




CONSTRUCTION 
FIRM/ COMPANY 

LOGO 

Republic of the Philippines 

( NAME OF CONSTRUCTION FIRM/ COMPANY ) 

Company Address 

BILL OF QUANTITIES 

PROJECT IDENTIFICATION NO.: 

Project Title: REPAIR/ UPGRADING OF CTE-ELS DRAINAGE SYSTEM 

Location: BSU LA TRINIDAD CAMPUS, KM.5, BALILI, LA TRINIDAD, BENGUET 

ABC: PhP. 5000,000.00 

Project Duration: 30 c.d. Inclusive of 4 Unworkable days 

Implementation Mode: By Contract 

Project Description: 
Equipment Needed Equipment Needed 

Item No. 

B.5 

B.7 

B.9

101(1) 

103(1)a 

804(1)a 

804(4) 

900 
-

1718(2) 

1027(1) 

503 

1032(1)c 

A. 

B. 

C. 

Qty. Description 

1 One Bagger Mixer 
--

CANAL-1, L= 70 L.M. 1 Plate Compactor (5HP) 

CANAL-2, L= 12 L.M. 
- -

CANAL-3,L= 77 L.M. 

Description 

Project Billboard / Signboard 

Occupational Safety and Health Program 
- -

Mobilization / Demobilization 
- - -

Removal of Structures and Obstruction 

Structure Excavation (Common Soil) 

Embankment from Structure Overhaul (*including Overhaul) 

Gravel Bedding 

Reinforced Concrete 
·--

---- -- -

Storm Drain (100mm CHB Non-Load Bearing Including RSB) 

Cement Plaster Finish 

Drainage Steel Grating with Frame (Trench Grating) 

Painting Works (*for Steel Canal Grills) 

Total Bid Cost 

---
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Breakdown of Bid Cost 

Direct Cost 

Equipment 

Labor 

Materials 

Indirect Cost 

OCM 

Contractor's Profit 

Taxes 

Project Cost (Total A+ B) 

Total Bid Cost in Figure 

Qty. 

- -

- -

Quantity 

1.00 

1.00 

1.00 

1.00 
- -

48.34 

48.34 
--

6.18 

12.37 

185.60 
-

185.60 

1,432.80 
-

44.00 

TOTAL BID AMOUNT IN WORDS: 

-

I hereby submit the foregoing bid; and that I understood the terms and conditions of the contract. 

( Signature ) 

NAME OF BIDDER/CONTRACTOR 

POSITION 

NAME OF CONSTRUCTION FIRM/ COMPANY 

DATE: 
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Unit 

each 

month 

lump sum 

lump sum 

cu.m. 
-

cu.m. 
--

cu.m. 

cu.m. 

sq.m . 

sq.m . 

kgs. 
- -

sq.m. 

Technical Personnel 

No. Description 

1 Site Engineer 

1 Safety Officer (Part Time) 

1 Construction Foreman 
--- -

Unit Cost Total Cost 
- . 

- -
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Name of Project: REPAIR / UPGRADING OF CTE-ELS DRAINAGE SYSTEM 
Location: BSU LA TRINIDAD CAMPUS, KM.5, BALILI, 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:  8 ft. x 8 ft. 
 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 
Hotline. 
 
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. 2.2.6) 
 
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 ¼ inch thick ordinary 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 quantities 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 furnishing 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 

B.5 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) 
Notification of Accidents and Occupational Illnesses (Rule 1050) 
Annual Work Accident/Illness Exposure Data Report (Rule 1050) 
Application for installation of mechanical/electrical equipment for construction of structure for industrial use (Rule 1070 and 1160) 
Annual Medical Report (Rule 1960) 
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 LUMP SUM 

 
 
B.9 – MOBILIZATION / DEMOBILIZATION 
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B.9.1 Description 
This item shall consist of the mobilization and demobilization of equipment needed for the project. In addition, this item also includes the cleaning of the project 
site including its surroundings before the final inspection. 
 
B.9.2 Method of Measurement 
The accepted quantities, measured as prescribed in section B.9.1 shall be paid for at the contract unit price for mobilization/ demobilization which price and 
payment shall be full compensation for furnishings and placing all materials, including all labor, equipment, tools, and incidentals necessary to complete the 
work prescribed in this item. 
 
