










PROJECT IDENTIFICATION PHASE



Order of magnitude estimating

End-Product Units

Scale of Operations

Ratio or Factor Methods
- Multiple of Equipment Cost

- Hand Factors

Physical Dimensions Method

Parametric Estimates

Cost Indices



Order of magnitude estimating

End-Product Units Project A $100mm for 100 widgets

Project B 50 widgets => $50mm

Scale of Operations

Ratio or Factor Methods
- Multiple of Equipment Cost

- Hand Factors

Physical Dimensions Method

Parametric Estimates

Cost Indices



Order of magnitude estimating

End-Product Units

Scale of Operations $100mm * (50/100).6 = $66mm

Ratio or Factor Methods
- Multiple of Equipment Cost

- Hand Factors

Physical Dimensions Method

Parametric Estimates

Cost Indices



Order of magnitude estimating

End-Product Units

Scale of Operations

Ratio or Factor Methods
- Multiple of Equipment Cost 1.5 * EQ$ self-contained

6.0 * EQ$ small parts
- Hand Factors

Physical Dimensions Method

Parametric Estimates

Cost Indices



Order of magnitude estimating

End-Product Units

Scale of Operations

Ratio or Factor Methods
- Multiple of Equipment Cost

- Hand Factors

Physical Dimensions Method Historical costs per
area, volume, length, etc.

Parametric Estimates

Cost Indices



Order of magnitude estimating

End-Product Units

Scale of Operations

Ratio or Factor Methods
- Multiple of Equipment Cost

- Hand Factors

Physical Dimensions Method

Parametric Estimates "End-product" parameters
Key Physical Quantities

Unit hours & costs
Cost Indices Total



Order of magnitude estimating

End-Product Units

Scale of Operations

Ratio or Factor Methods
- Multiple of Equipment Cost

- Hand Factors

Physical Dimensions Method

Parametric Estimates

Cost Indices Cost @ one time & place
"Watchouts": technology, cycles, location, lag, averages
Document how to use



Order of magnitude estimating
Good results if: Defined process

Skilled user
End-Product Units

Scale of Operations

Ratio or Factor Methods
- Multiple of Equipment Cost

- Hand Factors

Physical Dimensions Method

Parametric Estimates

Cost Indices









PROJECT PLANNING PHASE



PARAMETER ESTIMATE

"END-PRODUCT" PARAMETERS

KEY QUANTITIES

APPROPRIATE UNIT RATES

TOTAL COST





PROJECT DEFINITION/ENGINEERING





INTEGRATED  PROJECT  CONTROL  SYSTEMS

WBS CBS
SCHEDULE ACTIVITIES COST ACCOUNTS
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Constructability is … …

"the optimum use of construction knowledge and experience in planning, 
design, procurement, and field operations to achieve overall project
objectives"

maximize concurrent construction

minimize rework

increase productivity

decrease construction equipment costs

design for less costly materials & less waste

startup & construction drive engineering & procurement

emphasize standardization & repetition

use off-the-shelf materials & equipment

simplify

promote accessibility

realistic specifications

minimize unscheduled activities

incorporate flexibility for field managers

work when & where it is most efficient

proactive attention, NOT just "review"

team effort by owner, engineer, constructor & operator
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Definitive Estimate

Review the documents

Prepare the summary

Prepare bid file

Prepare for takeoffs (forms, wage rates,,,)

Site visit

Quantity takeoff of work items "in sequence"

Costing - hours, $

Sources

Construction equipment

Subcontracts

Indirects - General Conditions, Overhead

Alternates

Allowances

Markups - Contingency, Profit

Tabulate

Check & Review

Cuts/Adds
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Forecasting during Design

Purchases

"Best guess" quantities





CONSTRUCTION PHASE



Work Measurement

Based on WBS

Methods:
Units completed

Milestones
Start / finish

Opinion
Cost ratio

Weighted value equivalent units







Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000
0812 Resteel CWT 10 9 1000
0813 Place & finish CM 1000 750 10000
0810 SLABS @ GRADE xxx xxx xxx
0821 Forms SM 550 55 6000
0822 Resteel CWT 10 2 1000
0823 Place & finish CM 2500 0 15000
0820 ELEVATED SLABS xxx xxx xxx
0800 CONCRETE xxx xxx xxx
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Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000
0813 Place & finish CM 1000 750 10000
0810 SLABS @ GRADE xxx xxx xxx
0821 Forms SM 550 55 6000
0822 Resteel CWT 10 2 1000
0823 Place & finish CM 2500 0 15000
0820 ELEVATED SLABS xxx xxx xxx
0800 CONCRETE xxx xxx xxx



Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000 900
0813 Place & finish CM 1000 750 10000
0810 SLABS @ GRADE xxx xxx xxx
0821 Forms SM 550 55 6000
0822 Resteel CWT 10 2 1000
0823 Place & finish CM 2500 0 15000
0820 ELEVATED SLABS xxx xxx xxx
0800 CONCRETE xxx xxx xxx



Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000 900
0813 Place & finish CM 1000 750 10000 7500
0810 SLABS @ GRADE xxx xxx xxx
0821 Forms SM 550 55 6000
0822 Resteel CWT 10 2 1000
0823 Place & finish CM 2500 0 15000
0820 ELEVATED SLABS xxx xxx xxx
0800 CONCRETE xxx xxx xxx



Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000 900
0813 Place & finish CM 1000 750 10000 7500
0810 SLABS @ GRADE xxx xxx xxx 13400
0821 Forms SM 550 55 6000
0822 Resteel CWT 10 2 1000
0823 Place & finish CM 2500 0 15000
0820 ELEVATED SLABS xxx xxx xxx
0800 CONCRETE xxx xxx xxx



Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000 900
0813 Place & finish CM 1000 750 10000 7500
0810 SLABS @ GRADE xxx xxx xxx 13400
0821 Forms SM 550 55 6000 600
0822 Resteel CWT 10 2 1000
0823 Place & finish CM 2500 0 15000
0820 ELEVATED SLABS xxx xxx xxx
0800 CONCRETE xxx xxx xxx



Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000 900
0813 Place & finish CM 1000 750 10000 7500
0810 SLABS @ GRADE xxx xxx xxx 13400
0821 Forms SM 550 55 6000 600
0822 Resteel CWT 10 2 1000 200
0823 Place & finish CM 2500 0 15000
0820 ELEVATED SLABS xxx xxx xxx
0800 CONCRETE xxx xxx xxx



Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000 900
0813 Place & finish CM 1000 750 10000 7500
0810 SLABS @ GRADE xxx xxx xxx 13400
0821 Forms SM 550 55 6000 600
0822 Resteel CWT 10 2 1000 200
0823 Place & finish CM 2500 0 15000 0
0820 ELEVATED SLABS xxx xxx xxx
0800 CONCRETE xxx xxx xxx



Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000 900
0813 Place & finish CM 1000 750 10000 7500
0810 SLABS @ GRADE xxx xxx xxx 13400
0821 Forms SM 550 55 6000 600
0822 Resteel CWT 10 2 1000 200
0823 Place & finish CM 2500 0 15000 0
0820 ELEVATED SLABS xxx xxx xxx 800
0800 CONCRETE xxx xxx xxx



Earned Value

Code Accounts U/M
Total 
quantity

Quantity   
To-Date

Budget 
W-H

Earned 
W-H

0811 Forms SM 500 500 5000 5000
0812 Resteel CWT 10 9 1000 900
0813 Place & finish CM 1000 750 10000 7500
0810 SLABS @ GRADE xxx xxx xxx 13400
0821 Forms SM 550 55 6000 600
0822 Resteel CWT 10 2 1000 200
0823 Place & finish CM 2500 0 15000 0
0820 ELEVATED SLABS xxx xxx xxx 800
0800 CONCRETE xxx xxx xxx 14200



Cost & Schedule Performance

You have summarized all control accounts in area A of a project 
to the end of the reporting period.  You note that you had
scheduled 28,000 work hours, had earned 26,000 work hours
 and actually paid for 25,000 work hours.
Analyze the cost and schedule status in area A
 at the end of the reporting period.
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You have summarized all control accounts in area A of a project 
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Cost & Schedule Performance

You have summarized all control accounts in area A of a project 
to the end of the reporting period.  You note that you had
scheduled 28,000 work hours, had earned 26,000 work hours
 and actually paid for 25,000 work hours.
Analyze the cost and schedule status in area A
 at the end of the reporting period.

BCWS 28000 SV = BCWP-BCWS -2000
BCWP 26000 SPI = BCWP/BCWS 0.93
ACWP 25000 CV = BCWP-ACWP 1000

CPI = BCWP/ACWP 1.04



Productivity

In planning and budgeting a fixed price project, a given work package
was estimated to include 200 units of work.  Estimators further utilized
a unit rate of 4 work hours per unit of work so budgeted for 800 work
hours in this account.  In the field, it was subsequently determined that 
there were really 240 units of work to be performed.  This was strictly
an estimating error and, with no contingency fund available, the budget
remained at 800 work hours.  At the end of the latest reporting period,
work was 50% complete (120 units) and 432 work hours had been
paid for.  Is this package overrunning or underrunning cost?
Is productivity better or worse than planned?
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was estimated to include 200 units of work.  Estimators further utilized
a unit rate of 4 work hours per unit of work so budgeted for 800 work
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an estimating error and, with no contingency fund available, the budget
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work was 50% complete (120 units) and 432 work hours had been
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Is productivity better or worse than planned?

