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ABSTRACT

A CONCEPTUAL COST ESTIMATING COMPUTER SYSTEM 
FOR BUILDING PROJECTS

Ahmad Jrade

Estimating the cost of construction is considered to be the most momentous and 

suspenseful task in the implementation life of any project. Vital decisions are 

based on that estimate. Hence the preparation of a reliable and realistic estimate 

to guide the management decision is a complicated assignment. Traditional 

methods and operations produced unsatisfactory aid due to lack of accuracy 

especially in the pre-design stage of a project. This participates in the increase of 

percentage of bankruptcy in the construction industry which has dramatically 

climbed up and ranked as 15 percent of the whole bankruptcies claimed in 

Canada (Statistic Canada 1998).

Nowadays, the construction industry is influenced by the rapid grow of using 

computers. This powerful tool is employed in many major aspects of 

construction, for instance cost estimating; planning and scheduling are little of 

many to list.

This research presents a methodology to develop a computer system “CSC- 

Estimate", Computer System for Construction Estimates, that stresses on the 

early and preliminary stages of estimating the construction costs of any

iii
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commercial building that also can be used for residential buildings if a reduction 

factor of 20 to 30 percent is considered. The methodology utilizes tools available 

between hands, Access 97 the database member of Microsoft Office 97 family 

and Visual Basic for Application, the child of the Object Oriented Programming 

Language Visual Basic (6.0).

The methodology introduces a new tool to be used for the construction industry 

in general and for the Canadian industry in particular. "CSC-Estimate" is 

designed to generate parametric and preliminary estimates to be used by the 

owner for feasibility purposes, by the architects and engineers for conceptual 

estimates or when considering alternatives, as well by the contractor for bidding 

purposes.

Two cases consist of actual projects are presented in order to illustrate the 

effectiveness and performance of the proposed model.

The proposed system automates the preparation of a parametric and preliminary 

cost estimate and its design allows further extensions and enhancements. The 

development made according to Yardsticks for Costing, the Cost Data for the 

Canadian Construction Industry, exhibits the powerful capabilities of Microsoft 

Access 97 and Visual Basic for Application to store, manipulate and edit all data 

for future use.

iv
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CHAPTER 1 

INTRODUCTION

1.1 General

Generally, the process of awarding any construction contract is based on a 

competitive bidding. Contractors will be invited to submit their bids to the owner 

who normally awards the lowest bid to construct the project. Beforehand, both 

the owner and contractor have to assess the construction cost of the proposed 

project. This is achieved through a construction cost estimate. Although, the 

actual total cost of construction is not known until the completion of the project, 

conceptual estimates can be a good start for the owner, engineer and contractor. 

The owner will be able to estimate in advance a range of the final cost, to secure 

the lowest cost to construct the project, and budget the necessary fund in 

advance. On the other hand, risks considerably affect the cost of the contractor, 

for example unforeseen costs, resource availability, severe weather conditions, 

inflation rates, and so on. Considering an adequate contingency percentage to 

the total estimated costs covers such risks. In order to win the contract, the 

contractor bid price has to be low enough to compete with other competitors, yet 

high enough to cover his risks and make some profit. Consequently, the 

importance of cost estimates is enormous for all project phases, moreover at the 

conceptual design or feasibility phase.

The preparation of any type of cost estimate depends on the experience of the 

estimator, the tools used, the time spent, and the information available.

1
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Usually the preparation of an estimate starts by breaking down the project into 

packages or components, then taking off the quantities of the elements of each 

package and next pricing them all. Finally, by summing up the prices the direct 

construction cost is computed. This process is long and complex but the most 

complicated part of it is the quantity take off. Consequently, computers are 

considered to be effective tools in cost estimating, due to their capability of doing 

complex calculations and storing huge amount of data for future use.

Any decision concerning the construction of a project that has been or to be 

executed is based on one type of estimates, which are preliminary estimates. 

Despite their moderate level of accuracy owner, engineer and contractor 

consider them as the first choice estimates because they are inexpensive and 

fast to generate. Owner uses them to decide whether constructing a project is 

feasible and to evaluate contractors bids, while engineer to design within owner’s 

budget and considering alternatives, and the contractor to know if bidding on a 

project is profitable or not. Consequently, in the proposed methodology the 

concentration is on the preliminary construction cost estimates with the emphasis 

on a computer model as an avail tool for estimators.

1.2 Research Objectives

Any construction project consists of four major parts that are Money, Materials, 

Manpower and Machines. After all, the most important one is Money or in other 

words the project cost. Thus, the way of success for any construction project 

starts with an accurate and efficient cost estimate. Inaccurate estimates outcome

2
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a serious loss if the project is underestimated or going out of business if the 

project is overestimated.

The main objective of this research is to study the different types, methods and 

process of construction cost estimates. Aiming at modeling the process of 

construction cost estimates in a computerized environment.

The following list outlines the research objectives:

-  Understand precisely the construction cost estimating process and classifying 

the different types of costs.

-  Analyze the factors affecting the accuracy of estimating the cost of 

construction.

-  Study the current status of using computers in construction cost estimating.

-  Develop a computer based tool capable of estimating the construction costs 

of commercial buildings at their preliminary stages.

1.3 Methodology

In favor of achieving the foregoing objectives the following procedures are carried 

out:

1.3.1 Literature Review

A comprehensive literature review in the construction cost estimating area is 

fulfilled.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1.3.2 Interview

Interviewing the following construction firms: Magil Construction Corporation; 

Both Bell Robb; Leroux Chauhan Ouimet & Associes; and Cressey Development 

to discuss the types of cost estimating software they are utilizing.

1.3.3 Data Collection

The data used in the model development are based on the MASTERFORMAT 

divisions (Construction Specification Institute, 1995) collected from Yardsticks for 

Costing (Means, 1998). Coding adjustment is made for updating and editing 

purposes.

1.3.4 Development of the model

The developed computer model was presented to the specialists for comment, 

feed back and to test its effectiveness.

1.4 Thesis Organization

Chapter 2 introduces a summary of the intense literature review. This includes, 

types, methods, and process of construction cost estimates, as well as quantities 

take off, MASTERFORMAT and UNIFORMAT are briefly described. Emphasizes 

on conceptual and preliminary cost estimates, their importance and use.

Chapter 3 describes the role of computers in cost estimating. Listing the common 

computer cost estimating software, the advantages and disadvantages of such 

software, as well as the requirements for developing a satisfactory cost 

estimating database.
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Chapter 4 explains the methodology followed in developing the proposed system. 

Its’ structure, components and data flow.

Chapter 5 discusses the implementation of the system. It also illustrates the 

system’s databases and their modules, and the required input and the expected 

output.

Chapter 6 presents the system performance through two actual projects.

Chapter 7 is the thesis conclusion, implementation and recommendations for 

future extensions of the current research.

5

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER 2 

LITERATURE REVIEW

2.1 Introduction

Cost estimating is an essential aspect for the business operations of construction 

firms. Construction is a unique industry that by nature is risky since most projects 

must be priced before they are constructed, whereas in other industries the 

selling price is based on known manufacturing costs. The success or failure of a 

project relies on the accuracy of several estimates done throughout the course of 

the project.

This chapter presents a review of the types, methods and current practices used 

in the construction cost estimating. Additionally, a brief review of the 

MASTERFORMAT and UNIFORMAT, quantity takeoff is provided. Computer 

applications as an effective tool to prepare construction cost estimates, common 

types of estimating software are listed and discussed in chapter 3.

2.2 Cost Estimating Definitions

Researchers and experts give cost estimating different definitions, thus the 

succeeding paragraph states some of them.

The Project Management Institute (PMI) defines the cost estimating to involve 

developing an approximation (estimate) of costs of the resources needed to 

complete project activities (Duncan 1996). Hendrickson specifies that a 

construction cost estimate serves one of the three basic functions that are 

design, bid, and control. Furthermore, he defines that at the very early stage of

6
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design, the screening estimate or order of magnitude estimate is made before 

the facility is designed, therefore it relies on the cost data of similar facilities built 

in the past. While preliminary or conceptual estimate is based on the conceptual 

design of the facility at the state when the basic technologies for the design are 

known. Moreover, the detailed or definitive estimate is made when the scope of 

work is clearly defined and the detailed design is in progress. Also engineer’s 

estimate is based on the completed plans and specifications when they are ready 

for the owner to solicit bids from construction contractors (Hendrickson 1989). 

Association for the Advancement of Cost Engineering (AACE) International 

defines the cost estimation to provide the basis for project management, 

business planning, budget preparation, and cost and schedule control. Included 

in these costs are assessments and an evaluation of risks and uncertainties 

(Uppal 1997). On the other hand, Carr defines it as being an accurate reflection 

of reality that shows the level of detail that is relevant to decisions (Carr 1989). 

Estimating is the process of looking into the future and trying to forecast project 

costs and resource requirements (Halpin 1985). An estimate is a judgement, 

opinion, forecast or prediction. It is a judgement or opinion of the cost of a 

process, product, project or service. It is a prediction or forecast of what a work 

output or work activity will cost (Stewart 1982). According to the National 

Estimating Society by Laws, March 1978 Estimating is the art of approximating 

the probable worth or cost of an activity based on information available at the 

time (Stewart 1982). Consequently, all those definitions are similar in one way or 

the other in describing cost estimate as being the process of guessing and

7
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foreseeing the future costs of a project or product before it actually exist. Despite 

the likeness between cost estimating and pricing, one has to carefully distinguish 

the difference. Cost estimating involves developing an assessment of the likely 

quantitative result, how much will it cost to perform products or sen/ice involved. 

Pricing is a business decision, how much will be the charge for that product or 

service (Duncan 1996). Wood mentioned that in management terminology the 

cost refers to expenditure, not revenue, the price and cost are not the same. 

Thus, the price may be less than the cost in the case of a loss, or the price may 

be greater than the cost in the case of a profit (Wood 1974).

2.3 Purposes of Cost Estimates

Peculiar to the preceding definitions an estimate, at its best, is a close 

approximation of the actual costs. Hence the purpose of an estimate is to 

postulate the costs required to completing a project in accordance with the 

contract plans and specifications. Furthermore, it is important that management 

has as much information as possible when deciding on funding projects. 

Sutherland (1999) explains the purpose as to provide the client and design team 

with as precise an estimate of final cost as possible so that the project can be 

accomplished within the client’s budget. Likewise, Westney (1997) outlines the 

purposes of a cost estimate through the following:

-  Provides an assessment of capital cost for a specified piece of work.

-  Forms the basic for planning and control by defining the scope of work and 

it’s associated estimated cost.

8

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-  Provides much of the basic information (hours, resources, tasks, and 

durations) which is needed for preparing a schedule. It also states general 

resource requirements such as labor, material, and construction equipment.

-  Provides the financial input required to prepare a cash flow curve.

-  Provides an assistance to assess productivity and risk.

-  Is a catalyst for discussion, idea generation, team participation, clarity, and 

buy-in. it ties together much of the relevant project information within a simple 

document.

2.4 Estimating and Project Management Roles

Both project management and estimator differently share responsibilities in 

performing an estimate at the decision level.

2.4.1 Project Management Estimating Responsibility

Decision-making requires a sequence of actions needed to be taken to perform 

the process from an initial status to a goal status (Hegazy 1993). Therefore, 

management must know what cost information is needed and how to use it in 

making decisions. Estimate development must be directed and approved by 

management prior to issue. Kerzner (1992) proclaims that the project manager is 

actively involved in the development of the estimate and is responsible for the 

final product. The project team is responsible for providing the necessary project 

deliverables and scope information to the estimator (Dysert 1997).

9
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2.4.2 Estimator Responsibility

Estimating is a fundamental part of the construction industry. Cost estimating 

accuracy is the basis of a project success or failure. Accurate estimates optimize 

good contracting (Adrian 1993). Much of the credit for the fruition or dud of a 

construction enterprise is attributed to the accuracy and capability of its 

estimating department and personnel. An accurate, liable and realistic bid 

preparation demand good judgement and estimating skills. It is the estimator 

responsibility to ensure that a project team understands the information needs for 

the estimate, then ensure that the information provided is suitable to produce the 

quality of estimate desired (Dysert 1997). Estimators should compile and analyze 

data on all factors that might influence the cost like materials, labor, location and 

equipment (Cost Engineering Journal 1998). Estimating is not an easy process, it 

involves complex calculations, and when little information is available demand 

the estimator to imagine the elements of the projects. It is important that the 

estimator views the complete estimate in orderly steps that include quantity 

takeoff, costing of the work, determination of overhead costs, and the 

determination of an appropriate profit (Adrian 1993). Including all the items in the 

project neither more nor less challenges estimator. Prior to the design 

completion, estimator has to have the vision to see beyond the obvious 

components and their primary costs of construction (Carr 1989).

2.4.3 Estimator Skills

The challenge that faces a cost estimation is to have it close to the actual cost, 

this inquires good skill and experience. Dysert and Elliott (1999) avows that an

10
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effective estimating organization requires highly knowledgeable personnel, 

possessing technical skills. Furthermore, they define a set of skills as estimating 

core competencies as follows:

-  Understanding of the capital project process.

-  Detailed understanding of the estimate requirements for each class of 

estimate.

-  Engineering document reading.

-  Code of accounts /work breakdown structures/project breakdown structures.

-  Basic project controls (budgets, schedules, cost control, change 

management, progress measurements, earned value, forecasting).

-  Data analysis (labor productivity, database standards and development, 

historical data analysis, and benchmarking).

-  Strategic estimating skills (capacity factoring, equipment factoring, cost 

modeling, general factor, and ratio development).

-  Detailed estimating skills (material takeoffs, pricing, and costing).

-  General software.

-  Estimating software.

-  Presentation skills.

-  Report writing.

-  Listening.

11
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2.5 Types of Estimates

The availability of design data to the estimator does influence the type of 

estimate to be chosen. Cost estimates may be divided into two different types, 

depending on the purpose for which they are prepared for and the amount of 

information known when estimates are prepared (Peurifoy 1989). Approximate 

and detailed estimates are the major types of construction cost estimates. 

Stewart (1982) classifies the cost estimating methods as the “top-down” or 

parametric approach that uses historical data from previous projects to develop 

the cost of new project based on increased or decreased factors; or the “ground­

up" or industrial engineering approach that requires estimating and pricing the 

man-hours and materials of each element. Approximate estimates are commonly 

known as Conceptual, Preliminary, Order of Magnitude, and Budget or feasibility 

estimates. Meanwhile engineers, bid, and definitive estimates are other names 

for detailed estimates. The most common estimates’ types used in building 

construction are 1) conceptual estimate, 2) preliminary estimate, 3) engineer’s 

estimate, and 4) bid estimate. The four levels reflect the fact that as the project 

proceeds from concept through preliminary, to final and bidding phase, the level 

of detail increases, allowing the development of a more accurate estimate 

(Halpin 1985). AACE International has identified a progression of five types of 

estimates of construction costs during engineering design: order of magnitude, 

conceptual, preliminary, definitive, and control (Duncan 1996).

Furthermore, Westney (1997) classified the estimating types based on 1) How 

the estimate will be used. 2) The type, quality, and amount of information

12
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available for preparing the estimate. 3) The range of accuracy desired in the 

estimate. 4) The calculation technique used to prepare the estimate. 5) The time 

allotted to produce the estimate. 6) The method of input and output (manual or 

computer) used in preparing the estimate. 7) The phase of project (feasibility, 

appropriation, and construction) related to the estimate. 8) For whom the 

estimate is prepared (owner, contractor, or insurance company). Generally, the 

estimating chore continues during the different phases of the project construction 

to ascertain whether the actual costs match with the bid’s estimate. Although, 

numerous methods and level of accuracy are available to estimate the cost of 

constructing a project, all these estimates are approximated and are based on 

experience and judgement (Barrie and Paulson 1992). Certainly the total actual 

costs will be known just when the project construction is consummated. Table

2.1 lists the four commonly used estimates, when each one of them can be used 

according to the design progresses, in addition to the purpose of using each one 

of them.

Table 2.1: Types of Cost Estimates

Estimate Type When ? W hy?

Conceptual

Estimate

Prior to Design Useful for decisions in conceptual and 

budgetary stage

Preliminary

Estimate

After preliminary design 

(40% of total design)

Offers the owner a pause to review 

design before the detail

Engineers

Estimate

After detail design 

(100% of total design)

Ensures design is within financial 

resources and assists in evaluating bids

Bid Estimate During bidding by contractor Establish bid price

Ref.: El-Rayes (1999) 
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2.6 Approximate Estimates

Preliminary, Conceptual, Order of Magnitude, or Budget (feasibility) estimates 

are normally prepared by the owner, designer and contractor in different stages. 

The purpose of these kinds of estimates is to screen and eliminate unsound 

proposals without extensive engineering costs. If these estimates lead to a 

continuation rather than dismissal decision, additional detailed and accurate 

methods are required (Ostwald 1984). Dysert and Elliott (1999) pronounce that 

preparing estimates for capital projects is a key part of a company’s strategic 

asset planning. It is one of the core processes that comprise total cost 

management. An estimate based on approximate quantities is often used for the 

cost check estimate; and is favored by the owner, because it provides a more 

detailed and reliable estimate of each building element (Park, Choi and Kim 

1999).

2.6.1 Feasibility Estimate

In order to translate the idea of constructing a project from initiation to reality the 

thousands miles starts by a major step that is a feasibility estimate. Upon this 

estimate the owner decides whether the project will be executed or not. Early 

project cost estimates are significant to an owner because they need to be 

accurate enough to impart the confidence needed to commit additional funds to 

the project (Al-Tabtabai and Alex 1999). The feasibility of any project significantly 

depends on estimating its costs. These costs include initial construction, design, 

finance, and maintenance and repair costs (Adrian 1993).
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Since the owner basically prepares this kind of estimate, one can use it for other 

purposes too. The owner’s estimate (feasibility or budget) is used 1) to ensure 

that the design produced is within the owner’s financial resources to construct, 2) 

to establish a reference point in evaluating the bids submitted by the competing 

contractors (Halpin 1985).

2.6.2 Preliminary Estimates

Preliminary estimate, known also as pre-construction estimate is defined as the 

one that is made in the formative stages of design (Ostwald 1984). Preliminary 

estimates provide an approximate indication of the total project cost during the 

pre-contract and construction stages. They are usually prepared before or during 

the early stages of preliminary design. They are quick and relatively inexpensive 

and they are the keystones for necessary action to be taken by owners or 

construction firms. Engineers and management use this kind of estimates to cut 

out uneconomical design at an early point. The main objective of an initial 

(preliminary) estimate is to generate a realistic final cost of the project with the 

information available. Many items are unknown at this early stage and the 

estimate will be a mixture of prices for scope that is identified, and allowances for 

scope that is not (Sutherland 1999). This type of estimate is important for the 

whole life of the project, from initiation to completion. Before feasibility studies or 

conceptual works for a project can start, some sort of estimates must be 

prepared. The preliminary estimates are considered the benchmark estimates. 

These estimates are continually modified and improved as the project is better 

defined (Uppal 1999). The preliminary estimate is requested at some point in the

15

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



initial evaluation. With a lack of facts and specific information the cost estimator 

is asked to provide this first estimate. The purpose of this estimate is dependable 

on the owner demands, the type and the size of the project. Additionally, It is 

used to evaluate possible design modifications and alternatives to keep the 

project within the owner’s budget as well as to appraise contractors bids. Adrian 

(1993) classified the purposes of a preliminary estimate as follow:

-  It supplements or serves as the owner’s feasibility estimate.

-  It aids the Architect and Engineer in designing to a specific budget.

-  It assists in the establishment of the owner’s funding.

-  It serves as a means of evaluating contractor bids.

-  It provides the basis for determining progress payments to be made to

contractors.

Despite the lack of information available to the estimator at the time of preparing 

preliminary estimate, where drawings and specifications are not complete, it has 

to be as reasonable as possible since important decisions are based on it.

2.7 Detailed Estimate

Once the project design progresses, detailed estimates are established. For 

detailed estimates, the estimator should mentally construct the project, select the 

materials, equipment, and crews to fit the design. Then chooses the best 

resources information available to estimate the costs of performing the work 

(Carr 1989). Compared to preliminary estimate, detailed estimate is expensive 

and needs more time. The preparation of detailed estimate requires that the
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estimator break the project into components and sub-components, then cost 

them accordingly. It is these costs that the estimator must develop on the basis 

of the characteristic resources required. Estimator normally follows certain steps 

to develop an estimate. 1) Break the project into cost centers. 2) Estimate the 

quantities required for each cost center (Quantity takeoff).

3) Price out the quantities determined in step (2). 4) Calculate the total price for 

each cost center (Halpin 1985).

Since a detailed estimate breaks down the project into series of elements, its 

level of accuracy is much higher compared to preliminary estimate. Detailed 

estimate is important to both the owner and the contractor, because it represents 

the bid price; the amount of money the owner must pay for completion of the 

project and the amount of money that the contractor will receive for building the 

project (Peuifoy 1989). The process of preparing a detailed estimate begins with 

a thorough review of the complete set of contract documents, the bidding and 

contract requirements, drawings, and technical specification (Kerzner 1992). To 

complete the total cost of the project, an organized list of all work items 

necessary to construct the project has to be compiled by taking off the quantities 

from detailed drawings. The work items are arranged according to a well-known 

approach such as the Construction Specification Institute (CSI) for building 

construction projects. Another approach uses a Work Breakdown Structure 

(WBS) to identify work items by their location on the project (Peuifoy 1989). 

Based on the author own experience, construction firms organize their estimate 

following the sixteen major divisions of the CSI approach with few adjustments
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either by adding or waving divisions in accordance to their own construction 

processes. The prevalently known formats in the building construction industry 

are MASTERFORMAT and UNIFORMAT.

2.8 Estimate accuracy and affecting factors

Ordinarily, if an estimate is poorly done, no external analysis will improve it. 

Therefore the accuracy, reliability and quality of estimates are very important 

regardless of their types. Obviously the accuracy of the estimate depends on the 

amount and quality of information and the time available to prepare it (Ostwald 

1984). Moreover Westney (1997) adds that the estimate accuracy is directly 

related to the availability of information, time, available resources (people, 

equipment, money), and estimating methodology.

2.8.1 Classification

The estimate level of accuracy depends on its type. Two major references, AACE 

International and R. S. Means, have classified this accuracy in different ways.

2.8.1.1 AACE Classification

Figure 2.1 illustrates the new AACE International expected accuracy ranges for 

each of the five classes of estimates. For each estimate class, the estimate 

should be developed with the same level of project definition, purpose, and 

preparation effort. Therefore, the expected accuracy range for an estimate 

should be at least similar, if not identical (Wendling and Lorance 1999).
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2.8.1.2 R. S. Means Classification

Using R. S. Means’ classification, the accuracy of the estimate varies from (± 

20%) to (± 5%) as follows: (Alkass 1998)

-  Order of magnitude estimate: ± 20 %

-  Square or cubic foot estimate: ± 15%

-  System estimates: ± 10 %

-  Unit price estimates: ± 5%

2.8.2 Factors affecting estimate accuracy

Estimated costs are based on combination of historical data of previous projects 

and price quotations received from suppliers or vendors. Cost estimates are 

influenced by factors that arise from the operating environment. For instance, the 

cost varies if the proposed project is constructed near a city or in a rural location. 

Effective construction cost estimating is heavily dependent on experience (Al- 

Tabtabai and Alex 1999). Since estimating process is a forecast of the future cost 

of constructing a project, it is a process surrounded by uncertainty and risk. To 

produce a reliable estimate numerous factors should be considered. Errors 

during the estimating process have cost construction firms millions of dollars all 

over the years. Usually estimator uses cost data from past projects or published 

in estimating guides. Using such data arbitrary without knowing their similarity at 

hand will produce an inaccurate estimate because it is not based on the reality of 

the current project (Carr 1989). Regardless of the type, preparing an accurate 

estimate requires several skills. Adrian (1993) classifies three essential elements 

to an accurate estimate stated as follows:
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1. Determination of the quantity of work.

2. Identification of the productivity needed to perform the most difficult to 

estimate, project drawings and the cost of rework.

3. Calculation of the unit cost of the resources to be used for the work.

2.8.2.1 Quantity Takeoff (Surveying)

Another common name of quantity takeoff is quantity surveying. The 

development of the quantities of work to be placed in appropriate units is referred 

to the quantity takeoff or surveying (Halpin 1985). Regardless of the type of the 

estimate, items to be estimated must be listed. This is the most important look of 

the contractor’s estimating and bid functions. Taking off the quantities from 

drawings and specifications is a time consuming step. Adrian (1993) assorts the 

required time and accuracy level of quantity takeoff to be depending on:

-  The skills and procedures used by the estimator.

-  The quality of the project drawings and related documents prepared by the 

designer.

-  The definition of the work items to be taken off the drawings.

Quantity takeoff may be done manually or by using electronic digitizers in 

conjunction with estimating software. Since it is one of the most time consuming 

activities in the estimating process, contractors and owners more frequently use 

computer systems (Westney 1997). Traditionally, quantity takeoff is done 

manually accordingly errors are most likely produced. Halpin (1985) lists some of 

the most common errors as being:

1. Arithmetic, errors in addition, subtraction, and multiplication.
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2. Transposition mistakes in copying or transferring figures, dimensions, or 

quantities.

3. Errors of Omission, overlooking items called for or required to accomplish the 

work.

4. Poor reference, scaling drawings rather than using the dimensions indicated.

5. Unrealistic waste or loss factor.

In addition to the foregoing list, Foster (1995) has added two more common 

errors that are 1) using wrong formula, and 2) using the wrong conversion factor.

2.8.2.2 Costing the quantity takeoff

Once the quantity takeoff is allocated to the work components, and the quantities 

of each element are tabulated, their cost must be indicated. First, estimator deals 

with the direct costs that consist of the cost of materials, labor, and equipment for 

each work components or elements. Doing so, typical mistakes occur, Foster 

(1995) includes the following:

-  Errors in simple mathematics (careless extensions of quantities times unit 

prices).

-  Using old or unverified material unit prices.

-  Using wrong labor rates.

-  Transposing figures after extensions are made.

-  Inadvertently leaving elements of work off the pricing sheet.

Basically cost estimates are prepared from three sources of cost related data. 

These are 1) published cost information, 2) costs from similar projects and costs 

of project equipment, and 3) historical company cost data files and in-house
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projects (Uppal 1997). The sources of outside cost data are many, listed are 

some of the most common ones.

-  R. S. Means, it is a yearly publication that gives the cost of material, labor, 

and construction costs.

-  Richardson, it is a yearly publication but updated quarterly, gives the costs of 

materials, labor, equipment, and construction cost.

-  Conceptual Cost Estimating, it is a book published by Gulf Publishing, gives 

cost/size for a large number of major equipment items and materials, plus 

information on other categories of project cost.

2.9 Estimating Methods

Estimates are required at all stages of a project with varying amount of available 

information thus several methods are evolved. Estimator has to always consider 

the relationship between available information, project stage, method and 

estimate accuracy. Forecasting is the procedure for simulating the future by 

creation of a picture based on historical information (Dawood and Bates 1997). 

Yet forecasting contrived from publishing press is slightly accurate so forecast 

should be carried out on information related to the industry in which it is to serve. 

Different estimating methods are described in the midst of the succeeding 

paragraphs.

2.9.1 Cost Index

The historical cost data that an estimator refers to changes with the inflation rates 

therefore it has to be adjusted accordingly. Such adjustment is persuaded
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through the use of indexes. To develop the index, there is one main requirement, 

the historical data. Without the data there can be no index creation. It has been 

said that the answer to the future lies in the past. The usefulness of such data 

has no end (Dawood and Bates 1997). Cost index provides a comparison of cost 

or price changes from year to year for a fixed quantity of work or service. Using 

equation [2.1], the estimator can forecast the cost of a similar type of work from 

the past to the present or future period (Adrian 1993).

Cc — Cr [2 .1]

Where Cc = present cost in dollars

Cr = original reference cost in dollars 

lc = index value at present time 

lR = index value at time reference cost was obtained 

Properly applied index can yield accuracy around 20 to 30 % of actual costs and 

can provide this information with almost a negligible time and effort. Such 

information can be valuable for policy and planning decisions early in the life of a 

project (Barrie and Paulson 1992). There are varieties of cost indices available to 

the estimator the most widely known construction indexes are those published by 

Engineering News Record (ENR).

Before applying the cost indices, it is important to understand how they are 

derived, their limitations and the differences in the basic methods.

2.9.2 Cost Capacity Factor

In 1950 Chilton was the first to propose a cost to capacity relationship for 

chemical plants (Ellsworth 1998). With estimating for early project economics,
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cost capacity factors apply to changes in size, scope, or capacity of projects of 

similar types. Capacity factors are widely used in the petrochemical sector of the 

industrial construction industry. The cost capacity factor is expressed by the 

equation [2.2] (Barrie and Paulson 1992)

Yv
c2 = c1 Qi

V 0 I

Where C2 = estimated cost of new facility of capacity Q2

Ci = known cost of facility of capacity Qi 

Qi = size of known facility 

Q2 = size of new facility 

and x = cost capacity factor for this type of work.

[2.2]

2.9.3 Parameter Costs

According to the USA Department of Defense (1995) A parametric cost estimate 

is one that uses Cost Estimating Relationships and associated mathematical 

algorithms to establish cost estimates.

Recently a preliminary cost estimate method known as parameter estimate was 

developed. It is used by the owner for an approximate estimate and by the 

estimator to evaluate contractor bids (Adrian 1993). Conceptual estimates based 

on parameter costs are most commonly used in building construction. The 

parameter cost approach relates all costs of a project to just a few physical 

measures or parameters, which reflects the size or scope of that project (Barrie 

and Paulson 1992).
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Meyer and Bums (1999) inform that parametric cost estimating uses factors 

based on engineering parameters to develop accurate cost estimates. The 

engineering parameters are developed from historical cost databases, 

construction practices, and engineering/construction technology. These 

parameters include physical properties that describe project characteristic. 

Parameter cost estimate can be prepared long before detailed drawings are 

completed and an experienced estimator with the help of well documented 

records can quickly procreate an estimate that will influence the design and 

control costs in the early phases of a project.

2.9.4 Range estimating

Cost estimate is composed of many items including labor, materials, and 

equipment. The bottom line estimate is attained from the application of simple 

arithmetic (electronic spreadsheet, traditional estimating), but the real world is 

populated with probabilistic and ranges of possibilities. Since estimate is an 

approximate so it is uncertain.

The uncertainty measurement of a building cost estimate dependents on the skill 

and knowledge of the estimator, the characteristics of the building being 

proposed and the timing of the estimate. One mechanism of knowing and 

evaluating the uncertainty of an estimate is through the use of Range Estimating 

(Adrian 1993).

Range estimating is not an estimating system it is a decision technology (Curran 

1989).
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2.10 Different types of Costs

Albeit the determination of cost is the final step in the preparation of an estimate, 

estimator has to discern all types of costs to be engaged.

The estimator has to have the ability to understand the concept of a cost and its 

components. This is highlighted by the fact that the cost estimate serves to 

initiate the project and to engage the contractor who will build that project (Adrian 

1993).

Halpin (1985) classifies costs into four major genera 1) Direct costs related to 

placing construction. 2) Subcontractor cost and repayment. 3) Job indirect costs 

(for mobilizing). 4) Markup.

A direct cost of an activity is physically traceable to the activity in an economic 

manner it is not counted if the activity is not performed. On the other hand, 

indirect costs, known as overheads, are business costs other than direct costs of 

construction activities, they are not physically traceable and are counted even the 

activity is not performed (Carr 1989). Construction direct costs are those 

resource costs required to place the elements of construction in a project. 

Meanwhile Carr (1989) classifies direct costs as costs of materials, labor, and 

equipment. Halpin (1985) includes the cost of small hand tools.

Traditionally, most contractors cover the project overhead costs by adding a 

percentage to the direct cost.

Assaf, Budshait and Atiyah (1999) consider this method to be inaccurate and 

recommend that project overhead costs can be estimated with some accuracy by
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carefully examining contract conditions since they ponder overhead cost is not 

part of actual construction cost but an indirect cost.

Estimating project overhead costs is the most difficult ones to estimate with 

reasonable accuracy, especially for large and complex project (Collier 1984).

2.11 Tools and Methodologies for Cost Estimating

Regardless of the cost estimate type, the preparation requires specific tools and 

methodology in order to achieve the best out of it. Stewart (1982) list five basic 

tools for a cost estimate as follows 1) An estimator or team of estimators. 2) A 

methodological approach. 3) Knowledge or data concerning the project, process, 

product, or service. 4) A computation capability. 5) A publication capability. 

Besides Westney (1997) pronounces that cost estimating tools include the forms, 

hardware, and software used to execute the estimating methodology. Estimating 

tools fall into the two broad classes of manual forms and computer software. 

Additionally the Project Management Institute considers that computerized tools 

are widely used to assist with cost estimating (Duncan 1996). To be more 

specific the USA Department of Defense (1995) considers Parametric tools bring 

speed, accuracy and flexibility to estimating processes that are often bogged 

down in unnecessary detail.

Larry Aaron (a contributor in Westney book 1997) particularizes an effective 

methodology to consist of 1) A variety of estimating calculation techniques that is 

fitted to the information available at each project phase. 2) A relevant cost
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estimating database with the hierarchical structure that provides continuity in 

information management and project controls.

2.12 MASTERFORMAT and UNIFORMAT

Based on the Construction Specifications Institute and Construction 

Specifications Canada (1995) MASTERFORMAT is a master list of numbers and 

titles, a uniform system to organize information about construction requirements, 

products, and activities in a standard sequence. Today MASTERFORMAT is the 

only system to organize construction specifications used in the United States and 

Canada. It arranges related construction products and activities into 16 divisions 

that are classified by numbers and titles. In cost estimating this format is used to 

identify unit prices and cost report items, to arrange a database of product and 

activity unit costs as well as to tabulate a project budget according to a product 

and activity breakdown and relate cost items to specifications and drawings. An 

identification scheme based on MASTERFORMAT can be flexible, vary with 

each construction project.

UNIFORMAT is an arrangement of construction information based on physical 

parts of a facility called systems and assemblies. It consists of 12 divisions and is 

recommended for organizing cost estimates used during value analysis.

2.13 Summary

This chapter has reviewed previous theories and practical works related to the 

process of construction cost estimating. The literature review reveals that the

29

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



most important type of construction cost estimates is the preliminary estimates. 

Major decisions are based on this estimate therefore the level of accuracy is an 

important issue. Many factors influence the process of producing accurate 

estimates. Besides the estimator experience, method and the amount of data 

available, are effective tools that will be most likely aid the estimating processes. 

Indeed computers are practically the first tools to consider in this task.
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CHAPTER 3 

COMPUTERS AND COST ESTIMATING 

3.1 Introduction

This chapter exposes the role of computers, as an effective tool to increase the 

level of accuracy and reduce the time required in preparing a construction cost 

estimate. Computers have tremendous number and type of applications in 

construction business, which vary from accounting to scheduling, estimating and 

so forth. Based on chapter 2, fast and accurate estimate is one of the key factors 

that can make the difference between gaining a reasonable profit and running out 

of business. Therefore the use of computers is essential to fulfill this obligation.

3.2 Use of Computers in Construction

Most construction cost estimates in the past and newfangled are performed 

manually accordingly errors are most likely to occur. Thus the use of computers 

in the construction industry is growing rapidly. The early use of computers in 

construction and contracting were in applications concerning the payroll, 

accounts payable, and general accounting functions. Nowadays, computers 

increasingly are playing a big role in the contractor’s project management 

functions, including estimating. Computers have introduced modern technology 

to the construction industry. The estimator is in search of any advantage that can 

assist in preparing an estimate (Jurkiewicz 1999). Computers play an essential 

role in cost estimating because estimating may involve complex and advanced 

mathematical calculations and techniques. Automating the process of
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construction cost estimation is desirable not only for improving the efficiency, but 

also for reducing human errors as much as possible (Wu and Adeli 1998). 

Computers cannot do the entire estimating process, but they can ease the 

estimating procedure. The use of computers in documenting cost estimate, give 

estimators more time to study and analyze projects. Consequently, estimators 

will be able to generate more accurate estimates (Cost Engineering Journal

1998).

3.3 Computer the Estimating Tool

The accuracy of any estimate depends greatly on the tools used in its 

preparation. Cost engineers need a tool that not only forecasts and tracks costs, 

but is able to reduce considerably the burden of data entry as well as provide 

instantly reliable financial reports (Jurkiewicz 1999). One of the estimator’s most 

important tools is the computer and associated software. Today, personal 

computer is most often the estimator’s choice (Dysert and Elliott 1999). Once you 

learn to build an electronic estimate on the screen, you will be able to turnout 

more estimates, faster, with less chance of making an error, and analyze and 

manipulate numbers before you finalize your bid (Feldman 1996). The use of 

computers with cost estimating can simplify and facilitate rapid consideration of 

many costing alternatives (Duncan 1996). Listed are some of the activities that 

computers can be used for (Kitchens 1996):

-  Performing quantity take-off using a digitizer.
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-  Performing extensions of units of labor, material, equipment, and other 

expenses to develop the estimate.

-  Developing spreadsheets for bid preparation.

With digitizers, contractors can electronically make measurements from 

blueprints and prepare detailed estimates within a day (Cost Engineering Journal

1999). Hence computer estimating programs can greatly reduce the time it takes 

to perform quantities take-off and prepare bids, increase calculating accuracy, 

and create a professional looking estimate. As well as offering an easy way to 

evaluate job profitability.

3.4 Computer Software Cost Estimating

There is a large number of estimating software packages available to the 

construction industry. Yet computer programs encompass a significant portion of 

computer software that are prepared by a process known as programming. 

Adrian (1993) defined programming as being a prepared set of computer 

instructions that provides the mode of solving a specific problem. These 

programs are available to perform complex pricing, estimating, and analysis 

functions. It is difficult to generate overall ground rules or rules of thumb for 

computer software cost estimating because of the increasing number and types 

of computers and computer languages (Stewart 1982). Sigurdsen (1992) has 

grouped cost estimating software programs into two kinds:

1. Industry-dependent systems based on predefined historical data and 

equations with specialized reporting facilities. The equations are usually
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concealed in the source code or in the data files, out of reach of the user. 

Normally they are written in a high-level language like C, C++, or Visual Basic.

2. Systems primarily focusing on production of cost reports generators. 

Historical data and algorithms are usually kept separate from the estimating 

system. These systems are written in a spreadsheet language or database. 

The utilization of estimating software allows the contractor to breakdown costs to 

the last minute. They provide wide range of capabilities-from conceptual to final 

estimate, also they simplify the task of providing different cost views of an 

estimate. Most estimating computer programs are either written in-house or 

purchased from vendors. In both cases the result has not been entirely 

satisfactory in achieving the desired results because this satisfaction requires 

both the engineer and programmer to be highly trained and experienced in the 

field of estimating. Lederer (1998) has ranked the elements that affects the 

development of estimating software as following:

1. System size and complexity (in terms of the number of code lines or of 

functions, modules or program features).

2. Personnel capabilities and experience.

3. Hardware constraints.

4. The use of modern software tools and practices.

5. User understanding of the software.

Several software developers sell their estimating software with own quarterly 

database updates or third parties databases. In addition of considering most
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estimating programs to be based on the use of some vendor’s databases, Hicks 

(1992) listed the similarity of these programs as:

-  Difficult to learn and to operate in a reasonable length of time.