B.9.3 Basis of Payment 
Payment will be made under: 

Pay Item Number Description Unit of Measurement 

B.9 MOBILIZATION / DEMOBILIZATION LUMP SUM 

 
 

ITEM 101(1) – REMOVAL OF STRUCTURES AND OBSTRUCTIONS 
 
101(1).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 obstructions 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(1).2 Construction Requirements 

 
101(1).2.1 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(1).2.2 Removal of Existing Bridges, Culverts, and other Drainage Structures 
All existing bridges, culverts and other drainage structures in use by traffic shall not be removed until satisfactory arrangements have been made to 
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. All retrieved 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(1).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(1).2.4 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) Broken into 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 Government, 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 
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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 Items. 

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 obstructions, 
including materials, labor, equipment, tools and incidentals necessary to complete the work prescribed in this Item.    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 (1) REMOVAL OF STRUCTURES AND OBSTRUCTIONS LUMP SUM 

ITEM 103(1)a – STRUCTURE EXCAVATION (COMMON SOIL) 

103(1)a.1 Description 
This Item shall consist of the necessary excavation for foundation and septic vault of the dormitory, and other structures not otherwise provided for in the 
Specifications. 

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.2.1 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 
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 in the Structural Plan 
under Footing Schedule.   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 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. 

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.3 Method of Measurement 
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: 

Pay Item Number Description Unit of Measurement 

103(1)a STRUCTURE EXCAVATION (COMMON SOIL) CUBIC METER 

ITEM 804(1)a – EMBANKMENT FROM STRUCTURE EXCAVATION 

804(1)a.1 Description 
This Item shall consist of the backfilling of the excavated footings and preparation of base materials for the slab-on-fill as indicated in the plan and specification. 

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

804(1)a.2 Construction Requirements 
Embankment for the base of the slab-on-fill of earth material shall be placed in horizontal layers not exceeding 200 mm (8 inches), 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. 
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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, or other methods satisfactory to 
the Engineer. 

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 material being compacted, each type of compaction equipment employed and each degree of compaction specified. 

804(1)a.3 Method of Measurement 
The volume of embankment (Backfill from Structure Excavation) to be paid for will be the number of cubic meters measured in original position of material 
acceptably backfilled and compacted in conformity with the Plans or as directed by the Engineer: 

Pay Item Number Description Unit of Measurement 

804(1)a EMBANKMENT FROM STRUCTURE EXCAVATION CUBIC METER 

ITEM 804(4) – GRAVEL BEDDING 

804(4).1 Description 
This Item shall consist of placing and compacting of gravel bedding materials for the footing and slab-on-fill as indicated in the plan and specification. 

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

804(4).2 Material and Construction Requirements 
Materials for this item is a G1 Gravel as indicated in the DUPA for this item. 

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

804(4).3 Method of Measurement 
The volume of G1 gravel for the gravel bedding of footings and slab on fill to be paid for will be the number of cubic meters measured in original position of 
material acceptably of compacted gravel in conformity with the Plans or as directed by the Engineer: 

Pay Item Number Description Unit of Measurement 

804(4) GRAVEL BEDDING CUBIC METER 

ITEM 900 - REINFORCED CONCRETE 

900.1 Description 
This Item shall consist of furnishing, bending, placing, and finishing concrete in buildings and related structures in accordance with this Specification and 
conforming to the lines, grades, and dimension 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. 

900.2 Materials Requirements 

900.2.1 Portland Cement  
This shall conform to the requirement of ITEM 700, Volume II (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 Item 311 of Volume II, (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 no 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 bundles 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 advice has been received that it has satisfactorily passed all test, 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 Item 311, Part E, of Volume II, (DPWH Blue Book). 

900.2.4 Admixtures 
 Air-entraining admixtures, if used, shall conform to ASTM C 260. 
Water-reducing admixtures, retarding ad- mixtures, water-reducing and retarding admixtures and water reducing and accelerating admixtures, if used, shall 
conform to the requirements of ASTM C 494. 

900.2.5 Storage of Materials 
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 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: 

f'c = compressive strength of concrete 
Fsp = ratio of splitting tensile strength to square root 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 given strength of concrete shall 
not exceed the values shown in Table 900.1.' When strengths- in excess bf 281 kilograms per square centimeter (4000 pounds per square inch) are 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 I 900(7).1 may be used provided that the relationship between strength and I 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 I 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 and 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. 