Budget To-date To-go Total
Units
W-H
W-H/unit
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was estimated to include 200 units of work.  Estimators further utilized
a unit rate of 4 work hours per unit of work so budgeted for 800 work
hours in this account.  In the field, it was subsequently determined that 
there were really 240 units of work to be performed.  This was strictly
an estimating error and, with no contingency fund available, the budget
remained at 800 work hours.  At the end of the latest reporting period,
work was 50% complete (120 units) and 432 work hours had been
paid for.  Is this package overrunning or underrunning cost?
Is productivity better or worse than planned?

Budget To-date To-go Total
Units 200 120 120 240
W-H 800 432
W-H/unit 4 3.6 0 0



Productivity

In planning and budgeting a fixed price project, a given work package
was estimated to include 200 units of work.  Estimators further utilized
a unit rate of 4 work hours per unit of work so budgeted for 800 work
hours in this account.  In the field, it was subsequently determined that 
there were really 240 units of work to be performed.  This was strictly
an estimating error and, with no contingency fund available, the budget
remained at 800 work hours.  At the end of the latest reporting period,
work was 50% complete (120 units) and 432 work hours had been
paid for.  Is this package overrunning or underrunning cost?
Is productivity better or worse than planned?

Option #1 - remainder at budget
Budget To-date To-go Total

Units 200 120 120 240
W-H 800 432 480 912
W-H/unit 4 3.6 4 3.8



Productivity

In planning and budgeting a fixed price project, a given work package
was estimated to include 200 units of work.  Estimators further utilized
a unit rate of 4 work hours per unit of work so budgeted for 800 work
hours in this account.  In the field, it was subsequently determined that 
there were really 240 units of work to be performed.  This was strictly
an estimating error and, with no contingency fund available, the budget
remained at 800 work hours.  At the end of the latest reporting period,
work was 50% complete (120 units) and 432 work hours had been
paid for.  Is this package overrunning or underrunning cost?
Is productivity better or worse than planned?

Option #2 - remainder at to-date
Budget To-date To-go Total

Units 200 120 120 240
W-H 800 432 432 864
W-H/unit 4 3.6 3.6 3.6



Productivity

In planning and budgeting a fixed price project, a given work package
was estimated to include 200 units of work.  Estimators further utilized
a unit rate of 4 work hours per unit of work so budgeted for 800 work
hours in this account.  In the field, it was subsequently determined that 
there were really 240 units of work to be performed.  This was strictly
an estimating error and, with no contingency fund available, the budget
remained at 800 work hours.  At the end of the latest reporting period,
work was 50% complete (120 units) and 432 work hours had been
paid for.  Is this package overrunning or underrunning cost?
Is productivity better or worse than planned?

Option #3 - curve fit
Budget To-date To-go Total

Units 200 120 120 240
W-H 800 432 368 800
W-H/unit 4 3.6 3.067 3.33



Productivity

In planning and budgeting a fixed price project, a given work package
was estimated to include 200 units of work.  Estimators further utilized
a unit rate of 4 work hours per unit of work so budgeted for 800 work
hours in this account.  In the field, it was subsequently determined that 
there were really 240 units of work to be performed.  This was strictly
an estimating error and, with no contingency fund available, the budget
remained at 800 work hours.  At the end of the latest reporting period,
work was 50% complete (120 units) and 432 work hours had been
paid for.  Is this package overrunning or underrunning cost?
Is productivity better or worse than planned?

CWH (credit work hours) = budget rate * units completed

PI (Performance Index) = CWH / AWH



Productivity

In planning and budgeting a fixed price project, a given work package
was estimated to include 200 units of work.  Estimators further utilized
a unit rate of 4 work hours per unit of work so budgeted for 800 work
hours in this account.  In the field, it was subsequently determined that 
there were really 240 units of work to be performed.  This was strictly
an estimating error and, with no contingency fund available, the budget
remained at 800 work hours.  At the end of the latest reporting period,
work was 50% complete (120 units) and 432 work hours had been
paid for.  Is this package overrunning or underrunning cost?
Is productivity better or worse than planned?

CWH (credit work hours) = budget rate * units completed
= 4 * 120 = 480

PI (Performance Index) = CWH / AWH
= 480 / 432 = 1.11



FIXED versus VARIABLE BUDGETING

VARIABLE FIXED

Directly evaluate productivity Directly evaluate cost performance
More database management Simplified bookkeeping
Varies directly with quantities Constant target
Real budgets are unit rates Performance data may be distorted
No budget constraint incentive Incentives to work smarter
Earned value changes with budget Earned value cumulative
Rework hours shown separately
Budget must be kept current

HYBRID SYSTEM
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budget

Approved 
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Approved 
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