-  They have a tendency to shift the user’s attention from estimate preparation

to program manipulation.

-  They have many auxiliary features more or less to estimating but

unnecessary for estimate preparation.

-  They lack the ability to do what is necessary for estimate closure and bid. 

Although, Abouzisk (1994) has listed the advantage of these programs as the 

consistent organization and format for estimating, the capabilities of estimating 

item by item. He also listed the disadvantages as giving a rigid format and very 

few short cuts are permitted. In the same manner, Miller (1998) provides some of 

the problems that might be encountered by the use of vendors’ databases 1) a 

database that has been developed in another country or state and does not 

match how things are done in the geographic area where the company is 

located. 2) The database generates too much information (i.e., the number of 

nails needed for forming). 3) The database contains formulas that use

multiplication factors with no explanation of why they are there (in case of 

calculating quantities). Furthermore, as a solution for these problems Miller 

suggested to create own database from scratch, starting by the determination of 

the basic coding structure with respect to the industry standards. The databases 

available from vendors can be good guide on how to build a database with the 

requirement of modifying them in order to fit individual estimating methods. For
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instance, R. S. Means and Richardson’s databases have provided services to 

contractors from conceptual to preliminary ending by final estimates.

3.5 Industry programs

In general, the available estimating programs in the market typically require few 

days of training to get familiar with and to operate. Additionally, if other functions 

are to be tied into the estimating process then a modular package is required and 

in this case the training time span will be extended. Software developers have 

designed computer programs to meet the needs of a specific industry. Since 

industry programs are developed for a specific business or industry, they are 

referred to as the vertical market, because they are sold to one business type 

rather than many. TIMBERLINE, MC2, BSD COSTLINK, WINEST and WINCOST 

PRO, and SOFTWARE SHOP are few of many industry programs. Some other 

computer applications aid in improving the efficiency and accuracy of the 

construction estimating process, such as Computer Aided Design (CAD) 

applications, Math Conversion applications, Database applications, and 

simulation applications (Adrian 1993).

Therefore a need for a practical and easy to use system exist. The research work 

tries to introduce an estimating system to be used at preliminary stage of 

estimation.
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3.6 Summary

The foregoing paragraphs have given a generic overview of the importance of 

electronically generating the construction cost estimate due to the efficiency and 

accuracy level that it can be supplied. Additionally, they dealt with the common 

problems that might occur from using vendor’s databases and providing a 

solution for such problems. Thus any estimating software has to be user friendly, 

simple, flexible and can be learned by the user in a short period of time. Besides 

that, the database included in the software has to be typically compatible with the 

user needs. Yet the database has to have the option of editing, modifying and 

manipulating data accordingly depending on the circumstances and type of the 

project. Chapters 2 and 3 are the groundwork to generate the idea of developing 

a computer tool to avail cost engineers and estimators when preparing 

preliminary estimates for commercial building. This methodology of developing 

the system model is detailed in chapter 4.
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CHAPTER 4 

Model Development Methodology

4.1 Introduction

This chapter evinces the methodology of developing a conceptual cost estimating 

computer model. The system requirements are distinguished, based on the 

literature review of chapters 2 and 3, along with the aspects to be considered in a 

practical system. The process of introducing a valiable approach is considered in 

order to enhance the benefits of the system under its classified requirements and 

development constraints. A good information system depends on the integration 

between databases, programming languages, and software engineering; its 

lifecycle incorporates the interrelated technologies of conceptual modeling and 

database design (Loucopoulos, 1992). Figure 4.1 illustrates the system
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Figure 4-1 System Development Process
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development process, derived after Elmasri and Navathe (1995), and Hoffer 

(1999). The process consists of two major phases: 1) the conceptual modeling 

phase, and 2) the Implementation phase.

The conceptual modeling phase will be discussed in the current chapter and 

includes problem investigation and user requirements, system architecture and 

components. Thereafter, the database requirements can be identified and the 

conceptual design can be carriedout then the conceptual schema (Entity- 

Relationship diagram) can be derived. All the proposed database modules will be 

explained and finally the proposed methodology will be established and shown 

through the current practice (data flow). The implementation phase will be 

discussed in chapter 5.

4.2 System Requirements

The problem investigation and user requirements are rooted on the literature 

review of chapters 2 and 3. The basis of an integrated methodology that fosters 

the preparation of timely, dependable, and efficient conceptual cost estimate 

incorporates the importance of having data available when needed and a 

computer tool to use for generating the estimate. To this end, a list of the 

specifications and basic requirements that was followed in developing the 

proposed estimate preparation system is shown in Table 4.1.

Besides such requirements, the system would be designed to have the following 

characteristics:
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Table 4.1: Specifications of the conceptual cost estimate system

preparation

SPECIFICATIONS

1 Designing and implementing three different databases for imperial and 
metric parametric estimate, and preliminary estimate.

2 Utilizing cost of previously executed projects as handy historical data 
for parametric estimates.

3 Allowing adjustment to the previous projects costs according to city 
index and inflation rate.

4 Employing the Masterformat divisions and Uniformat elements for 
parametric estimate as WBS in both units: imperial and metric.

5 Employing Masterformat divisions for the preliminary estimate in both 
units: imperial and metric.

6 Provide built-in cost data based on Yardsticks for costing for all the
Masterformat divisions and their items and the possibility of using own 
costs data.

7 Flexibility of updating the built-in costs when needed.

8 Generating various reports that can be used for bid preparation and
summary costs.

9 Direct linkages between the generated items take off list and 
spreadsheet for scheduling purposes (future expansion) and word 
processing for bidding purposes.
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-  Information-intensive; incorporate different databases to store, process, and 

employ available data in order to improve the practicality of preparing a 

conceptual cost estimate.

-  Efficient; user friendly and fast processing.

-  Flexible; previously estimated projects can be added to built the historical 

data, costs and items can be edited and modified easily.

-  Modular; allows future expansions and enhancements.

-  Practical; includes fast calculations process by applying available tools 

(expressions and structured query language (SQL)).

4.3 System Components and Architecture

The developed system consists of components designed in a modular format, 

incorporating three modules: the imperial parametric estimate module, the metric 

parametric estimate module, and the preliminary estimate module. Figure 4.2 

illustrates the system components used in the model methodology development. 

All the modules share a database system, which contains three databases 

assigned to preliminary cost estimate, imperial parametric cost estimate and 

metric parametric cost estimate; and managed by a database management 

system. The functions performed within each of the systems components and 

their local development are described in coming paragraphs.
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Based on the user’s input, the system will be the guide throughout the estimating 

process. The imperial parametric estimate module, which integrates the imperial 

parametric database, assists the user in adjusting the costs of previously 

executed projects based on the Masterformat or the Uniformat according to the 

city index and the inflation rate. The user can quickly prepare an approximate 

estimate for any similar project listed in the supplied database all in the imperial 

units. Similarly, the metric parametric estimate module integrating the metric 

parametric database provides the same information and results except in the 

metric units. The preliminary estimate module that integrates the preliminary 

database based on Masterformat provides the user with the option of using 

Yardsticks cost data to calculate the direct and indirect costs of the chosen items. 

The user can also use own cost data in calculating the direct and indirect costs. 

The selection methodology evaluates four selection criteria:

1. Workbreak Down Structure (WBS), either Masterformat or Uniformat.

2. Cost Adjustment, using city index and inflation rate.

3. Data Source, either Yardsticks or own cost data.

4. Units, imperial or metric.

The System Architecture is illustrated in Figure 4.3. The process starts with 

selecting the estimate type and accordingly entering the project information, 

selecting the cost data, unit, city and items quantity if the preliminary estimate is 

chosen. Meanwhile, the unit selection governs the parametric estimate 

databases and accordingly entering the WBS and the city selection.
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4.4 Database Conceptual Design

The conceptual cost estimate database has been created by slaving computers 

to minimize the required time in preparing an estimate, the ability to call up and 

modify costs data when needed for both the parametric and preliminary 

estimates, and to provide a professional output reports for bidding purposes. 

Utilizing computers has myriad benefits, perhaps the foremost of them is 

employing their immense capacity to store huge amount of data and the 

capability to retrieve it fast. The foregoing paragraphs have classified the system 

or database requirements thereafter the conceptual design can be established by 

identifying the components of the conceptual schema. The conceptual schema 

concentrates on describing the database entities, their attributes and 

relationships. The graphical representation of the conceptual schema is 

accomplished by using an approach known as Entity-Relationship diagram (ER 

diagram). The ER approach uses rectangles to specify entities, diamond-shaped 

to represent the available relationship between two or more entities and oval­

shaped to represent the attributes. Figure 4.4 shows the ER-diagram used to 

conceptually design the model.

Entities are the primary data objects about which information is to be collected, 

and represent the cost estimate (real world) concepts that are stored in the 

database. The entity name is written inside the rectangle and the proposed 

database comprises 6 entities (Project, Division, Element, City, Cost estimate, 

Cost Source).
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-  Relationships represent the associations among two or more entities. The 

different types of connectivity between entities are One-to-One (1:1), One-to- 

Many (1:M), and Many-to-Many (M:N). In the proposed database one type of 

connectivity has been used which is Many-to-Many (see Figure 4.4).

-  Attributes are the entity characteristics that provide descriptive detail about 

that entity. Attributes opposite entities by having values, they are in two types 

either identifiers or descriptors. An identifier (or key) uniquely determines an 

instance of an entity and is underlined in the ER-diagram (see Figure 4.4, e.g. 

Number). Meanwhile a descriptor specifies a non-unique characteristic of a 

particular entity instance (e.g. Name, address).

4.5 Imperial Parametric Estimate Module

The objective of this module is to abet the user in preparing a fast parametric 

construction cost estimate of a project without having any information about it 

except the initiated idea using imperial units. In order to fulfill this task, the 

database integrated with this module accumulates historical data about projects 

previously executed and their total costs as well as the costs of the associated 

Work Breakdown Structures are also provided. The module is capable of 

calculating the adjusted costs of the chosen project according to 1) Location, and 

2) Inflation.

47

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



4.5.1 Location Adjustment

To adjust the costs of the provided projects according to their location, for each 

of the eight major Canadian cities; St-Johns, Halifax, Montreal, Ottawa, Toronto, 

Winnipeg, Calgary, and Vancouver; the cities indices based on R. S. Means 

1999 reference data,

have been stored in the database. The cost adjustment will be done for both the 

entire project and each main component of that project. The algorithm employed 

in such calculation use eauation [2.1] listed in chapter 2, which is:

\ *  K J

Where

Cc = the calculated cost in dollars

Cr = reference or actual project cost in dollars

lc = the index value at present time

lR = index value at the time where the reference cost was obtained 

Ir in the module is considered to be equal to 100 %.

At the same time the module calculates the percentage cost of each project 

component in accordance with the total project cost using the following algorithm: 

Component % cost = (Component individual cost/Total project cost)x100 [4.2] 

The module flexibility allows the user to change the indices according to the 

reference data he or she would like to utilize, but this change has to be done 

manually. Additionally, the user can increase the current historical data by easily 

entering other projects that has been estimated in the past so they would be 

handy whenever needed in a professional format.
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4.5.2 Inflation Adjustment

Once the user adjusts the project costs according to location, inflation adjustment 

can be easily consummated by entering the inflation rate and the number of 

years for which the project cost is needed. The module uses the following 

equation:

F = P x (1+i)n [4.3]

Where

F = Future or present total project cost 

P = Past total project cost 

i = Inflation rate 

n = Number of years 

The value of (P) taken by the module is the total project cost adjusted according 

to the location as explained in section 4.5.1.

4.6 Metric Parametric Estimate Module

This module integrates the Metric Parametric Database and is similar to the 

Imperial Parametric Estimate Module by providing the same information and 

calculation except it is in the metric units. It was designed independent of the 

preceding module to grant the user fast execution and calculation, in the addition 

of providing complete and wider operation of the stored data.
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4.7 Preliminary Estimate Module

Reference to the literature review, direct and indirect costs are the parts that 

compound the project construction cost. The direct costs consist of three 

portions: material, labor, and equipment (if required). While the indirect costs are 

grouped in the General Conditions division and covers profit, contingency, project 

overhead, sales tax (when applicable), and Architecture fee. These cost types 

constitute the core of the module that integrates the Preliminary Database. The 

aim of this module is avail the user to

generate a reliable preliminary construction cost estimate in short time when 

some information about the project is known. To achieve this job, the module 

uses different algorithms in calculating the items’ direct cost, the project direct 

cost and the project indirect cost depending on the user choice of which source 

data (Yardsticks or own cost data) to be used in both units (imperial and metric). 

Using the built-in Yardsticks cost data has many advantages one of them is the 

needless of using city index to adjust costs according to the eight cities since the 

supplied costs are gathered from different suppliers in each city separately.

4.7.1 Using Yardsticks Cost Data

To break down the project structure, Yardsticks uses fourteen out of the sixteen 

Masterformat divisions. For instance, they disregard division twelve (Furnishing) 

and thirteen (Special Constructions). The provided cost of each division’s item 

consists of the cost of material, installation, equipment, transportation, and 

subcontractor profit. Therefore, the project costs generated from this cost data 

are only for preliminary estimate.
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After entering the project general information and units, the user has to choose 

the city where the project is to be built so that its associated cost data can be 

called. To start building the item take off list, the user has to go through each 

division separately and pick the associated items. As soon as the user enters the 

quantity of each item the module automatically calculates the direct cost of that 

item using the following expression:

Item direct cost = (Item Quantity) x (Item unit cost) [4.4]

The module is equipped with many options like deleting a single item at a time, 

and clearing the whole take off list. Moreover, the module calculates the project 

total direct cost according to the selected items at any time the user asks for it, 

by applying the following expression:

Project present direct cost = Z(Total item cost) [4.5]

After taking off all the project items and assigning their direct costs, the module 

can export that list to a spreadsheet so it can be modified and integrated with a 

scheduling tool in this case the Microsoft Project for scheduling the activities (this 

will be portion of the future expansion). Furthermore, the module will calculate 

the total project indirect costs according to the user input values of the following 

components: Sales Tax (ST), Profit (PR), Overhead (OH), Architecture Fee (AF), 

and Contingency (CT). The calculation of each component will be based on the

total direct construction cost of the project as follows:

PR cost = (PR value entered) x (project direct cost)/100 [4.6]

OH cost = (OH value entered) x (project direct cost)/100 [4.7]

AF cost = (AF entered) x (project direct cost)/100 [4.8]
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CT cost = (CT value entered) x (project direct cost)/100 [4.9]

ST cost = (ST value entered) x {(project direct cost) + (PR cost) + (OH cost) +

(AF cost)+ (C T cos t)}/100 [4.10]

Those values will be provided in the summary report separately in a tabulated 

format. The module therewith calculates the Total project construction cost and 

the cost per unit area as follows:

Total project cost = ^(project direct cost + ST cost + PR cost + OH cost +

AF cost + CT cost) [4.11]

Cost / Area = {(Total project cost) -  (ST cost)} / (Total Area) [4.12]

Furthermore the module will calculate the total direct cost of each division 

separately and provide it in a tabulated partition using the SQL expressions as 

well as calculating the percentage cost of each division according to the project 

direct cost. The antecedent procedures is employed for both units the imperial 

and metric.

4.7.2 Using Own Cost Data

Similarly to Yardsticks option, the breaking down structure of the project is 

founded using the fourteen Masterformat divisions. However, none of the 

division’s items are provided by specific direct cost because this task is left to the 

user to enter own cost data. In such case, when the user enters the unit cost of 

material and installation, and the quantity for each item respectively, thereupon 

the module will calculate the item total direct cost (item DC) using the following 

expression:

Item DC = Quantity x {(Material unit cost)+(lnstallation unit cost)} [4.13]
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This process will be applied to build the take of list, and the same options 

provided in section (4.7.1) are available in this case too. To compute the total 

construction cost of the project the module uses the expressions from [4.5] to 

[4.12], Additionally, it will generate the same format of the summary reports 

provided in section (4.7.1).

4.8 The Conceptual Estimate Methodology

Based on the previous discussion, the proposed step-by-step methodology that 

effectively incorporates the conceptual cost estimate, the functions fulfilled and 

the necessary input/output data links is outlined by the data flow diagram (current 

practice) as shown in Figure 4.5. This diagram simplifies the implementation and 

the development of the model. From a main module, the user will select the type 

of estimate he or she wants to use and accordingly a connection with its module 

will be created and its integrated database will be opened. Thus, the user will 

start the process of estimating the conceptual costs of constructing a project.
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4.9 Conclusion

This chapter proposed a methodology for a conceptual cost estimating model, 

using available tools (algorithms and database management systems) that can 

avail cost engineers and estimators to prepare parametric and preliminary cost 

estimates. A procedure for developing the methodology is applied based on a 

group of identified system requirements. The proposed system comprises three 

modules: 1) an Imperial parametric estimate module, 2) a Metric parametric 

estimate module, and 3) a preliminary estimate module. These individual 

modules are integrated through a database management system.

The parametric modules cover a fast preparation of a parametric estimate based 

on historical data of previously executed projects. The preliminary module utilizes 

built in cost data rooted on Yardsticks for costing the Canadian construction cost 

data, or user own cost data to produce a quick preliminary estimate. The 

proposed system, “SAVER" eases the preparation of a conceptual cost estimate 

in a favorable technique, efficient and accurate. This chapter stressed the 

conceptual modeling phase of the system development, founding a structured 

methodology for conceptually estimating the costs of constructing commercial 

building. The model implementation phase is presented in chapter 5, moreover 

the system performance is rendered in chapter 6 through two actual projects to 

be constructed in Montreal and Vancouver.

55

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER 5 

Model Implementation Process

5.1 Introduction

Former chapter listed the phases of developing the system’s methodology, dealt 

specifically with the conceptual phase and derived the conceptual schema. This 

chapter describes phase two of the development process that is the model 

implementation. It exhibits the process practiced in developing the computer 

model that comprises the system database, the imperial parametric estimate 

module, the metric parametric estimate module, and the preliminary estimate 

module. The performance of the prototype is evaluated in chapter 6 through two 

actual projects.

5.2 Database Implementation

The development starts by mapping the data model’s components, which are 

entities, attributes and relationships within a Database Management System 

(DBMS). This is achieved by using Microsoft Access 97 through three steps of 

design the Preliminary Database, Imperial Parametric Database, and Metric 

Parametric Database respectively. The database development is conceptually 

pictured in the ER-diagram as shown in Figure 4.4 of chapter 4. The design of 

each database is considered separately in the succeeding paragraphs.
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5.3 Preliminary Database

The components of this database are incorporated from the ER diagram as 

follows: Project, Cost Source, Division, and City. Each entity is used with partially 

or fully of its associated attributes. To design this database three major steps are 

performed sequentially. The data source used is based on Yardsticks for costing 

that uses the Masterformat to break down the project structure with some 

modifications made for design purposes as follows:

Step One

Having settled the data pertinent to this database, each division and its' 

associated sub-divisions and items have to be identified through a unique ID 

number. Yardsticks for costing uses five digits numbering in order to partition 

each division into categories, sub-categories and narrowscope lists as shown in 

Figure 5.1.

Capitalized bold-face heading 
shows main Division category

This heading in bold-face sha/us 
"broads co p^1 listing.

Lower-case bold-face listing of 
sub-category

Regular type listings showing 
"narrow cope" listings.

>06: WOOD AND PLASTICS 
f  06100 Surface Carpentry 

06110 FRAMNG. SUPPLY, iiininiim 3,000m (10.000LF) 
Boards and slii|il»|)
Construction grade softwood, spruce, 2 .4  m (8 foot) long pieces 

19 m m (f ')  thick:
38irm (2") wide.....................................................

/  ^ ? 64mm (3") wide.....................................................
89rrm (4") wide.....................................................
140 mm (ET) wide.....................................................
184 mm (8') wide.....................................................
235 mm (10") wide....................................................
286 mm (12") wide....................................................

Figure 5.1 Yardsticks Numbering (Hanscomb 1998)
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The importance of identifying each line items data by a unique number so that 

the database software (Microsoft Access 97) accepts it is necessary because it 

speeds the process of retrieving desired items and eliminates duplications. 

Accordingly, the numbering system used by R. S. Means is considered to be the 

foundation of the system that has been used in this database. The numbering 

system consists of ten-digit numbers partitioning each division into subdivision, 

medium scope, major classification and individual line item number. Figure 5.2 

shows the structure of this system. Appendix A shows samples of R. S. Means 

and Yardsticks coding systems and data.

Division

Subdivision

Medium scope

Classification

individual line
number

0 3

0 3 3

0 3 3 0 0 0 0

0 3 3 0 0 Broad scope
v.

"V
/
- - - - - - - - - - - - ► listing

0 3 3 0 0 0 0 0 0 0
Classification 
and line item

Figure 5.2 Numbering System after R. S. Means
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The proposed numbering system considers the first five digits the same as of the 

Yardsticks in addition five more digits have been added so that the user can be 

able to append as many items as possible to enhance his or her cost data.

Step Two

Having the numbering system identified each division and associated items are 

given a unique number and then the operation of building the tables can be 

commenced. Normally a relational database is composed of a collection of tables 

that accommodate grouped data. Every division and its interrelated items are 

entered into two different tables. Entering data is the most time consuming 

process of the system development, as shown in Table 5.1 and Table 5.2 below.

Table 5.1 Sample Table 1 of Each Division Data.

Fields in Table 1 Field Type Filed Size
Item ID Text | 10
Units Text 15
Quantity Number Long Integer
Unit cost/ St-Johns Currency Currency
Unit cost/ Halifax Currency Currency
Unit cost/ Montreal Currency Currency
Unit cost/ Ottawa Currency Currency
Unit cost/ Toronto Currency Currency
Unit cost/ Winnipeg Currency Currency
Unit cost/ Calgary Currency Currency
Unit cost/ Vancouver Currency Currency

Table 5.2 Sample Table 2 of Each Division Data.

Fields in Table 2t: Field Type* Filed Size; c
Item ID Text 10
Item Description Text 255
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Afterward, the Item ID links these tables by one-to-one relationships because 

each division line item is unique and cannot be duplicated. The related tables are 

named after the name of each division with an abbreviation showing the unit 

used. Those criteria are used for both data source; in other words this database 

contains four different sets of tables, which are:

-  Imperial Yardsticks cost data tables

-  Metric Yardsticks cost data tables

-  Imperial Own cost data tables

-  Metric Own cost data tables

Besides these main tables, a set of vacant ones is ready for the user to utilize 

when building the items take off list depending on the city in question. Table 5.3 

shows the components of these tables.

Table 5.3 Sample Table 3 of Item Take off List

Fields in Table 3 Field Type Filed Size
Item ID Text 10
Item Description Text 255
Units Text 15
Unit cost Currency Currency
Quantity Number Long Integer
Total Currency Currency

Additionally, there are few minor tables for the user to make use of. For instance, 

entering required data (e.g., project general information), selecting type of units 

to use (e.g., Imperial or Metric), and the source type (e.g., Yardsticks cost data or 

Own cost data). Figure 5.3 shows the design view of a table.
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Field Name________ I Data Type I___________________________________________ Description
Item  ID Text Unique Number to  identify each item
Units Text Unit used for eaqch item
Quantity Number The quantity of each item, the default value is "1'
St Johns Currency The item unit cost in the city of St-Johns
Halifax Currency The item unit cost in the city of Halifax
Montreal Currency The item unit cost in the city of Montreal
O ttawa Currency The item unit cost in the city of O ttaw a
Toronto Currency The item unit cost in the city of Toronto
Winnipeg Currency The item unit cost in the city of Winnipeg
Calgary Currency The item unit cost in the city of Calgary
Vancouver Currency The item unit cost in the city of Vancouver

o>

Field Properties

General j Lookup j
Field Si2e
Format
Input Mask
Caption
Default Value
Validation Rule
Validation Text
Required
Allow Zero Length
Indexed

10

No
No
Yes (No Duplicates)

A field name can be up to 64 characters long, including spaces, Press F I for help on
field names.

Figure 5.3 Screen Snapshot of a Table from the Database.



Sample of the available tables in this database are provided in Appendix B. 

Figure 5.4 shows a snapshot of the actual links between these tables.

^  M icrosoft Access - [R 'ilitio iisk ips]

IMP OWN IMP CONIMP OWNIMP CON
B n  ID Don ID

Units
Quantity __
Material/Unit ^  j

Don ID
Item Ocscnptioi

Sana)
Units 
Quantity 
Material/Un* 
Installatior/Urut

| Item Descriptor Quantity
St Johns Quantity
Halifax St Johns
Montreal HalifaxBan ID

Units 
Quantity 
5tJohns 
Halifax 
Montreal 
Ottawa 
Toronto

Bern ID ~»1
Quantity

Item  ID 3
Item Oescnpti » |

St JohnsItem ID
Units 
Quantity 
Matenal/Umt 
Installation/Unit

Item Descripti Bern ID
Units 
Quantity 
Material/Unit 
Installation/Unit

Montreal
Ottawa
Toronto

Ottawa ~*i 
Toronto 
Winnipeg 
Calgary 
Vancouver —

Bern ID
Units
Quantity —  
St Johns 
Half ax

Winnipeg

CEEES IMP OWN Vancouver IT IJ jr llli
Bern ID J
Item Descripti v  |

Bern ID
Units 
Quantity 
MaterialAJrut 
Installation/Unit

’ij.m.'iv. Bern ID
Item Description 
Transfer

QuantityBern ID
Units 
Quantity 
St Johns 
Halifax

Bern ID 3
Item Descripti» |

MatenalAJnit
Installation/UmtIMP own; Quantity — 1

Ron u)
Units 
Quantity 
Mitenal/Umt 
Installation/Unit

CECHnSt JohnsBern ID
Units 
Quantity 
Material/Unit 
Installation/Unit

Halifax Bern ID 3
Item Descripti ■» |

TTrTim':"̂ .-
Rem ID
Units 
Quantity 
St Johns 
Halifax 
Montreal 
Ottawa 
Toronto

'K ljH tT l.'*
Bern ID
Units 
Quantity 
St Johns 
Halifax 
Montreal

Bern ID
Bern ID

Quantity [tern ID
Item Oescnpti ▼ |

QuantityMatenal/Urut Rem ID 3
Item Oescnpti ▼ |

Matenal/IJnit
Installation/Unit

Instailation/IJnit

Figure 5.4 Snapshot of the Database tables and their Relationships

Because tables are rigid objects and do not permit any data manipulation, 

queries are utilized due to their flexibility and ability to do that job. Expressions 

are used in all the queries in order to carry out all the required calculations. All 

the employed queries are based on at least one or two related tables, and each 

one of them is specified to one division in a city in accordance to the data source.
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Figure 5.5 shows one of these queries for Imperial Conveying System Division in

the city of Ottawa.

* *

Item ID
Units

Quantity

St Johns
Halifax

Montreal
Ottawa

z l

IMP CONVE
H

Item ID

d

Field:
Table:

Soit
Show:

Ciiletia:
or

Item Descriolion Units Unit Rice. Ottawa Quantity Total IQuanlitvl’tOltawal Transfei
IMP CONVEYING S IMP ALL CONVEY!! IMP ALL COMVEYII IMP ALL CONVEYII IMP CONVEYING S

0 0 0 0 0 0

±1 J ►

Figure 5.5 Screen Snapshot of a Sample Query from the Database

Appendix C contains sample of the available queries in this Database.

Step Three

Once all the appropriate data of this database are precisely listed into sets of 

tables and queries, the database interface is carried out. The goal of designing 

this database is to deliver a tool that comprises clearness, simplicity and user 

friendly. Thus, this aim is achieved through using sets of series of forms. Each 

series represents the Masterformat divisions in a specific unit for a specific city. 

Figure 5.6 illustrates a sample of the Electrical Division form for the city of
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054*.

^  M icrosoft Access - [Electrical D iv is ion  in Toronto]

l l o  File Edit View Insert Format Records Tools Window Help ff jx jh o & nu ^^ v m ©
1is illi £/£; \ ' p  pM fUtPricf? QuanUlyj

1605000000 BASIC MATERIALS and METHODS

1611000005 RACEWAYS INSTALLED COMPLETE

► 1611000010 CONDUIT, Embedded in slab excluding elbows and pull boxes: Rigid Galvanized steel, 1/2" LF $3.71 1 $3.71

1611000015 CONDUIT, Embedded in slab excluding elbows and pull boxes : Rigid Galvanized steel. 3/4" LF $4.40 1 $4.40

1611000020 CONDUIT. Embedded in slab excluding elbows and pull boxes : Rigid Galvanized steel. 1" LF $6.05 1 $6.05

1611000025 CONDUIT. Embedded in slab excluding elbows and pull boxes : Rigid Galvanized steel. 1 1/4" LF $7.80 1 $7.80

1611000030 CONDUIT. Embedded in slab excluding elbows and pull boxes: Rigid Galvanized steel. 1 1/2" LF $9.75 1 $9.75

1611000035 CONDUIT. Embedded in slab excluding elbows and pull boxes : Rigid Galvanized steel. 2" LF $12 35 1 $12.35

1611000040 CONDUIT, Embedded in slab excluding elbows and pull boxes: E. M. T. 1/2" LF $2.30 1 $2.30

L 1611000045 CONDUIT. Embedded in slab excluding elbows and pull boxes : E. M. T. 3/4" LF $3.11 1 $3.11

CONDUIT, Embedded in slab excluding elbows and pull boxes : Rigid Galvanized steel, 1/2"

iQuaritty:.H  1.001611000010 $3.71 $3.71

O0)

oZ3

x»
—no<
CL
CD
i n

Ex
CD
o'
“i
3

|

r -+r r
(D
" i
CD

X IC
—I*
CD
CL
CL0)ro>
0)
CO

CD

Figure 5.6 Sample Form of the Electrical Division For Toronto (Imperial).
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stores all the modifications done by the user, besides executing all the 

calculations mentioned in chapter 4 for this database. It is to be noted that the 

unit costs provided in the form for this particular division is based on Yardsticks 

for costing data. Similarly, all the other divisions for the selected city are shown in 

similar forms. This process has been repeated for all the other seven cities. 

Figure 5.7 explains the role of each command button on the form and the event 

that it executes.

Minoaot*. A :c'i3 - [Hrrtncil Division in Toronto]

Q  Eile gdit ][}bw (oiert Fermat gacards look Wjndow H«]p
I Q

ELECTRICALS DIVISION IN TORONTO

■ P i i i i 9*Jra.t3 S P P i m s m s S T o tti? ,
: -v  ■ .r-

160EC00CC0 BASICMATcR1A1.S ardMETHODS

1611CUU0G5 RACEWAYS INSIAJLLL0 COMPLETE

► 161ICOOOtO CONDUIT Embedded n dab eehring eboo: and pul bo.*: RodGalvan«d'.it«l WO" LF T3?i 1 13 71

1611C0I3O15 CONDUIT Embedded n dab eckring ebuw: and pul ba« i firjid Gal/anmd steel L -1" LF 14 40 1 14 40

1611COOOED CONDUIT. Embedded n dab ecliring obo*: and pul b o *: HcidGalvanceddeel. 1" LF 16 US 1 lb i.6

isncooccs CONDUIT. Embedded n das eadudrig ebo*: and pul boe: Rad Gal.anced -.tael 1 1/4" LF 1780 1 17 E0

16T1C00030 CONDUIT. Embedded n dab eckring ebows and pul boues RrjidGatvaiiUeddeel 11/0" LF 13 75 1 FS 75

m ncuuua C0N0UI1. Embedded n dab euchring obo«: -and pul b o *: Ripd Galvanied :teel 2" LF 11235 1 H 2 35

1ST1C00040 COMDUIT. Embedded n dab euchring ebom and pul bouei E. M T 1 /2" LF 1230 1 1220

1S11C00Q45 CONDUIT. Embedded n dab ecdudng ebowi and pul b o a r/1 CORy.-N;'
/  S d e d e d  A

LF 1311 1 1311

RacordTo

m m

u  m  m

Figure 5.7 Form’s Command Buttons Roles
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Useful options are provided in each form, for instance, if the user accidentally hits 

the clear take off list button, this operation is not carried out immediately but a 

confirmation message is displayed and requires the user to accept or deny it. 

Figure 5.8 shows this operation.

^  Miciosnft A«'ce?3 • fFlrcUi:*!DivisiontnOttawa]

25 DU i4»t J£Uw Diwrt rsrtn»t £«cord* &oU Window ttHp
S£-!B s a  5̂ 5 x rfe f t  ijf ■ * lift, ijf*-! % ©  'a *! (5 !

ELECTRICAL S DIVISION IN OTTAWA B
1&05CD3CCD basic  m a ie r ia l s  s rd methods

1&11CDXG5 ;FAC£WAt3 i.NS-ftLLiO C 0 M ft£ l|

I611CO3CI0

tGI 1CU3CT5 CCHGUlf Emceiijea m -scixt

Ib l tCOXCti

5 b 11 crofts
tSUUUCX

E
Do You RtafyWwt T o O ur The List?

CGMOUir EmSeiJJ-i’  in - K U i

CONDUIT F m m llrc  m '..'fc I'M- l i l r iV  A c c a p t f  ^  G .iv

CONDUIT EmtedJeO m Mb e»c«3r»j eBowrSrl pUI boxei Rijni uav-anced sled I l .C

IF

LF

LF

LF

LF

U «
(fe '0

triw
“J375_

13
14 4L

lb  H

t r  is

I'J ,1

lb lllXDCK CONDUIT EntCeOJedm d<4) -w u ln u  crri tU lb o w : G.*v<ncsd :lw l 2 ' 112 W J12 4I3

IS1K03C4CI CONDUIT EmS'dlna m w b c«r«jin;i cbow. svf cu lb o w i E M I  l.'O" LF t2 01 12 31

CQNDUU^n£rddei^^Mt^iocudnnnbgw^r^ul^c)gnt^|^3/4I611CIMC4S

CONOUT, EiTtKdctsd n  lint) stoows »no md ocuss R»jd OdvtnaM  ;t« i,
Clear 

Take off
Listiet?orcaiu

*

Figure 5.8 Useful Options

To build the item take off list, selected items are copied to a special form that is 

designed for this purpose, by clicking on the “Copy To List" button. To view that 

list the user all has to do is simply to click on the View List command button and 

the form is viewed. Before copying any item the form looks as shown in figure 

5.9, which also illustrates the available command buttons on that form.

66

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Mn-r. ■ U' >11 i 1 *■ vm [ T fii. o Off 1 J»l M oiUifl «J)
H Q  DW- iQ iw  P tfw t rg rw w  B^conto Jpoto

ssr-Ig iid
i i t f ' lB ' ft'i.S'M-* •**?.! i»v V*K-- ©:.vor|-<3

£56?ii#

gsSfw* '

m
WJOM*
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Figure 5.9 the Take off List form
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Figure 5.10 Preview the Total Sum at any instance

67

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Once the user copies selected items to take off list, the undesired records can be 

deleted one at a time by using the trash symbol button. Furthermore, clicking the 

“I "  symbol button instructs the interface to calculate the sum total of all the 

selected records at that instance and present it in a dialog window as illustrated 

in Figure 5.10. A customized menu is designed in all the forms to provide more 

options and make enhancements. When the take off list is generated, the user 

has many options to choose from this menu. For instance, he or she can choose 

to view the list in data sheet format as shown in Figure 5.11. From the data sheet 

view the user has the choice to export the take off list to Microsoft Excel for 

scheduling purposes (Future Expansion).

MuTOiiort rti'i'u 's i (Tni.* L i^ 't'. al;**
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H 0 E
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Figure 5.11 Customized Menu
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Figure 5.12 Before Exporting the Take off List to Excel
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Figure 5.13 the List in Excel after Exportation
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Figures 5.12 and 5.13 illustrate the list before and after the exportation. Beside 

the mentioned options, the user can print the list either from within Excel or the 

database itself. Different types of forms are designed in case the user chooses to 

enter own cost data, as illustrated in Figure 5.14. In this case the user is not 

provided with any unit cost of the items, instead he or she is asked to enter the 

costs of installation and material respectively as well the corresponding 

quantities. Afterwards, the queries that link these forms perform the necessary 

calculations.

^  Mr*!osort AO’ess ['J'.vn El'ri'tncal Division]
;Ba Eile Edit ew Insert Fgrmat gecord* look Window Help S|*l

; E L E C T R IC A L  ' S D IV IS IO N

1605000000 BASIC MATERIALS and METHODS

1611000005 RACEWAYS INSTALLED COMPLETE

► 1611000010 CONDUIT. Embedded in slab excluding elbows and pull boxes: Rigid Galvanised steel. 1/2' LF 1

1611000015 CONDUIT. Embedded m slab excluding elbows and pull boxes: Rigid Galvanized steel. 3/4" LF 1

1611000020 CONDUIT. Embedded in slab excluding elbows and pull boxes: Rigid Galvanized steel. 1” LF 1

1611000025 CONDUIT. Embedded in slab excluding elbows and pul boxes: Rigid Galvanized steel. 11/4” LF 1

1611000030 CONDUIT. Embedded in slab excluding elbows and pul boxes: Rigid Galvanized steel. 1 1/2" LF 1

1611000035 CONDUIT. Embedded in slab excluding elbows and pul boxes: Rigid Galvanized steel. 2“ LF 1

1611000040 CONDUIT. Embedded in slab excluding elbows and pul boxes: E. M. T 1/2' LF 1

1611000045 CONDUIT. Embedded in slab excluding elbows and pul boxes: E. M. T. 3/4” LF 1

1611000050 CONDUIT. Embedded in slab excluding elbows and pul boxes: E. M. T 1" LF 1

1611000055 CONDUIT. Embedded in slab excluding elbows and pul boxes: E. M. T. 1 1/4" LF 1

CONDUIT, Embedded in slab excluding elbows end pull boxes: Rigid Galvanized steel. 1/2"

K i m K l  16110000101,l i i i l  i f  lifitMiSiia lO in i iU b i l  1.00 l% T « ta L j|

Figure 5.14 Case of Choosing to Use Own Cost Data.
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These forms are outfitted with the same command buttons and their executed 

events as of the Yardsticks cost data forms. Likewise, the same design and 

options of the Take off List forms are also readied for this case.

Subsequently, to simplify the process of choosing one division at a time all the 

forms that contain the fourteen divisions cost data are linked by one simple form 

depending on the desired city. Figure 5.15 exemplifies this type of the form for 

the city of Toronto.

H l E M * ]
0 Elle Edit View Insert Farmat Records Jools JVindow Help .  Ifll x[

, Microsoft Access • [The City Of Toronto] •

Figure 5.15 Divisions List for the City of Toronto
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In a like manner, all the other cities’ divisions are listed in forms that have the 

same design as the one shown for both units (Imperial and Metric) except for the 

photo that is for the associated city. As soon as the user clicks on the Exit button 

on any form similar to Figure 5.6 he or she returns to the form similar to the one 

in Figure 5.15 depending on the chosen city. It is to be noticed that the “General 

Conditions" button is disabled during the selection process from the other 

divisions, but once the user clicks on the last button “Finish" the interface send a

Microsoft Access - [The City O f i ctoctfo]

5  Eil» &dit Ul«w |(u*rt Fgrnut B êordr ftois Window

Conditions

tdkln

wim

Ifckte

Figure 5.16 General Conditions Message
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message to the user asking to enter the General Conditions Information, as 

shown in Figure 5.16.

Directly after the user clicks the “OK" button, the General Conditions button is 

enabled and by clicking it a dialog window appears asking to enter the General 

Conditions Information as Figure 5.17 exhibits.