TABLE 900.1 MAXIMUM PERMISSIBLE WATER-CEMENT RATIOS FOR CONCRETE (METHOD NO.1) 

Specified compressive 
strength at 28 days, psi 

fc 

Maximum permissible water-cement ratio 

Non-air-entrained concrete Air-entrained concrete 

U.S. gal. per 42.6 kg. 
bag of cement 

Absolute ratio by weight U.S. gal per 42.6 kg. 
bag of cement 

Absolute ratio by weight 

2500 
3000 
3500 
4000 

7 ¼ 
6 ½ 
5 ¾ 
5 

0.642 
0.576 
0.510 
0.443 

6 ¼ 
5 ¼ 
4 ½ 
4 

0.554 
0.465 
0.399 
0.354 

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 samples consisting of three (3) standard concrete cylinder test specimens 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 place 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(7).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 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. 
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The age for strength tests shall be 28 days of, where specified, the earlier age at which the concrete is to receive its full load or maximum j 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 equal 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 210 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 determined 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  
Measuring and batching of materials shall be done at a batching plant. 
1. 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. 

2. 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.

3. 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 accepted 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. 

4. 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. 

5. Batching
When batches are hauled to the mixer, bulk cement shall be transported 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.  

6. 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. 

900.3.9 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 concrete 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 
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regulated so that placing is at a continuous rate unless delayed by the placing operations.  The intervals between delivery of batches shall not be so great as 
to allow the concrete in place 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 1.5m3 or less.  For mixers having a capacity greater than 1.5m3, 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. 

Retempering 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. 

1. 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 to 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 tested at the expense of the Contractor as frequently as the Engineer may deem necessary to ensure 
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. 

2. Mixing Concrete at Site

Concrete 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 0.5m3 or more, the scale and weigh hopper for Portland Cement shall be separate and distinct from the 
aggregate hopper or hoppers.  The discharge mechanism of the bulk cement weigh hopper shall be interlocked against opening before the full 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 moisture 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. 
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All concrete shall be mixed for a period of not less than 1-1/2 minutes after all materials, including water, 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. 

3. Mixing Concrete at Central Plant

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

4. 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 32oC, this limit shall be reduced to 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 aggregate 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 time in the truck mixer shall be as specified for truck mixing. 

5. 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 adequate 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 introduction of the cement to the aggregates.  Under conditions contributing to quick stiffening of the 
concrete or when the temperature of the concrete is 30oC, or above, a time less than one hour will be required.  

6. Delivery of Mixed Concrete

The Contractor shall have sufficient plant capacity and transportation apparatus to ensure continuous delivery at 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. 

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 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 the pipe less than 100mm (4") in diameter nor for reinforcing steel, anchors, weep holes or expansion materials. 
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900.8 Basis of Payment 
The accepted quantities, measured as prescribed in Section 900.5, shall be paid for at the contract unit price for each of the pay item 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 to 
complete the work prescribed in the item. 

Payment will be made under: 

Pay Item Number Description Unit of Measurement 

900 REINFORCED CONCRETE CUBIC METER 

ITEM 902 – REINFORCING STEEL (*part of ITEM 900) 

902.1  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. 

902.2 Material Requirements 

Reinforcing steel shall meet the requirements of item 710, Reinforcing Steel and Wire Rope. 
Reinforcing steel bars shall conform to the requirements of the following Specifications: 

Deformed & Plain Billet Steel Bars for concrete Reinforcement        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    ASTM A 82 
concrete reinforcement    AASHTO M 32 
Welded steel wire fabric ASTM A 185 
for concrete reinforcement AASHTO M55 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  ASTM A 416 
concrete 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 the case of 
galvanized strands. 

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

Tensile strength fs'   1000 MPa 
Yield strength (0.2 offset)  0.90 fs' 
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 

4.4.3  Construction Requirements 

902.3.1  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. 

902.3.2  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. 

902.3.3 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): 
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Nominal diameter, d, mm Pin diameter (D) 

10 to 20 
25 to 28 

32 and greater 

6d 
8d 
10d 

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

902.3.4  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, 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 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 intervals.  

902.3.5 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. 

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

Splice Type 
Grade 40 
min. lap 

Grade 60 
min. lap 

But not less 
than 

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. 

902.3.6  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. 

902.4 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. 

902.5 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 Unit of Measurement 

900 REINFORCED CONCRETE (*REINFORCING STEEL) KILOGRAMS 

ITEM 1718(2) – STORM DRAIN, 100MM CHB NON-LOAD BEARING (INCLUDING REINFORCING STEEL) 

1718(2).1 Description 
This item shall consist of furnishing labor, materials, equipment and minor tools for the laying of Concrete Hollow Blocks including concrete mortar fill and 
reinforcing bars.  

1718(2) 1.2 Material Requirements 
Masonry Mortar: 
Sand : ASTM C 35 – 67 
Portland Cement:     ASTM C 150 or PNS 07; Type 1. 
Water: Clean and free from deleterious substances. 
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Mixes: 
Cement mortar shall either be 1 part Portland cement 2 parts fine aggregate by volume, but not more than 1 part Portland cement and 3 parts sand. 

