforcement shall be
free from dirt, 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 dimension, cross
sectional area and tensile properties of the material meets the physical requirements for the size and
grade of steel specified.

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 diameter (D) in relation
to the diameter of the bar (d):

Bends and Hooks

Nominal diameter, (d), mm Pin diameter (D)
10to 20 6d

251028 8d

32 and greater 10d

Placing and Fastening

All steel reinforcement shall be accurately placed in the position shown on the Plans 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 300 mm in each direction, in which case, alternate 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 6 mm. 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. The minimum distance between bars
shall be 40 mm. Reinforcement any member shall be placed, inspected and approved by the Engineer
before the concrete begins. Concrete placed in violation of this provision may be rejected and removal
may be required.
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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 tapped a minimum distance of:

Splice Grade 40 Grade 60 But not less than
Tension 24 bar dia. 36 bar dia 300 mm
Compression 20 bar dia 24 bar dia 300 mm

In tapped 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 (1 1/3) 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.
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903 Forms and Falsework

Formwork Construction

Concrete forms shall be mortar-tight, true to the dimensions, lines and grades of the structure and
with sufficient strength, rigidity, shape and surface smoothness as to leave the finished works true to
the dimension shown on the Plans or required by the Engineer and the surface finish as specified.

The inside surfaces of form shall be cleaned of all dirt, mortar and foreign material. Forms which will
later be removed shall be thoroughly coated with form oil prior to use. The form oil shall be of
commercial quality form oil or other approved coating which will permit the ready release of the forms
and will not discolor the concrete.

Concrete shall not be deposited in the forms until all work in connection with constructing the forms
has been completed, all inspected and approved said forms and materials. Such work shall include
the removal of all dirt, chips, sawdust and other foreign material from the forms.

The rate of depositing concrete in forms shall be such to prevent bulging of the forms or form panels
in excess of the deflections permitted by this Specification. Forms shall have sufficient strength to
withstand the pressure resulting from placement and vibration of the concrete, and shall be
maintained rigidly in correct position

Removal of Forms and Falsework

Forms and falsework shall not be removed without the consent of the Engineer. The Engineer’s
consent shall not relieve the Contractor of responsibility for the safety of the work. Blocks and bracing
shall be removed at the time the forms are removed and in no case shall any portion of the wood forms
be left in the concrete.

Falsework removal for continuous or cantilevered structures shall be as directed by the Engineer or
shall be such that the structure is gradually subjected to its working stress.

When concrete strength tests are used for removal of forms and supports, such removal should not
begin until the concrete has attained the percentage of the specified design strength shown in the
table below;

Table 414.1 - Requirements for Removal of Forms

Minimum Time Minimum Percentage
FisieT Design Strength
Centering under beams frames or arches, 14 days 80 %
girders
Floor slabs: 14 days 70 %
Walls 1 day 70 %
Columns 2 days 70 %
Sides of Beams and all other vertical 1 day 70 %
surfaces

Forms and falsework shall not be released from under concrete without first determining if the
concrete has gained adequate strength without regard to the time element. In the absence of strength
determination, the forms and falsework are to remain in place until removal is permitted by the
Engineer.

To facilitate finishing, forms used on ornamental work, railing, parapets and exposed vertical surfaces
shall be removed in not less than 12 or more than 48 hours, depending upon the weather condition
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of concrete in columns, forms shall always be removed from them before the removal of shoring from
beneath beams and girders. The Unit of Measurement is Cubic meter.
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