^  Mietoaoft Acceaa - ( .h r  O r /O f  7 ciortfo]

Bit Bht aiwr

mse tin ie r Following Infwnuilkin

jGihini^
londiticra]

i P ro fit

Ovethe-ad:

|A /ehrtertu)« H e :

Button;
lOisiblitf

Figure 5.17 General Conditions Information Form

Many entries are necessary in such if they are not entered the “OK” button on the 

General Conditions form will not be enabled. Those entries are profit, overhead 

and contingency. The required data can be selected from default values or
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entered, clicking the “OK" button displays another dialog window asking the user 

to choose the type of the summary report output he or she likes to generate. 

Three different reports and a complete Take off List by Division are available to 

choose from the drop down list as illustrated in Figure 5.18. Highlighting a 

selection and clicking the view button instructs the interface to generate the 

selected report type and displays it to the user.

^  M id - .s o f t  A c c fS B

l OvmMenu £ 1 * Jgjndow Help

tu- •

Total Eatimite
i i n n m u  D o in i f  ■:> ■

C ohJtm  
( H i r f o p a m )  

R c p o f t

I'oit * tfv o-lp'rtior.

fm sm m Cdumn Chan (Hiaograml Repcrt 
P » Chat fiepc ii 
TU ii £ ilirrWe Surrmay Repail 
Ccmcfete Tak* otl Lul By Or»iwjn

CanpleteTate
o f f L is t B y

D iv is io n
P i e  C h a r t  

R e p o rt.

r-:-

m m

Figure 5.18 Select Report Type to View

Figures 5.19 and 5.20 show the project’s final summary report type before and 

after building the take off list and entering the General Conditions information.
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iProlect Name I Tribospec 

IProtect AdrfressI La Salle

lOvmw

-'J
c n

PROJECT'S ESTIMATED COST SUMMARY
[Architect I Magi Construction Corporation [Total Area

[Estimator | Magi Constriction Corporation [Cbte

[tto.bf Stories l l  .OO ftlme

) 68688.00 Sq.ft

1 Thursday, January OS, 2000 

112:14 PM

a  M S  ON NAM e  | D M S O N f

a t e  W i n k D n i s i m 0 2

C e n r r d e D i v i i i m 0 3
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E U r t r k a l D n f t s i m l 6

a  M S  ON TOTAL I a  M S O N *.

Divisims SuA-Trtel

[Sales T v  Value:

iProtit \feluc:
[Overhead value:
lArtHtedure Fee wl ue~ 

I Cortirgency Uilue:

Cost per SF | Total Project Cost|

Fiqure 5.19 Summary Report before Buildina the Take off List.
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[Protect Adcfressl La Salle 
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PROJECTS ESTIMATED COST SUMMARY
[Architect Magi Construction Corporation [Total Area 1 68688 00 Sq.ft
Estimator Date

[N o . O f S to r ie s  1 1 .0 0 [T im e
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a t e W m k D h r is ic n ( i2 1*78 3 5 0 .2 8 |  2 M - ‘

C r a a i r i t D n i f t o i l i } 1 *0 2 .4 1 4 .6 4 |

M i m n i y D n i i i a i t l t [ *9 0  3 5 7 .1 0 I  J  JO'*

M f t i k D iv u ic i i f lS 1 *7 2 1 .7 8 0 .0 0 1 1 j l  **

W e e d  a n d  H u t u  » D m c i c n l e 1 * 1 4 3 3 4 .2 7 1 cu :l-t

H u m i d  a n d  lU b d f t w e  F i d e *  t ie D n i* x c n t )7 1 *5 .4 5 3 .4 1 1 ( I M S ' .

D e e r *  a n d  W a r d e n * D h i i i a i  ( C [ * 1 3 1 5 .1 9 0  0 0 |  . Q

H i i t h i * D n i a m t l ( H 0 5 3 9 0 . 5 0 1 .1 4 M i

S f i t d t U i t i D n u i c n l O [ *1 4 6 .5 5 5 .2 0 |  4 7 1Ji

E e t m r u d D i v u i c n l l [ *6 2 .7 0 0 .0 0 |  JfU-u

C e iw e y in r  S y r t e iU D i v i * i c n l 4 [ * 2 8 7 3 0 0 .0 0 I

M e t  t u n i c a i D h i * i c n l 5 [ *1 5 0 .7 2 0 .0 0 I
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ISalesTax Value:

[Profit Value:

[Overhead value:  ]
[Architectue Fee value 1 

ICortingency Value: ~|
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*31.000.15 

531.000.15

Cost per SF ( Total Project Costj
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Fiaure 5.20 Summary Report after building the Take off List.



If the user chooses the “Complete Take off List by Division" option a professional 

printout report of the list showing each division, its associated items, and its total 

separately, Figures 5.21 and 5.22 illustrate the case before and after copying 

items to the list.
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P R O J E C T N A M E : PR O JE C T C A V t tR :  D A T E : u .  Ji >j i
PR O JE C T A D 0 R E S 3  :  P R O JE C T A R E A : r . ' i . " _______________Sq.11______________ T IM E :  IT J 'J l 'M _____________

Division 02 . SITE  HORK

Hem ID Rem D escription U n its Unit Pl-loe Q uantity Tota l
0206CO 0010 No salvage/ haulage included, based on buildinp volume. Loni rise Building. 10' floor to f CF *0 .28 1 *0 .28
0211500060 Tree removal in restricted areas, complete removal. 24" diameter EA *660.00 1 *680.00
0214170100 iA/ell points. 8  o.o., 6" diameter, 100CT header - MON *77.600 .00 1 *77 ,500.00

Seta-Total Division 02 :______ 378.080.29
DIVISION 03 : CONCRETE

Rem ID Rem D escription U n its Unit FTloe Q uantity Tota l
0311000030 Formvuoik F oundation W alls and Grade Beams. Not exceeding 1 2  high. Concealed Fini SF *4 .63 10628 *00 .414 .64
0311000340 Single use. Stairs Cmeasure soffit only). Exposed finish SF *20 .00 100 *2 .000 .00

Sita-Tctal Pi vision 03 :______ 392.414.64
DIVISION0 4 .- MASONRY

Rem ID Hem D escription U n its Unit FYioe Q uantity Total
0421000065 Face brick wall, 4" Jumbo clay brick 11-6/B"x 3-5/EP x  3-5/8", Tied to solid backing SF *0 .40 100 *840.00
0422000020 Plain (lightweight) concrete blocks. Backup. S' (Exterior W alls) SF *6 .05 7158 *43 .305.80
0422000105 Architectural split faced concrete blocks. Freestanding jointed and pointed. 4" Spirt Block SF *0.40 7158 *46 ,811.20

Sito-Tctal Division 04:______ 390.067.10
DIVISION OS : METALS

Rem ID Rem Description U n its Unit Price Q uantity Tota l
0512000080 Spandrels. Light beams not exceeding 3 5  Its  /  K TON *2,060 .00 1 *2 .060 .00
0612000110 Trusses, double angle or tee TON *2.475 .00 250 *018.750 .0
05210000D5 56 ksiyie ld  strength. Prime coated TON *1.680 .00 51 *100.880 .0

Si±>-Tctal Division 05 : 3721.780 .00
p i VISION 06 .• WOOD AND PLAS7ICS ________________

SiJp-Tatal Division 06 :______ $14.834.27
DIVISION 07 . THERMAL AND MOISTURE PROTECTION

Rem ID Rem Description U n its Unit Price Q uantity Tota l
EJ721000010 Loose fill insulation. Pelletized : Vermicular or perlite CF *2 .23 561 *1 .245 .20
3721000030 Board or quiR insulation. Glass fibre af-530 : 2 ' SF *1 .83 2305 *4 ,218 .15

P .ig c  t erf J

Figure 5.22 Complete Take Off List bv Division report after copying items
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The values in the take off list are taken arbitrary for illustration only. Similarly, 

Figures 5.23 to 5.26 illustrates the Column and Pie chart selection.
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Figure 5.25 Pie Chart Report before Building Take off List
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N o. O f S a crie *

iiq t
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Fiqure 5.26 Pie Chart Report after Building Take off List



To make the city selection easy for the user, all cities are grouped into two main 

and different forms called “The Eight Major Canadian Cities", one for Imperial 

and the other for Metric. Figure 5.27 pictures one of these types of forms. The 

user has to simply click on the button beside the city name and immediately the 

Masterformat form associated with the chosen city is opened instantly similar to 

the one shown in Figure 5.15.

!n'rosoft Access • [The M ajor C in id f in  Cities (Imp)]

E‘l« Edit J£iew insert Format Records Xools vyndow yelp

THE EIGHT MAJOR CANADIAN CITIES

□ * Tlie City Of St John* *

J
** The C ity Of H.ilil.ix **

J '* The City Of M onti eal ’*

J ”  The C ity Of Ottwa ”

J
'* The City Of Toionto ’*

J ”  The City Of Wuihtpeu **

J
“  The City Of Ca lija iy ’’

J ~ The City Of Vancoitvei "

J Bach To Pto ject In form ation

Figure 5.27 the Eight Major Canadian Cities
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The key that culls all these forms in this database is the “Project Information" 

form, from which the user picks out the cost source data and the unit to estimate 

the required project. Figures 5.28 and 5.29 represent the data source selection 

and the unit selection. When opening this form, the unit box and the continue 

button are disabled, because it is designed to make the user select the data 

source type in order to continue otherwise all he or she can do is exit the 

application. Contiguously when the user makes a selection only the unit box is 

enabled to allow for another selection. At this stage the "continue" button is 

enabled, hitting it instructs the interface to analyze the selection combination and 

as a result the required form is opened.

O w n M enu Ell© Edit Ip ie rt Records JJOndow Help

PROJECT ADDRESS

Tuesday. November 23.1999

H|Dom  Utfclsii ■ ■

ARCHITECT

commute
JMad^flClMrFonpii^HTBijttanT^I

Figure 5.28 Units Type and Continue Button Disabled
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555
®

[OvmMeao EU*..Ddit liuert Record* SUfndow Help “ Jl xf

PROJECT ADDRESS

ARCHITECT

IIIHTS TYPE'adctickt

Figure 5.29 Continue Button is disabled

i Own Menu Die Edit Uuert Eeccndl JJilndow Help tf I xt

IN FO R M A TIO N

PROJECT AODRCSS

TOTAL A RCA

UMTS TYPE'«drtck*

Figure 5.30 Data source and unit type are selected
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Figure 5.30 shows the case that occurs after the user selects the data source 

type and the unit type, the “continue” button is enabled.

I S
‘{B io  gdit Insert Becord* J£indow Help

Own Menu g j x f

MY OWN INPUT DIVISION'S SELECTION^
>  | Division 11 "General Conditions"

□  Division W " Site Work “

Division « I" Coner ets "

> [ Division 04 “ Masonry *

> | Division «5 "Metals "

» I Division M  "Wood and Plastit “

_ d  Division »7 "Thermal and Moisture Protection "

> | Division 0» " Doors anil Windows *

Division M  "Finishes "

> | Division 18 " Specialties "

> | Division 1 1 "Equipment"

_ d  Division 14 " Convoying Systems "

_ d  Division 15 "Methanical"

JlJ Division 1t "Electrical"

> | finish

Figure 5.31 Result of Own data source and imperial unit type selection

Figure 5.31 pictures the form that the interface opens after analyzing a selection 

combination of own cost data type and imperial unit type. In favor of operating 

the database entirely, hundreds of coding lines are written in the interface so that 

the selection execution can be done fast and errorless. Furthermore, many 

variables have been declared in a module interface to be easily classified.
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Figures 5.32 and 5.33 illustrate one of many subs used and one of the interface 

modules in the Preliminary database. The foregoing Figures demonstrated briefly 

the design process of the Preliminary Database, starting from entering data into 

tables, to queries and ending by forms and reports. As well interpreted how all 

the forms are operated from main forms for simplicity and flexibility.

5.4 Imperial Parametric Database

The ER-diagram mentioned in chapter 4 is the source from which the 

components of this database are detected. The database is comprised of two 

sets of previously executed projects gathered from different sources, such as 

Hanscomb’s Yardsticks 1998 costs, and the Internet webs linked through R. S. 

Means web side. The first set incorporates 35 projects that have Uniformat 

(elements) as their work breakdown structure; on the other hand the second set 

comprises 67 projects that are based on Masterformat (divisions) and their costs 

are according to 1994. Appendix D provides lists of these projects.

Similarly to the Preliminary Database, the design of this database is divided into 

three main steps as follows:

Step One

All the projects’ data are to be typed in, and arranged into two different sets of 

tables depending on their work breakdown structure. Tables 5.4 and 5.5 show 

the fields name, type and size for each type. Next, other types of tables are to be 

designed in order to adjust the cost of each project and its associated structure 

according to city index and inflation rate as shown in Tables 5.6 and 5.7.
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j i j  E j l*  B 4 it X i* w  l i t M r t  R .b u g  R u n  X p o l* JK indow  H « lp - 1 * 1 x 1

Jcm iJContliiuft jCUck

1private Sub cmdContinue_Click<) 
cmbUmcsType.SetFocus 

If cmbUmtsType.Text ■ "Imperial" Then 
cmbPricesBy.SetFocus 

If cmbPricesBy.Text • "Yardsticks" Then
DoCmd.OpenForm "The Major Canadian Cities (Imp)" 

End If 
End If

cmbUnitsType. Set Focus 
If cmbUmtsType.Text • "Metric" Then 

cmbPricesBy.SetFoeus 
If cmbPricesBy.Text • "Yardsticks" Then

DoCmd.OpenForm "The Major Canadian Cities (Mecr)' 
End If 

End If
cmbUnitsType.SetFocus 

If cmbUmtsType.Text • "Imperial" Then 
cmbPricesBy.SetFocus 

If cmbPricesBy.Text • "Own" Then
DoCmd.OpenForm "Own Divisions* Input (Imp)"

End If 
End If

cmbUnitsType.SetFocus 
If cmbUmtsType.Text • "Metric" Then 

cmbPricesBy.SetFocus 
If cmbPricesBy.Text • "Own" Then

DoCmd.OpenForm "Own Divisions* Input (Hetr)"
End If 

End If 
End Sub __

I

Figure 5.32 One Coding Sub in the Interface

M ji*r sort A  c :J v a n a b le a  M o d u le ]

EH* E 4 l t ' 3P»w  Ln w r t  R «bug  B u n  Xo o h  jg jn d o w  U « lp

ii-n

£ ^ - 1 * 1 * ]
^LaJxj

“h  ei, M  i *o c- | ► ■ ■ | EB W  A * iSi. ®  ! e  ^  f.-  i ©  5 ) [
|<G«n«rall y |  [(Declarations)

Option Compare Database 
Option Explicit

Public strHessage As String 
Public strtitle As String 
Public mtOptions As Integer 
Public bytChoice As Byte

Dim strtxtprojectnome As String 
Dim scrprojeecaddress As String 
Dim strowner As String 
Dim strarchitect As String 
Dim strquantityby As 3 t r m g  
Dim strnoofstories As String 
Dim lntcocalarea As Integer 
Dim mttotalvolurne As Integer

Figure 5.33 One of the Interface Modules to Declare Variables
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Table 5.4 Fields of Table Projects by Masterformat

Field Name Field Type Field Size
Project Number Auto Number Long Integer
Description Text 50
Building Size Number Long Integer
Cost per Square Foot Currency Currency
Construction Cost Currency Currency
General Requirements Currency Currency
Site Work (Building Related) Currency Currency
Concrete Currency Currency
Masonry Currency Currency
Metals Currency Currency
Wood and Plastics Currency Currency
Thermal and Moisture Protection Currency Currency
Doors and Windows Currency Currency
Finishes Currency Currency
Specialties Currency Currency
Equipment Currency Currency
Furnishings Currency Currency
Special Construction Currency Currency
Conveying Systems Currency Currency
Mechanical Currency Currency
Electrical Currency Currency

Table 5.5 Fields of Table Projects by Elements

Field Name Field Type Field Size
Project Number Auto Number Long Integer
Description Text 50
Building Size Number Long Integer
Cost per Square Foot Currency Currency
Construction Cost Currency Currency
Substructure Currency Currency
Structure Currency Currency
Exterior Enclosure Currency Currency
Partitions and Doors Currency Currency
Finishes Currency Currency
Fittings and Equipment Currency Currency
Mechanical Currency Currency
Electrical Currency Currency
General Requirements and Fee Currency Currency
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Table 5.6 Table of Adjusted Projects costs by Masterformat

Field Name Field Type Field Size
Project Number Auto Number Long Integer
Description Text 50
Building Size Number Long Integer
City Index Number Single
Cost per Square Foot Currency Currency
Construction Cost Currency Currency
General Requirement Index Number Single
General Requirements Currency Currency
Site Work Index Number Single
Site Work (Building Related) Currency Currency
Concrete Index Number Single
Concrete Currency Currency
Masonry Index Number Single
Masonry Currency Currency
Metals Index Number Single
Metals Currency Currency
Wood and Plastics Index Number Single
Wood and Plastics Currency Currency
Thermal and Moisture Protection Index Number Single
Thermal and Moisture Protection Currency Currency
Doors and Windows Index Number Single
Doors and Windows Currency Currency
Finishes Index Number Single
Finishes Currency Currency
Specialties Index Number Single
Specialties Currency Currency
Equipment Index Number Single
Equipment Currency Currency
Furnishings Index Number Single
Furnishings Currency Currency
Special Construction Index Number Single
Special Construction Currency Currency
Conveying Systems Index Number Single
Conveying Systems Currency Currency
Mechanical Index Number Single
Mechanical Currency Currency
Electrical Index Number Single
Electrical Currency Currency
Inflation Rate Number Long Integer
Number of Years Number Byte
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Tables 5.7 Table of Adjusted Projects costs by Elements

Field Name Field Type Field Size
Project Number Auto Number Long Integer
Description Text 50
Building Size Number Long Integer
Cost per Square Foot Currency Currency
City Index Number Single
Construction Cost Currency Currency
Substructure Currency Currency
Substructure Index Number Single
Structure Currency Currency
Structure Index Number Single
Exterior Enclosure Currency Currency
Exterior Enclosure Index Number Single
Partitions and Doors Currency Currency
Partitions and Doors Index Number Single
Finishes Currency Currency
Finishes Index Number Single
Fittings and Equipment Currency Currency
Fittings and Equipment Index Number Single
Mechanical Currency Currency
Mechanical Index Number Single
Electrical Currency Currency
Electrical Index Number Single
General Requirements and Fee Currency Currency
General Requirements and Fee Index Number Single
Inflation Rate Number Single
Number of Years Number Byte

Subsequent to assigning the main fields names, fields’ types and fields size the 

task of building the tables in the database can be initiated. Figures 5.34 and 5.35 

illustrate snapshots of the datasheet view while designing these tables.

Step Two

As described earlier, tables are rigid objects while queries are flexible and allow 

data manipulations. Thus based on the tables designed in step one, sets of 

queries are to be implemented to carry out all the required calculations for this 

database. Consequently, their fields' name and type have to be specified as
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Figure 5.35 Screen Snapshot of the Adjusted Projects Table
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shown in Tables 5.8 and 5.9.

Subsequently, assigning each query to one specific city in accordance to the 

project work breakdown structure attains the design of these queries. This 

illustration is provided in Figure 5.36.

Table 5.8 Query for Uniformat Adjustment Calculation per City

Field Name Field
Type

Project Number Auto
Number

Description Text
Building Size Number
City Index Number
Square Foot Cost = ([Cost per SF]*[City lndex])/100 Currency
Total Construction Cost = ([Building Size]*[Square Foot Cost]) Currency
Substructure Index Number
Substructure = ([Substructure]*[Substructure lndex])/100 Currency
Structure Index Number
Structure = ([Structure]*[Structure lndex])/100 Currency
Exterior Enclosure Index Number
Exterior Enclosure Division: ([Exterior Enclosure]*[Exterior Enclosure 
lndex])/100

Currency

Partitions and Doors Index Number
Partitions = ([Partitions and Doors]*[Partitions lndex])/100 Currency
Finishes Index Number
Finishes = ([Finishes]*[Finishes lndex])/100 Currency
Fittings and Equipment Index Number
Fittings = ([Fittings and Equipment]*[Fittings lndex])/100 Currency
Mechanical Index Number
Mechanical = ([Mechanical]*[Mechanical lndex])/100 Currency
Electrical Index Number
Electrical = ([Electrical]*[Electricai lndex])/100 Currency
General Requirements and Fee Index Number
General = ([General Requirements and Fee]*[General Requirement 
lndex])/100

Currency

Inflation Rate Number
Number of Years Number
Total Expected Cost =[Total Construction Cost]*((1+[lnflation 
Rate]/100)A([Number of Years]))

Currency
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Table 5.9 Query for Masterformat Adjustment Calculation per City

Field Name Field
Type

Project Number Auto
Number

Description Text
Building Size Number
City Index Number
Total Construction Cost = (Construction Cost) x (City lndex)/100 Currency
Cost per Square Foot = (Total Construction cost)/(Building Size) Currency
General Requirement Index Number
Adjusted General Requirements = (General Requirements) x (General 
Requirements) /100

Currency

Site Work Index Number
Adjusted Site Work = (Site work) x (Site Work Index) /1 0 0 Currency
Concrete Index Number
Adjusted Concrete = (Concrete) x (Concrete Index) /1 0 0 Currency
Masonry Index Number
Adjusted Masonry = (Masonry) x (Masonry Index) /100 Currency
Metals Index Number
Adjusted Metals = (Metals) x (Metals Index) /100 Currency
Wood and Plastics Index Number
Adjusted Wood and Plastics = (Wood and Plastics) x (Wood and 
Plastics Index) /100

Currency

Thermal and Moisture Protection Index Number
Adjusted Thermal and Moisture Protection = (Thermal and Moisture) x 
(Thermal Index) /100

Currency

Doors and Windows Index Number
Adjusted Doors and Windows = (Doors and Windows) x (Doors and 
Windows Index) /100

Currency

Finishes Index Number
Adjusted Finishes = (Finishes) x (Finishes Index) /1 0 0 Currency
Specialties Index Number
Adjusted Specialties = (Specialties) x (Specialties Index) /100 Currency
Equipment Index Number
Adjusted Equipment = (Equipment) x (Equipment Index) /100 Currency
Furnishings Index Number
Adjusted Furnishings = (Furnishings) x ( Furnishings Index) /1 0 0 Currency
Special Construction Index Number
Adjusted Special Construction = (Special Construction) x (Special 
Construction Index) /100

Currency

Conveying Systems Index Number
Adjusted Conveying Systems = (Conveying Systems) x (Conveying 
Systems Index) /100

Currency

Mechanical Index Number
Adjusted Mechanical = (Mechanical) x (Mechanical Index) / 100 Currency
Electrical Index Number
Adjusted Electrical = (Electrical) x (Electrical Index) /100 Currency
Inflation Rate Number
Number o f Years Number
Total Project Cost =(Total Construction Cost)x((1+[lnfiation 
Rate]/100)A([Number Of Years]))

Currency
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Figure 5.36 Query of Adjusted projects by Elements for Calgary 

Step Three

In order to institute the interface all the projects historical data has been 

organized into sets of tables and queries. Groups of forms that have the queries 

as their data source are to be designed. Each form illustrates a list of the 

adjusted costs for previous projects and their associated structures for a specific 

city. Figures 5.37 and 5.38 represent two types of forms for each format; as well 

they give explanation of the available command buttons and their role. The same 

design type of these forms is used for all the cities.
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Figure 5.38 Adjusted Projects by Masterformat for Calgary
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All the values of the indices used in this database are based on R. S. Means’ 

historical data, therefore their recommendations of using these indices have to 

be taken into consideration. This is the reason behind including a memo 

message in the forms that supply adjusted costs for the projects based on 

Masterformat. Means instructs that to adjust the “Specialties", “Equipment", 

“Furnishings", “Special Construction”, and “Conveying Systems" divisions one 

has to add their values and multiply the answer by a factor given for each city 

separately. Once the user clicks on the Memo button, a dialog window appears 

immediately listing a message. Figure 5.39 illustrates this case.

A .ii'Ktrd Cost O f Frrnou? Frojccts Fcj CuJguy

Ailment With Gaajs

lUcstan '5 . .'rl

$31639600

Til A ilj 11 t Thu-.ii D iv is ion:; Yon S hould 
Add Thom Up And Thun T u ljl  M usi Bn 

M u ltip lie d  By 'JU /U

$313.16614

1426. a n  21

$3630061?

I|(hftiruotfon

Figure 5.39 Instruction Memo to Adjust Divisions 10 to 14
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Designating one form for each city associated with the type of the project 

structure format necessitate a main form to group all the cities in order to simplify 

the selection task for the user. Hence, two main forms are designed for this 

matter. The first, groups the cities according to Uniformat projects structure and 

the second groups them according to Masterformat projects structure. Figure 

5.40 pictures one of these two forms.

The C an a di an C lti e s

TH&y JWMOtf • CANADIAN CtT/ES

.itj.TVli if * .  j ¥T“1

Figure 5.40 Main Form for City Selection
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Forthwith the user hits the button beside the chosen city, the interface at once 

opens the form associated for this city, which is similar to the forms shown in 

Figures 5.37 and 5.38 and closes “the Canadian Cities" form.

When opening the database itself, a main or logo form for this specific database 

opens allowing the user to make a selection, either previewing or printing 

previous projects as shown in Figures 5.41.

The Canadian Cities

PREVIOUS

Figure 5.41 Selection Form

Figures 5.42 and 5.43 illustrate respectively the events when the user chooses to 

preview projects or to print report. If the first selection is chosen and “By 

Masterformat” is hit then the interface opens a form similar to that of Figure 5.38.
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a i i i l f t

Figure 5.42 Case of Choosing to Preview Projects

T h e  C  a n  a c h a n  C iU e  s

Figure 5.43 Case of Choosing to Print Report
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On the other hand, if “By Elements” is hit then a form similar to that of Figure 

5.37 is opened. Likewise, if the user chooses to print report and hits “By 

Masterformat" then the interface opens a pre-designed report format as shown in 

Figure 5.44.

Description [apa-tmert With Garage

Buitding Size

City index

# Division 

01 $ 3 1 9 ,3 9 6 .0 0

02

03

Of

05
06

07

08

$ 3 4 ,9 9 5 .7 0

$ 5 1 1 ,3 9 0 .7 7

$ 3 1 9 ,4 6 6 .1 4

$ 1 ,0 0 9 ,7 0 9 3 6

$212,785.90

$ 4 2 8 ,0 0 1 .2 1

$ 3 8 9 ,0 0 6 .1 7

1 1 0 ,3 0 0  S F Square Foot Cost 5 7 .3 0

9 9 .1 0 Total Construction Cost

Index Division % Division Index
100.00 5 .0 5

9 9 .7 0 0 .5 5

1 1 0 .8 0 8 .0 9

1 0 9 .7 0 5 .0 5

9 4 .7 0 1 5 .9 8

1 0 2 .5 0 3 .37

9 6 .8 0 6 .7 7

8 8 .8 0 6 .1 5

09

10 

11 

12

13

14

15

16

$ 1 ,0 1 7 ,1 9 9 0 4 104 00

$ 2 6 ,2 0 6 .0 0 100.00

$ 1 4 8 ,9 2 0 .0 0 100.00

$0.00 1CO.OO

$0.00 1CO.OO

$ 6 7 ,5 5 2 .0 0 100.00

$ 1 ,1 7 3 ,7 5 4 3 6 9 2 .9 0

$ 6 2 0 ,2 0 7 .8 1 98.10

$ 6 ,3 2 0 ,3 2 8 3 5

Division %

15 .98

0.41

2.36

0.00

0.00

1 07

0.41

2.36

Inflation Rale %

Total Expected Cost

Number Of Years

Figure 5.44 Report Format in Case of By Masterformat Selection

On the contrary, if “By Elements" is chosen then the report format is similar to the 

one shown in Figure 5.45.

The preceding three steps dealt with the stages of the design followed to 

implement the Imperial Parametric Database. The sequence of entering the
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historical data into tables, the deriving queries, and ending by designing forms 

and build-in reports is described in

Project Name WUti-Level Parking Garage Above-Ground

Description 700 cars capacity, reinforced oorcreteframe, Excluding site

Buiiding Size

City Index

if

A1

A2

A3

B1

52

Element

$3.19

$18.86

$2.41

$0.22

$ 1 .2 8

275,0(11 SF Square Foot Cost

99 .10 \Total Construction Cost

Index

107 30

# Element 

53 $0.91

99 .4 0

1C6.00

97 .5 0

99 .0 0

C1

C2

Z1

$1.86

$1 .5 6

$2.24

32.21

$8,857,06236

Index

98 .5 0

9 2 9 0

9 8 .1 0

9 9 3 0

Inflation Rate %

Total Expected Cost

Number Of Years

Figure 5.45 Report Format in Case of By Elements Selection

detail and supported by figures to briefly explain the undertaking procedures. 

Many coding lines have been written in order to eliminate any confusion and to 

provide an errorless interface for fast and easy access to the required data. 

Figure 5.46 shows few of these coding lines.
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^  i VI i : ijori n O i i  [Foim_P:*;in<j'.v projiirts i 'i i i?  Module] --lfl|x|
cmdExit "7 ] | Click

Private Sub cmdExit_Ciiclc()
DoCmd.Quic acQuicSaveAll

End Sub___________________________________________________________
Private Sub cndPreviev_Click()

IblHascerPreview.Visible ■ True 
IblElmPreview.Visible * True
DoCmd.OpenForm "Iir.perisi Selection''. acHormsl, .. . aoForaiEdit. acDialoq 

1 D-iC.ud. rlose acForm.. "Prevtea Projects 07 Sin;” , AcSaveNo
End Sub_________________________________________________________________________________
Private Sub cmdPnntReport_Cliclc() 

lblHasterPrint.Visible “ True 
IblElmPrmc. Visible = True

r i r ' y i  ' r . j r . r - . i -v  ,f?*■ ’ tr v  r tM  L -i 'P r>r’.nE4 1r . ^r*D 1 11 n i

1 Do'.̂ id. •? 1 j2£ a'-rjrm. M?r-eviirJ ?r r-ens £in;” , :\^2avro

Private Sub lblElmPreview_Cliclc()
DoCmd.OpenForm "The Elm Cities", acNormal, , , acFormEdit, acDialog 
DoCmd.Close acForm, "Preview Projects", acSaveNo

End Sub__________________________________________________________________________________
Private Sub lblEimPrint_Cliclc()

DoCmd.OpenForm "Print Report Elm", acNormal, , , acFormEdit, acDialog 
DoCmd.Close acForm, "Preview Projects", acSaveNo

End S u b __________________
Private Sub lblHasterPreview_Cliclc()

DoCmd.OpenForm "The Hester Cities", acNormal, , , acFormEdit, acDialog 
DoCmd.Close acForm, "Preview Projects", acSaveNo

End Sub___________________________________________________________________________________
Private Sub lblHasterPrmt_Cliclc()

DoCmd.OpenForm "Print Report Hester", acNormal, , , acFormEdit, acDialog 
DoCmd.Close acForm, "Preview Projects", acSaveNo 

End Sub

Figure 5.46 Sample of Coding Lines written for this Database

5.5 Metric Parametric Database

The design of this database is exactly the same as of the previous one “Imperial 

Parametric Database”, except all the data used are in metric units. The motive of 

designing two separate databases is because the item description for the metric 

unit is unlike the one in the imperial unit.

To start, historical data has been grouped into tables that have the same fields' 

name, type and size as in Tables 5.4 to 5.9. The difference resides in the forms

End Sub
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and precisely in the project building size and the cost per square meter. Figures 

5.47 and 5.48 picture

Multi-Level Parking Garage Above-Ground

700 cars capacity, reinforced concrete frame. Excluding site

$8.808.214.29 *346.70

Indices
Location Inflation

*34 28 'i BV: 107.30

* 20.02

106 U0

$1680

$13.73 $24.19

Figure 5.47 Sample of Metric Adjusted Projects by Elements

pattment with Garage

E ^ ^ B ^ ^ * ^ 1 O 2 4 7 2 0 ■ill $6,320,148.09

$1,017,199.04

Figure 5.48 Sample of Metric Adjusted Projects by Masterformat
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D escrip tion partmert W ith Garage
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|City Index
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5319,279.83
535,439.11

5574,413.28
5366.219.01

51,061,56785
5233.460.55
5460.110.73
5411,198.13

index

10,251 S M [Square Meier Cost 683.11

109

100 00

101.00

124.50
125.80
99.60

112.50

93.90

"80]

0/u>s?on 96

104 10|

| Totai Constnjction Cost \ [

5.01
0.56
9 01
5.74

16.65
3 66
7 21
6.45

m
[77]
HU
m
IS ]
h u

Division

51.186,952 40
526,196.47

5148,865 83
50.00
50.00

567,527 43
51.322.361 43
5729.316.53

index

100.00
100.00
100.00

100.00
104.70
115.40

56,377.589 94

Division 96

1 21 40| 16 65
0.41
2.33
0 00

0 41
2.33

\tnfiation Rate \Number Of Years

Toiai Expected Cost

Figure 5.49 Sample Report in the Metric Database by Masterformat

Project Name vlUti-Level Parking Garage Afcove-Ground

Description |700 cars capacity, reintorced concrete frame, Excluding ate

Bui/ding Size

City index

#
A1
A2
A3
B1

B2

Division
$36.40

$220.33

$28.81

$255

$15.52

25,400 SM Square Meter Cost

109.80 Totai Construction Cost

index
120.20

107.90

117.90

103.60

111.90

# Division 

B3 $9.61

C1

C2

Z1

$22.56

$19.77

$24.48

384.14

$9,757,03689

index

97.20

104.70

115.40

100.50

inflation Rate %

Totai Expected Cost

Number O f Years

Figure 5.50 Sample Report in the Metric Database by Elements
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samples of the forms’ type used in this database, also Figure 5.49 and 5.50 

represent the build-in reports’ type for both formats.

The remaining forms are specifically similar to the ones in the Imperial 

Parametric Database. Additionally, similar coding lines are used except when the 

unit, when has been changed to metric.

5.6 Main Module

Following the design of the three databases, it is necessary to design a simple 

procedure to be the gate for the user to access the database under choice. In 

other words, from that form the user assign the type of estimate he or she wants 

to use. Consequently, a main form, named “Type of Estimate" is designed in a 

way that links the three databases and by simple clicks the desired one opens. 

The first form that opens in this procedure is the logo screen as shown in Figure 

5.51. It is designed with a timer that shuts the form down after few seconds. 

Immediately after the logo screen form disappears, the “Terms, Conditions and 

Introduction” form is displayed listing to the user legal issues taken from 

Hanscomb’s Yardsticks for costing hard copy. It also explains how to use their 

cost data and what is included in the cost of each item. At the bottom of this form 

there are two command buttons, one to exit the model and the second to 

continue. Hitting the “Continue” button, the interface opens the main or the gate 

form that links the three databases. Figures 5.52 and 5.53 show the two 

mentioned forms respectively.
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Figure 5.51 Snapshot of the Model Logo Screen

— M  v  F  di nt  i vt r  M o r l r l  [Ti»r in s', '  ‘o i u l i l j o n *  * i \ f l  f t d  i n d u c t i o n ]

i E i l e  E d i t  I n s e r t  R e c o r d *  3£ t n d o w  H e l p 4 1 * 1
TERMS. CONDITIONS AND INTRODUCTION

Ttrmm mmd Gomdtomm

The in fc rm o ion  and p rices ccrtom eo  in  H anscunb 's  YareatxKs fo r  Codm g  ere 
d e le te d  to  be representative o r current puces end costs N o  warranty cr 
guarantee. im plied o r otherwise. is  g iven ncr any Haaiity assumed by either the 
R S M e n s  C o . Ire  . a member o f the  Construction Market Data Group, cr 
Hcnsoomo C onautonts, inc. tnconnection  w th  this tpp itcd ion .

The C o d  n fc rm a io n  ccntomed m th is  appttacton ts developed b y  
henscom o um ited  and is  net b e s e d o n  Means' onn  cost m form dicn.
However. M e n s  DeUe*aa the  in tor m e tie r conta ined herein is  a 
vend aSem dlve sources o f c a s in g  n to rm d ia n  and as such Is 
CBmptementaryto Means* east O rta  pubScatlcns

M i w / a i f / a r r

One of the biggest adventageso f Y*rd»tic*3  fo r  C o s tng  toxrtti it list casts for 8 
major Canadian cme3*many other databases list only one set o f unit pnees. 
N d e th a t is iK  p itc e e  a re  fo r  average  n e i - f s s i l c f t la l  c e r ia b t ic tto iv  I m d v l in  
is iio n  lahe t.
in  general, in  m od ereas, unit prices ter residential condrvctlon are  as much as 
20 — X  %  lower
No atlovOTces have been included f a  oaditicnal work. tflfltcu t access, crash 
schedules or any d h s  extremes.
M a ta ia l and workmanship quo iky is assumed to  be  of good standard end 
produced under n a m e  ccn d ito ns . S p ea  of large-scale p u c n s r ig  d iscounts 
nave not been s p ile d .

O verhead <  p ro fit
F a  overhead  a n d  prcrftt, note tha t d l p rices inc lude  ska overheads and pro f* fbr 
a l item s norm ally s tb e o rt reeled b y  general oontrartors. G enaa l ro d e  work is  
priced at net cost excluding a te  o re rheods and  pro f*.
W hen preparing estimates, a s u n  s h o u d  be added to  cover the g e n a a l 
contractor s a te  overheads end pro fit o n  a percentage basis.

P te fM sa tan  <8 «at* i t i ta»
The database contains unit prices s s  a s  in  a trade  fcrmat and is id e a ly  s u te d  to 
the prepard ion  of sub-lrode p r e lm  n a ry  estimates using acproxm cte  quantities.

Continue

Figure 5.52 Snapshot of Terms, Conditions and Introduction Screen
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TYPE OF ESTIM ATE

Figure 5.53 Snapshot of the Type of Estimate Screen

Once the user clicks on the “Parametric Estimate", immediately the two options 

“Imperial" and “Metric” appears. In this case the user has to choose one of them 

by clicking on the writing, if “Imperial" is the choice then the interface opens the 

“Imperial Parametric Database" and a form is displayed as shown in Figure 5.40. 