1718(2).3 Method of Measurement 
The accepted quantities, measured as prescribed in section 1046(2)a1.1 shall be paid for at the contract unit price for the laying of CHB including concrete 
mortar fill and reinforcing bars which price and payment shall be full compensation for furnishings and placing all materials, including all labor, equipment, 
tools, and incidentals necessary to complete the work prescribed in this item. 

1718(2).3 Basis of Payment 

Payment will be made under: 

Pay Item Number Description Unit of Measurement 

1718(2) 
STORM DRAIN, 100MM CHB NON-LOAD BEARING (INCLUDING 

REINFORCING STEEL) 
SQUARE METER 

ITEM 1027(1) - 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 Specification. 

1027.2 Material Requirements  
Manufactured materials shall be delivered in the manufacturer's original unbroken packages or 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 Item 700, Hydraulic Cement. 

1027.2.2 Hydrated Lime  
Hydrated lime shall conform with the requirements as defined in item 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 

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. 

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 

After removals of formworks reinforce concrete surfaces shall be roughened to improve adhesion of cement plaster. 
Surfaces to receive cement plaster shall be cleaned of all projections, dust, loose particles, grease and bond breakers. Before any application of brown coat 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 

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. 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. 

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 allowed to dry. Cement plaster shall not be applied directly to: 

Concrete or masonry surface that had been coated with bituminous compound and, 
Surfaces that had been painted and 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 
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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: 

Pay Item Number Description Unit of Measurement 

1027(1) CEMENT PLASTER FINISH SQUARE METER 

ITEM 503 – DRAINAGE STEEL GRATING WITH FRAME (TRENCH GRATING) 

503.1 Description 
This item shall consist of furnishing labor, materials, equipment and minor tools for the construction of the drainage steel grating with frame (trench grating) in 
accordance with the details, and at the locations, shown on the plans, or as required by the Engineer, and in accordance with the Specifications.  

503.2 Material Requirements  

Material for the drainage steel grating with frame (trench grating) should be 40mm x 5mm Flat Bar with 10mm dia. Round Bar Cross Rod. 

503.3 Damaged Units 

The Contractor shall replace panels and other components of work that have been damaged at his own expense. Prior to the substantial completion of the 
drainage steel grating with frame (trench grating), the Contractor shall clean the surfaces of the drainage steel grating with frame (trench grating). 

503.4 Cleanup 

The Contractor shall cleanup site and dispose of all debris, trash, etc. to the satisfaction of the Engineer. 

503.5 Method of Measurement 
The accepted quantities, measured as prescribed in section 503.1 shall be paid for at the contract unit price for the installation of the drainage steel grating 
with frame (trench grating) including its accessories as indicated in the Detailed Engineering Design (DED) which price and payment shall be full compensation 
for furnishings and placing all materials, including all labor, equipment, tools, and incidentals necessary to complete the work prescribed in this item. 

503.5 Basis of Payment 

Payment will be made under: 

Pay Item Number Description Unit of Measurement 

503 DRAINAGE STEEL GRATING WITH FRAME (TRENCH GRATING) KILOGRAMS 

ITEM 1032(1)c – PAINTING WORKS 

1032(1)c.1 Description 
This item shall consist of furnishing labor, materials, equipment and minor tools for the painting works of the steel canal grills in accordance with the details, 
and at the locations, shown on the plans, or as required by the Engineer, and in accordance with the Specifications.  

1032(1)c.2 Material Requirements  

Material for the painting works of the steel canal grills should be a Red Oxide Metal Primer 

1032(1)c.3 Damaged Units 

The Contractor shall replace panels and other components of work that have been damaged at his own expense. Prior to the substantial completion of painting 
works of the steel canal grills, the Contractor shall clean the surfaces of the steel canal grills. 

1032(1)c.4 Cleanup 

The Contractor shall cleanup site and dispose of all debris, trash, etc. to the satisfaction of the Engineer. 

1032(1)c.5 Method of Measurement 
The accepted quantities, measured as prescribed in section 1032(1)c.1 shall be paid for at the contract unit price for the painting works of the steel canal grills 
as indicated in the Detailed Engineering Design (DED) which price and payment shall be full compensation for furnishings and placing all materials, including 
all labor, equipment, tools, and incidentals necessary to complete the work prescribed in this item. 

1032(1)c.6 Basis of Payment 

Payment will be made under: 

Pay Item Number Description Unit of Measurement 

1032(1)c PAINTING WORKS SQUARE METER 
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