Similarly, if “Metric” is the choice then the “Metric Parametric Database" is 

opened and a form similar to Figure 5.40 is displayed, the difference resides in 

the unit type. Figure 5.54 illustrates the cases of different selection. On the other 

side clicking the “Preliminary Estimate" opens the Preliminary Database and the 

first form that is displayed is shown in Figure 5.28.
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TYPE OF ESTIMATE

S E L E C T  T H E  ESTIMATE T Y P E
Opens V  

Imperial 
Parametric ** 
Database

Opens j  Appears
Metric To

Parametric Choose
Database , . From

Opens
Preliminary
Database

Once
Clicked

ParamWkEstifriffie}

Figure 5.54 Explanation of the screen “TYPE OF ESTIMATE”

5.7 Conclusion

This chapter presented the physical development of the conceptual cost 

estimating system model using Microsoft Access 97 and Visual Basic for 

Applications. The development’s design is accomplished in a way that provides 

the user with varieties of options to choose from, flexibility and fast retrieval of the 

required data. In addition it provides the freedom of selecting the type of output in
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a professional format. All the undertaking processes have been described and 

supported by figures and tables. Testing the model on unseen project example 

showed its capabilities to analyze the user input and generate the required 

output. However, two actual projects are going to be used to examine the 

performance of the model as described in chapter 6.
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CHAPTER 6 

System Performance (Validation)

6.1 Introduction

This chapter describes the capabilities of the system with respect to its three 

modules: 1) Imperial Parametric Estimate Module, 2) Metric Parametric Estimate 

Module, and 3) Preliminary Estimate Module. The performance of the system is 

verified through two actual cases. The first case is used to demonstrate that all 

the system components run bugs free and consists of a project to be executed 

on the spring of year 2000 in Montreal. This project consists of a warehouse that 

contains eight big tanks to store chemical liquids, offices, decking area, and a 

workshop. The construction firm that won the bid “Magil Construction 

Corporation" has performed a detailed estimate of the project. The second case 

is used for comparison between the actual preliminary estimate and the one 

generated by the system, which consists of adding a marketplace building for the 

University of British Columbia. “Cressey Development Corporation" has prepared 

a preliminary estimate in order to bid on that job. The project is divided into three 

portions that are Parkade level, Commercial / Retail level, and Residential level. 

Appendix E contains copies of the actual projects estimates documents prepared 

by the two firms.

Case 1:

The project has a total gross area of 68,688 ft2. Two types of estimates are going 

to be used to examine the model performance, the first is the preliminary 

estimate where complete take off cost list is to be generated and the second is
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the parametric estimate, which is based on previous historical data. It is to be 

noted that the cost data available are based on Yardsticks for average rates and 

average conditions, which includes the cost of material, installation, equipment, 

transportation, and subcontract profit. Therefore, some divisions’ costs might 

differ from those computed by the construction firm.

6.2 Preliminary Estimate Application

Due to the fact that the project drawings are not available, the quantities taken off 

by the construction firm are to be considered to build the cost list and accordingly 

estimate the total project cost. The first model screen is the logo screen as 

shown in Figure 5.51, which disappears after few seconds to display the Terms, 

Conditions and Introduction screen that is necessary to read on account of 

containing important information as pictured in Figure 5.52.

TYPE OF E S T IM A TE

Figure 6.1 Estimate Selection (or Gate) Screen
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Once we click the “continue" command button, the gate screen opens providing 

us with the option to choose i.e. the type of estimate to use. In this case the 

choice is Preliminary estimate as shown in Figure 6.1. As soon as we click on the 

“Preliminary Estimate”, the project information screen opens for us to enter 

general information about the project as shown in Figure 6.2.

Own Mena Etfe Edit Insert Records JSilndow Help

ESTMATOR

OWIIER

Tuesday. Novonter 23.1399ARCIITECT

USE PRICES BY

Figure 6.2 Project General Information Screen

After keying in all the project information, we choose the cost data type to be 

used in estimating the activities costs. In this case Yardsticks for costing data is 

chosen in order to compare the prices of the construction firm with those 

available in the database. Afterwards, we have to select the unit type before
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being able to proceed. Figure 6.3 illustrates the project information screen after 

entering the project information and selecting the cost data and the unit type.

'•! 11 • ll > ■ J i i-' t It J- - nr. iu<. r.i
I OmHnu tfim  ■ IdMrt B onb y ttru im r m l;;.

n n n
*i*}

INFORMA TIONPROJECT

PROJECT NAM E ?rec«p*C

P R O A C f  A t M W U S  L « S « I« 1*0. Of SI OKIES

60£oeoo
T u « x o *y . N ovem ber 23. t9d0

TOTAL  AFCA

use pmccs mr i.-wortack* INNTS IV ft

Figure 6.3 Entering Project information and Selecting Data and Unit Type

C l b  | d i t  p u n t  ^ c o r d e  J K t B d e n  U a l p

New Menu AlJSi
THE EIGHT MAJOR CANADIAN CITIES

Cflck. to Open 
MaaMrtoimat 
OMitora for 

Moetnal

• r * if  • rt't *_♦* m .•'•inn** '

• r»i** • nv • i  *

O&er- O w tcn t I «»

ft-r i il r t * n n n 'r i |

rty i if >

' rn«* i ity * r» W4t'«o*iv*, i '

OdKl* to  F*» IK 'i in M li i io

Figure 6.4 “Eight Major Canadian Cities” Screen
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Hitting the “Continue" button, we are transferred to the “Eight Major Canadian 

Cities" screen in order to choose the city corresponding to the project studied as 

shown in Figure 6.4; Montreal is the city that interest us for this project. Just a 

simple click shifts us to the screen shown in Figure 6.5 and immediately we are 

capable to start selecting the different activities corresponding to each 

Masterformat division.

E
| | Ell*, frtit (naart ftgcondr JCJnitar Jfrlp ■ j
NwMftkU ■ ■ .  ,  . . . . . .  . .  ... -■ *.  - • •• aijsl

THE CITY OF MONTREAL
U ivtnon »1 M General C o nd itio ns  ~

Division 92 W o ** ~

Division #3 ’‘ C o n c te le  “

Otvtsion M  M M iis o iii y “

D ivision 9% "  M e la l*  ”

D ivision M  "  W ood and  P U s lK  "

(Hvtslon 17 M th e rm a l and M oes lu ie  Pi < rte tilu it ** 

Divtslon M  "  Doors im l  VflrKlOM «~

Division *1 “  r s its h e s  "

Division 14 “ S p c c itA ie *  '*

D ivision 11 MEi|i*prt>etif "

D ivision 11 ** C o m revno  S y M e m * *

Otvision 1S M M ecta ritca l ’*

D ivision 1* '* E le c trica l**

Figure 6.5 Masterformat Divisions According to Montreal

The first division to choose should be “General Conditions”, but since this is an 

approximate estimate the value of the general conditions’ division is taken into 

consideration after selecting all the activities of the other divisions as a 

percentage of their total. Therefore, the first division to start with is division 02 

“Site Work”. Table 6.1 includes all the activities related to this division according
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to the construction, firm’s quantity take off. Few of those activities are not 

available in the database, therefore, the missing ones have been typed in, which 

enhances the database for future use and demonstrates the flexibility of the 

model. The added items are given ten digits unique number different than the 

ones used by the construction firm.

Table 6.1 Items of Site Work Division

Item  # D esc rip tio n Q uantity U nit U n its Total

2.101 Site Preparation 1 Lps 4 9 8 ,0 0 0 .0 0

2.513 Street cut 2 2,500.00 5 ,0 00 .0 0

2.690 Oil interceptor reservoir 1 Lps 20,000.00 20 ,0 0 0 .0 0

2.710 Foundation Drainage 0.00

2.935 Sodding 1 Lps 5,000.00 5 ,0 00 .0 0

Figures 6.6 and 6.7 illustrate snapshots of the Site Work division before and after

© E U »  Blit][la«r Ipiart. rermatlaaevd* tfo h  (Jilp
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rcti/tMKirn
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H
CC1 jliA ij I & £  Aft INIs
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Figure 6.6 Site Work Division before adding the Site Preparation item
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Figure 6.7 Site Work Division after adding the Site Preparation

adding the missing items respectively.

The roles of all the command buttons that exist on that screen have been 

explained in detail in Figure 5.7 of chapter 5. Before copying any item from this 

division, the take off list is empty and appears as was shown Figure 5.9, as soon 

as the items are copied to the list it looks as shown in Figure 6.8, which also 

shows the total sum at that instance of time. Having the Site Work’s items 

selected and transferred we return to the Masterformat’s Divisions by hitting the 

“Door” symbol on the bottom left corner of the screen. Next, Division 03 

“Concrete” is the one that its activities are to be selected and copied to the list.
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Figure 6.8 List after Copying Site Work’s Selected Items

Table 6.2 displays the activity list of this division according to the construction 

firm. Similar to Division 02, all the missing activities are typed in to the database 

and assigned a unique number. Figure 6.9 illustrates the Take Off List screen 

after copying the Concrete’s selected items to it and accordingly the total cost at 

that instance of time. The same process has been carried out for all the other 

divisions.
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Table 6.2 Items of Concrete Division

Item # Description Quantity Unit Unit$ Total
3.100 Formwork

Exterior foundation walls 16,867 Sqft 2.35 39 ,637 .45

Ext. continuous footings 2214 Sqft 2.35 5,202.90

Interior foundation walls 2661 Sqft 2.35 6,253 .35

Int. continuous ftgs 368 Sqft 2.35 864 .80

Int. spread footings 1582 Sqft 2.35 3,717.70

Column piers 674 Sqft 2.35 1,583.90

Balance bassin walls 1841 Sqft 2.35 4,326 .35

Balance bassin piers 272 Sqft 2 .35 639 .20

3.151 Install coping anchors 180 Units 5.00 900 .00

Install ground rods 40 Lft 5.00 200 .00

Install angle coping 183 Lft 5.00 915 .00

Conc.column protection-4'H/ 24"dia. 33 Units 250.00 8,250.00

Concrete curbs 20 Lft 10.00 200 .00

Place concrete for bollards 9 Units 100.00 900 .00

Trench & pit formwork 56 Sqft 2.00 112.00

S.O .G . stairs 25 Sqft 3.00 75.00

Loading dck platforms 87 Sqft 4 .00 348.00

Slab depression bulkheads 177 Sqft 10.00 1,770.00

Form pockets @  stl col bases 129 Units 50.00 6,450 .00

3.200 Reinforcement Steel 1 Lps 66 ,250 .00

w/w/m esh 12x12w 5.8x5.8 134392 Sqft 0.20 26 ,878 .40

w/w/m esh 6x6w6/6 11709 Sqft 0.16 1,873.44

w/w/m esh 6x6w4/4 3942 Sqft 0.17 670 .14

w/w/m esh stair pans 1200 Sqft 0.16 192.00

3.250 Set & grout base plates (Concrete) 129 Units 15.00 1.935.00

1/2" asphalt board 1850 Lft 2.00 3,700.00

3.300 Concrete Material

Building structure 25 Mpa 562 cu-m 80.00 44 ,960 .00

Slab on grades 25 Mpa 1228 cu-m 80.00 98 ,240 .00

Stair pans & bollards 25 Mpa 3 cu-m 91.00 273.00

Steel deck cone 30 Mpa 66 cu-m 91.00 6,006 .00

Air-entrained 100 cu-m 10.00 1,000.00

W inter Concrete 1427 cu-m 4.00 5,708.00

3.345 Concrete Floor Finishes 69 ,850 .00

Place & finish building S .O .G . 60714 Sqft 0.45 27,321 .30

Sawcuts filled 5133 Lft 2.00 10 ,266.00

Place & finish balance bassin slab 1384 Sqft 1.00 1,384.00

Place & finish conc. on deck 5886 Sqft 0.60 3,531.60

Floor hardener 6 .5 kg/sm 57000 Sqft 0 .42 23 ,940 .00

Cure & seal 57000 Sqft 0 .12 6,840 .00

Place & finish concrete stair pans 304 Sqft 2.00 608 .00

3.420 BETCO N  Slabs 2088 Sqft 10.00 20 ,880 .00
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Figure 6.9 List after Copying Concrete’s Selected Items

Tables 6.3 to 6.12 exhibit the remaining activities of the project corresponding to 

each division.

After selecting and copying all the project’s activities, the Take off List can be 

viewed in two different formats as described in chapter 5. Hence, Figures 6.10 

illustrates the list as appears after copying all the items to it, in addition the total 

final direct cost o f the project can be viewed. On the other hand, Figure 6.11 

shows the second format that is the data sheet view, which allows us to export 

the list to a Spreadsheet.
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Table 6.3 Items of Metal Division

Item # Description Quantity Unit Unit $ Total
5.120 Structural Steel 68688 sqft 486,100.00

5.210 Steel Joists

5.311 Steel Deck

5.500 Metal Fabrication 1 lps 45 ,000 .00 45,000 .00

Table 6.4 Items of Wood & Plastics Division

Item # Description Quantity Unit Unit $ Total
6.100 Rough Carpentry 1 lps

6.200 Finish Carpentry 1 lps 5,500.00 5,500.00

Pine window sills w/moulding 204 lft 19.61 4,000.44

6.240 Laminated Plastic

Table 6.5 Items of Thermal & Moisture Protection Division

Item # Description Quantity Unit Unit $ Total
7.190 Sheet Vapour Barrier included

7.212 Board Insulation 0.00

2" rigid insulation foundations 2305 sqft 0.60 1,383.00

2" rigid insulation @  Hot Box 
Rm

1060 sqft 1.20 1,272.00

1/2 ' cem ent board @  Hot Box 
Rm

1060 sqft 1 50 1,590.00

7.213 Batt & M att Insulation 488 included

7.216 2 "  Sprayed urethene insul. 7158 sqft 18,626.00

3/4" urethane behind Dryvit 4007 sqft included above

Urethane @  marquise joists 1 lps included above

7.466 Architecural M etal Siding 115,000.00

Sandwich panel w /V .B . 20511 sqft 5.60

Single skin 2501 sqft 3.00

7.472 “Dryvit" Product 4007 sqft 10.00 40,070 .00

7.510 Built-Up Bitum.Roofing 60714 sqft 175,950.00

7.620 Metal Flashing & Trim included above

7.724 Roof Hatches 1 unit 693.00 693.00

7.900 Sealants 1 lps 2 ,000.00 2,000.00
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Table 6.6 Items of Wood and Windows Division

Item # Description Quantity Unit Unit $ Total
8.100 H .M etal Drs&Frs. 20 gauge m etal doors 21 units 150.00 3,150.00

18 gauge metal insulated doors 7 units 206.00 1,442.00

K A LA M IE N - anit-explosive dr 8x10 1 unit 2 ,175.00 2,175.00

16 gauge pressed stl frame/single 56 units 117.00 6,552.00

16 gauge pressed stl frame/double 2 units 282.00 564.00

16 gauge pressed stl frame/special 10 units 165.00 1,650.00

8.111 Installation Doors 62 units 75.00 4,650.00

Install KALAM IEN anti-explosive dr 1 unit 500.00 500.00

8.112 Installation Frames 68 units

8.210 Solid m asonite doors 33 units 115.15 3,800.05

Bi-fold masonite door 1 unit

8.331 Roiling Doors: Metal Insulated 7 units 10,300.00

8.450 Im pact Doors 1 unit 6 ,0 7 0 0 0 6,070.00

6.710 Finish Hardware 62 unis 18,775.00

Aluminium sills 9 units 300.00 2,700.00

8.120 Aluminium Doors & Frames 0.00

Aluminum entrance doors & frame 4 units

Aluminum core 1 unit

8.800 Metal door lites 6"x 2 7 units 50.00 350.00

W ood door windows 2’x3'-6" 9 units 100.00 900.00

Special frame windows 7 units 160.00 1,120.00

8.900 Curtain W all 1328 sqft 70 ,000 .00

W indows 389 sqft

Vestibule alum.ceiiing panel 1/8'' 70 sqft

Marquise entrance 1/8" aluminum 75 sqft

Vestibule glass partitions 242 sqft

Table 6.7 Items of Finishes Division

Item # Description Quantity Unit Unit$ Total
9.100 Drywall & Ceilings 1 lps 98,000 .00 98 ,000 .00

9.310 C eram ic floor tile 1389 sqft 6.00 8,334.00

C eram ic wall tile 1338 sqft 6.00 8,028.00

C eram ic tile base 382 lft 6.00 2,292.00

C eram ic tile stairs 204 sqft 6.00 1,224.00

9.660 Linoleum flooring 4406 sqft 2.00 8,812.00

Vinyl base 2379 lft 2.00 4 ,758 .00

9.680 Carpet installation 370 sqyd 18.00 6,660 .00

S26/sqyd supply only allowance 370 sqyd 26.00 9,620.00

Carpet base 95 lft 5.00 475 .00

9.900 Painting 1 lps 16 ,715.00 16,715.00

9.955 Vinyl W all Covering 798 sqft 2.00 1,596.00
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Table 6.8 Items of Specialties Division

Item # Description Quantity Unit Unit $ Total
10.160 Toilet Partitions 4 units 1,845.00

Urnal screen 1 unit

10.800 Toilet & Bath Accesories 1 lps 1,882.00 1,882.00

Table 6.9 Items of Equipment Division

Item # Description Quantity Unit Unit $ Total
11.160 Loading Dock Equipment 1 lps 2,734.00

11.161 Dock Levellers 4 units 7 ,405.00

Table 6.10 Items of Furnishings

Item # Description Quantity Unit Unit $ Total
12.680 Foot Grills 24 sqft 1,076.00

Table 6.11 Items of Mechanical Division

Item # Description Quantity Unit Unit $ Total
15.250 Thermal Insulation lps 24,348.00

15.300 Sprinkler System lps 128,840.00

15.400 Plumbing & Heating lps 115,250.00

15.500 Ventilation lps 164,600.00

15.900 Controls lps 44 ,300 .00

Table 6.12 Items of Electrical Division

Item # Description Quantity Unit Unit $ Total
16.100 Electrical lps 334,500.00

It is to be noted that Yardsticks for costing does not include two Divisions, that 

are division 12 "Furnishings” and Division 13 “Special Construction". Although in 

this project the “Furnishings” division has been considered for a total of $1,076 

that can be neglected for its small value compared to the total direct cost of the
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project, also the “Special Construction" division is not considered. Additionally, 

the “ Conveying System" division is skipped (see Appendix E).
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Figure 6.10 Project Final Take Off List

Since the model has an option of exporting the data sheet view table to Microsoft 

Word, Table 6.13 displays this list after being imported to MS. Word, document.
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^  M r : - .s u l.c O f f  L is t I'-Io ritrcaJ] -|g |x l
jj Etf* Edit [ntert Records Window Help Own Menu J l X

Rem D | Rem Description | Units UnNPrice | Quantity | Total *.
0210100000| Site Preparation lps 5498,000 00 1 $498,000 0C

0251300000 Streetcut lps $2,500 00 2 $5,000.00

0269000000 Oil Interceptor Reservoir lps $20,000.00 1 520,000 00

0293500000 Sodding lps $5,000 00 1 $5,000.00

0311000005 Formwork, Strip (Wei) Footings, Leveled Footings SF $4.60 2582 $11,877 20

0311000015 Formwork tor Spread (Column) footings, Column Footings SF 54.80 1582 $7,277 20

0311000030 Formwork Foundation Walls and Grade Beams, Not exceeding 12 high, Concealed Finish SF $4.44 19528 $86,704 32

0311000050 Trench and Pit Formork SF 52.00 56 $112.00

0311000060 Formwork tor Slab on Grade’s Stairs SF $3.00 25 $75.00

0311000065 Formwork for Loading Deck Platforms SF 54.00 87 5348.00

0311000070 Slab depression Bulkheads SF $10.00 177 $1,770 00

0311000075 Form Pockets @ Steel Column Bases units 550.00 129 $6,450.00

0311000350 Formwork for Column Piers SF 52.3S 674 $1,583 90

0311000355 Balance Bassin wails SF $2 35 1841 $4,326.35

0311000360 Balance Bassin Piers SF $2.35 272 $63920

0315000005 Formwork, Coping Anchors (Installation) units $5.00 180 $900.00

0315000010 Formwork, Ground Rods (Installation) LF $5 00 40 $200.00

0315000015 Formwork, Angle Coping (Retaliation) LF $5.00 183 $915.00

0315000100 Formwork, Concrete Column ProtecUon-4'H/24" diameter units $250.00 33 $8,250.00

0315000105 Formwork, Concerete Curbs LF $10 00 20 $200.00

0322000001 W/WiMesh 12x12 w  58x5.8 SF $0.20 134392 $26,878 40

0322000003 WIW/Mesh 6x6w 4/4 SF 50.17 3942 $67014

0322000005 In slabs, S ' x 6" mesh, 6JS gauge SF 50.25 11709 $2,927 25

0322000040 WfWiMesh Stair Pans SF $0.16 1200 $192.00

0325000035 Asphalt and Fiber types to exterior, 1I T  thick control loritiie to facades), 6" wide LF 52.00 1850 $3,700 00

0325000060 Concrete Accessones, Set &  Grout Base Plates units 515.00 129 $1,935.00

0331000080 Place Concrete for Bolards units 5100.00 9 5900 00

0331000100 Concrete Material, Budding structure 25 Mpa CM 580.00 562 544,960.00

0331000110 Concrete Material, Slab on Grades 25 Mpa CM 580.00 1228 598,240 00

0331000120 Concrete Material, Star pans 3  bolards 25 Mpa CM $91.00 3 $273.00

0331000130 Concrete Materials, Steel Deck Concrete 30 Mpa CM $91 00 66 56,006 00

< l

0331000140 Concrete Materials, Air-entrained

. . 1

CM 510.00 100 $1,000 00j ^ J

Figure 6.11 Project Take Off list in Data Sheet View

Having the entire project work items selected and arranged in the list, the next 

step for us is to select the values of the General Conditions. Since this is a 

conceptual estimate, and the model does not include detailed items for the 

general conditions division, the indirect cost is going to be considered as a 

percentage of the total direct cost. Although this consideration conflicts with what 

Assaf, Budshait and Atiyah (1999) recommend for calculating the overhead 

project costs.
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Table 6.13 The Exported Taking Off List in MS Word

Unite* UnitPrfcei,;-.' Quantf Totat. - -

0210100000 te Preparation lps $498,000.00 i $498,000.00

0251300000 Streetcut lps $2,500.00 2 $5,000.00

0269000000 Oil Interceptor Reservoir lps $20,000.00 1 $20,000.00

0293500060 Sodding lps $5,000.00 1 S5.000.00

0311000005 Formwork, Strip (Wall) Footings. Leveled Footings SF 54.60 2582 S11.877.20

0311000015 Formwork for Spread (Column) footings. Column Footings SF $4.60 1582 S7.277.20

0311000030 Formwork Foundation Walls and Grade Beams, Not exceeding 12' high. 
Concealed Finish

SF $4.44 19528 S86.704.32

0311000050 Trench and Pit Formork SF 52.00 56 S112.00

0311000060 Formwork for Slats on Grade's Stairs SF $3.00 25 S75 00

0311000065 Formwork for Loading Deck Platforms SF S4.00 87 $348 00

0311000070 Slab depression Bulkheads SF 510.00 177 S I. 770.00

0311000075 Form Pockets @  Steel Column Bases units 550.00 129 S6.450 00

0311000350 Formwork for Column Piers SF $2.35 674 S I. 583.90

0311000355 Balance Bassin Walls SF 52.35 1841 S4.326 35

0311000360 Balance Bassin Piers SF 52.35 272 S639 20

0315000005 Formwork, Coping Anchors (Installation) units 55.00 180 $900 00

0315000010 Formwork, Ground Rods (Installation) LF $5.00 40 S200 00

0315000015 Formwork. Angle Coping (Installation) LF $5.00 183 S915.00

0315000100 Formwork, Concrete Column Protection-4'H/24'' diameter units 5250.00 33 S8.250 00

0315000105 Formwork, Concerete Curbs LF $10.00 20 $200 00

0322000001 W/W/Mesh 12x12 w 5.8x5 8 SF $0.20 13439 S26.878.40

0322000003 W/W/Mesh 6x6w 4/4 SF SO 17 ?942 S670.14

0322000005 In slabs. 6" x 6“ mesh, 6/6 gauge SF $0 25 11709 S2.927 25

0322000040 W/W/Mesh Stair Pans SF SO. 16 1200 S192.00

0325000035 Asphalt and Fiber types to extenor. 1/2" thick control joint.(ie to facades), 6“ wide LF $2.00 1850 $3.700 00

0325000666 Concrete Accessones. Set & Grout Base Plates units $15.00 129 S1.935.00

0331000080 Place Concrete for Bollards units $100 00 9 S900.00

0331000166 Concrete Maienal. Building structure 25 Mpa C M S80.00 562 S44.960.00

0331000110 Concrete Material. Slab on Grades 25 Mpa C M $80 00 1228 $98,240 00

0331000120 Concrete Material. Stair pans & bollards 25 Mpa C M  “ $91.00 3 S273.00

0331000130 Concrete Materials. Steel Deck Concrete 30 Mpa C M $91.00 66 S6.006.00

0331000140 Concrete Materials. Air-entrained C M 510.00 100 $1,000.00

0331000150 Winter Concrete ClM $4.00 1427’ S5.708.00

0334500100 Place and Finish Building Slab on Grade SF $0 45 60714 $27,321.30

6334560110 Sawcuts Filled LF 52.00 5133 S10.266.00

0334500120 Place and Finish Balance Bassin Slab SF 51.00 1384 S1.384.00

0334500130 Place and Finish Concrete on Deck SF $0.60 5886 S3.531 60

0334500140 Floor Hardener 6.5 kg/sm SF 50.42 57000 S23.940.00

0334500150 Cure and Seal SF 50.12 57000 $6,840 00

0334566166“ Place and Finish Concrete Stair Pans SF $2.00 304 S608 00

0342000010 BETCON Slabs SF $10.00 2088 $20,880.00

0421000001 Winter Conditions. Extenor Walls SF 51.50 14316 $21,474.00

0421000002 W n ter Conditions. Intenor Walls SF 51.50 13908 S20.862.00

0422000005 Intenor Concrete Blocks SF $6.00 13908 S83.448.00

0422000020 Plain (lightweight) concrete blocks. Backup. 8" (Extehor Walls) SF $6.80 7158 S48.674.40

0422000070 Rigid Insulation Cavity Exthor Walls. 2" SF $2.00 7158 S14.316.00

0422000105 Architectural split faced concrete blocks. Freestanding jointed and pointed. 4" 
Split Block Fagade

SF $6.50 7158 546,527.00

0512000300 Structural Steel, including Steel Joists and Steel Deck SF 57.10 68688 S487.684.S0
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0550000000 METAL FABRICATIONS lps $45,000 00 ' 1 S45.000 00

0610000010 Finish Carpentry lps S5.500.00 "l $5,500.00

0642006070 Pine Window Silis w/moulding LF~ S19.61 204 S4.000.44

0721200010 Board Insulation. 2" rigid insulation foundations "SF $0.60 2305 S1.383.00

0721206615 ' Board Insulation, 2” rigid insulation @ Hot Box Rm SF S1.20 1060 $1,272.00

0721200020 Board Insulation, 1/2" Cement board @Hot Box Rm SF "$1.50 ’ 1060 S1.590.00

0721600016 * 2” Sprayed urethene insulation SF $2760 ' 7158 S18.610.80

0746600010 Architectural Metal Siding. Sandwich panel w/V 8. SF " $6760 20511 $114,861.60

0746600050 Aechitectural Metal Siding. Single skin 'S F 'S3700 2501 $7,503.00

0747200010 "Dryvit" Product SF $10.00 4007 S40.070.00

0751000000 BUILT-UP BITUMINOUS ROOFING SF S2.90 60714 S176.070.60

0772400010 Roof Hatches unit "$693.00 1 S693.00

0790000010 Sealants ips $2,000.00 i $2,000.00

0810000010 20 gauge metal doors units $150.00 21 $3,150.00

0810000015 18 gauge metal insulated doors units $206.00 7 $1,442.00

0810000020 KALAMIEN-anti-exlosive door 8x10 unit $2,175.00 1 S2.175.00

0810000025 16 gauge pressed steel frame/single units S117 00 56 S6.552.00

0810000030 16 gauge pressed steel frame/double units $282.00 2 S564 00

0810000035 16 gauge pressed steel frame/special units $165 00 10 S1.650.00

0811100010 Installation Doors units $75.00 62 S4.650.00

0811100020 Install KALAMIEN anti-explosive door unit $50000 1 $500.00

0821000002 Solid masonite doors units $115 15 33 S3.799.95

0833100005 Rolling Doors: Metal Insulated unit $1,472.00 7 S10.304.00

0845000010 Impact Doors unit S6.070.00 1 S6.070.00

0871000000 Finish Hardware unit S303 00 62 $18,786.00

0871000002 Aluminium Sills unit $300 00 '9 S2.700.00

0880000010 Metal Door Lites 6"x2 unit $50.00 7 S350.00

0880000020 Wood Door Windows 2'x3’-6" unit $100.00 9 $900.00

0880000030 Special frame windows unit $160.00 7 S1.120.00

0890000005 Curtain Walls SF $53.00 1328 "S70.384.00

0910000005 Drywall and Ceilings lps S98.000 00 1 S98.000 00

0931000025 CERAMIC TILE. Glazed wall tile 1/4" thick. Thmset: 6" x 6" SF $6 40 1389 S8.889.60

0931000050 Ceramic Wall Tile SF S6.00 1338 S8.028.00

0931000065 Ceramic Tile Base LF $6 00 382 S2.292 00

0931000070 Ceramic Tile Stairs SF $6.00 204 S1.224.00

0965000010 Vinyl Base flooring LF S2.00 2379 S4.758.00

0966500010 Resilient Floonng, Linoleum, 0.090" thick : Embossed patterns SF $2 62 4406 $11,543 72

0968000010 Carpet Installation S Y $26.00 370 S9.620.00

0968000015 Carpet Base LF $5.00 95 $475.00

0990000016 Painting lps $16,715.00 1 $16,715.00

0996000010 Vinyl wall Covenngs, 54” wide, plain or decorated, To walls : 15 oz per linear yard SF $2.06 798 $1.643 88

1016000010 Metal Toilet Partitions. Floor mounted, overhead braced : Standard cubicle EA S460.00 4 $1,840.00

1080000010 Toilet and Bath Accessories lps $1,882.00 "1 S1.882.00

1116000000 LOADING DOCK EQUIPM ENT ips $2,734.00 ' 1 S2.734.00

1116100005 Dock Levellers unit $1,851.00 4 S7.404.00

1400060000 Conveying System $0.00 ' 1 S0.00

1525000010 Thermal Insulation Ips '$24,348.00 1 S24,348.00

1533000005 Spnnkler System Ip s ' S128.840.00 ' 1 S128.840 00

1546060010 Plumbing and Heating lps $! 15,250.00 1 S115.250.00

1550000010 Ventilation lps S164.600.00 ‘ l ‘ $164,600.00

1590000010 Controls lps $44 ,360.6 0 "
...

S44.36o700"

1610000010 Electncal subcontract lps "$334,500.00 $334,500.00
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The percentage chosen to cover the overhead is 6% of the total direct cost. 

Additionally, the construction firm considers a percentage of 3% to cover its 

profit. As well a percentage of 1% of the total direct cost is considered to cover 

the contingency. To cover Taxes a percentage of 15% is applied to the sum of 

the total direct cost, profit, contingency and overhead. Chapter 5 explained in 

detail the model calculation process of the “General Conditions" division. 

Therefore, Figures 6.12 to 6.14 picture the steps of entering the General 

Conditions percentages.
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Figure 6.12 Message to Enter General Conditions Information
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Immediately after keying in the percentage in their suitable position in the 

“General Condition” form, the model allows us to continue by enabling the “OK" 

button. As soon as we hit that button, the model prompts us to choose the format 

of the report that we like to prepare. As mentioned in chapter 5, the model 

provides us with three different types of reports and a complete take off list by 

division format to choose from. We are going to prepare all the four formats one 

after the other. Figures 6.15 to 6.17 show the three types of reports 

consecutively. On the other hand Figures 6.18 to 6.22 show the complete take off 

list by division format for the project that the model generated after selecting the 

required items.

Original Copies of the output documents that the model provides the user with 

are included in Appendix E.
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6.3 Parametric Estimate Application

Assuming the drawings and information on the actual project are not available 

and only it is an initiated idea to construct a “warehouse with offices”. In this case 

for fast, simple, and approximate estimate of the project construction costs we 

choose to generate a parametric estimate, which can be carried out by clicking 

on the “Parametric Estimate" shown in Figure 6.1. Once this option is selected 

the model asks for the unit type, in our case we click the “Imperial". By doing so 

we are transferred to a screen similar to the one shown in Figure 5.41 in chapter 

5. First we view the list of projects that are provided in the database and select 

the most similar project to the current. Therefore, hitting on the “Preview 

Projects" button transfers us to a screen alike to the one shown in Figure 5.42. 

The work breakdown structure of the project has to be selected in order to 

proceed. Thus “By Masterformat” is clicked and instantly a screen similar to that 

shown in Figure 5.40 is presented in order to select the city where the suggested 

project is to be constructed. Our choice is Montreal, hence the model opens the 

screen pictured in Figure 6.23, where the search of an identical project can be 

executed. The search resulted in finding a warehouse project as Figure 6.24 

illustrates, the information provided by the database for the warehouse project is 

clearly classified and the cost of the entire project, per square foot, and the cost 

of each division separately are provided.
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Figure 6.23 First Project in the Database List.
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Figure 6.24 Similar Warehouse Project.



It is to be noted that there are differences between the description and the area 

(Building size) of the available in the database and the actual project. For 

instance, the actual project is a warehouse with offices with an area of 68,688 ft2, 

while the provided one is a warehouse with an area of 54,500 ft2.

These differences demand some adjustments according to inflation since the 

costs are based on 1994, and for the size. The model can do the first adjustment 

by entering the corresponding values, while the second has to be done manually. 

Considering an inflation rate of 3% and the number of years to be five the 

calculated adjusted cost due to inflation outfitted by the modei is $ 2,269,759.49 

as shown in Figure 6.24. This adjusted value is for the total construction cost of 

the project. Dividing the total adjusted project cost by the area provides the cost 

per square foot, which is $ 41.65.

The size adjustment can be accomplished by using for instance the size modifier 

table and graph supplied by R. S. Means as illustrated in Figure 6.25.

The level of accuracy of this type of estimates compared to the preliminary is low, 

but it can provide an approximation of the costs. Moreover considering the 

required adjustments could lead to an acceptable value. Own historical data and 

experience are the factors that govern the accuracy of such estimates.

Similarly, if the project work breakdown structure is based on the Uniformat, then 

the choice has to be “By Elements" and the same procedures are to be executed.
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Case 2:

The project has a total site area of 62,458 ft2 and a construction building area of 

160,000 ft2. A preliminary estimate is going to be performed according to the 

drawings provided by the Architect. Since the construction firm has prepared an 

approximate quantities take off, therefore the same ones are going to be used in 

building the take off list and accordingly calculating the total construction costs. 

Appendix E comports the actual take off list.

Figures 6.26 to 6.28 show the generated take off list by the system, while Figures 

6.29 to 6.31 show the three types of reports that the system can provide. With 

the notice that the total direct construction cost of the project provided by the 

system is $16,899,922.66 excluding the Furnishings Division, while the total 

direct cost calculated by the construction firm is $16,498,000 excluding 

Furnishings. Therefore a difference of $401,922 (+2.4%) more is resulted by 

using the system. As mentioned earlier the cost data provided in the database 

includes material, installation, transportation and subcontract profit. For the 

indirect costs, the firm did not consider a value to the sales tax nor for the 

contingency, so if we assume a profit of 3%, an overhead of 6% and an 

Architecture fee of 1% the total indirect cost will be $1,689,992. The preliminary 

estimated cost of constructing the project of case 2 provided by the system is 

$18,589,915 (excluding Furnishings) compared with $18,528,000 (including 

Furnishings) that has been computed by the construction firm. Consequently, the 

system does provide reliable and acceptable results depending on the availability 

and types of costs data used.

144

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

FKOJFCT KAVT: V F R O IS C T  O W V tK  . L W x ' i l . i . ' a ' t . - . r . ;  j ’ . l i  CVATF: S - iv l / / .  ' c  ICOO
W io ju tt : 6.C I^O IExl T W tA . It*.OI1 S<n f,V £ .. ’ Z f I.

| M M w  d i r  SOT IW M K
Ito m D le *M  C *K «1p d en r a c n

]2 c e a » n ir i 5i|Tv;in:j Crtrrvniicn iF iCi t r 124 3 0 5SI ,146 03
3213 0C O ID Siorinq an:l tinderpj-r. nq iF 1222 124 5 0 S277.rA4.03
m c io ’x o o t.T*IU f3lk iF la te 124 Bid 3 iE i.M l4 .fO
is tc c o ro i a r,.i/i.'v3 .ir>: C iitb t i r M i i 2C&MJ jo au
ls e c c o x u ri 5r*i Sc-".V/>». > r i 'i n 124 5 0 3 0 , 7 if!  4 fi
327cc&:nn *ni»r*1.1'!cr Dr.llm; iF jCl ^ 124 5 0 S2-.5.7ra fi.'i
ISSCOMCilD sqq ImptaveriHsrts iF la^ c 2CEbO 329.064.33
liScccrM i n . .n d s c j t i r c  .m il L-:»qi!F*i iF la s t ■iC£-b4J 3 0 4 .3 2 1 .5 0

S.fe-Tie* DlvtaJanO*: il.SOJfldMM
O M SK Xt& i CONCRETE

k a m D fcM>D«sc<fptbn. ratal ."■
332CCDCOID ffarcrcic R e S r fo te n  :m! i r  l l a r c  p * 4  3 0 5 l.A 3 2  4i34.CO
i i j c c o x i i a C. amtav? i f  S in . £.2 l i b !  SO 54,030 2 2 7  20

s.b.Tit»< av*q<n(n: ir.a»i>naj
|» V B N M  fl#: MASCWm

I t t m D f e M B a t u l E i b n T a t *
3 4 2 1 C O M ?  5 *.lius br.iA. •.v.i'l. -4’  &.in! c l-iy  dicV 1 b-5 b *  » 3 - b ‘3 ’  x 7-5.'£i", V e n e q .- i f  l l b u i  I2 5 4 B O 3 1 .0 0 9  2 4 4 x 0 0

3 44 C IJ £»i«r»br f;M n e t i f  j l - f l i i  lijbvCs 3 4 3 .4 7 7 .6 0

S.fe>Tm4 Pvin iqnO *: i l .6 6 2 .9 2 3 M
|O M S K M flfl:« IE rA t$  I

fc » n » D  : I f e m  Description I 1 T o ta l  |
35iC00013 IW sM liF iisS^jSans | iF  | i  1.0C p-54 543 |S2S4 £42 .03  |

S’-b-Tital P v is la iO S :_____i f e t a o  ni
{OACSKW fl#: WOOOAHDPIASTKS

fe*n»D fetsn Description T a t *
36lCC0->:05 3nu:jh C.x/pmt-y 9F {j-.i 43 |i6o:>m ses.aoo do

162CC003I3 -t-iih . C .itperl=n iF  110.-9 176197 344.950.23

Figure 6.26 Take off List Generated by the System for Case 2 (1 of 3)
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Figure 6.27 Take off List Generated by the System for Case 2 (2 of 3)
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Figure 6.28 Take off List Generated by the System for Case 2 (3 of 3)



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

P R O JE C TS  ESTIM A TED  C O S T  SUM M ARY
iPw lnrtI lMim I U r i v c r d t i i  k b r k d i j a s a

iPuolnot AtMfasail Vanoouvct. D.C

|O w n«r ' I U ih c n lty  o f B ritis h  C o lu m b ia

lA jrcbHpct I T ilk s fly  D eve lo p m en t C o rp . fTctnri t o T
b ( lnu to«~

►la. O f S to rie s

C rc s s c y  D eve lo p m en t C a ip . 

"16.00
b«1n

Ifirw n

2160999.09 Sqft

H Sunday. January 16. 2099 

D 1:40 PM

00

IM M S fm  n a m x :
1 1

i M v n a c N i
i- - — -

IWMSTON 7 0  TAJ. W O T f H  %  |

S i l i  W k u k H IU » to n  02 i i . i u t , u ~ a u . f  /» •;.

C a ^ K l c D iv is io n  Oil v t . o i i v i  i l u .12 j u ; i

M m u i v D i i l t f e u  O t i i . t c t i v i i  »t. v . j>-Vv

.Y k 'U U U l r i t l n iS S S is - i.s iio  u u 1 tw > ;

W c m I u k I l^ lu t ic x . U i i l r i u iO t i i u V r . ' t . i l u  6 'p ) i

ib e n n a l  M a fe tu rc  l^ o tc c d c * ! I l lu s io n  07 2-42V'’.

l)c o }»  H id  \\ 'i ix )c rn > l i lU t lu iO e i i i , : t « . u ! i . w 6  V IV I

K I i i I nIka D iv is io n  OV i . : , a v . 1t is u  *4 V.41V1

S p c c liJ tk * D iv is io n  10 i< * l / l } . V 4 u . t lV i

K cn itum eu t D iU s ik d i 11 $.1uVVfWS 2u i  s l v t

i 'a iv c v t i ie  S u k ’ im I l lu s io n  14 S 2 iit is u u  u u 1 / I V i

M fd is u fc a J I l lu s io n  1ft $ .l1‘rtJVvUUU uu i i . l u j i -

I l lu s io n  16 t.1 l * . i m i m / . 4 l / , \

balm 'fiv  \hhiu~

l l l a f i t  \ M i m -

U iv h ttfc lii ln f  F f f  v a i i in  I 

tc  V j l i i r - .  I

M lilsJoin S ub-Total

iu u u  

^ .2 u . \w / t lS  

Si.uii.W2 It.
$ itwtiwv.il 

S u u u

s i t . t t iV . ' . ' i i  t / .

C om  p t r  S P  1 I T t n l  lVojtj« C ast |

S i  J s * w X * ,S l 4--V.1

Figure 6.29 Complete Summary Report for Case 2
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6.4 Conclusions

The developed computer system “CSC-Estimate” that conceptually estimates the 

costs of construction for commercial buildings is tested through actual projects. 

Two types of estimates are established depending on the available information of 

the project. Based on the model operation, the system has several useful 

features as follows:

-  The system is designed and structured in a manner that allows future 

expansions and enhancements.

-  User friendly, easy to use, efficient, and fast calculations.

-  Ability to easy edit, add and modify the available data of all the database.

-  Professional output reports that can be used for bidding purposes, and the 

ability to graphically visualize and print these reports either as pie or 

histogram chart.

-  Exporting the generated estimates to a spreadsheet and a word processing 

document.

On the other hand, the system does have few limitations that can be improved in 

future work, including the followings:

-  Once the generated preliminary estimates is accomplished, it has to be 

exported to either a spreadsheet or a word processing in order to be saved 

for future reference.

-  The system cannot be used to prepare detailed estimates hence it would not 

be used for bidding purposes.
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-  When preparing parametric estimates the user has to manually perform the 

calculations necessary to adjust for project size and capacity.

-  The user has to manually modify the cities indices supplied whenever new 

values are published.
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CHAPTER 7 

CONCLUSION AND FUTURE EXPANSION

7.1 Conclusion

Preparing construction cost estimates is a significant task during the life course 

of any project. To perform a reliable estimate requires, in addition to the skills 

and experience of cost engineers and estimators, the consideration of other 

factors. These include project drawings and specifications in conjunction with the 

cost data and tools used in preparing an estimate. The unavailability of a 

computer system that particularly serve the Canadian construction industry by 

producing estimates for commercial buildings necessitated the development of 

an efficient system to aid in producing estimate at conceptual stage. The main 

benefits of this system are its flexibility, simplicity and swift of calculations.

A computer system for conceptual cost estimation that enable owners, engineers 

and contractors prepare estimates in any of the eight major Canadian cities is 

developed and bestowed in this thesis. The system comprises imperial 

parametric estimate module, metric parametric estimate module and preliminary 

estimate module. The developed system databases have their cost data taken 

from Hanscomb’s yardsticks for costing and possess number of interesting 

features and advantages, which include the following:

-  A sole computer tool that is based on yardsticks for costing the only cost data 

for the Canadian construction industry.
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-  The ability to produce parametric and preliminary cost estimates in “imperial” 

and “metric" units.

-  The cost data provided in the database do not have to be adjusted for 

location since they are based on quotations received from main suppliers in 

the eight major Canadian cities.

-  It incorporates a fast, easy and flexible interface that minimizes the user input 

and reduces time required for costing the items.

-  It consists of databases that contain information on previously executed 

projects in both “Masterformat" and “Uniformat” to be used for parametric 

estimates.

-  It has a powerful capability to modify and store items’ cost data for future use.

-  Professional and graphical output reports can be generated fast.

It must be emphasized that the system is only used to prepare conceptual cost

estimates for commercial building and all the cost data provided are based on

market prices of January 1998 and considered for average rates and average

conditions.

7.2 Research Contributions

The contributions of this research reside in the following:

-  A unique conceptual cost estimate computer system has been developed that 

is in particular for the Canadian construction industry.

-  An operational database system has been designed and implemented using 

windows environment and utilizing Microsoft access 97 and visual basic for
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applications. This advances the field of MIS (Management Information 

System) applications in the construction industry, which is known to lack 

behind other industries in this area. This will aid practitioners in the 

construction industry to perform conceptual estimates within the short time 

available to study a project.

The developed system is intended to assist owners, engineers, and estimators in 

preparing fast, efficient, and reliable conceptual cost estimates. It provides the 

user with the option of selecting the type of cost data and unit to use. It reduces 

the time required to build costs list for the project activities so that this reduction 

can be beneficial for the quantity take off time process. It provides professional 

output reports that can be used for bidding purposes. It has the option of 

graphically producing reports, pie or histogram charts. The system includes a 

structured database, which can be extended, enhanced and modified depending 

on the user needs.

7.3 Future Research

Despite that this research introduces a functional system as a tool for cost 

engineers and estimators to use in preparing conceptual cost estimates for the 

Canadian construction industry, it is a platform that can be potentially enhanced 

by future works. These may include:

-  Detailed cost database models so that the user will be able to prepare all 

types of estimates in accordance with the different phases of the project.
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-  Automatic integration between the detailed estimate and scheduling tools 

allowing the user to schedule the activities according to the crew productivity 

after generating the estimate.

-  Expanding the parametric estimate models so that they can be integrated with 

a neural network to automatically generate and update cost indices to 

different cities without using periodical publications.

-  Include more project cases in the system parametric database.

-  Integration between AutoCAD and the detailed cost estimate databases 

model to enable the user to automate the quantity take off process directly 

from the drawings while preparing the estimate.

-  Using neural networks or regressions to forecast the cost items of the 

preliminary cost estimate database model.
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APPENDIX (A)
SAMPLES CODING AND COST DATA 
OF R. S. MEANS AND YARDSTICKS

163

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



How to Use the 
Unit Price Pages

The following is a detailed explanation of a sample entry in the Unit 
Price Section. .Xext to each bold number below is the item being 
described with appropriate component of the sample entry following 
in parenthesis. Some prices are listed as bare costs, others as costs that 
include overhead and profit of the installing contractor. In most cases, 
i f  the work is to be subcontracted, the general contractor wdl need to 
add an additional markup IKS Means suggests using 10%) to the 
figures in the column ’ Total hid OOP’

Division Number/Title 
(033/Costin-Place Concrete)
Use the Unit Price Section Table of Contents to locate 
specific items The sections arc classified according to the 
CM MaMcrl-'nm iai.

Line Numbers 
(033 130 0300)
Each unit price line item has been assigned a unique 10-digit 
code bused on the s-digit (SI MustcrFormat classification.

MastcrFormat Mcdiumscopc 
MasterFormat Division

0 3 3 1 3 0  

0 3 3 1 3 0  0 3 0 0
T

Means Subdivision I
Means Major Classification

Means Individual line  Number

0 3 3  | C a s t - l n - P l a c e  C o n c r e t ; -

E 3 E I I 3 B 3 3 E S B I1 5 H

Description
(CONCRETE IN  PLACE, etc.)
Each line item is described in detail. Sub-items and 
additional sizes arc indented beneath the appmpnatc line 
items. The first line or two after the mam item (in boldface) 
may contain descriptive information that pertains to all line 
items beneath this boldface listing.

Items which include the symbol CN are updated in the Key 
Material Price Section of Design Intelligence/The Change 
Xutice quarterly publication.

Reference Number 
Information
R033
-010

Yuu'll see reference numbers shown in bold 
squares at the beginning of some maior 
classifications. These refer to related items in the 

Reference .Section, visually identified by a vertical Rnv bar 
on the edge of pages

The relation may be: (1) an estimating prtx’cdurc that 
should he read before estimating, (2) an alternate pricing 
method, or (3) technical information.

Tlte "K" designates the Reference Section The numbers 
reler to the Ma.sierFormat classification si stem 
It is strongly recommended that you review all 
reference numbers that appear w ith in the major 
classification you are estimating.
Example: Tlte square number above is directing vou to refer 
to the reference number RU33-OIO This particular reference 
number shows quantities of concrete as well as torms and 
reinforcing per S F of lloor area.

1990 BARE COSTS

LA30R I EOUP
UU ftC Ktlt, nbMJ wut seguur wegnt 4>. oer gag. odd

ler tug. add
CONCR indudng forms (4 uses), reporting

iiH*

beans. per L.f. 10' scan 
25' span

ihmney foundations, niustruf 

Maximum 9Columns, square. l ? x  12*. 

Average renforong

16* x 16'. mnmun remforaflg
Average runforang
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1: HOW TO READ ‘CURRENT MARKET PRICES" METRIC ON P. 10-IMPERIAL P. 71

Tins is the Division num ber and 
category title. The line tells you 
whether the oage is in metric or 
imperial.

CaDitalized bold-face heading 
shows mam Division category.

This heading in bold-face shows 
"broadscope"

J E II1 IC  CURRENT MARKET PRICES -  Wood and Plastics DIV S’
J — — ; = = : ■  ^  Unit prices are listed separately in

/  j i i : ; both metric and imperial, using the

This line contains names of 8 major 
Canaoian cities.

Lower-case bold-face listing of 
sub-category.

Regular type listings showing 
‘ narrowscope" listings.

Dotted line shows supply only, solid 
line shows installation only.

Column shows metric or imperial 
unit of measurement.

SUUGURttS

06: WOOO AND PLASTICS
G610Q Surtace Carpentry

xt'eniiMC' fcppir. i nitiicniA
K U O *

liiJipVK MTJLXXN

Division format.

Prices are based on market prices 
current January 19S6, and mciude aii 
materials, labour to install, 
transportation, equipment costs and 
site overheads and profit for work 
normally done by subcontractors. 
Provincial taxes included where 
applicable, GST excluded.

Unit prices are for use in 
approximate construction cost 
estim ating. Prices represent 
average rates for average 
conditions. M any variables influence 
construction costs at a given 
location and a given time -  the 
reader m ust gauge these conditions. 
The reader must note that prices 
shown represent normal rather than 
optim um  conditions where lower 
or higher prices prevail.

H anscom b recom m ends obtaining 
budget quotes from subcontractors 
and suppliers for specific 
installations.

« t u  urn v  m  » f H  M *  m i H f !

Prices are shown in dollars and 
cents if under $1,000; dollars only 
if over $1,000.

Use caution when using unit rates 
for negotiating change orders.
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D IV16 Electrical -  IMPERIAL CURRENT MARKET PRICES
| item UNITS St.Johns Halifax Montreal Ottawa Toronto Winnipeg Calgary Vancouver

| Permanent wasnabie type, metal trame:
53 CO 61 GO| 2 ' tm c x ..................  . . . SF 62 GO 59GO 56.CO 57 0C 56 00 56 00

Electronic air cleaner
1.410 1.480SiuhCyU. reS'Uei’ tuii type ................................................. EA 1 £10 t.420 270 ! 330 t 370 1 400

Glass fibre, throwaway type
3 27 3431 EA 145 330 J 18 321 3. IS 3 24

r - 2 t r  i : t r  .............................................. EA 5 65 6 25 5 15 6 20 5 15 5 25 d 3G 556

15890 DUCT WORK
Rigid ducts, sheet metal including eteats and normal suspension

Galvan/ed stew .................... .5 5 JO 5 :0 4 73 4 84 473 486 4 66 5 >6

Aluminum .3 1625 15 50 •4 83 *4 75 ’ 4 60 •4 92 •490 ’5 90

Siamiess steei ...................... ........................ .3 13.20 12 G5 •1 90 •2 05 :• 50 ’ 2 15 •2 15 '7 3D

Flexible ducts, aluminum, insulated
5 30 565”  -U ■ e c ar A At “  22 i  26 « *>« t

6' ilia •J 6 '0 5 20 550 5 55 550 5 60 560 590

6 'J ia i f ’ 65 7 20 6 90 t j ‘35 690 7 35 7 05 7 45

7* ju 3 95 3 55 3 10 8 16 8 10 8 25 6 25 5 75

d'-tia ■J 10 25 9 60 4 05 f '2 3 05 920 3 20 } *5

4*dU. ... J :t :0 •'J 60 •Q0C •0 1C •oco •0 20 •2 20 :06Q

tC dU i f 12 25 •1 70 1’ 20 •• :s ” 00 it  25 r  25 ■: 90

•3* du J 14 05 •3 46 :2 73 •2 80 •2 73 •2 95 *2 95 13 73

u ’ dia J 19 X •8 16 : /  13 •7 30 •7 IQ 17 45 •7 45 18 50

•6 'du. J 23 50 22 50 2*25 2 ' 50 2125 21 75 2 '  75 23 X

15940 OUTLETS
Louvers
?ft'sn jiK jfin.u.s? .i *

35 X 37 XGa.vanireosieei . . . z f 38 00 •6 25 34 25 34 75 34 25 35 00
AttiTnnum - J 45 50 43 53 4*00 4 : i0 41 00 42 00 42 00 44 25

16: ELECTRICAL
16050 Basic Materials and Methods
Material Price Carried At Trade
16110 RACEWAYS INSTALLED COMPLETE
Conduit
Embedded in slab excluding elbows and pull boxes:
Riquj gaivaiwinj jtew

I T  . . . . J 4 *5 397 363 3 73 371 3 73 37' 4 X

14* J 4 32 4 70 431 4 42 4 40 4 42 4 40 4 84

6 80 550 d 95 n 10 605 6 1C 605 56S

f 1 4* J 3,’ 5 3 35 765 ’ 85 7 80 7 85 7 80 960
mz 10 w *0 40 9 66 9 75 9 75 9 75 9 75 •C70

c '
c •3  30 <3 20 12 10 :2 40 •2 35 •2 40 •2 35 •3 55

6 v :
S’ 2 46 2 25 2-31 2 30 231 2 30

j  r  .......................................
t

L- 346 3.33 3 05 3 i2 3 M 3 ’2 J *t 3 42

l f 4 ;o 4 49 ; m 122 4 20 4 22 4 20 4 62

t * ............... Lf 6 50 6.50 5.96 d '0 6 ‘ C 6 ’ 0 6 *C 6 73

Lf ’ UQ 7 45 8 35 7CC 6 95 7 CO 6 95 765 ,

............ Lf i  =5 MC 3 65 3 96 9 90 3 65 9 9C i ' j

Rigid pvc
i ;** 2 64 25? 2 31 2 27 2 i6 2 37 2 26 259 1

• V L f 3 29 i  15 2 38 296 2 }4 2 -3c 2 94 )23

r »F 429 4 10 2 75 3 55 383 3 85 383 421
J 545 5 25 4 79 491 4 89 4 3* 4 89 525

. , X. i: 6 w 625 5 75 5 30 565 5 90 5 55 64b

T- 3 25 7 55 7 20 '40 7 35 7 40 7 25 TO

Surface mounted 8* average nigh one pull box, one elbow per 
100 IF. and supports:
Rigid gaivan/ed siee*

12* ....................... . .. IF 4 7 9 157 4 19 4 29 427 4 29 427 4 70

14* I f 5 65 5 40 4 95 5 1C 1 6. 1C 5 05 565

r  . . .  ................................................ .F 9 25 7 35 7 20 7 40 735 7 40 7 35 a*o

• '■ t* .F <0 30 10 JC 445 } 73 9 65 9 7C 965 ’C60

t ’ T .F 13 45 •2a5 ”  9G •2 10 •200 •2.10 1200 13.25

2 ’  "  ................ .F •6 45 •5  75 •440 *460 14 70 •4 60 14 70 1615

2 *2 *  .................... 28 50 27 25 25 00 2550 26 50 25 2O 75 50 28 30
■ e 38 00 2E 60 33 25 14 ~A 34 00 34 25 34 X 37 50 1

47 75 45 DO 41 75 42 75 42 50 42.75 42 50 46 75 |

55 GO 55 00 50 CO 52 CO 51 20 52.CC 5* 00 67 CG 1

3' . M2 CO 1C7 00 33 00 •coco •00 CO •0 0  CC ’ CO X ttC CO I

O l r 137 00 131 C-0 *20 00 *23 CO 7 3  20 '23 X •22 -30 :J5 CC ‘

E m  r
34312' . . . . Lr 3 47 33 ' 333 3 M 309 3 1* 3C9

J 4* ................................ wF 4 63 433 396 406 404 406 4 34 44b
; 5 60 5 35 491 505 d OO 2(35 5.X 5.50

• * 4* ................................. I f 9 30 7 95 730 7 45 74 5 7 45 7 45 8 :5

116
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DIV16 Electrical -  IMPERIAL CURRENT MARKET PRICES
item UNITS SLJohns Halifax Montreal Ottawa Toronto Winnipeg Calgary * Vancouver

*d" • -

---------------

LF 43.00 4t CO 3/ 75 38.50 33 53 3H SC 2c :Q 42.25 I
i-t'a iCe .... .............. ............ 49 75 4 / SC 43 50 44 75 44 53 w 76 44 50 49 CQ j

ALrmunb Aice ■ • • ......... lF 41 25 39 50 36 25 37 X i  7 20 27 CO 37 X 4CbQ !
12' w-dt? ................... I f 4325 41 5fl id  CO 39 00 33.75 25 00 38 75 42 50 }

l3 ’ Aide I f 52 00 5C.OO 45.75 46 75 46 75 46 75 46.75 5’ CC

24- *d e  ... . ... ........ l r 60 00 57 00 53.:<3 54 X 54 CC 54 X 54 X 59.00

Wiring channels
Scute section stittt

2 f 2’  * 2 {•£* • ■•••• i f •8 75 2<*50 25 CO 25 75 2b 5C 25 75 25.bC 25 25

4- 1 4* LF 40 30 .*8.25 25.00 25 75 35 75 35 75 i t  75 39.25

6 ' 1 6‘  ........... d3 00 5t CO 46 20 4/75 47 50 47 75 :7 5C 52 X

16110 UNDERGROUND SERVICES
Concrete mannoles

8 775 
6 3X

3 800 
CCO

4 ibc 
duC5 ib  sngte 

5 1 tCdouCie 7 3CC

) w  

400
1 7rv> 
6 £00

1 -»C0
*:c o b 9tX)

Underground duct banks. 4” pvc pipe ducts & linings including ait
excavation, concrete and oacktillmg
n icn nann #iiin caat n

i7 X  
i9  50

4C 7C
DbCC• JLCf

7 fuels . . . . wf
41 tC 
DO CC

3‘J 75 
53 20

36 60 
tfi 50 43 75

:7 20 
49 ;0 49 75

3 duels . . . . 63 CC ■50 20 55 30 DC CO DC X Dt CO 56 X 62 CC

1 Jucts j 9J.LU 89 23 22 00 r l CC 54 X “ 4 CO 82 X 52 X

1 duels
6 duutS . - -  .....
’ duets 
3 duuts 
3d. cts 
•C duels

: 1C4CC ?9 20 31 X >2 CC ?2X 32 00 32 X •£ 0 0

„ f •:o co 1 :4  cc 9 6 X 38 CC ?5 X 36 00 33 X 177 X
j 1 :7  CO 123 CC ’ 13 30 " t  CC • I5 X veoo •15 23 '2 / X
"c 140 CO ’ 34 CC *72 X *25(30 •25 CC •25 X 125 CO 1 3 /X

_F ’ 58 CO 151 CC *38 X •42 CO 141CQ •42 X *41 CO 155 X

_F 177 GO 172 CC '55 00 ’ 59 00 •boCC •59 X ■bdCC 174 X
j •S€ CO 178.CC *63 CC *67 X '66 CC •67 X •56 OC 133 X

’2 duct* J 135 CO ’ 5 / CC 17t X ’ 75 X '74 CO •7 5 X »74 CO 1 9 2 'X

‘ ■* OtjCtS J 22C CO 3 t e a 193C0 -36 CO 137 CO •96 X 197 :c 2i5 X

; 11 ducts 
•bcucts

J J2C CO 220 CC 200 X 205 00 235 CO 205 X jcb  :o 225 X

J .'45 00 235.CC JI5 00 220 X 223 CO 220 X 22c CO 740 X

n soil eann aiip gr.iru ar oac*Mi 
’ dLCl

dais 
3 lucts 
J - W l 
1 ducts 
a duels 
'duels

J
J

'•5 :o 
7  CO

52 CC
•xf 20

4 fiX  
63 X

49 25 
64 00

49 X  
64 CO

49 25
64 00

49 CO
64 :c

54 00 
*900

j 62 CO 79 CO 72 00 74 CO 74 X 74 X *4 C3 81 CO

J •ccco •*5CC| '75 CC 'C6 OO1 ' V Z C •OS 00 •37 cc •13 20
: •33 00 ' >’ CC " 6 X - i c e ;  ' iC C •19 CC ‘ 18 CC 189 CO

_F 142 CO 125 CC 174 X T 7 X ■26 CC •27 X •76 70 iu 9 X

■7 CO •64 CC ‘ l 20 ' 54 00 •64 CC •D4X 'o5 OC
\ •56 CO 1 *6 CC 162 X 'iC JJ •65 CC •CD 00 165 CC • : '  X

] y '79 00 MCCC ' 74 X ' "3 CO 175 :c • 79 CC ' 79 X •96 CC

’ 0 ducts 
•t ducts 
‘2 duels 
’ 3 duels 
•4 duels 
‘ 5 duels

: x  co
l i t  CO 
750 CO

2J5CO 
225 CC 
J4C CC

199 20 
705 :c
: : o  x

co 
2 •<: co 
226 00

2 3 6 :: 
212CC 
226 20

res qo

2 ’ C X  
225 X

"C*. cc 
2 ’ 2 CC 
.-25 ::

730 CC 
746 CC

V :~s co 7/CCC 250 X 255 X 266 CO 255 00 755 33 760 CC

2c : co 255 CO 260 00 265 CO 266 30 265 00 765 X CSC cc

]= 315 CC •X  CO 27b X 250 CO 260 X 260 X 730 X 3-CCC

i  <oit -ock * i i r  yaru idf Cjc*mi
61 30 tie CC 6: X 68 CO

‘ luci .. .. .. * -29 CO 66 20 60 X 62 CO
56. CO 52 CC 7b X *• CC 77 X 77 CC 77 X 34 CO

3 ducts 
iduels 
6 duels
6 ducts ........
■ duels

: 13 CC 59 30 52 X 64 CC 83 00 84 CC 30 00 32 X
; 147 CO ’ 4? 00 •20 00 •22 CC ' X X • X X • X X •46 CC
c :7 : :c ’63 30 •49 00 •52 CO ■52 X •53 00 •52 X ’ 67 CC

’ 74 CC 166.30 •52 00 t56 CO 165 X •66 CC •35 X
„

'71 X

2QCCC 172 CO * 76 'JO T5CCC 179 X •9CX •79 00 13? CO
' I 2’ tCC 205C0 "•C M 19500 194 x •36 CC •94 CO J15C0

1S ! j 2JCCC 230 X 210 X 2 ’ 5 CC 2t5 X 2 * S CC 2*5 00

*0 duets 
i> duels 
‘2 duds

r : c c 760 CC 210 X 245 CO 245 X 245 CC 746 CO 2 '1  30

2SCCC 7*0 X 24b X -c.- r£ 250 X 2bC CC 26: GO 30
j 2'35 CC :2 0 : : 75a X 265 CC 2 COX 265 CC 26C GO 29C X

*3 duels 
14 duds

r V 0  CO ■os :o 760 X 7=5 CC 286 X 255.CC 765 uO 315X

330 CC •53 JQ 290 X ■:ccc 285 X 3CC CC 796 CO 825 :o

tS Jucts •45 :o 330 X •CtGQ : t : : c 2’ C X j ’ CCC r c c c >40 X

16110/20 FEEDER CIRCUIT
70-500 A (support and Mtmgs included, exposed installation.
copper conductors}
P g c  galvanized conduit

*C A 3 Aire ..... l r 12 30 i t  75 IG 7b •t 25 •C55 11 D5 13 95 •2 05

7QA 4 Aire 
’ C5 A. 3 Aire

L= '60S *5 35 14.05 54 40 •4 2b 14 4(3 14J5 r-
L? •6 10 •730 1565 ’ 6 25 '6.15 *625 16 15 1/75

*05 A A Air? 
A 3 wire I f

21 75 
28 75

70 75 
27 50

J3.J0 
25 00

i9 60 
25 75

’9.50
25.50

•9 60 
25 75

19 50 
25 50

2’ 50 
29 25

155 A 4  Aire ..................... .....
>t0A 3 Aire

IF 32 50 3 1 0 0 29.SC 29 X 29. CO 29 00 29 X 31 75

IF 34 25 32 50 2975 30 75 30 50 3075 30 50 33.50

2 tQ a. 4 Aire
120 A. 3 Aire ••

IF
IF

s» oa
56 00

49 00 
33 00

44 75 
48 75

46 X  1 45 75
SC 00 43.75

46 00 
50 00

45 75 
49 75

50.X 
55 X

118
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IMPERIAL CURRENT MARKET PRICES -  Electrical D IV 16
UNITS St. Johns Halifax Montreal Ottawa Toronto Winnipeg Ca Igary Vancouver

_
73 0C 7CX 64 30 66 X 66 CO 66 CC 66 GO 72 0G

„ r /see 75 X 69 X 7 3 X 7CCO 73 CC 70 GC •7 00

•C4CC 93 X 31 X 93 CO 93 CO 93 CC 93 :c 102 X

Lr t i t  CC •C6.X 37 OO tXOG •99 CO IX  CC 99 X 109 00

LF 196 CO *68 X 172 00 176 X 1  *75 X 176 CO ’ .*5 X 133 X

lF 6.55 9 15 7 45 7 65 7 60 7 65 7 63 i  4C
lF u 45 13 95 10 CO •0 25 i') JO 1C 25 •320 •125
. f *2.35 i i  60 10 66 11 ’ C 11 05 M *o 11 36 12 15
LF *6 50 15.10 13 SC •4 15 •4 *0 14 *5 ' 4 IQ •5.£0

•s 10 •325 *6 75 17 -5 7 35 17 16 ’ 7 25 •= SO

22 75 2’ 75 2C CC JO :C c c x cn 23 50 22 50

l  r 25 26 24 25 22 CC ?*J 'c 22.50 22 75 22 50 24 75

LF 28 00 36 2*5 33 25 34 GC 33 75 34 CC J3.’ S 3725

LF 43 25 4i :C •6 CO 39 CC 33 ’ 5 39 :c 3a : ; 42 cu

Lr 54 00 52 GO 47 25 46 :C 4/i 25 46 =0 40 25 i j  lC

L r 59 00 56 X 52 CC 53 CC 53 20 CC SAX i-o CC

34 00 BOO 62 CO 54 X 34 :o 54 CQ 64 x >2 00

. r *04 '00 99 00 9- CO 93 CC 93 X 33 :c 93 GC 102 00

C_? 37 CO 32.50 33 *5 33 X 33 25 .53 X 3625

C .c 4*50 46 50 42.50 43 50 43 25 43 60 43 26 47 75
; ; 06 CO 63 a 58.30 59 CO 59 GC :9 JO 69 X 65 GC

•G. F 97 CO 92 CC 95 X 37 CO 26 cc 57 X 36 X
- ^ 0

C .r ’ 2/CC •22 CO *11 X *14 CO *14 CC •14 X 114 X
* [ ; *46 CO i4C CO 129 X •j 1 CO * .id CC •3* X 130 X 142 CC

CLC : : ccg 2*6 30 *35 X 4 CO CO "•*} CC 2C3X 149 CC 22c cc

C .r 250 cc J7C3Q 245 X 265 :a JSC GC 265 X 2 60 CC :75CO

C.F arc oo 2C5X 290 X 250 CO 355 CC 290 JO 26: CO 315 CO
CLF 29C AC 375 X 340 X 362 20 J:C cc 350 X 15C CC 265 GO

Cl F 475 CO 450 X 415 20 426 :c 42: CC 425 X 4V: CC 4t= X

CLF '-CC CO 635 X 590 20 :C5 20 ;CC CO :J5 -JO xCCC ::CJ0

ClF 075 00 645 X 590 CC CCS 20 6C5 CO 605 X eCt GO 665 X

C.F iCC'JO 765 00 7X i.C 7*6 X 7*6 CO 715 X 7-5 GC *56 X

CLF >’ 6 JO 676 X d W CC 925 X S2C 00 925 OC 52C GO •XO GO
CLF V040 cc : 316 CC -fib X 935 X 935 X 425 X • 330

CLF '.150 100 CCC 1 920 • U7C CSC •02C • *30

C.F 3CO 300 •33 * JSC • ;-*D 22C •2  iQ • 223

C.F 660 590 460 1 490 * 490 4-90 1 490 • 630

C'.F 2 350 195C 7=0 1 820 ’ COO 633 1 ,9?C 2 COO
c ls 2 575 2 475 2 263 2 225 :»J X 2 325 2 30C 2 525

C.F 205 00 ” 34 CO • 73 X •H 2X in t OC •92 X •8’ 00 199 CC

Clf 240 CO 22C30 210'JO ;-6  X 216 CC J 1 5 X 216 CC 24CX

CLF 2 SC CO 365 X 245 X 750 X :sc  cc 250 X 26C CC 276.00

C .r •50 CO 335 X j t o x 216X 2 ’ SCO 3’ 500 3’ 6 X 246 X

CLF 425 00 405 JO 270 X !H 3X 3SC GO 390 X 26C GO 4 ' t  X

CLF 463 00 460 X 420 CO 43JTG 42CX 430 X 430 X 475 X

CLF 565 X 530 X 405 X 495 x 496 X 495 CC 435 X 545 X

CLF 655 X 625 X 575 CC :59 OC :8 5 X 590 CC 6=5 >3 645 X
CLF 760 X 725 00 665 CC 66C 2C 693 X dcO CC rSC X *45 X

CL: 345 00 935 GC 74CC3 *6C CC *55 X 760 :c '5 : X 9.13 CC

CLS *30 00 eSOCC C’5 CO “ 25 CC 330 3C 525 20 =33 X 913UC

C.F 1 150 • ICC 1 C’ 3 ; OC C30 ’ COO * J3C * *30

i 60C 1 620 • ICC * 530 • 420 ■ 430 1420 • =70

•_c 4 93 4 71 432 4 4 3 44C 4 4 J 4 4C 4 84

.4 3 25 6 10 4 67 4 .*5 4 77 4 79 4 77 6 25

.F 3 75 6 50 605 5 15 : ’ 5 5 15 3 13 :65

.F 7 CO 6 73 6 10 6 30 6 25 630 6 25 695

LF 6 55 6 30 5 75 6 9C 5 55 5SC 5 85 6 45

LF 6 20 ’ 65 7 ’ 5 7 35 7 20 725 7 23 9 25

Lr •3 33 3 45 3 65 9 9C 3 35 3 9C 9 55 9/C
.F *3 65 1020 9 35 3:6 9 55 9 55 9 So 1G5C

IF •230 •1 75 •0 75 *’ Ci •095 •* C5 •0 95 12 05

362 J46 3 17 3 35 3 23 3 25 G 23 3 63

.F 3 66 3 69 j  3d 3 46 3 44 1 4 6 i  44 2 .*9

.F 4 4 7 4 27 3 3 1 4 C1 3 99 401 3 99 4 29

3 45 5 20 4 75 4 57 465 4 57 4 85 6 35
■ Z 566 5 60 6 16 6 25 5 25 525 6 26 :  75

5 6G 6 45 5 95 6 O 6 C5 6 iC d 05 665

LF 6 10 7 75 * -G * 30 ’ 25 ' 2C ■ 26 *? :

Lr 9 45 9 35 9 2C = 5C 5 46 9:C 5 45 9 JC

Lr •C M •3 45 9 :5 9 dO 3 75 38C 3 / 5 10 75

LF i ’ 73 11 15 10 25 iC 60 -J45 •esc 10 45 1150

.F 12.65 12 05 u  C5 *135 M 30 •• 35 •1 20 •2 40

300 A. 4 Mire 
4Q5A 3 Mire 
405 A 4 Mire 
300 A J *<re 
300 A 4«ire 

E y t concuu 
70 a 3 « - t *  .. 
7QA 4 M>re ... 
105A 3 wire 
t05 A. 4 wre 
'55 A 3 wire 
165 A. 4 wire 
2’ 0A. 3wire 
2 ’ GA. 4 wire 
3C0A. 3 'wire 
300 A. 4 wire
405 A. 3 wire
406 A. 4 wire 
5CCA. 3 wire

16120 CONDUCTORS
Buildmq wire installed m conduit 
Rw90 copper

No '4
NO ’ 3 
NO 10 
NO 8 
NO 6 
NO 4 
No 3 ..
Nc 2 
NC ?
NC t C 
NO J C 
No 3<G 
NO 4-0 
250 intm 
3DQ mcm
350 men ... ....
4C0mcm
SCO mcm..................................................................... ......
dCC men* . . . .
,*5C 'ncm 
iCCQmcm 

=w*9Q aluminum
NC » . . . .
N« t.C 
No 2 0 
NO AC 
No 4,0 ..
260 mcm ......................................................  ........
300 mem . . . .
35Cmcm . . .  . . .
4CCmcm
:C0 mcm
dOC mcrn
750 "c m  ... . . .
iQCOmcm

Ccmei. sir<ye ccccer conductc*. iow tension dOQ V cve iac»et
No i C........................................................................
No 2 0 
No A0

300 men ....................
3*0 mcm
ICC mcm .............................................................................
500 mcm

•••rjn tension = «v smqie capper cancucior. *--mn srtie'deccvc 
NO tJ
No 5 ................................................................................
NO. 4 
No 2
NO 1 ....................................... ........
NO. 1-0 ..............................
NO 2'C ........................................
No A C ..................................  ..........
NO 4/0..................................................................................
250 mcm ................................  .......................
3CQ mcm

Instructions fo r use. page 4. Main index, page 7. 119
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IMPERIAL CURRENT MARKET PRICES -  Electrical D IV 16
 1 — r --------------------------------   r—------ r ------------ ~ ----------- r~ . -!f ”  ' '

item UNITS St. Johns Halifax Montreal Onawa Toronto Winnipeg Calgary
“ 1

Vancouver

SO A receptacles
R irce ard dryer type

4 Mire. i?0  2 H  v ........................  .

16400 Service and Distribution
16440 DISCONNECTS
Switches, fusible type, without (uses (individual mounting)

EA 97 X 33 :o 95 OC 67 CC E /X 97 CC 96.X

60CV
30 A 2 COtes 2 W .. . •A "34 30 fas cn 170 X 174 CO • 72 X 174 X I73CC ■x.cc
30 A 2 pc.es 3 ’.V EA ECO 00 193.X *76 00 ’ E’ CC • s o x ’ 6* uO •so CO ’ •33 CC

30 A 3 paes 4 W EA 220 00 213 CC •91 CO ’ 96 CO *96 X 196 CO ’ •95GC i  IS CC
cOA2coes2W EA 225 00 2’ 5 OC "36 GO 2GCCO 200 X CCOOO CCC OC 720 CC
60 A 3 po.es JW EA 240 X 22C.QG 21000 216 CC 215 X 2*6 00 7*6 CC 235 CC
60 A 3 poes 4 'ti EA 265 30 250 X 230 X 225 X :?,z x 225 X 225.CC 263 CC
’ UQA2 poies 2 VV .......... EA 360 X 365 X 236 X 24C.CO 340 33 240 X 24C CC >75 X
iOQA3pyies3'.V EA 400 X 36GCO 350 00 255 X 355 CC 455 X 255 CC 3SCCC
'00A3poiCS4«y .. .. EA 425 X 4C5 X 37C X 26CGO 380 CC >60 X 2SCCO 42CCC
.“ OO A 2 poies 2 '.V z A 616 X 53C X 540 20 565.30 :5C CC 565 X 5:0 uO 605 CO
200A 3pfl!«J.V EA 635 X EC6 X •:55 30 672 30 565 CC 570 X 565 X 670 X
.MO A .1 poies 4 «v £A 6*30. X C6C X 605 X EEC X ■214 CC 620 X j'5 0 O 675 CC

40GA2 poies 2 '.V EA 493 V 420 220 • 240 • 220 140 220 1 460

soOAjpatesO'.v EA 533 4/0 240 • 260 • 27Q 280 >70 1 : ’ C

41)0 A j  poies 4 .V EA 663 560 450 • 490 ‘ 4£C •440 * 0 ' 62C
eOQAEpe'esr ,v EA ■483 590 n o ' 7b0 • 7*3 7S0 ’ .’•j 1 95C
600 A j  poies J'.V EA 2 325 930 760 • EiO • 510 513 aGG t 9eC
600 A 3 poies 4 ,v EA 153 2.050 673 • 920 • 3PJ *20 9*0 2.*CC
EGO A 2 poies J >V EA 3 525 3.375 375 2 175 3 150 175 2 150 3 475
200 A 3 poies j  .V EA 3 525 3.375 375 2 ’ 75 3 150 175 150 3 475

■•00A 3 p a if i 4 ’.V EA 525 675 3 250 2 450 2 425 3 450 125 > 7T6

•?0QA:Jpoies?»V EA i 600 4 275 2T5 4 -25 4 IX 126 iOO 4 K Z

'300 A j  poies 3 .V EA 4600 4 275 4 225 4 ’25 4 IX •• 25 1 wo 4 :CC
•2'JQA3poies4.v EA I X 4 650 425 4 :50 4 525 550 575 4 376

Switches, non (usiDle
760 cr 600 Vj J0A2 pouts 2'.V EA *61 X •64 CO •: 90 •45 X • At CC •45 X ' 44 'X " x  X

1 10 A 3 pees J w EA •69 X •62 CC •48 X •52 X •5t :c •52 X •6 ’ X •60  X

j 30 A 3 toes 4 w EA •66 X •7SCC •63 X '67 CO •60  cc 'fc* X •66 CO •62 X
60 A 2 pees W EA •66 X ' 75 CC •5 3 X *67 00 166 X •67 X •66 CO •S3 X

1 6C A 3 pees J .y . EA 205 X 114 X ' 77 X 162 X ' a ’ cc ■ :2 X •6 * :c ‘ 99 00
1 60 A 3 poies 4 vv . . = A 24C X 233 X ; * n x .’ • tc o .‘ 15 x ; * - x .  ’ 5 CC 225 CC
; tcoAOco'es:*.*/ EA JtGJO 295 30 270 CO 76 CC 275 X 2-6 X 775 CO 2CSCG

j 100 A 3 pours JW --A 375 :o 212 2C : e5 x .•90 CC .'.•I1 X roc co O C X 220 CC

•OOAjpoies 4W EA 3 a:  x >55 CC .>:t x 2 50 CC >20 X 33:  X 323 CC 365 CC

2CC A j  po e s2 '.v EA ere x t x : c 555 X 465 ;c 465 X tbS CO 465 CC 51c CC
: :c A jp o ’es j-.v EA 64C00 615 OC 4-*C CO toOCC 460 CO 46C CO 483 CC 530 CU

::oA 3ccies tw 5 A 59CX 660 X 5'6 CO :3 o :c 526 X 62C CC 625 CO 5S0 CC
400A?pcies?W ...... EA • 220 1 173 • C7C 1 r x 1 XC •cc 1 » 3 •700

; oqa3 3ci«  Jvv EA • 290 ' 233 • *3C 1 *62 t UC •EC • -50 ’ 27C

40CA3 pcles 4 w EA • 380 1 320 • 2*0 • 742 1 22C •24C ’ .MO • 250

EOOA? pcles 2 W EA • 6 ’ 0 • 540 \4-C * 460 • 440 15C • 440 • :6C

oOCAJoctes JW EA • 660 1 560 ‘ 460 > 490 ’ 4fiC 49C • 460 •620
600A3pcws4*v EA • /eo 1 ;oo : 56C • 600 1 :90 EtX 1 590 • ? c

E0UA?pcies2VV EA 2.3CC 2 775 2.65C : e:5 : e x .’ 625 7 60-0 2 9:0

500 A 3 ocies 3 W EA 2)25 2 325 7 ECO :  675 2 550 =75 2 65C 7 376

600A3pcies4W EA 1250 2 'X CE5C : 925 2 200 426 7 atx) J2CC

•72GA?pcies2W . EA 3375 3 700 1375 3 475 2 4X 476 •4 X ; SCO

‘ 200A3 pcics 3 >Y . £A 3.575 3 700 3 375 2 475 2 450 *475 J 450 3 EX

‘EGG A J petes 4 ;v 
Splitters troughs

EA 4 -ec 3 950 3 625 2 725 2 70U 725 • 700 4 J75

’ 25A 1
2'. Jpcies EA : n  CC •C2GC '49 23 •52 CO > :7 S •62 :c 162 X •67 CC

2‘ 4pcies EA 220 CO 2*0 CC 193 X HE CO •97 CO •96 X 137 cc 2*5 CC
22 5 A

T  3 poies EA 2 A] X : «  c c 73a X 24C CC C40 X 74C0G 7 *0 -C 765 CC

5' :po es ;n= X 362 00 220 X 3 3 :  : c •25 X CjCCO 126 CO 360 00
4JCA

3' j  cc*‘S £A 495 X 476 CC 435 X 445  :o 44G cc 445 X :-:C CO 485 ,V9

3 ipo'es 
EJCA

... EA 640 CO 615.CC 660 CO 575 CO 5 75 X S’ 6 CO 575 7-0 620 X  j
1

3 3po'e5 EA 545 X ECS CO !4C GO 760 30 7 5 5  x . 50 CC ■ 55 CO 230 X  1

1 4pci«  
Splitter boxes 
U5A

• 363 1 0!0 325 00 950 3C 946 CO 353 CC 345 CO ’ CM !

3 DQ'tfS EA •5C0C *43 x i j t  CC •3 4 X •34 CO 134 3C •3 4  JC •47 OG

iw e s  .......... E A 191 X 163 00 1 6 7  CC *72 00 ! / •  CC * < 2 T *  X •55 CC

225A
726 Xlo ee s  . . .. EA 73CCO 220 X 'OC X CCS X 2C5 X 205 X 705 CO

4 goes E A 295 X 265 X 265 X 265 CC 265 X 265 CC 230 CC

1

i
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DIV15 Mechanical -  IMPERIAL CURRENT MARKET PRICES
Hem | UNITS S t Johns Halifax Montreal Cnawa

i
Toronto ; Winnipeg Catgaiy Vancouver

! Specialties j
Siamese puirpcf ccnnoct'cn

r  «;»■?■ EA ECO CO ;scco 723 00 735 CC '3C30 7 ju : : | 7=6 X
C v k Ii vaive a v j i j £A 5i5 20 500 CO 485 00 l 49C CO I ih.l CC 1 4*5 JO :fc5 JJ j :25 !0

Dcuti-e gate are cnecx waives, usserrey vwtr crcn *e t? mm ngs. , I
4* cia . eA 7 :QG e w e 6 73C ! 6 s:o j 6 OCC 0 700 700 | 7 COO

15400 Plumbing ' !

15430 PLUMBING SPECIALTIES i |

Fixture chair carriers 1 .
Lavatory EA 205 00 'O’ 3C I *64 :c 1 ’ be JL j 1H/ .JC ! 148 CC
.Valer close! . . . ! = A 34Q 00 3*5 JG : 305 !C ! n o : : 3C-0 00 \ i ' -  uC •*G0C •30 CC
Jr nal i £A '-*5 00 164 00 1 'e a x i -b o :: \ !6 tX • 'it 02 't *  X ! i •’!  CO

Wall hydrants non-freeie type 2M" dia.. t2" wall 1 I j
including 1$’ of connecting pipe

i - . 1 i . . .
1
1 1

1 i - *
. . . 425 20 122 32 t ' * - • . .

j CLr'cea/ou 165 CO 53CM | i-C J’O -•5  0C | | V O X y i i 1 15jJC
1 Trap primer including 25' type 1.1;2" capper pressure pipe ! !
| E'cn^e. * "2* £A 2601-0 34;: LO 325 OJ I )JC 00 1 322 22 ! :2C.2 222 20 >:J CC

Floor dram including 10* at connecting drainage pipe 1
Cast iron ccoy. n.cnie crcn/9 top 1 i

* ' EA 2bo CC 240 CO 230 CC 236 W 223 iC 225 .Z 226 2-0 35! IC
j* EA 255 CC 240 CO 232 00 | 225 00 I 22! CC 325 X 335 JC 750 23
4* . . -A 790 X 2.’5 CO 26b CO i 262 OU 1 7td 22 1 270JJ 2 '2  JC 785 J!

■ F'..rnei type, cast iron scov. poi-snec crass tup
| EA 360 CO •40 20 325 CO i cc ; ira :o !Ju 'JO jjJ 20 ;•.! IZ

1 3" £A 3CC CO •40 CC 525 CO ! \ y ,  cc 1 •20 X :  320 tpJ 32J JO i-n
! 4* EA 350 00 3fc5 JO 150 CC ! l ie  20 1 3t-J 22 , XQ 00 26! 20 2=0 JJ
j Trencn grating :
I tfeciun duty gcider ate: a?ioy grit-* am *m t «»
f 6' .* 3'? 00 33 00 =0 23 = ’ jG T  JC tŝ C-C 82 : : 26 23
i 12' t ja  co !2CUO ’ 26 30 ’ 26 X T4 :o ’ ;•'<* go ■77::: •iaod

15* „ s •4,’ 00 ’ 38 00 133 00 •24 30 ’ 32 X ’ 35 CO •25 22 '40 00
1 Heavy July geuien due: .mo-, .jn it* am t-ame
! *?’ J •14 CO i :5 CO 533 00 ,e ’ 36 X •4J 20 •43 >; '-•! JC
j £ lira neavy 4u'r gciitu'i duct .inyy grate and -'ame i

i
! r J 146 CC ‘ 36 20 135 30 • Vi JO •>:cc I ’ .4 X ’ 34 X CC
! "3* _e 7MJ CC 245 CO -1 CO :  :c -0 . 3 5  7 2 i :  io 74.: >.» J5: JC
1 ^COIOM n s .ro u tin g '0 L tr o r i" . '  •'goa.nageDie 1
. Cast .ronscor *;in '.ikiorc-’c* :  a»"p

-v EA 320 00 2C0 j: 390 X .•> j: :  :=5 :  *6 J'*: 20 ■
I > • .................................. EA ICC 00 •;ooc : w j c i 2‘>: jc 266 .»J J .‘‘j  0*j 2.i-j  JC J-'C X
! i ' EA 330 GQ jtOOO 2C0X •CO X, 726 :o I X6 0C 3 0*:: .'3: x

6 EA 4-CW 420 'JO :Ci X I i ’ OJO :c: I : t : : o t ’ 2 23 4.5 :o
Cast irer ccdy itv' h? ’L :* *'tn uecir Jit» c tji'V 1

2 £A •2J .0 3 3b CO udC « 1 :?C X 2’ 5 ;« 1 355 20 7.-5 JC • C A)
y EA 420 CC 395 CO 33C 30 1 *riC 'V) C 1 'C; .2 :>5 *J ' -  22
4* EA >55 JC 125 CO 45 J jO 1 412 CO tub 1 120 22 432 '.2 44.J J]
i* EA - . a  :c 520 CC b ; CO 5’ i  CO •■}5 2*. vO 0 -27 22 jc

! Cleanouts |
*  m »:j j i» »g „.o am rxkie C'cn:e cave*

cA • TOO ’fcflJC ’ rtf :C 1 - r u X tO X >•6 -X •ec: : • ' :. X
! r EA , i /T 00 '66 JC 'b2 JC ‘ 6a JC •FOX : ’ 05 20 •6“ 2! • 75 oo

4' EA j ’ *3 CO •66 20 562 :c i '-U 'K •ec jo 1 X f.3 >2 72 X
6' EA :=g co :ec oo 250 W '56 0J 76t .0 | J.i: 2C 7:5 7J 7 ‘ I  JC

15440 PLUMBING FIXTURES I
i

Based on white fixture including piumomg brass and ts* of !
connecting pipe for each service, earner not included. 1
Non*retngerated drinking fountains I

I Vitreous cn*ra !
.Vail hong '2  k Vi EA 1 040 ♦*}0 2C 1 na CO •“ 6 X * •“  J. uO 1 ' J2-

Scinrfocussoc 1 1
ib *26 a' EA | • :*o ■ 160 : ••J • ' t j • X ' 1 i ■ •

^breguss j ;
1

Wan ” mg W k ?C' . . . EA 1 • ;co -itC JO >25 >0 *25 JC >25 :o 1 *47 .'j >=5 20
5emwecess*»d

’o ' 128' EA ! ' 130 ■ J7G * 320 ' .20 ' J’ J • j4t: : i '£■) •n
Bathtubs i
Cast rcn enameiec ’ec-jsseo '

5 long EA , 2 825 2 732 2 62C , ' “ 0 2 ^ 5 2 55u | 2 775
Steel enamelled, recessed 1 i

5 icng ......... . .. EA ■ ’ rfcO | ’ 800 : 730 - • ! • 'CO • 7*;o • '6 ! i
'

1 6:2
e C'egiass. cne piece w *  side*ans i •

5 lenq ....................................... EA :.C25 ' 2 500 2 42S 425 27: J425 2 4:0 | 7 27!
Kitchen sinks j i
Starless stee* i i .

Sirgte cow. 20' 1 2 J ' 3 « "  ... > EA 1 *25 CO 330 CO 805 00 806 CO =-:co mo .:u i «!- X 462 .0
Cotcie cawi 2U i r  * .i i * •7  •

i

EA | • • -C i :eo ’ ;I20 Z'O ’ aO • 323 j

i

• 24C • J»30

112

170

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



IMPERIAL CURRENT MARKET PRICES -  Mechanical D IV 15
Hem UNITS St. Johns Halifax Montreal Ottawa | Toronto (W innipeg Calgary Vancouver

15850 Air Distribution
1S8S5 CENTRAL AIR HANDLING UNITS
Central station modular units, with insulated casing, fans molars 
and dnves, heating and cooling coils, witn filters, humidifier 
and mixing box. Automatic controls not included.
Lew pressure type:

t iQOctm . ............................
3 000 dm
6 Q00 dm ................. .....
tO.OOOcfm ...........................  ...........................................

Medium pressure type
f 5 000 dm ......... .........
20.000 d m .....................................................................................
JCuOtium

Multitone units. pre*assembled unit, with casing, tans, 
motors and drives, heating and cooling coils, mixing 
box wilh filter section, tone camper section, 
humidifier. Automatic controls are not included.
Lew pressure Qiow tnrouqn unii 

3 ‘000dm 0 tones ............
6.000 dm 8 tcnes

Medium pressure blow iri’cujn unit
fC.CCGdm. ’ 2 tares . .
fS.CGOctm "J teres .. ........

15860 FANS
Vane axial Ians, for suspended mounting
Direct connected tucuuir neu driven inn cuss t 

3.CCQ dm
S.CCCdm . . .
r :  c c :-n  ..............................
tQCCC dm 
t5 JOG dm 
2 0X 0  dm 

Propeller fans
Duect driven inrcugn me wail pate :>pe. unt rot ncuduNj 
emaust wail snuffer

17’ Ji.l I COO dm . .
•6’ Jia 2CG0c!m 
24- 2U . 5.CC0cfn 
JC*Jq . iCCOdm
16*3.3.15.0000101 ..........
42*d*j 23 CCQ dm  ..........
48‘ d ia . 30 CCOcfm
54'JiJ JO.OCGdm .......

j 60* du 50 000 dm
I 72* aw.. 60 0 0 0 dm
| Roof exhaust fans, back draft damper, prefaoncated euro and 

speed controller not included:
Centrifugal, jlummun d ied  drive 

200cfn . .
420 dm 
63Gufm
850cfm . . ..  ...............................................
’ 460 dm ..

2.220 dm .
Centrifugal, aiumirum. cen driven 

620clm .. . 
t270cfm
r jiQ c 'm  ........... .......
4 240 Cm .............................................
6.0GQ cfm . .
').5u0 Cm
t4.400dm ...........................................

15885 AIR FILTERS
Renewable roll, automatic advance, one spare media
vertical type

3' i  5 . . . .  .................................
3 * 6
l i e '  ... .............
3 »:Q .........................................   - • -
J* i  ....................................

rtortcnaltype
2 1 5 ...........................................
2 * 6 '
2  i  i '  ..................................—........
2* * ior ......................
2 * 1 ?  ...................................

EA
EA

EA
EA

EA
EA

EA
EA

EA
EA
EA
EA
EA
EA

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

EA
EA
EA
EA
EA
EA

EA
EA
EA
EA
EA
EA
EA

EA
EA
EA
EA
EA

EA
EA
EA
EA
EA

*G 500 

• I  600 

•S 900 
25 200

4U 200 52 000 
'2  500

’ 2 600 

*6 .500

25.900 

34 200

2.4CC

2 ;/s
3 2CC 

: / 7 S  

5.9CC 

3.5CC

640 00 

*40 00 

J20 3Q 
’ J3C 

* 5 6 0  
2.500 
3 ‘375 

■l.O/b 
6.200 
’ .300

5W.CC 
6 :5  CO 

665 CO 

.*30 CO 

123C 
I =5C

’ 370

* 400
* 040 

2 9 5 0  

3 400 
5.900
6.0CQ

4.300 

4 4C0 

4 475 

4 5 5 0  

4 650

4 625 1700 
4 775 

4 9 0 0  

4.975

tC.COO

I3.9GC

!0.3CO

23.3CC

38.000

49.2CC

M.9C0 

17 500

24 500 

22.400

2 275

2 6253 25
4 525

5 600 

3.000

6C5CO 

’ XQO 
6 /0 .CO 

J/CCC 
f. SCO 
2.725 

3.750

3 2504 375 
6 9 0 0

655 00 

:6 5  CO 

625 CO 

690 00
• *70 

• 4 /C

1 2CC 

t 230

* 740 
2.775 

3 225 

5 600 5 7CO

4 075 

4.150 
4 225 

4.300 
4 4 0 0

4 375 

4 4 K  

4 525 
4 625 

4 725

9.600 

*3.330 

*9 .I X

23 JOG

26.6 X  

47 3 X  

c£ 30C

*f 400 

*6 8 M

23 600 

3’ IX

2.200 
i .a 2 5  
2.900 

4 350 

6.400 

7 /GO

50CCC 

675 X  

635 X  

930 CO

1 440

2 625

3 600 

3.700

4 675 

6.600

535 CO 

56C.C0 

605 CO 

665 CC

1 '2C 

:.4?C

1250
1 r s c

1 6 / 0  

2 6 7 5

2 IX  
5.400 

5 3 0 0

3.925 

4 oco 

4.075 

4. *50 

4 225

4 200 

4 275 

4 350 

4 450 

4 525

9 700 

13.400 

•d.200 
23.200

36 900 

47 700 

26 cCC

! ’ 500 

* 7 COO

23.600 

J* 4C0

2.2CO 

2.660

4 4CC 

5.4CC 

7 SCC

690 CC 

6 6 0  X  
645 X  

340 X  

t 460 
2.650

3 650 

3.750

4 725 

6  7 X

540 : c  i 

=£5 : c : 610 20 ! 673:: 1 
f *3C i 143:!
’  250 

• 2 9 0  

:  690
2 700

3 125 

5 400 

5.500

J.96G 
4 C25 

4  too

4 175 

4 2 /5

4 250 

4  325 

4 .4 X  

4 500

4575

3 600 

3 2GO 

6 / X  

23 CW

525 X  

560 CO 

6C5 CO 

EctuG 
’  *33
• :t;0
’  250• :m
'  670 

3 675 

3 I X  

5.400 
6.5CG

3 325 

4 0 X

4 375 

4fS0 
4 225

i2<M 
4 275 

4 350 

4 450

9 500 
’ 3 600 

* g = X  

22 »GQ

2 6 .6 X 1  37 3 X
4 /  200 ! 4 fi : qq

•1 4CO 
*6.800

22.6CO j
3 t. ‘CO j

:  : c c

3.525 

2.3CC 
4 35C 

5 4 X  

• T X l

=60 X  

675 X  

535 CC 

330 CC
I 440 
3.625

3 600 

3.700
4 675 

6 6 X

;

* i  7 30 

*7 * X

24 ’X
31 700

2 225 

2.575 

2 575

t 4=0

5 50C 
7 900

555 CO 
690.CC 

050 CC 

9 5 0  CO

1 473

2 675

3 6 /5

3 775
4 775 

6  7CO

545 CO 

5 -5  CC 

6 t5 C C  

SfiOX 
i  *6C
! 442

12 7 3  

1 330

1 7 X

2 725 

3.150 

5 5 0 0  

5.600

4 CCQ 

4 C75 

4 !5 0  

4 225 4300
4 275 

4 350 

4 450 

4.550 

4.625

}  3CO 

13.7CC 

16.7CC 

23 /CO

37 7C0 

49.7CC

: /  /cc

:* cCQ 
17 2CO

24 3C0 

12.CCC i

2.26C 

3 6GC

;  4 /5  

iCCC

6 X X

660 X

960 X
• m
:■ 730 

2.725 

2.625 

4 625 

6.6CC

5=0 CC 

:eJ 9C 
623 23 

6o5 X  
1 *60

• 450

■2S0

*3 2 0

* 720 

2.750 
3 .’ 75 

5 .5 X  

5.6CQ

4 325 

4 I X  

4 200 

4 275 

4 35C

4 325 

4 4CC 

4 475 

4 X 0  
4 675

’ 0.300 
14 2 X  

1 9 6 X  

24 0 X

39.500 

Si :X

•2 3CC •0 ICQ
25 SCO 
33.600

2 275

2 7253 1=0 
4/00 
SsOG 
6.200

630 X  

730 X  

900 X  

' CIO 
t 560

2 625

3 MO
4 300

= I X  

7 I X

380 X  I 

605 X  , 

650 X  j 

7*5 X  !

*2*0 I
•52C  !

1 250 

1360

1 d X

2 300
3 325 

i  3 X  
5  900

4 225 

4 3 K  
4 400 

4 475

4 550

4 525 
4 625 

4 /C C  

4 6CQ 

4 900

Instructions (or use, page 4. Main index, page 7.
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APPENDIX (B)
SAMPLES OF DATABASE TABLES
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Sample Table of the Electrical Division showing only the Item ID, and the 

Description for all its’ items.

Ite m  ID ir r I f c v . : I te m D e s c r ip t io n

1605000000

1611000005

1611000010

1611000015

1611000020

1611000025

1611000030

1611000035

1611000040

1611000045

1611000050

1611000055

1611000060

1611000065

1611000070

1611000075

1611000080

1611000085

1611000090

1611000095

1611000100

1611000105

1611000110

1611000115

1611000120

1611000125

1611000130

1611000135

1611000140

1611000145

1611000150

1611000155

1611000160  

1611000165  

1611000170  

1611000175  

1611000180  

1611000185  

1611000190  

1611000195

BASIC M A TER IA LS  and M E TH O D S  

R A C E W A Y S  INSTALLED CO M P LE TE

n slab excluding elbows and pull boxes :C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT . Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT . Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Embedded  

C O N D U IT , Surface mounted 8' average high, 
s te e l: 1/2"
C O N D U IT , Surface mounted 8' average high, 
steel : 3/4"
C O N D U IT , Surface mounted 8' average high, 
steel 1"
C O N D U IT , Surface mounted 8' average high, 
s te e l: 1 1/4"
C O N D U IT , Surface mounted 8’ average high, 
s te e l: 1 1/2"
C O N D U IT , Surface mounted 8' average high, 
s te e l: 2"
C O N D U IT , Surface mounted 8' average high,
steel : 2  1 /2 " ________ _______
C O N D U IT , Surface mounted 8 ’ average high, 
s te e l: 3"
C O N D U IT , Surface mounted 8' average high, 
s te e l: 3 1/2"
C O N D U IT . Surface mounted 8' average high, 
s te e l' 4"
C O N D U IT . Surface mounted 8’ average high, 
s te e l: 5"
C O N D U IT , Surface mounted 8' average high, 
s te e l: 6"
C O N D U IT , Surface mounted 8' average high, 

C O N D U IT , Surface mounted 8' average high, 

C O N D U IT , Surface mounted 8’ average high, 

C O N D U IT , Surface mounted 8' average high, 

C O N D U IT , Surface mounted 8' average high, 

C O N D U iT , Surface mounted 8' average high, 

C O N D U IT , Surface mounted 8' average high, 

C O N D U IT , Surface mounted 8' average high,

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

n slab excluding elbows and pul 

pull box

pull box

pull box

pull box

pull box

pull box

pull box

pull box

pull box

pull box

pull box

pull box

pull box 

pull box 

pull box 

pull box 

pull box 

pull box 

pull box 

pull box

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

boxes

Rigid Galvanized steel, 1/2" 

Rigid Galvanized steel, 3/4" 

Rigid Galvanized steel, 1” 

Rigid Galvanized steel, 1 1/4" 

Rigid Galvanized steel, 1 1/2" 

Rigid Galvanized steel, 2"

E. M . T. 1/2"

E. M, T. 3/4"

E. M . T. 1"

E. M. T. 1 1/4"

E. M .T . 1 1/2"

E. M . T. 2"

Rigid PVC 1/2"

Rigid PVC 3/4"

Rigid PVC 1"

Rigid PVC 1 1/4"

Rigid PVC 1 1/2"

Rigid PVC  2"

1 elbow/100 LF & support. Rigid galvanized

1 elbow/100 LF & support. Rigid galvanized

1 elbow/100 LF & support, Rigid galvanized

1 elbow/100 LF & support, Rigid galvanized

1 elbow/100 LF & support. Rigid galvanized

1 elbow/100 LF & support, Rigid galvanized

1 elbow/100 LF & support, Rigid galvanized

1 elbow/100 LF & support, Rigid galvanized

1 elbow/100 LF & support. Rigid galvanized

1 elbow/100 LF & support. Rigid galvanized

1 elbow/100 LF & support. Rigid galvanized

1 elbow/100 LF & support. Rigid galvanized

1 elbow/100 LF & support, E. M . T. 

1 elbow/100 LF & support, E. M . T. 

1 elbow/100 LF & support, E. M . T. 

1 elbow/100 LF & support, E. M . T. 

1 elbow/100 LF & support, E. M . T. 

1 elbow/100 LF & support, E. M . T. 

1 elbow/100 LF & support, E. M . T . 

1 elbow/lOO LF & support, E. M . T .

1/ 2 "

3/4"

1"

1 1/4" 

1 1/2" 

2"  

2 1 /2 "  

3"
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■ ' Item
1611000200 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support, E. Nl. T . : 4"

1611000205 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 eibow/100 LF & support, Rigid P V C  : 1/2"

1611000210 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support, Rigid P V C  : 3/4"

1611000215 C O N D U IT , Surface mounted 8' average high, 1 puli box, 1 elbow/100 LF & support. Rigid P V C  : 1"

1611000220 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid P V C  : 1 1/4"

1611000225 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 eibow/100 LF & support. Rigid P V C  : 1 1/2"

1611000230 C O N D U IT , Surface mounted 8‘ average high, 1 pull box, 1 eibow/100 LF & support. Rigid P V C  : 2"

1611000235 C O N D U IT , Surface mounted 8' average high, 1 puli box, 1 elbow/100 LF & support, Rigid P V C  : 2 1/2"

1611000240 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid P V C  : 3"

1611000245 C O N D U IT , Surface mounted 8‘ average high, 1 pull box, 1 elbow/lOO LF & support, Rigid P V C  : 3 1/2"

1611000250 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid P V C  : 4 “

1611000255 C O N D U IT , Surface mounted 8' average high, I puil box, 1 eibow/100 LF & support. Rigid Aluminum : 
1/2"

1611000260 C O N D U IT . Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support, Rigid Aluminum : 
3/4"

1611000265 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid Aluminum : 1"

1611000270 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid Aluminum : 1
1/4"

1611000275 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid Aluminum . 1 
1/2"

1611000280 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid Aluminum : 2"

1611000285 C O N D U IT , Surface mounted 8' average high. 1 pull box, 1 elbow/100 LF & support. Rigid Aluminum : 2
1/ 2 "

1611000290 C O N D U IT . Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid Aluminum : 3"

1611000295 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF 4  support. Rigid Aluminum : 3
1/ 2 "

1611000300 C O N D U IT , Surface mounted 8' average high, 1 pull box, 1 elbow/100 LF & support. Rigid Aluminum : 4" 

1611000305 ELBO W S, Rigid galvanized steel including coupling and su pp ort: 1 1/4"

1611000310 ELB O W S, Rigid galvanized steel including coupling and su pp ort: 1 1/2"

1611000315 ELB O W S, Rigid galvanized steel including coupling and su pp ort: 2"

1611000320 ELB O W S, Rigid galvanized steel including coupling and su pp ort: 2 1/2"

1611000325 ELB O W S, Rigid galvanized steel including coupling and su pp ort: 3"

1611000330 ELB O W S, Rigid galvanized steel including coupling and su pp ort: 3 1/2"

1611000335 ELB O W S, Rigid galvanized steel including coupling and su pp ort: 4"

1611000340 ELB O W S, E. M. T. including coupling : 1 1/4"

1611000345 ELB O W S, E. M. T. including coupling : 1 1/2"

1611000350 ELBO W S, E. M. T. including coupling : 2"

1611000355 ELB O W S, E. M. T. including coupling : 2 1/2"

1611000360 ELB O W S, E. M. T. including coupling : 3"

1611000365 ELB O W S, E. M. T, including coupling : 4"

1611000370 ELBO W S, PVC including coupling : 1/2"

1611000375 ELB O W S, PVC including coupling : 3/4"

1611000380 ELB O W S, PVC including coupling : 1 ”

1611000385 ELB O W S, PVC including coupling :1  1/4"

1611000390 ELB O W S, PVC including coupling : 1 1/2"

1611000395 ELB O W S, PVC including coupling : 2"

1611000400 ELB O W S, PVC including coupling : 2 1/2"

1611000405 ELBO W S, PVC including coupling : 3"

1611000410 ELB O W S, PVC including coupling : 3 1/2"

1611000415 ELB O W S, PVC including coupling : 4"

1611000420 ELB O W S, Rigid aluminum including coupling and supports : 1 1/4"

1611000425 ELB O W S, Rigid aluminum including coupling and supports : 1 1/2"

1611000430 ELB O W S, Rigid aluminum including coupling and supports : 2"
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I te rn lD ^ ,.

1611000440* 

1611000445

1611000450  

1611000455  

1611000460  

1611000465  

1611000470  

1611000475  

1611000480  

1611000485  

1611000490  

1611000495  

1611000500  

1611000505  

1611000510  

1611000515  

1611000520  

1611000525  

1611000530  

1611000535  

1611000540  

1611000545  

1611000550  

1611000600  

1611000605  

1611000610  

1611000615  

1611000620  

1611000625  

1611000630  

1611000635  

1611000640  

1611000645  

1611000650  

1611000655  

1611000660  

1611000665  

1611000670  

1611000675  

1611000680  

1611000685  

1611000690  

1611000695  

1611000700  

1611000705  

1611000710  

1611000715  

1611000720  

16T1000725  

1611000730  

1611000735" 

1611000740"

E LB O W S , Rigid aluminum including coupling and supports : 2 1/2"

E LB O W S , Rigid aluminum including coupling and supports : 3"

E LB O W S , Rigid aluminum including coupling and supports : 3 1/2"

E LB O W S , Rigid aluminum including coupling and supports : 4"

C able tray including fittings and supports, Ventilated type : Galvanized steel, 6" wide 

C able tray including fittings and supports, Ventilated type : Galvanized steel, 12" wide 

C able tray including fittings and supports, Ventilated type : Galvanized steel, 18" wide 

C able tray including fittings and supports, Ventilated type : Galvanized steel, 24" wide 

C able tray including fittings and supports, Ventilated type : Aluminum, 6" wide 

C able tray including fittings and supports, Ventilated type : Aluminum, 12" wide 

C able tray including fittings and supports, Ventilated type : Aluminum, 18" wide 

C able tray including fittings and supports, Ventilated type : Aluminum, 24" wide 

C able tray including fittings and supports, Ladder type : Galvanized steel, 6" wide

Cable tray including fittings and supports, Ladder type : Galvanized steel, 12" wide

C able tray including fittings and supports, Ladder type : Galvanized steel, 18" wide

C ab le tray including fittings and supports, Ladder type : Galvanized steel, 24" wide

C able tray including fittings and supports. Ladder type : Aluminum, 6" wide

C able tray including fittings and supports, Ladder type : Aluminum, 12" wide

C able tray including fittings and supports, Ladder type : Aluminum, 18" wide

C able tray including fittings and supports, Ladder type : Aluminum, 24" wide

W iring channels. Square section, s te e l: 2 1/2" x 2 1/2"

W iring channels, Square section, s te e l: 4" x 4"

W iring channels, Square section, s te e l: 6" x 6"

Underground Services, Concrete manholes, 5' x 5' single 

Underground Services, Concrete manholes, 5' x 10' double

Underground duct banks, 4" pvc pipe ducts & fittings including all excavation, concrete and backfilling 

n soft earth with backfill: 1 duct 

n soft earth with backfill: 2 ducts 

n soft earth with backfill: 3 ducts 

n soft earth with backfill: 4 ducts 

n soft earth with backfill: 5 ducts 

n soft earth with backfill: 6 ducts 

n soft earth with backfill: 7 ducts 

n soft earth with backfill: 8 ducts 

n soft earth with backfill: 9 ducts 

n soft earth with backfill: 10 ducts 

n soft earth with backfill: 11 ducts 

n soft earth with backfill: 12 ducts 

n soft earth with backfill: 13 ducts 

n soft earth with backfill: 14 ducts 

n soft earth with backfill: 15 ducts

n soft earth with granular backfill: 1 duct 

n soft earth with granular backfill: 2 ducts 

n soft earth with granular backfill: 3 ducts 

n soft earth with granular backfill: 4 ducts 

n soft earth with granular backfill: 5 ducts 

n soft earth with granular backfill: 6 ducts 

n soft earth with granular backfill: 7  ducts 

n soft earth with granular backfill: 8 ducts 

n soft earth with granuiar backfill: 9 ducts 

n soft earth with granular backfili: 10 ducts

n soft earth with granular backfill: 11 ducts
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1611000745 In soft earth with granular backfill: 12 ducts

1611000750 In soft earth with granular backfill: 13 ducts

1611000755 In soft earth with granular backfill: 14 ducts

1611C00760 In soft earth with granular backfill: 15 ducts

1611000765 In soft rock with granular b ackfill: 1 duct

1611000770 In soft rock with granular b ackfill: 2 ducts

1611000775 In soft rock with granular backfill: 3 ducts

1611000780 In soft rock with granular backfill: 4 ducts

1611000785 In soft rock with granular backfill: 5 ducts

1611000790 In soft rock with granular backfill: 6 ducts

1611000795 In soft rock with granular b ackfill: 7 ducts

1611000800 In soft rock with granular backfill: 8 ducts

1611000805 In soft rock with granular b ackfill. 9 ducts
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Sample Table of the Electrical Division showing the Item ID, Units, Quantity, and the cost of each unit item according each

of the eight major Canadian cities.

| Item ID | Unite | Quantity St Johns Halitex Montraal Ottawa Toronto Wlnnlpag | Calgary | Vancouver |
1605000000
1611000005
1611000010 LF 1 $4.15 $3.97 $3.63 $3.73 $3.71 $3.73 $3.71 $4.08
1611000015 LF 1 $4.92 $4.70 $4.31 $4.42 $4.40 $4.42 $4.40 $4.84
1611000020 LF 1 $6.80 $6.50 $5.95 $6.10 $6.05 $6.10 $6.05 $6.65
1611000025 LF 1 $8.75 $8.35 $7.65 $7.85 $7.80 $7.85 $7.80 $8.60
1611000030 LF 1 $10.90 $10.40 $9.55 $9.75 $9.75 $9.75 $9.75 $10.70
1611000035 LF 1 $13.80 $13.20 $12 10 $12.40 $12.35 $12 40 $12.35 $13.55
1611000040 LF 1 $2.57 $2.46 $2.25 $2.31 $2.30 $2.31 $2.30 $2.53
1611000045 LF 1 $3.48 $3.33 $3.05 $3.12 $3.11 $3.12 $3.11 $3.42
1611000050 LF 1 $4.70 $4.49 $4.11 $4.22 $4.20 $4.22 $4.20 $4.62
1611000055 LF 1 $6.80 $6.50 $5.95 $6.10 $6.10 $6.10 $6.10 $6.70
1611000060 LF 1 $7.80 $7.45 $6.85 $7.00 $6.95 $7.00 $6.95 $7.65
1611000065 LF 1 $9.85 $9.40 $8.65 $8.85 $8.80 $8.85 $8.80 $9.70
1611000070 LF 1 $2.64 $252 $2.31 $2.37 $2.36 $2.37 $2.36 $2.59
1611000075 LF 1 $3.29 $3.15 $2.86 $2.96 $2.94 $2 96 $2.94 $3.23
1611000080 LF 1 $4 29 $4.10 $3.75 $3.85 $3.83 $3.85 $3.83 $4.21
1611000085 LF 1 $5.45 $5.25 $4.79 $4.91 $4.89 $4.91 $4.89 $5.35
1611000090 LF 1 $6.55 $6.25 $5.75 $5.90 $5.85 $5.90 $5.85 $6.45
1611000095 LF 1 $8.25 $7.85 $7.20 $7.40 $7.35 $7.40 $7.35 $8.10
1611000100 LF 1 $4 79 $4.57 $4.19 $4.29 $4.27 $4 29 $4.27 $4.70
1611000105 LF 1 $5.65 $5.40 $4.95 $5 10 $5.05 $5.10 $5.05 $5.55
1611000110 LF 1 $8.25 $7 85 $7 20 $7 40 $7.35 $7.40 $7.35 $8.10
1611000115 LF 1 $10.80 $10.30 $9.45 $9.70 $9.65 $9.70 $9.65 $10.60
1611000120 LF 1 $13.45 $12.85 $11.80 $12.10 $12.00 $12.10 $12.00 $13.25
1611000125 LF 1 $16.45 $15.75 $14.40 $14.80 $14.70 $14.80 $14.70 $16.15
1611000130 LF 1 $28.50 $27.25 $25.00 $25.50 $25.50 $25.50 $25.50 $28.00
1611000135 LF 1 $38.00 $36.50 $3325 $34.25 $34.00 $34.25 $34.00 $37.50
1611000140 LF 1 $47.75 $45.50 $41.75 $42.75 $42.50 $42.75 $42.50 $46.75
1611000145 LF 1 $58.00 $55.00 $50.00 $52.00 $51 00 $52.00 $51.00 $57.00
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Ham ID Unto Quantity 8t Jotma Halifax
1611000320 EA 1 $230.00 $220.00
1611000325 EA 1 $305.00 $290.00
1611000330 EA 75 $390.00 $375.00
1611000335 EA 1 $465.00 $445.00
1611000340 EA 1 $47.25 $45.00
1611000345 EA 1 $59.00 $56.00
1611000350 EA 1 $77.00 $73.00
1611000355 EA 1 $129.00 $123.00
1611000360 EA 1 $166.00 $159.00
1611000365 EA 1 $260.00 $250.00
1611000370 EA 1 $10.90 $10.45
1611000375 EA 1 $20.25 $19.35
1611000360 EA 1 $32.75 $31.25
1611000365 EA 1 $45.25 $43.25
1611000390 EA 1 $58.00 $55.00
1611000395 EA 1 $72.00 $69.00
1611000400 EA 1 $97.00 $93.00
1611000405 EA 1 $129.00 $123.00
1611000410 EA 1 $158.00 $151.00
1611000415 EA 1 $184.00 $176.00
1611000420 EA 1 $79.00 $76.00
1611000425 EA 1 $94.00 $90.00
1611000430 EA 1 $131.00 $125.00
1611000440 EA 1 $210.00 $200.00
1611000445 EA 1 $285.00 $270.00
1611000450 EA 1 $385.00 $365.00
1611000455 EA 1 $465.00 $445.00
1611000460 LF 1 $35.25 $3350
1611000465 LF 1 $38.00 $3625
1611000470 LF 1 $47.75 $45.75
1611000475 LF 1 $54.00 $52 00
1611000480 LF 1 $42.75 $40.75
1611000485 LF 1 $47.00 $45.00
1611000490 LF 1 $57.00 $55.00

Montreal Ottawa
$205.00 $210.00
$265.00 $275.00
$340.00 $350.00
$405.00 $415.00
$41.25 $42.50
$51.00 $53.00
$67.00 $69.00

$113.00 $116.00
$146.00 $149.00
$230.00 $235.00

$9.55 $9.80
$17.70 $18.15
$28.75 $29.50
$39.50 $40.50
$50.00 $52.00
$63.00 $65.00
$85.00 $87.00

$113.00 $116.00
$139.00 $142.00
$161.00 $165.00
$69.00 $71.00
$62.00 $84.00

$115.00 $118.00
$184.00 $189.00
$245.00 $255.00
$335.00 $345.00
$405 00 $415.00
$30.75 $31.50
$33.25 $34.00
$41.75 $43.00
$47.50 $48.75
$37.25 $38.25
$41.25 $42.25
$50.00 $51.00

Toronto Wlnnlpag
$205.00 $210.00
$275.00 $275.00
$350.00 $350.00
$415.00 $415.00
$42.25 $42.50
$53.00 $53.00
$69.00 $69.00

$115.00 $116.00
$148.00 $149.00
$230.00 $235.00

$9.75 $9.80
$18.10 $18.15
$29.25 $29.50
$40.50 $40.50
$52.00 $52.00
$65.00 $65.00
$87.00 $87.00

$115.00 $116.00
$141.00 $142.00
$165.00 $165.00
$71.00 $71.00
$84.00 $84.00

$117.00 $118.00
$188.00 $189.00
$255.00 $255.00
$345.00 $345.00
$415.00 $415.00
$31.50 $31.50
$33.75 $34.00
$42.75 $43.00
$48.50 $48.75
$38.00 $38.25
$42.00 $42.25
$51.00 $51.00

Calgary Vancouvar
$205.00 $230.00
$275.00 $300.00
$350.00 $385.00
$415.00 $455.00
$42.25 $46.50
$53.00 $58.00
$69.00 $76.00

$115.00 $127.00
$146.00 $163.00
$230.00 $255.00

$9.75 $10.70
$18.10 $19.90
$29.25 $32.25
$40.50 $44.50
$52.00 $57.00
$65.00 $71.00
$87.00 $96.00

$115.00 $127.00
$141.00 $156.00
$165.00 $181.00
$71.00 $78.00
$84.00 $92.00

$117.00 $129.00
$186.00 $205.00
$255.00 $280.00
$345.00 $380.00
$415.00 $455.00
$31.50 $34.50
$33.75 $37.25
$42.75 $47.00
$48.50 $53.00
$38.00 $42.00
$42.00 $46.25
$51.00 $56.00
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Nam 10 Unita Quantity StJohna Halifax
1611000495 LF 1 $67.00 $64.00
1611000500 LF $33.00 $31.75
1611000505 LF 1 $35.75 $34.25
1611000510 LF 1 $43.00 $41.00
1611000515 LF 1 $49.75 $47.50
1611000520 LF 1 $41.25 $39.50
1611000525 LF 1 $43.25 $41.50
1611000530 LF 1 $52.00 $50.00
1611000535 LF 1 $60.00 $57.00
1611000540 LF 1 $28.75 $27.50
1611000545 LF 1 $40.00 $38.25
1611000550 LF 1 $53 00 $51.00
1611000600 EA 1 $4,225.00 $4,050.00
1611000605
1611000610

EA 1 $7,800.00 $7,400.00

1611000615 LF 1 $41.50 $39.75
1611000620 LF 1 $56.00 $5300
1611000625 LF 1 $63.00 $60.00
1611000630 LF 1 $93.00 $89 00
1611000635 LF 1 $104.00 $99.00
1611000640 LF 1 $109.00 $104.00
1611000645 LF 1 $129.00 $123.00
1611000650 LF 1 $140.00 $134.00
1611000655 LF 1 $158.00 $151.00
1611000660 LF 1 $177.00 $170.00
1611000665 LF 1 $186.00 $178.00
1611000670 LF 1 $195.00 $187.00
1611000675 LF 1 $220.00 $21000
1611000680 LF 1 $230.00 $220.00
1611000685 LF 1 $245.00 $235.00
1611000690 LF 1 $55.00 $5200
1611000695 LF 1 $72.00 $68.00
1611000700 LF 1 $82.00 $79.00
1611000705 LF 1 $120.00 $115.00

Montraal Ottawa
$59.00 $60.00
$29.00 $29.75
$31.25 $32.25
$37 75 $38.50
$43.50 $44.75
$36.25 $37.00
$38.00 $39.00
$45.75 $46.75
$53.00 $54.00
$25.00 $25.75
$35.00 $35.75
$46.50 $47.75

$3,700.00 $3,800.00
$6,800.00 $7,000.00

$36.50 $37.25
$48.50 $49.75
$5500 $56.00
$82.00 $84.00
$91 00 $93.00
$96 00 $98.00

$113.00 $116.00
$122.00 $125.00
$138.00 $142.00
$155.00 $159.00
$163.00 $167.00
$171.00 $175.00
$193.00 $198.00
$200.00 $205.00
$215.00 $220.00
$4800 $49.25
$63.00 $64 00
$72.00 $74.00

$105.00 $10800

Toronto Wlnntpag
$60.00 $60.00
$29.50 $29.75
$32.00 $32.25
$38.50 $38.50
$44.50 $44.75
$37.00 $37.00
$38.75 $39.00
$46.75 $46.75
$54.00 $54.00
$25.50 $25.75
$35.75 $35.75
$47.50 $47.75

$3,775.00 $3,800.00
$6,900.00 $7,000.00

$37.00 $37.25
$49.50 $49.75
$56.00 $56.00
$83.00 $84.00
$93.00 $93.00
$98.00 $98.00

$115.00 $116.00
$125.00 $125.00
$141.00 $142.00
$158.00 $159.00
$166.00 $167.00
$174.00 $175.00
$197.00 $198.00
$205.00 $205.00
$220.00 $220.00
$49.00 $49.25
$64.00 $64.00
$74.00 $74.00

$107.00 $108.00

Caloary Vancouver
$60.00 $66.00
$29.50 $32.50
$32.00 $35.25
$38.50 $42.25
$44.50 $49.00
$37.00 $40.50
$38.75 $42.50
$46.75 $51.00
$54.00 $59.00
$25.50 $28.25
$35.75 $39.25
$47.50 $52.00

$3,775.00 $4,150.00
$6,900.00 $7,600.00

$37.00 $40.75
$49.50 $55.00
$56.00 $62.00
$83.00 $92.00
$93.00 $102.00
$98.00 $107.00

$115.00 $127.00
$125.00 $137.00
$141.00 $155.00
$158.00 $174.00
$166.00 $183.00
$174.00 $192.00
$197.00 $215.00
$205.00 $225.00
$220.00 $240.00
$49.00 $54.00
$64.00 $70.00
$74.00 $81.00

$107.00 $118.00
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Sample of the Mechanical Division query according to the city of Toronto, it shows the item ID, Description, Units, Unit 

Price, Quantity, and Total. It is to be noted that the Total is calculated by the query using the following expression:

(Quantity)*(Unit Price) and the prices are based on Yardsticks for costing. Same criteria are used to the other queries.

I Item ID I Item Description Unite Unit Price | Quantity | Total
1506000000
1506000005

PIPE and PIPE FITTINGS
Copper pressure piping, based on 10' of pipe, including one tee, one 90-degree elbow, one pipe support and solder

1506000010 Type m : 1/2" LF $7.10 1 $7.10
1506000015 Type m : 3/4" LF $8.30 1 $8.30
1506000020 Typem . 1" LF $10.10 1 $10.10
1506000025 Type m : 1 1/4" LF $13.20 1 $13.20
1506000030 Type m : 1 1/2” LF $15.30 1 $15.30
1506000035 Type m : 2" LF $20.50 1 $20.50
1506000040 Type m : 2 1/2" LF $27.25 1 $27.25
1506000045 Type m : 3" LF $33.00 1 $33.00
1506000050 Type 1: 1/2" LF $7.35 1 $7.35
1506000055 Type 1. 3/4" LF $8.65 1 $8.65
1506000060 Type 1: 1" LF $10.65 1 $10.65
1506000065 Type 1: 1 1/4" LF $13.50 1 $13.50
1506000070 Type 1. 1 1/2" LF $15.70 1 $15.70
1506000075 Type 1: 2” LF $21.75 1 $21.75
1506000080 Type 1; 2 1/2" LF $29.50 1 $29.50
1506000085 Type 1:3" LF $36.75 1 $36.75
1506000090 Type k : 1/2" LF $7.75 1 $7.75
1506000095 Type k : 3/4" LF $9.45 1 $9.45
1506000100 Type k . 1" LF $11.60 1 $11.60
1506000105 Type k : 1 1/4" LF $14.50 1 $14.50
1506000110 Type k . 1 1/2" LF $16.95 1 $16.95
1506000115 Type k : 2" LF $23.00 1 $23.00
1506000120 Type k : 2 1/2" LF $31.00 1 $31.00
1506000125
1506000130
1506000131

Type k : 3"
Galvanized steel pressure piping, based on 10' of pipe for screwed piping and 20' of pipe for flanged piping 
..... including tee, one 90-degree elbow, one pipe support, and jointing material

LF $39.25 1000 $39,250.00
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HMD ID Item Description Units Unit Price Quantity Total
1506000135 Schedule 40, screwed : 1/2" LF $16.40 1 $16.40
1506000140 Schedule 40, screwed . 0/4“ LF $18.00 1 $16.00
1506000145 Schedule 40, screwed : 1” LF $20.25 1 $20.25
1506000150 Schedule 40, screwed . 1 1/4" LF $24.25 1 $24.25
1506000155 Schedule 40, screwed : 1 1/2" LF $27.50 1 $27.50
1506000160 Schedule 40, screwed : 2" LF $33.00 1 $33.00
1506000165 Schedule 40, flanged: 21/2” LF $59.00 1 $59.00
1506000170 Schedule 40, flanged : 3" LF $69.00 1 $69.00
1506000175 Schedule 40, flanged: 31/2" LF $93.00 1 $93.00
1506000160 Schedule 40, flanged . 4" LF $103.00 1 $103.00
1506000185 Schedule 40, flanged : 6" LF $166.00 1 $166.00
1506000200 Galvanized steel pressure piping, based on 10' of pipe for screwed piping and 20' of pipe for welded piping
1506000201 ........including tee, one 90-degree elbow, one pipe support, and jointing material
1506000205 Schedule 40, screwed : 1/2” LF $14.80 1 $14.80
1506000210 Schedule 40, screwed : 3/4" LF $16.50 1 $16.50
1506000215 Schedule 40, screwed : 1" LF $17.75 1 $17.75
1506000220 Schedule 40, screwed: 1 1/4" LF $20.25 1 $20.25
1506000225 Schedule 40, screwed: 11/2” LF $22.50 1 $22.50
1506000230 Schedule 40, screwed : 2" LF $26.75 1 $26.75
1506000235 Schedule 40, welded : 2 1/2" LF $41.75 1 $41.75
1506000240 Schedule 40, welded: 3" LF $51.00 1 $51.00
1506000245 Schedule 40, welded. 3 1/2“ LF $63.00 1 $63.00
1506000250 Schedule 40, welded : 4" LF $70.00 1 $70.00
1506000255 Schedule 40, welded . 6“ LF $119.00 1 $119.00
1506000260 Schedule 40, welded : 8” LF $173.00 550 $95,150.00
1506000265 Copper drainage piping, based on 10' of pipe, including one tee, one 90-degree elbow, one support, and solder
1506000270 Drainage waste and vent. 1 1/4" LF $12.50 1 $12.50
1506000275 Drainage waste and vent: 1 1/2" LF $14.55 1 $14.55
1506000280 Drainage waste and vent: 2” LF $18.55 1 $18.55
1506000285 Drainage waste and vent: 3" LF $27.25 1 $27.25
1506000300 Cast iron drainage piping, based on 100' of pipe, including two y's, four 1/8 bends, and jointing material
1506000305 Hub and spigot. 3“ LF $15.20 1 $15.20
1506000310 Hub and spigot: 4" LF $19.95 1 $19.95
1506000315 Hub and spigot: 6" LF $32.50 1 $32.50
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ItWnID Itefn Description Units Unit Price Quantity
1506000320 Hub and spigot: 8" LF $48.25 1
1506000325 Hub and spigot: 10" LF $71.00 1
1506000330 Hub and spigot: 12" LF $96.00 1
1506000335 Hub and spigot: 15" LF $143.00 1
1506000340 Mechanical Joint: 3" LF $12.70 1
1506000345 Mechanical jo in t: 4” LF $16.40 1
1506000350 Mechanical Joint: 6“ LF $28.50 1
1506000355 Mechanical jo in t: 8" LF $46.25 1
1506000360 Mechanical jo in t: 10“ LF $68.00 1
1506000365 Plastic drainage piping, based on 10' of pipe, including one y, one 1/8 bends, two pipe supports, and jointing material
1506000370 ABS drainage waste and vent: 1 1/4" LF $8.15 1
1506000375 ABS drainage waste and vent: 1 1/2" LF $9.35 1
1506000380 ABS drainage waste and vent: 2" LF $10.90 1
1506000385 ABS drainage waste and vent: 3" LF $14.60 1
1506000400 Glass drainage piping, based on 10' of pipe, including one y. one 1/8 bends, two pipe supports, and jointing material
1506000405 Glass pipe: 1 1/2" LF $48.25 1
1506000410 Glass pipe: 2" LF $62.00 1
1506000415 Glass pipe: 3" LF $86.00 1
1506000420 Glass pipe: 4” LF $135.00 1
1506000425 Glass pipe: 6“ LF $275.00 1
1510000010 Valves and Cocks (manual), Gates valves Bronze 200 psi water or 125 psi steam pressure, screwed or soldered :
1510000015 1/2" EA $45.50 1
1510000020 3/4" EA $51.00 1
1510000025 1" EA $60.00 1
1510000030 1 1/4" EA $78.00 1
1510000035 1 1/2" EA $96.00 1
1510000040 2" EA $129.00 1
1510000045 Gate valves, I. b. b. m. Outside screw and yoke : 200 psi water or 125 psi steam pressure, flanged :
1510000050 21/2" EA $310.00 1
1510000055 3" EA $370.00 1
1510000060 4" EA $550.00 1
1510000065 6” EA $820.00 1
1510000070 8" EA $1,390.00 1
1510000075 Globe valves, Bronze 300 psi water or 150 psi steam pressure, screwed or soldered :

Total
$48.25
$71.00
$96.00

$143.00
$12.70
$16.40
$28.50
$46.25
$68.00

$8.15
$9.35

$10.90
$14.60

$48.25
$62.00
$86.00

$135.00
$275.00

$45.50
$51.00
$60.00
$78.00
$96.00

$129.00

$310.00
$370.00
$550.00
$820.00

$1,390.00
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Horn ID Item Description Unite Unit Pries
1510000080 1/2" EA $61.00
15100000B5 3/4" EA $79.00
1510000090 V EA $104.00
1510000095 1 1/4" EA $135.00
1510000100 1 1/2" EA $163.00
1510000105
1510000110

2"
Globe valves, 1. b. b. m. Outside screw and yoke 200 psi water or 125 psi steam pressure, flanged :

EA $255.00

1510000115 2 1/2" EA $505.00
1510000120 3" EA $585.00

Total
$61.00
$79.00

$104.00
$135.00
$163.00
$255.00

$505.00
$585.00

00o>
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Sample of the Equipment Division query in case the user chooses to enter own cost data. It shows the Item ID, 

Description, Units, (Installation Price)/Unit, (Material Price)/Unit, Quantity, and Total. The query calculates the Total 

using the expression: [(Installation Price/Unit)+(Material Price/Unit)] * (Quantity). The same criteria are used for the

other queries.

I R*m Description | Units Mat/Unit | Inst/Unlt | Quantity | Total |
11101000000 BUILT- IN MAINTENANCE EQUIPMENT 1
1101400010 Window Washing Equipment, Powered stage equipment 20' long, 2 point suspension, drop not exceeding 300' EA 1
1101400020 Window Washing Equipment, Powered stage equipment 20' long, 4 point suspension, drop not exceeding 300' EA 1
1101400030 Window Washing Equipment, Tracks, steel LF 1
1116000000 LOADING DOCK EQUIPMENT
1116100010 Dock Levellers, Platform levellers, Mechanical: Size 6' x 6' EA 1
1116100020 Dock Levellers, Platform levellers, Mechanical: Size 6' x 8' EA 1
1116100030 Dock Levellers, Platform levellers, Hydraulic: Size 6' x 6' EA 1
1116100040 Dock Levellers, Platform levellers, Hydraulic: Size 6' x 8' EA 1
1116300010 Truck Door Seals, Normal Duty, For docks 8' wide, With fixed head and double neoprene seal. 6' high EA 1
1116300020 Truck Door Seals, Normal Duty, For docks 8' wide, With fixed head and double neoprene seal: 10' high EA 1
1116300030 Truck Door Seals, Normal Duty, For docks 8' wide, Additional costs: Extra for heavy duty door seals EA 1
1116400010 Rail Dock Shelters, Normal Duty, Not exceeding 60" projection, 3 sides: Not exceeding 100 sf EA 1
1116400020 Rail Dock Shelters, Normal Duty, Not exceeding 60" projection, 3 sides: Over 100 sf not exceeding 150 sf EA 1
1116400030 Rail Dock Shelters, Normal Duty, Not exceeding 60" projection, 4 sides: Not exceeding 100 sf EA 1
1116400040 Rail Dock Shelters, Normal Duty, Not exceeding 60" projection, 4 sides : Over 100 sf not exceeding 150 sf EA 1
1116500010 Protective Bumpers, 4” projection, horizontal 10" high : 14" wide EA 1
1116500020 Protective Bumpers, 4" projection, horizontal 10" high : 20" wide EA 1
1116500030 Protective Bumpers, 4" projection, horizontal 10" high : 24" wide EA 1
1116500040 Protective Bumpers, 4" projection, vertical 20" high : 11" wide EA 1
1116500050 Protective Bumpers, 51/2" projection for use with door seals, vertical 20" high : 11" wide EA 1
1160000000 LABORATORY EQUIPMENT
1161000010 Laboratory Furniture, Tables or counters 24" wide, Plastic LF 1
1161000020 Laboratory Furniture, Tables or counters 24" wide, Resin impregnated limestone LF 1
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Item ID Item Description Unite
1161000030 Laboratory Furniture, Tables or counters 24" wide, Stainless steel LF
1161000040 Laboratory Furniture, Solid front storage units 7‘ high, Plastic or wood LF
1161000050 Laboratory Furniture, Solid front storage units 7' high, Stainless steel LF
1161000060 Laboratory Furniture, Solid front wall storage units, Plastic or wood LF
1161000070 Laboratory Furniture, Solid front wall storage units, Stainless steel LF
1161000080 Laboratory Furniture, Laboratory stools 30" high, Any type EA
1162000010 Laboratory Equipment, Fume hoods including 5' hood, base cabinet, counter top & basic fittings, Steel cabinet LF

Mat/Unit Inst/Unit Quantity

OO
OO

Total
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35 PREVIOUS PROJECTS BASED ON UNIFORMAT

M ulti-Level Parking G arage A bove-G round

Description:
700 cars capacity, reinforced  
concrete fram e, Excluding site

Total Construction cost $8,937,500.00
Building Size: 275,000.00
Cost per SF: $32.50
Element % S.F. Cost
A1 .Substructure 9.14 $2.97
A2.Structure: 58.37 $18.97
A3.Exterior Enclosure: 6.98 $2.27
B1 .Partitions and Doors: 0.71 $0.23
B2.Finishes: 3.97 $1.29
B3.Fittings and Equipment: 2.83 $0.92
C1 .Mechanical: 6.15 $2.00
C2.Electrical: 4.89 $1.59
Z1. General Requirements 
and Fee: 6.95 $2.26

Parking Garage BelowGround

Description:
300 cars capacity, reinforced  
concrete fram e, 3 levels, heated,

Total Construction cost $6,271,320.00
Building Size: 132,000.00

Cost per SF: $47.51
Element % S.F. Cost
A1 .Substructure 26.18 $12.44
A2.Structure: 30.88 $14.67
A3.Exterior Enclosure: 10.63 $5.05
B1 .Partitions and Doors: 3.49 $1.66
B2.Finishes: 7.20 $3.42
B3.Fittings and Equipment: 2.38 $1.13
C1 .Mechanical: 8.40 $3.99
C2.Electricai: 3.43 $1.63
2l. General Requirements 
and Fee: 7.41 $3.52
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Light In d u stria l

Description:
10 % adm instration/canteen etc., 
Excluding Site

to ta l Construction cost $2,151,500.00
Building Size: 50,000.00
Cost per SF: $43.03
Element % S.F. Cost
A1 .Substructure 8.74 $3.76
A2.Structure: 21.22 $9.13
A3.Exterior Enclosure: 19.24 $8.28
B1 .Partitions and Doors: 0.84 $0.36
B2.Finishes: 7.83 $3.37
B3.Fittings and Equipment: 5.65 $2.43
C1 .Mechanical: 17.66 $7.60
C2.Electrical: 12.29 $5.29
Zl. General Kequirements 
and Fee: 6.55 $2.82

Warehouse

Description:
Bare, lightly serviced, single storey 
18 ft eaves, Excluding Site

Total Construction cost $981 ,9o0.00
Building Size: 30,000.00

Cost per SF: $32.73
Element % S.F. Cost
A1 .Substructure 6.42 $2.10
AZStructure: 18.88 $6.18
AlExterior Enclosure: 36.39 $11.91
B1 .Partitions and Doors: 7.00 $2.29
B2.Finishes: 0.61 $0.20
B3.Fittings and Equipment 0.00 $0.00
C1 .Mechanical: 20.90 $6.84
C2.Electrical: 2.44 $0.80
n .  General Requirements 
and Fee: 7.42 $2.43
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Public Administration Building

Description:
Brick Veneer, includes fittings, 
Excluding Site

Total Construction cost $20,467,630.00
Building Size: 173,000.00
Cost per SF: $118.31
Element % S.F. Cost
A1 .Substructure 2.36 $2.79
A2.Structure: 15.89 $18.80
A3.Exterior Enclosure: 14.81 $17.52
B1 .Partitions and Doors: 5.86 $6.93
B2.Finishes: 15.42 $18.24
B3.Fittings and Equipment: 4.96 $5.87
C1 .Mechanical: 21.93 $25.94
C2.Electrical: 11.38 $13.46
Z1. General Kequirements 
and Fee: 7.40 $8.76

Commercial Office Building

Description:
3 storeys, finished open space w th  
access flooring, one level o f below

Total Construction cost $9,412,620.00
Building Size: 87,600.00
C ost per SF: $107.45
Element % S.F.Cost
A1 .Substructure 2.08 $2.23
AZStructure: 16.23 $17.44
A3.Exterior Enclosure: 14.23 $15.29

B1 .Partitions and Doors: 5.04 $5.42
B2.Finishes: 8.38 $9.00
B3.Fittings and Equipment 5.32 $5.72
C1 .Mechanical: 26.43 $28.40
C2.Electrical: 14.87 $15.98
a .  General Kequirements 
and Fee: 7.41 $7.96
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Theatre

Description:
3,000 seats, includes workshops and
stage equipment, Excluding Site

Total Construction cost $38,003,840.00
Building Size: 190,400.00
Cost per SF: $199.60
Element % SF.Cost
A1 .Substructure 238 $4.75
AZStructure: 16.40 $3274
A3.Exterior Enclosure: 14.64 $29.22
B1.Partitions and Doors: 9.29 $18.54
BZRnishes: 10.90 $21.75
B3.Fittings and Equipment 11.82 $23.59
CllVkchanical: 18.06 $36.04
C2 Electrical: 9.11 $18.18

Z1. General Requirements and Fee: 7.40 $14.78

A rt G allery

Description:
steel framed, metal clad, 3 storeys, 
Excluding Site

Total Construction cost $11,267,700.00
Building Size: 69,000.00

Cost per SF: $163.30
Element % SF.Cost
A1.SubstmctLie 224 $3.66
AZStructure: 17.22 $28.12
A3. Exterior Enclosure: 21.71 $35.46
B1 .Partitions and Doors: 6.00 $9.80
BZRnishes: 10.86 $17.73
B3.Rttings and Equipment 5.65 $9.23
Cl .Mechanical: 19.30 $31.51
CZBectrical: 8.76 $14.30
a .  ueneral Requirements and 
Fee: 8.25 $13.48
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Private Museum

Description: 3 storeys, excluding Site

Total Construction cost $6,982,000.00
Building Size: 4O.OO0.00
Cost per SF: $174.55
Element % S.F. Cost
A1 .Substructure 6.16 $10.75
AZStructure: 1232 $21.51
A3.Exterior Enclosure: 2242 $39.13
B1. Partitions and Doors: 5.36 $9.35
BZRnishes: 7.90 $13.79
B3.Rttings and Equipment: 10.39 $18.14
C1 .Mechanical: 17.11 $29.87
C2 Electrical: 10.63 $18.56
zi. ueneral Requirements ana 
Fee:

7.71 $13.45

Arena/Sports Center

Description:
1 rink, 1 basketball or tennis, 3 
squash or racquet, 1 pool, Excluding

Total Construction cost $6,775,800.00
Building Size: 72.000.00
Cost per SF: $94.15
Element % SF.Cost
A1.Substructire 4.27 $4.02
AZStmctue: 26.99 $25.41
AlExtehor Enclosure: 1281 $1206
B1 .Partitions and Doors: 6.89 $6.49
BZRnishes: 5.75 $5.41
B&Rttings and Eqiipment 5.36 $5.05
CUItecharacal: 20.36 $19.17
CZBectricai: 9.30 $8.76

21. General Requirements and Fee: 8.25 $7.77
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Civic Center

Description:
800 seats auditorium, concrete 
structure, stucco and concrete panel

Total Construction cost $11,571,906.00
Building Size: 67,400.00
Cost per SF: $171.69
Element % SF.Cost
A1 .Substructure 3.99 $6.85
AZStmcture: 15.02 $25.78
A3.Extericr Endosue: 17.87 $30.68
B1. Partitions and Doors: 7.33 $1259
BZRnishes: 6.65 $11.42
B3.Rttings and Equipment 8.21 $14.10
Cl .Mechanical: 21.68 $37.23
C2 Electrical: 11.67 $20.04

21. General Requirements and Fee: 7.57 $1299

Z x k x jc a l B ik in g

Description: To house animals, BtducfngSfte

Total Construction cost $1,097,900.80
B ik in g  Sze: 6,440.00

Cost per SF: $201.82
Element % SF.COst
AIStfBtmdue 15.10 $30.48
A2SbudLie 16.09 $3248
AlExfcricr Bxteue: 1627 $3284
BI.Fferiticnsand Doors: 7.96 $1610
BZRnishes; 1027 $20.72
B&RttingsandEqupmert: 7.69 $15.52
CIJVbcharical: 13.86 $27.98
CZBedrical: 5.33 $1Q75
ZI. Genera requrenerts ana 
Fee: 741 $14.95
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Supermarket
Description: Single Storey, Excluding Site

Total Construction cost $2,253,900.00
Building Size: 33,(moo
Cost per SF: $68.30
Element % S.F.Cost
A1 .Substructure 9.55 $6.52
AZStructure: 15.02 $10.26
A3.Exterior Enclosure: 11.04 $7.54
B1. Partitions and Doors: 4.92 $3.36
BZRnishes: 15.18 $10.37
B3.Fittings and Equipment 5.71 $3.90
C1 .Mechanical: 19.46 $13.29
C2 Electrical: 11.70 $7.99

Z1. General Reqiirements and Fee: 7.41 $5.06

Fine Station

Description:
1 storey, 6 appliances, Excluding 
Site

Total Construction cost $936,903.00
Building Size: 8,900.0O
Cost per SF: $105.27
Bement % SF.Cost
AlSitetnjcture 7.69 $8.10
AZStructue: 8.59 $9.04
A3.Exterior Enclosure: 23.70 $24.95
Bl.Partitionsand Doors: 7.18 $7.56
BZRnishes: 6.11 $6.43
BZFHtings and Eqiipment 265 $279
CIJVfechanical: 2221 $23.38
CZBectricai: 14.46 $1522

Z1. General Reqiirements and Fee: 7.41 $7.80
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Psychiatric Hospital

Description: 2 storeys, 325 bed, Excluding Site

Total Construction cost $88,085,000.00
Building Size: 500,000.00
Cost per SF: $176.17
Element % S.F.Cost
A1.Substructure 217 $3.82
AZStructure: 10.38 $18.28
A3.Exterior Enclosure: 14.48 $25.51
B1. Partitions and Doors: 7.24 $1276
BZRnishes: 8.45 $14.89
B3.Fitti'ngs and Equipment 11.92 $21.00
C1 .Mechanical: 27.65 $48.71
CZ Electrical: 10.55 $18.58

Z1. General Requirements and Fee: 7.17 $12.63

Hgh Rise Hospital

Description:
Concrete Frame, precast concrete 
cladding, 3 levels below grade, 21

Total Construction cost $159,779,620.00
Building Size: 885,500.00
Cost per SF: $180.44
Element % SF.Cost
A1.Substructure 216 $3.90
AZStructue: 9.91 $17.89
A3.Exterior Endosue: 8.01 $14.46
Bl.Partitions and Doors: 7.56 $13.64
BZRnishes: 4.79 $8.64
BIFttti'ngs and Equipment 11.90 $21.48
ClJVbcharacal: 33.67 $60.76
CZBectrical: 15.45 $27.87

Z1. General Reqiiremenls and Fee: 6.55 $11.81
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Health Center (Clinic)

Description: 2 storeys, urban, Excluding Site

Total Construction cost $3,022,000.00
Building Size: 25,000.00
Cost per SF: $120.88
Element % S.F.Cost
A1 .Substructure 1.43 $1.73
AZStructure: 11.90 $14.38
A3.Exterior Enclosure: 10.99 $13.28
B1.Partitions and Doors: 9.81 $11.86
BZRnishes: 8.90 $10.76
B3.Fittings and Equipment 10.03 $1213
C1 .Mechanical: 28.62 $34.59
CZEIectrical: 10.92 $13.20

21. General Requirements and Fee: 7.40 $8.95

Regional Hospital / Acute Care Facility

Description: 2 storey, Excluding Site

Total Construction cost $27,043,200.00
Building Size: 16O.OOO.00
Cost per SF: $169.02
Element % SiF.Cost
AlSiiastnxture 1.57 $266
AZStructure: 8.37 $14.15
A3.Extericr Enclosure: 1282 $21.66
B1.Partitions and Doors: 7.29 $1232
BZRnishes: 6.23 $10.53
B3.Rttingsand Equipment 15.55 $26.29
Cl .Mechanical: 27.73 $46.87
CZBectrical: 1291 $21.82

21. General Requirements and Fee: 7.53 $1272
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Senior C itizens Home

Description: 170 units, 5 storeys, Excluding Site

Total Construction cost $15,408,370.00
Building Size: 148,300.00
Cost per SF: $103.90
Element % S.F.Cost
A1 .Substructure 3.18 $3.30
AZStructure: 10.52 $10.93
A3.Exterior Enclosure: 14.85 $15.43
B1.Partitions and Doors: 10.13 $10.52
BZRnishes: 7.16 $7.44
B3.Fittings and Equipment 9.45 $9.82
Cl .Mechanical: 26.90 $27.95
CZEIectrical: 10.39 $10.80

21. General Requirements and Fee: 7.41 $7.70

International Airport Terminal Building

Description: 3 levels, Excluding Site

Total Construction cost $97,987,500.00
Building Size: 625.000.OO
Cost per SF: $156.78
Dement % SF.Ccst
A1 .Substructure 223 $3.50
AZStructue: 14.82 $23.23
A3. Exterior EncJosue: 1423 $2231
B1 .Partitions and Doors: 3.85 $6.04
BZRnishes: 8.46 $1327
B3.Rtb'ngs and Equpment 1234 $19.35
ClJVfecharical: 25.01 $39.21
CZBectrical: 11.65 $18.26

21. General Reqiirements and Fee: 7.41 $11.61
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Small Airport Terminal Building

Description:
Steel framed metal clad, single 
storey, Excluding Site

Total Construction cost $5,415,540.00
Building Size: 39,000.00
Cost per SF: $138.86
Element % SF.Cost
A1 .Substructure 5.04 $7.00
AZStructue: 13.86 $19.24
AZExterior Enclosure: 29.41 $40.84
B1 .Partitions and Doors: 6.37 $8.84
BZRnishes: 8.41 $11.68
B3.Fittings and Equipment 1265 $17.57
d.Mechanical: 11.97 $16.62
C2 Electrical: 4.89 $6.79

Zl. General Requirements and Fee: 7.41 $10.29

Shopping Center

Description: Excluding Site

Total Construction cost $32,725,000.00
Building Size: 5o0,00O.O0
Cost per SF: $65.45
Bement % SF.Cost
AlSitstiuctue 7.47 $4.89
AZStructue: 14.35 $9.39
AZExterior Enclosure: 13.95 $9.13
B1 .Partitions and Doors: 0.64 $0.42
BZRnishes: 1.83 $1.20
BZRttings and Equpment 255 $1.67
dJVbcharicai: 35.86 $23.47
CZBectrical: 15.94 $10.43

Zl. General RequiementsandFee: 7.41 $4.85
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Elem entary School

Description:
17 classrooms, single storey, 
Excluding Site

Total Construction cost $5,312,536.60
Building Size: 56,770.00
Cost per SF: $33.58
Bement % SF.Cost
AlSubstructue 1.84 $1.72
AZStructue: 11.48 $10.74
A3.E=xterior Enclosure: 16.44 $15.38
B1 .Partitions and Doors: 7.44 $6.96
BZRnishes: 10.32 $9.66
BZRttings and Equpment 8.79 $8.23
Cl .Mechanical: 25.56 $23.92
CZEIectrical: 10.72 $10.03

21. General Requirements and Fee: 7.41 $6.93

Secondary / Hgh School

Description: 2 storeys, Excluding Site

Total Construction cost $14,632,500.00
Building Size: 15O.0OO.OO
Cost per SF: $97.65
Bement % SF.Cost
Al.Sitetnjctue 201 $1.96
AZStructue: 13.40 $13.07
AZExterior Endosue: 13.65 $13.32
B1 .Partitions and Doors: 10.44 $10.18
BZRnishes: 9.37 $9.14
BZRttings and Equpment 8.13 $7.93
CUVfechanical: 26.01 $25.37
CZBedrical: 8.99 $8.77

21. General Requ'rements and Fee: 8.01 $7.81
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Lhiversity Lecture Hall Building

Description: 5 stories, Excluding Site

Total Construction cost $8,636,000.00
Building Size: 80,000.00
Cost per SF: $107.95
Element % S.F.Cost
A1 .Substructure 3.80 $4.10
AZStructure: 1728 $18.65
A3.Exterior Enclosure: 11.64 $12.57
B1 .Partitions and Doors: 7.74 $8.35
BZRnishes: 8.93 $9.64
B3.Rttings and Equipment 6.66 $7.19
C1 .Mechanical: 25.09 $27.09
CZEIectrical: 11.45 $1236

Zl. General Requirements and Fee: 7.41 $8.00

Laboratory

Description: 3 storeys, Exducfing SHe

Total constmction cost $16,002,249.00
Blilcfng Size: 67,700.00
Cost per SF: $236.37
Bement % SF.Cost
AlSubstructue 1.38 $3.26
AZStructue: 10.44 $24.68
AZExterior Enclosure: 9.32 $2204

B1 .Partitions and Doors: 5.61 $13.25
BZRnishes: 5.94 $14.03

BZRttings and Equipment: 15.89 $37.56

CllVbchancal: 3252 $76.86
CZBectrical: 11.46 $27.08

Zl. General Requirements and Fee:
7.45 $17.61
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College Library

Description:
3 storeys, includes loose shelving 
and carrels, Excluding Site

Total Construction cost $2,942,920.00
Building Size: 29,500.00
Cost per SF: $99.76
dement % SF.Cost
AlSiiJStnJCture 7.08 $7.06
AZStructure: 19.24 $19.19
A3.Exterior Enclosure: 21.93 $21.88
B1.Partitions and Doors: 3.77 $3.76
BZRnishes: 5.03 $5.02
BZFittings and Equpment 6.19 $6.18
Cl.lVfechanical: 13.88 $13.85
CZEIectrical: 13.74 $13.71

Zl. General Requnements and Fee: 9.11 $9.09

Provincial Courthouse

Description:
33 courtrooms, 7 storeys, concrete 
framed, limestone curtainwall

Total Construction cost $79,923,760.00
Building Size: 472,000.00
Cost per SF: $169.33
Bement % SF.Cost
Al.Substmcture 1.58 $267
AZStructure: 8.58 $14.53
AZdderior Enclosure: 1282 $21.70
B1.Partitions and Doors: 7.29 $1235
BZRnishes: 6.23 $10.55
B3.Rttings and Equipment 15.35 $25.99
Cl .Mechanical: 27.73 $46.95
CZBectrical: 1291 $21.86

21. General Requnements and Fee: 7.53 $1275
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Church

Description:
1 storey structure w th basement, 
Excluding Site

Total Construction cost $1,325,716.00
Building Size: 11,300.00
Cost per SF:

W732
Element % SF.Cost
Al.Substmcture 7.02 $8.23
AZStructure: 13.42 $15.74
A3.Exterior Enclosure: 19.66 $23.07
B1 .Partitions and Doors: 8.48 $9.95
BZRnishes: 8.56 $10.04
B3.Fittings and Equipment 8.80 $10.33
Cl.lVfechanical: 15.68 $18.39
CZEIectrical: 10.27 $1205

Zl. General Requirements and Fee: 8.10 $9.50

LowRse Apartment

Description: 3 storeys, 33 iriits, Exducfing Site

1II
$1,910,720.00

Bilking Stee: 32,000.00

Cost per SF: $59.71
Element % SF.Cost
A1.SiistiuctLie 3.08 $1.84
AZStructure: 19.68 $11.75
A3. Exterior Enclosure: 18.61 $11.11
B1 .Partitions and Doors: 10.58 $6.32
BZRnishes: 9.55 $5.70
B3iFittings and Equipment 4.67 $279
CtlVfechanical: 17.79 $10.62
CZBectrical: 9.48 $5.66

Zl. General Reqiirements and Fee: 6.55 $3.91
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H gh Rise Apartm ent

Description: 25 storeys, 300 units, Excluding Site

Total Construction cost $24,190,800.00
Building Size: 380,000.00
Cost per SF: $63.66
Bement % SF.Cost
A1.Substructure 1.71 $1.09
AZStructure: 20.31 $1293
A3.Exterior Enclosure: 19.68 $1253
Bl.Partitions and Doors: 9.93 $6.32
BZFinishes: 8.80 $5.60
B3.Fittings and Equipment 6.38 $4.06
Cl .Mechanical: 17.31 $11.02
CZEIectrical: 8.36 $5.32

Zl. General Requirements and Fee: 7.54 $4.80

Hgl>RfeeGxidomriiiTi

Description: 140 irits  on 15 floors with one floor 
penthouse, one floor rrechanical, 2

Total Construction cost $13,693,500.00
BuilcingSbe: 150,000.00
Cost per SF: $91.29
tJement % SF.Cost
AlSubstvuctiie 1226 $11.19
AZStructue: 1821 $16.62
AZExterior Enclosure: 14.32 $13.07
Bl.Partitions and Doors: 7.39 $6.75
BZRnishes: 7.60 $7.02
BZRttings and Equipment 9.52 $8.60
Cl.lVfecharncal: 16.67 $1522
CZBectrical: 6.46 $5.90

21. General Requirements and Fee: 7.48 $6.83
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Hotel

Description: 150 rooms, 3 floors, Excluding Site

Total Construction cost $21,075,782.00
Building Size: 163,100.00
Cost per SF: $129.22
Element % S.F.Cost
A1 .Substructure 2.70 $3.49
AZStructure: 16.24 $20.98
AZExterior Enclosure: 20.81 $26.89
B1 .Partitions and Doors: 6.48 $8.37
BZRnishes: 8.20 $10.59
B3.Rttings and Equipment 5.28 $6.82
Cl .Mechanical: 21.01 $27.15
CZEIectrical: 11.88 $15.35

21. General Requirements and Fee: 7.41 $9.57

H gh Rse Office Complex

Description:
30 office floors, 1 concourse level 
and 3 parking levels, Excluding Site

Total Construction cost $124*488,98400
Building Size: 1,403,800.00
Cost per SF: $88.68
Bement % SF.Cost
A1.Srtstructure 3.68 $3.26
AZStructue: 20.14 $17.86
AZExterior Endosue: 16.02 $14.21
Bl.Partitions and Doors: 4.72 $4.19
BZRnishes: 926 $8.21
BZRttings and Equipment 9.55 $8.47
Cl-Mecharacal: 19.88 $17.63
CZBectrical: 9.33 $8.27

21. General Reqiirements and Fee: 7.41 $6.57
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Corporate Office Complex

Description:
4  floors \Mth basement offices and 
mechanical penthouse

Total Construction cost $f5,233,505.00
Building Size: 123,900.00
Cost per SF: $122.95
Bement % SF.Cost
A1 .Substructure 1.97 $242
AZStructure: 14.88 $18.30
AZExterior Enclosure: 21.30 $26.19
Bl.Partitions and Doors: 5.06 $6.22
BZRnishes: 8.11 $9.97
B3.Rttings and Equipment 7.30 $8.98
C1. Mechanical: 21.45 $26.37
CZEIectrical: 1252 $15.39

Zl. General Requirements and Fee: 7.41 $9.11
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APPENDIX (E)
COPIES OF THE ACTUAL PROJECTS’ 

DOCUMENTS
&

REPORTS GENERATED BY THE 
COMPUTER SYSTEM
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Project; Trtboepec 
Project No.:
Project Duration: | Mth 1

AS PER SPECS
99 62 
7

Draft: FINAL l|JM . AG . CR 
.LB , ABDiet: MG . FQ . CR

Area: 68.688 sa lt

Printed: 2/8700 10:37 PM
1 Qtv Unit UnltS Total Sub-Total
1 General Condition* I

1.110 Project Manager 3 mth 8.500 00 25.500 00
1.125 Superintendent 7 mth 8,50000 59,500.00
1 135 Carpenter 10 wks 1,200 00 12.000.00 I
1.140 Labor 0 wks 1.100 00 0.00
1.145 Site Clerk 7 mth 000
1 150 Site Secretary 7 mth 000
1.155 Security Officer 7 wks 000 i
1.158 Site Employees 7 mth 000 J1 180 Site Watchman 7 mth
1.180 Surveyor 1 mth 2.000 00 2.000 00
1.205 Temporary Office 7 mth 600 00 4.200.00
1 220 Communication 0.00

Number of Phone/Fax Lines 1
Cost of Phone Lines 7 mth 100 00 700 00

Cellular Phones/Pagers 7 mth 100 00 700.00
1 222 Fax Machine ( rent or buy ) 7 mth 100 00 700 00
1 223 Copy Machine ( rent or buy ) 7 mth 100 00 700 00
1.224 Two-Way Radio 1 0.00
1 226 Courtier Service 4 mth 200 00 800 00
1.230 Office Supplies Expenses 4 mth 200 00 800 00
1.231 Office Equipment mth 000
1 240 Grid Lines & Levels ips 000
1.300 Security & Protection Ips 0 00
1.305 Guard Rails & Barricades 1 ips 1.000 00 1,000 00
1.310 Hand fools 5 Equipment 1 Ips 500 00 500.00
1.315 yyjntef/wneamet rtiW ilon 4 mth 18,000.00

jen tew  concrete «-deck 5886 W t
terpsftirbekinelabjoWs 2008 aq«
TknA A  «%'MH openings 3000 sqlt ;. '

1 320 Temporary Fence li-ft n/a use existing site fence I
1 325 Fire Protection 3 units 100 00 300 00
1 330 First Aid Equipment 1 Ips 200 00 200 00
1.405 Temporary Water I 0 00
1 410 Temporary Electricity 1 Ips 5,000 00 5,000.00 pole connection
1 411 Electricity Consumption 7 mth 500 00 3,500.00
1 420 Temporary Toilet 7 mth 500.00 3.500 00
1 425 tempore* Heel 4 ’ ’ mtti 50.000.00 50,000 00 I

ffVKOOnQTMiVQ OtC* 5888 eq» ■
ffwwBWBPnmppjopm-i 2008 ■dft
tMdwc'biodhpartitions - 13008'' 1.86
Heetonmell psrtWoris 1 Ins plug

1 430 Temporary Lighting 4 mth
_ _ _

plug
1 435 Temporary Sign 1 Ips 1.500 00 1.500 00
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1555 
1 560 
1 565
1.567
1.568 
1.603 
1 835 
1640 
1 641 
1.705 
1.710 
1725 
1.731 
1740

1.815

Photographer Fees 
Plans Copies 
Shop Drawing 
As Built Drawings 
Maintenance Manuals 
Equipment Rental 
Temporary Stairs 
Temporary Partitions 
Temporary Doors & Windows 
Current Cleanup 
Final Cleanup 
Rent Dumpster 
Floor Repairs 
Snow Removal & De-icing
MWn.ftoor'. * ‘ :

1

1

68688
8

WOP

Ips

Ips

sqft
unit

M *. ■■

2.000 00

1,000 00 

300 00

000
2,000.00

0.00
000
0.00
000
000
0.00

1,000.00
0.00

5.000.00 
2.400.00

000
0.00

6.000.00'j, .!» i ■ . « •
emnorwonw--■* ; 1. . .  .. . >' • ■ ' i1''-.' 2.000.00
Street Cut Permits 000

Sub-Total Division 1 207,500.00
Sltewoifc

2.101 Site Preparation 1 498,000 00 Vespo
2.228 Street Cut Water & Sewer 1
2232 Stonetlli/ Bldg Fndns i
2.233 Granular Base/Bldg SO G 1
2.234 Granular Base/Bldg Paving 1
2.513 Streetcut 2 2.500 00 5.000.00
2.515 Paving
2.528 Sidewalk & Curbs
2526 Precast Curbs
2580 Painting Lines
2.666 Water Line System
2.690 Oil Distribution System

Oii interceptor reservoir 1 Ips 20,000 00 20.000 00 estimate Ross Barber
2.700 Sewer
2710 Foundation Drainage 000
2.630 Fence ( Chainlink or Other) 000
2.935 Soddmo 1 Ids 5,000 00 5,000 00

Sub-Total Division 2 528,000.00
Cone rate

3.100 Formwork 62,22565 Lampron
Exterior foundation walls 16,867 sqft 2 35 39,637 45
Ext continuous footings 2214 sqft 235 5,202.90
interior foundation walls 2661 sqft 235 8,25335

Int. continuous ftgs 368 sqft 235 864 80
Int. spread footings 1582 sqft 2 35 3,71770

Column piers 674 sqft 235 1,583.90
Balance bassin walls 1841 sqft 235 4.326.35
Balance bassin piers 272 sqft 235 636 20

3150 Formwork ByG.C. 000
Install coping anchors 180 units 500 600 00
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Install ground rods 40 Ift 500 200.00
Install angle coping 103 m 500 915 00
Cone column protection-4H/ 24"dia 33 units 250 00 8,250 00
Concrete curbs 20 Ift 1000 200.00
Place concrete for bollards S units 100.00 900.00
Trench & pit formwork 50 sqft 2 00 112 00
S O.G stairs 25 sqft 3 00 75.00
Loading dck platforms 87 sqft 400 340 00
Slab depression bulkheads 177 sqft 10 00 1,770 00
Form pockets $  stl col bases 120 units 50 00 0,450.00

3200 Reinforcement Steel 1 Ips 00,250 00 Acier Pacifique
w/w/mesh 12x12w5 0x5 8 134382 sqft 020 included above
w/w/mesh OxOwO/O 11709 sqft 0 10 included above
w/w/mesh 8x8w4/4 3942 sqft 017 included above
w/w/mesh stair pans 1200 sqft 0.10 included above

3250 Concrete Accessories
Set & grout base plates 129 units 15.00 1.935.00
1/2" asphalt board 1050 Ift 2 00 3,700 00

3.300 Concrete Material Demlx $50 discount
Building structure 25 Mpa 502 cu-m 00 00 44,900.00

Slab on grades 25 Mpa 1220 cu-m 00 00 98,240 00
Stair pans & bollards 25 Mpa 3 cu-m 91 00 27300

Steel deck cone 30 Mpa 00 cu-m 91 00 0,000 00
Air-entrained 100 cu-m 1000 1,000.00

Pump-Mix cu-m 0.00
Winter Concrete 1427 cu-m 4 00 5,708 00

Summer Concrete cu-m 000
Sub-Total - Concrete Material 150,187.00

3.345 Concre'i Floor Finishes 09,850 00 Expo
Place & nnlsh building S O G 00714 sqft 045 included above pump included
Sawcuts filled 5133 Ift 200 included above
Place it finish balance bassin slab 1384 sqfl 1 00 Included above
Place S finish cone on deck 5880 sqft 0.00 Included above ]
Floor hardener 0.5 kg/sm 57000 sqft 042 included above l
Cure S seal 57000 sqft 012 included above
Place S finish concrete stair pans 304 sqft 2.00 included above

3.340 Joint Fill & Misc 000
3420 BETCON Slabs 2000 sqft 1000 20,880 00

Sub-Total Division 3 401,147 05
Maeonrv

14.050 Masonry - winter conditions 42542 sqft 1B9.700 00 189,700 00 jSavite
| exterior walls 14310 sqft 1 50 included above i by masonry subtrade! interior walls 13900 sqft 1 50 included above by general contractor

4" split block facade 7158 sqft 000 included above
' 8" concrete blocks -ext.wall 7158 sqft 5 00 included above
2” Rigid insulation cavity ext.wall 7159 sqft 2 00 included below
Vapour barrier ????? 7159 sqfl not specified

4220 Interior concrete blocks 13908 sqft 0 00 Included above I
Sub-Total Division 4 189,700 00
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Metals
5.120 Structural Steel 68888 sqft 488,100 00 BK
5.210 Steel Joists included above
5.311 Steel beck included above
5.500 Metal Fabrication 1 Ips 45.000.00 45.000 00 Estimate

Sub-Total Division 5 531,100.00
Wood ft Plastic

6.100 Rough Carpentry 1 Ips 000 0.00 estimate
6 200 Finish Carpentry 1 Ips 5.500 00 5,500 00 Samaco

Pine window sills w/moulding 204 in 1961 4,000.44 MDF alternative credit $2000
6.240 Laminated Plastic 1 included above

Sub-Total Division 6 9.500.44
Thermal MoistProtsctkm

7.190 She«rt Vapour Barrier {included see drywali; polyetheiene film
7212 Board Insulation 000

2" rigid insulation foundations 2305 sqn 060 1.383.00
2" rigid insulation <$ Hoi Box Rm 1060 sqft 1 20 1,272 00
1/2" cement board ($ Hot Box Rm 1060 sqn 1 50 1,560 00

7213 Batt ft Matt Insulation 488 included see rough carpentry
7216 2” Sprayed urethene insul 7158 sqn 18,626 00 Isolation L.M.

3/4" urethane behind Drywit 4007 sqn included above
Urethane <j} marquise Joists 1 Ips included above

7.468 Architecural Metal Siding 115,000 00 Nobel
Sandwich panel w/V.B. 20511 sqn 560
Single skin 2501 sqn 300

7.472 “Dryvif Product 4007 sqn 1000 40,07000 plug
7.510 Built-Up Bitum.Roofing 60714 sqn 175,950.00 Verdun
7620 Metal Flashing & Trim included above
7.724 Roof Hatches 1 unit 693 00 69300 Bolar
7.900 Sealants 1 ips 2.000.00 2.000.00

Sub-Total Division 7 356.584 00
Doom ft Windows

6.100 H Metal Doors ft Frames 0.00 15.533 00 Capsol
20 gauge metal doors 21 units 150 00 3,150 00
18 gauge metal Insulated doors 7 units 206 00 1,442 00
KALAMIEN- anit-explosive dr 8x10 1 unit 2,17500 2] 175.00 supply only incl hardware
16 gauge pressed stl frame/single 56 units 117 00 6.552 00
18 gauge pressed stl frame/double 2 units 282 00 584.00
16 gauge pressed stl frame/special 10 units 165 00 1,850.00 i

8.111 Installation Doors 62 units 75 00 4,650 00
Install KALAMIEN anti-explosive dr 1 unit 500.00 500 00

8112 Installation Frames 88 units included see divs 4 ft 9
8210 Solid masonite doors 33 units 115 15 3,80005 Capsol, qualify specs for solid oak

Bi-fold masonite door 1 unit included above
8.331 Rolling Doors: Metal Insulated 7 units 10,300 00 Multlporte
8.450 Impact Doors 1 unit 8,070 00 6,07000 Montauban,install MCCL ($$500
8710 Finish Hardware 62 unis 18,77500 Futura

Aluminium sills 9 units 300 00 2,700 00
8 120 Aluminium boors & Frames 000
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8800 

8.BOO

Aluminum entrance doors & frame 
Aluminum core

Glass & Glazing
Metal door Iites6"x2 

Wood door windows 2'x3'-6" 
Special frame windows

Curtain Wall 
Windows
Vestibule alum ceiling panel 1/8"
Marquise entrance 1/8’  aluminum 
Vestibule glass partitions

4
1

7
9
7

1328
389
70
75
242

units
unit

units
units
units
sqfl
sqft
sqft
sqfl
sqft

50 00 
100 00 
160 00

included below 
included below 
included below 
included below 
included below 
included below

70,000 00 
included above 
included above 
included above 
included above

0.00 70,000.00
Sub-Total Division 8 132,328.05

Flnlahee
Bioa □rywall & Ceilings 1 Ips 98,00000 98,000 00 ITR.
9.310 Ceramic 19.000 00 B T Ceramique

Ceramic floor tile 1389 sqft 600 included above
Ceramic wail tile 1338 sqfl 600 included above
Ceramic tile base 382 Ift 600 included above
Ceramic tile stairs 204 sqft 600 included above

9680 Resilient Sheet Flooring 30,500.00 IMartellino
Linoleum flooring 4406 sqft 200 included above
Vinyl base 2379 Ift 200 included above

9.680 Carpet installation 370 sqyd 18 00 included above
526/sgyd supply only allowance 370 sqyd 26 00 included above
Carpet base 95 Ift 500 included above

9900 Painting 1 Ips 16,71500 16,71500 Eric Painting
BBSS Vinvl Wall Coverino 798 sqft 200 included above

Sub-Total Division 9 165,115.00
SMClattlM

10.160 Toilet Partitions 4 units 1.845 00 Champlain
Umal screen 1 unit included above

10 800 Toilet 6 Bath Accesories 1 ips 1.882 00 1.882 00 Champlain
Sub-Total Division 10 3.727 00

Eauloement
11.160 Loading Dock Equipment 1 Ips 2,734 00 Serco
11.161 Dock Levellers 4 units 7,405 00 Serco

Sub-1 otal Division 11 10.139 00
Fumlshlnat

12.680 Foot Grills 24 sqft 1.076 00 iBolar
Sub-Total Division 12 1.076 00

Soeclal Construction
Sub-Total Division 13 0.00

Convevlna System
Sub-Total Division 14 000

Mechanical
15.250 Thermal Insulation 24.348.00 Isolation Bonaventure
15.300 Sprinkler System 128,840 00 Trepco
15400 Plumbing & Heating 115,25000 Gil-Mar
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Sub-Total Division 13 
Sub-Total Division 14 
Sub-Total Division 15 
Sub-Total Division 10 
Sub-Total Division 17 
Sub-Total Division 18 

Sub-Total 
TPS 
TVQ 

Total'

ro
u i

000 0.00% 0 00 /sq ft
000 0.00% 0 00 /sq ft

477,338.00 13.82% 6 95 /sq ft
334,500 00 9.68% 4 87 /sqfl

000 0.00% 0 00 /sq ft Communication
000 000% 0 00 /sq ft Allowance

TWVBTf T5BTM-------------- 5C56 M
241.855 88 TRUE 
27727050

3.5W.514.5J TRUE
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PROJECTS ESTIMATED COST SUMMARY
rrqfpct pMflre 

Pro|oct Address 

! 0 * m e r

Triboapec

LaSalle

Archttact Magil Construction Corp.

Estimator Magil Construction Corp.

Total Area 68688.00 Sq.ft

Tuesday, February 08, 2000

No. Of Stortea 1.00 T im a 7:40 PM

DIVISION NAME DIVISION * DIVISION TOTAL DIVISION %

Site Work Division 02 $528,000.00 16.43%

Concrete Division 03 $419,788.86 13.06%

Masonry Division 04 $235,301.40 7.32%

Metals Division OS $532,684.80 16.58%

Wood and Plastics Division 06 $9,500.44 0.30%

Thermal Moisture Protection Division 07 $364,054 00 11.33%

Doors and Windows Division 08 $135,096.95 4.20%

Finishes Division 09 $163,189.20 5.08%

Specialties Division 10 $3,722.00 0.12%

Equipment Division 11 $10,138 00 0.32%

Conveying Systems Division 14

Mechanical Division 15 $477,338.00 14.86%

Electrical Division 16 $334,500.00 10 41%

N >

Divisions Sub-Total M . . ' l  V H t  m

Page 1
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rn tfw d  W ffW

Prq)sct Address 

'Owner

Tribospec

LaSalla

Architect Magil Construction Corp.

Estimator Magil Construction Corp.

No. Of Stories 1.00

Total Aim  

Data

Tima

68008.00 Sqft

Tuasday, February 08,2000 

7:42 PM

Salas Tax Valua:
Profit Value:

Overhead value: 
Architecture Fee value:
Contingency Value:

$530,196.75

$96,399.41

$192,798.82

$0.00

$32,133.14

Cost per 8F j Total Project Costj

$51.46 $4,064,841.77

N >

■>1

Page 2
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PROJECT NAME: Tribospec PROJECT OWNER : DATE : Tuesday, February 08.2000
PROJECT ADDRESS: LaSalle PROJECT AREA : 68688 Sq.ft TIME: 8:23PM

3 SITE WORK
tom ID Item Description I Units Unit Price 1 Quantity Total

0210100000 Site Preparation Ips $498,000.00 1 $498,000.00
0251300000 Streetcut |lps $2,500.00 12 $5,000.00
0269000000 Oil Interceptor Reservoir lips $20,000 00 jl $20,000.00
0293500000 Sodding jlps $5,000.00 j1 $5,000.00

SLb-Total Division 02 : $528,000.00
OMSIOM 03 .CONCRETE

torn ID Ham Dsscrlption Units UnH Price Quantity total
0311000005 Formwork, Strip (Wall) Footings, Leveled Footings SF $4.60 2582 $11,877.20
0311000015 Formwork for Spread (Column) footings, Column Footings SF $4.60 1582 $7,277.20
0311000030 Formwork Foundation Walls and Grade Beams, Not exceeding 12' high, Concealed Finish SF $4.44 19528 $86,704.32
0311000050 Trench and Pit Formork SF $2.00 56 $112.00
0311000060 Formwork for Slab on Grade's Stairs SF $3.00 25 $75.00
0311000065 Formwork for Loading Deck Platforms SF $4.00 87 $348.00
0311000070 Slab depression Bulkheads SF $10.00 177 $1,770.00
0311000075 Form Pockets @ Steel Column Bases units $50.00 129 $6,450.00
0311000350 Formwork for Column Piers SF $2.35 674 $1,583.90
0311000355 Balance Bassin Walls SF $2.35 1841 $4,326.35
0311000360 Balance Bassin Piers SF $2.35 272 $639.20
0315000005 Formwoik, Coping Anchors (Installation) units $5.00 ieo $900.00
0315000010 Formwork, Ground Rods (Installation) LF $5.00 40 $200.00
0315000015 Formwork, Angle Coping (Installation) LF $5.00 183 $915.00
0315000100 Formwork, Concrete Column Protection-4'H/24" diameter units $250.00 33 $8,250.00
0315000105 Formwork, Conoerete Curbs LF $10.00 20 $200.00
0322000001 W/W/Mesh 12x12 w 56x5.8 SF $0.20 134392 $26,878.40
0322000003 W/W/Mesh 6x6w 4/4 SF $0.17 3942 $67014
0322000005 In slabs, 6” x 6" mesh, 6/6 gauge SF $0.25 11709 $2,927.25
0322000040 W/W/Mesh Stair Pans SF $0.16 1200 $192.00
0325000035 Asphalt and Fiber types to exterior, 1/2" thick control joint,(ie to facades), 6" wide LF $2.00 1850 $3,700.00
0325000060 Concrete Accessories, Set & Grout Base Plates units $15.00 129 $1,935.00
0331000080 Place Concrete for Bollards units $100.00 9 $900.00

Page 1 of 5



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

PROJECT NAME: Tribospec
PROJECT ADDRESS: LaSalle

PROJECT OWNER: 
PROJECT AREA: 68688 S q ft

DATE: Tuesday, February 08,2000
TIM E: 8:27PM

Nam ID Item Description Units Unit Pries Quantity Total
0331000100 Concrete Material, Building structure 25 Mpa CM $80.00 562 $44,960.00
D331000110 Concrete Material, Slab on Grades 25 Mpa CM $80.00 1228 $98,240.00
0331000120 Concrete Material, Stair pans & bollards 25 Mpa CM $91.00 3 $273.00
0331000130 Concrete Materials, Steel Deck Concrete 30 Mpa CM $91.00 66 $6,006.00
0331000140 Concrete Materials, Air-entrained CM $10.00 100 $1,000.00
0331000150 Winter Concrete CM $4.00 1427 $5,708.00
0334500100 Place and Finish Building Slab on Grade SF $0.45 60714 $27,321.30
0334500110 Sawcuts Filled LF $2.00 5133 $10,266.00
0334500120 Place and Finish Balanoe Bassin Slab SF $1.00 1384 $1,384.00
0334500130 Place and Finish Concrete on Deck SF $0.60 5886 $3,531.60
0334500140 Floor Hardener 6.5 kg/sm SF $0.42 57000 $23,940.00
0334500150 Cure and Seal SF $0.12 57000 $6,840.00
0334500160 Place and Finish Concrete Stair Pans SF $2.00 304 $608.00
0342000010 BETCON Slabs SF $10.00 2088 $20,880.00

Sub-Total Divjsion 03 : $419,718,86
DIVISION 04 : MASONRY

Ham ID Ham Description Units Unit Pries Quantity Total
0421000001 Winter Conditions, Exterior Walls SF $1.50 14316 $21,474.00
0421000002 Winter Conditions, Interior Walls SF $1.50 13908 $20,862.00
0422000005 Interior Concrete Blocks SF $6.00 13908 $83,448.00
0422000020 Plain (lightweight) concrete blocks, Backup, 8" (Exterior Walls) SF $6.80 7158 $48,674.40
0422000070 Rigid Insulation Cavity Extrior Walls, 2" SF $2.00 7158 $14,316.00
0422000105 Architectural split faced concrete blocks, Freestanding jointed and pointed, 4" Split Block Fagade SF $6.50 7158 $46,527.00

Sub-Total Division 04: $235,301.40
■DIVISION 05 : METALS

Mam lb ttam Description Units 1 Unit Pries 1 Quantity | Total
|0512000300 Structural Steel, including Steel Joists and Steel Deck SF $7.10 [68688 $487,684.80
(0550000000 METAL FABRICATIONS Ips ($45,000.00 jl ($45,000.00

Sub-Total Division OS : $532,684.80
DIVISION 09: WOOD AND PLASTICS J
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PROJECT NAME: Tribospec PROJECT OWNER: DATE: Tuesday. February 08.2000
PROJECT ADDRESS: LaSalle PROJECT AREA: 68688 Sq.ft TIME: 7:32PM

Nam ID Ram Dsaciiptkm Units UnR Price Quantity Total
0610000010 Finish Carpentry Ips $5,500.00 1 $5,500.00
0642000070 Pine Window Sills w/moulding LF $19.61 204 $4,000.44

DIVISION 07 :THERMAL AND MOISTURE PROTECTION
Sub-Total Djvision 06 : $9,500.44

Ram ID Ram Description Units UnR Price Quantity Total
0721200010 Board Insulation, 2” rigid insulation foundations SF $0.60 2305 $1,383.00
0721200015 Board Insulation, 2" rigid insulation @Hot Box Rm SF $1.20 1060 $1,272.00
0721200020 Board Insulation, 1/2" Cement board @Hot Box Rm SF $1.50 1060 $1,590.00
0721600010 2" Sprayed urethene insulation SF $2.60 7158 $18,610.80
0746600010 Architectural Metal Siding, Sandwich panel wA/.B. SF $5.60 20511 $114,861.60
0746600050 Aechitectural Metal Siding, Single skin SF $3.00 2501 $7,503.00
0747200010 "Dryvit" Product SF $10.00 4007 $40,070.00
0751000000 BUILT-UP BITUMINOUS ROOFING SF $2.90 60714 $176,070.60
0772400010 Roof Hatches unit $693.00 1 $693.00
0790000010 Sealants Ips $2,000.00 1 $2,000.00

DIVISION 08 :DOORS AND WINDOWS
Sub-Total Division 07: $364,054.00

Ram ID Hem Description Units Unit Price Quantity Total
0810000010 20 gauge metal doors units $150.00 21 $3,150.00
0810000015 18 gauge metal Insulated doors units $206.00 7 $1,442.00
0810000020 KALAMIEN-antFextosive door 8x10 unit $2,175.00 1 $2,175.00
0810000025 16 gauge pressed steel frame/single units $117.00 56 $6,552.00
0810000030 16 gauge pressed steel frame/double units $282.00 2 $564.00
0810000035 16 gauge pressed steel frame/special units $165.00 10 $1,650.00
0811100010 Installation Doors units $75.00 62 $4,650.00
0811100020 Install KALAMIEN anti-explosive door unit $500.00 1 $500.00
0821000002 Solid masonite doors units $115.15 33 $3,799.95
0833100005 Rolling Doors: Metal Insulated unit $1,472.00 7 $10,304.00
0845000010 Impact Doors unit $6,070.00 1 $6,070.00
0871000000 Finish Hardware unit $303.00 62 $18,786.00
0871000002 Aluminium Sills unit $300.00 9 $2,700.00
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PROJECT NAME: Tribospec
PROJECT ADDRESS: LaSalle

PROJECT OWNER: 
PROJECT AREA: 68688 Sq.ft

OATE : Tuesday, February 08.2000
TIM E: 7:35PM

Ham ID Ram Description Unite I Unit Price I Quantity Total
0880000010 Metal Door Lites6“x2 unit $50.00 7 $350.00
0880000020 Wood Door Windows 2*x3'-6“ unit $100.00 9 $900.00
0880000030 Special frame windows unit $160.00 7 $1,120.00
0890000005 Curtain Walls SF $53.00 1328 $70,384.00

Sub-Total Division 08 : $135,096.95
DIVISION 09 :FINI5HBS

NsmID Item Description Units Unit Pries Total
0910000005 Drywall and Ceilings Ips $98,000 00 1 $98,000.00
0931000025 CERAMIC TILE. Glazed wall tile 1/4" thick. Thinset: 6" x 6" SF $6.40 1389 $8,889.60
0931000050 Ceramic Wall Tile SF $6.00 1338 $8,028.00
0931000065 Ceramic Tile Base LF $6.00 382 $2,292.00
0931000070 Ceramic Tile Stairs SF $6.00 204 $1,224.00
0965000010 Vinyl Base flooring LF $2.00 2379 $4,758.00
0966500010 Resilient Flooring, Linoleum, 0.090" thick : Embossed patterns SF $2.62 4406 $11,543.72
0968000010 Carpet Installation S.Y $26.00 370 $9,620.00
0968000015 Carpet Base LF $5.00 95 $475.00
0990000010 Painting Ips $16,715.00 1 $16,715.00
0996000010 Vinyl wall Coverings, 54" wide, plain or decorated, To walls: 15 oz per linear yard SF $2.06 798 $1,643.88

Sub-Total Division 09: $163,189.20
DIVISION 10 SPECIALTIES

Mam ID NsmDsscriplion Units Unit Price Quantity Total
1016000010 Metal Toilet Partitions, Floor mounted, overhead braced. Standard cubicle EA $460.00 $1,840.00
1080000010 Toilet and Bath Accessories Ips $1,882.00 $1,882.00

Sub-Total Division 10: $3,722.00
DIVISION 11 :EQUIPMENT

NsmID Nam Description Units UnN Pries Quantity Total
1116000000 LOADING DOCK EQUIPMENT Ips $2,734.00 $2,734.00
1116100005 Dock Levellers unit $1,851.00 $7,404.00

Sub-Total Division 11
DIVISION 14 ‘.CONVEYING SYSTEMS

$10,138.00
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PROJECT NAME: Tribospec PROJECT OWNER: DATE : Tuesday. February 08. 2000
PROJECT ADDRESS: LaSalle    PROJECT AREA : 66688 Sq.ft TIME: 7:37_PM_______________

Sub-Total Diviaion 14:
DIVISION 15 MECHANICAL

Mam ID item Description Unite Unit Price Quantity Total
1525000010 Thermal Insulation Ips $24,348.00 1 $24,348.00
1533000005 Sprinkler System Ips $128,840.00 1 $126,840.00
1540000010 Plumbing and Heating Ips $115,250.00 1 $115,250.00
1550000010 Ventilation ips $164,600.00 1 $164,600.00
1590000010 Controls Ips $44,300.00 1 $44,300.00

Sub-Total Diviaion 15: $47'r.338.00
DIVISION I t : ELECTRICAL

Mem ID Item Description Units Unit Price Quantity Total
1610000010 Electrical subcontract Ips $334,500.00 1 $334,500.00

to Sub-Total Diviaion 16: $334,500.00

SUB-TOTAL: $3,213,313.65
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PROJECT'S CHART DISTRIBUTION BY DIVISION TOTAL
ProjectName Tribospec Magil Construction Corporati

Project Address LaSalle No. Of Stories 1.00

Owner Total Ares 68688.00 Sq.ft

Architect Magil Construction Corporati Tuesday, February 08,2000

Total By Division

CO

$600,000.00

8900,000.00

$400,000.00

$300,000.00

$200,000.00

$100,000.00
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CM CO
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Project Name Tribospec Estimator Magil Construction Corporation

Project Address LaSalle No. Of Stories 1

O w n e r Total Are* 68688.00 Sq.ft

Architect Magil Construction Corporation Tuesday, February 08,2000

Total By Division

ED 2
■  3
□  4

□  5

■ 6
□ 7 
■ 8
□  9 
■ 10 
■ 11
□  1 5

□  1 6
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I PROJECTS ESTIMATED COST SUMMARY \
Project Nam* University Marketplace Architect Trilogy Development Corp. Total Area 160000.00 Sq.ft
Project Addreaa Vancouver, B.C. Eatimator Cressey Development Corp. Date Tuesday, February 08, 2000
Owner University of British Columbia No. Of Stories 6.00 Time 7:17 PM

DIVISION NAME DIVISION H DIVISION TOTAL DIVISION %

Site Work Division 02 $1,307,662.66 7.74%

Concrete Division 03 $6,032,911.20 35.70%

Masonry Division 04 $1,652,923.56 9.78%

Metals Division 05 $284,840.00 1.69%

Wood and Plastics Division 06 $113,756.23 0.67%

Thermal Moisture Protection Division 07 $921,554.64 5.45%

Doors and Windows Division 08 $1,168,031.99 6.91%

Finishes Division 09 $1,591,650.14 9.42%

Specialties Division 10 $68,723.94 0.41%

Equipment Division 11 $309,968.30 1.83%

Conveying Systems Division 14 $288,900.00 1.71%

Mechanical Division 15 $1,909,000.00 11.30%

Electrical Division 16 $1,250,000.00 7.40%

Divisions Sub-Total > l n  S‘ )'i iO J  i>ti
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Project Name ; University Marketplace
Project Address Vancouver, B.C.
iOwner i University of British Columbia

Architect Trilogy Development Corp. Total Area
Estimator Creaaey Development Corp. Date
No. Of Stories 6.00 Tims

160000.00 Sq.ft

Tuesday, February 08, 2000 

7:20 PM

Sales Tax Value: $0.00

Profit Value: $506,997.68 Cost per SF Total Project Cost |

Overhead value: $1,013,995.36

Architecture Fee value: $168,999.23
$1 16.19 SI 8,589,91-1.93

Contingency Value: $0.00

M
N >
00
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PROJECT NAME: University Marketplace PROJECT OWNER : University of British Columbia DATE : Tuesday. February 08. 2000
PROJECT ADDRESS: Vancouver. B.C.__________________ PROJECT AREA: 160000_________ Sqft___________TIME: 7:03 PM______________

1 8 SITE WORK
Nm iiID Hem Description Units Unit Pries Quantity Total

0206000000 Building Demolition SF $0.65 124840 $81,146.00
0215100010 Shoring and Underpinning SF $2.22 124840 $277,144.80
0220000000 Earthwork SF $5.60 124840 $699,104.00
0250000010 Paying and Curbs SF $0.42 208643 $87,630.06
0260000010 Site Services SF $0.11 124840 $13,732.40
027000010 Foundation Drains SF $0.19 124840 $23,719.60
0280000010 Site Improvements SF $0.10 208643 $20,864.30
0290000010 Landscaping and Irrigation SF $0.50 208643 $104,321.50

Sub-Total 3ivisjon 02: 11, ?o;r .662.66
DIVISION OS: CONCRETE

Mam ID I ttetn Description1 Units Untt Pries Quantity Total
0320000010 Concrete Reinforcement 
0330000010 jCast-in-Place Concrete

SF
SF

$5.10
$16.08

284840
284840

$1,452,684.00
$4,580,227.20

Sub-Total Division 03: $6,032.911.20
DIVISION 04 ; MASONRY

..

Mam ID Mam Dascription Units Untt Pries Quantity Total
D421000075 Face brick wall, 4" Giant clay brick 15-5/8" x 3-5/8" x 7-5/8”, Veneer SF $5.65 284840 $1,609,346.00
|0440000010 Exterior Stones SF $0.52 83803 $43,577.56

Sub-Total Division 04: $1,652,923.66
DIVISION 05 : METALS ■ .' ■ :■  ■

Mam ID Item Description c i i Quantity I 7  Totm
055000010 Metals Fabrications SF $1.00 284840 $284,840.00

Sub-Total Division 05: $284,840.00
divisio n  oe; WOOD AND PLASTICS

Mam ID Item Description Units Unit Pries Quantity total
0610000005 Rough Carpentry SF $0.43 160000 $68,800.00
0620000010 Finish Carpentery SF $0.59 76197 $44,956.23

Sub-Total Division 06 : $113,756.23
DIVISION 07 :THERMALAND MOISTURE PROTECTION

Page 1 of 3
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PROJECT NAME: University Marketplace
PROJECT ADDRESS: Vancouver. B.C.

PROJECT OWNER: University of British Columbia 
PROJECT AREA: 160000 Sqft

DATE: Tuesday, February 08.2000
TIM E: 7:06PM

Sub-Total I
DMSION 07 -.THERMAL AND MOISTURE PROTECTION

Nam ID Item Description Units Unit Price Quantity Total
0710000005 Waterproofing SF $0.39 124840 $48,687.60
0716000015 Dampproofing SF $0.06 124840 $7,490.40
0725000010 Sprayed fireproofing 2 hour fire rating, Structural steel members: Columns, large (measure girth) SF $0.84 208643 $175,260.12
0727000005 Firestopping !sf $0.10 284840 $28,484.00
0740000010 Performed Roofing and Siding SF $0.36 76197 $27,430.92
0750000010 Membrane Roofing and Flashing SF $2.90 160000 $464,000.00
0757000010 Traffic Coatings SF $1.15 124840 $143,566.00
0770000010 Roof Specialties and Accessories Ips $1,000.00 1 $1,000.00
0790000010 Sealants SF $0.09 284840 $25,635.60

Sub-Total Division 07: $921 .554.64
DMSION 09 :DOORS AND WINDOWS

Item ID Item Description Units Unit Price Quantity Total
0810000005 Metals Doors and Frames SF $0.10 284840 $28,484.00
0820000005 Wood Doors and Frames SF $2.60 76197 $198,112.20
0830000005 Special Doors SF $0.07 208643 $14,605.01
0850000005 Metal Windows SF $5.04 76197 $384,032.88
0870000010 Hardware SF $0.29 284840 $82,033.92
0880000005 Glazing SF $0.05 284840 $14,242.00
0880000007 Glazed Aluminium Railing SF $0.35 76197 $26,668.95
0890000005 Curtain Walls iSF $5.01 83803 $419,853.03

Sub-Total Division 08: $1,168,031.99
DIVISION 09 :FINISHES

Item ID Item Description Units Unit Price Quantity Total
0925000005 Steel Stud and Drywall SF $4.15 284840 $1,182,086.00
0930000010 Tile SF $1.42 76197 $108,199.74
0968000005 Carpet SF $1.60 76197 $121,915.20
0990000010 Painting SF $0.63 284840 $179,449.20

IM
C O
O
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PROJECT NAME: University Marketplace
PROJECT ADDRESS: Vancouver. B.C.

PROJECT OWNER 
PROJECT AREA:

University of British Columbia DATE
160000 Sq.fl _____ TIM E:

Tuesday, February 08,2000
7:08 PM

Sub-Total Division 09
DMSION 10 SPECIALTIES

Mem ID Item Description Units Unit Price Quantity Total
1040000010 Identifying Devices SF $0.13 76197 $9,905.61
1053000010 Awning and Canopies SF $0.42 83803 $35,197.26
1055000010 Postal Specialties SF $0.05 76197 $3,809.85
1080000010 Toilet and Bath Accessories SF $0.17 76197 $12,953.49
1080000015 Closet specialties SF $0.09 76197 $8,857.73

Sub-Total Diviaion 10 : $611.723.94
DMSION 11MOWPKENT

Sam ID item Description Units Unit Price Quantity Total
1101400005 Window Washing Equipment SF $0.10 76197 $7,619.70
1116000000 LOADING DOCK EQUIPMENT SF $0.08 83803 $6,704.24
1145000010 Residential Appliances SF $3.88 76197 $295,644.36N >

C O

Sub-Total Diviaion 11
DMSION 14 :CONVEYINQ SYSTEMS

Nsm ID I Nam Description I Units I Unit Pries I Quantity I Total
1421000030 Geared Passenger Elevator, Centre biparting, 8 floors jPR [$288,900.00 |1 $288,900.00

Sub-Total Division 14:
DMSION18 MECHANICAL

S288.900.00

Unite I Unit Price i QuantityHem ID I
1500000000 Mechanical

Item Description
Ips $1,909,000.00

Sub-Total Division 15:
DMSION I t : ELECTRICAL

------- -----—. . T .......

NsmID 1 Item Description 1 Units | Unit Price j Quantity 1 Total
1600000000 [Electrical [ips [$1,250,000.00 [l $1,250,000.00

Sub-Total Division 16 : $1,250,000.00

SUB - TOTAL: $16,899,922.66

Page 3 of 3



Project Name University Marketplace

Project Address Vancouver, B.C.

Owner University of British Coiumbi

Architect Trilogy Development Corp.

Estimator Cressey Development Corp.

No. Of Stories 6.00

Total Area 160000.00 S **1

Date Tuesday, February 08,2000

$7,000,000.00 

$6,000,000.00 

$5,000,000.00 

3 $4,000,000.00

= $3,000,000.00
J )

$2,000,000.00

y

y
y
. /

. /

Totai By Division

: ■

£3
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1 of 1
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PROJECTS PIE DISTRIBUTION BY DIVISION TOTAL
Project Nam* University Marketplace Estimator Crassey Development Corp.

Project Addrses Vancouver, B.C. No. Of Stories 6

Owner University of British Columbia Total Aim  160000.00

Architect Trilogy Development Corp. Date Tuesday, February 08,2000

Total By Division

@2

■  3
□  4
□  5

■ 6
□  7 
■ 8
□  9 
■ 10 
■ 11
□  1 4

□  1 5  

■  1 6
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