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How is Project Control Knowledge
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Project Information Flow

Weekly I
Actual Manhours & Cost Actual Manhours & Cost I

Weekly - Bi-Monthly Weekly |

Monthly

Continuous

Work Breakdown Structure (WBS)
Definitions
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Construction Specification Institute (CSI)

Facility ‘
Management Project
Concepti

’ The Building m' CSl is used throughout the Design and

Life Cycle Construction Industry. It is a specification
CSlI produces the formats

Construction and standards that Project Format which identifies Division of work
professionals use to guide ~ Delivery

' projects through the lfe cyce. during design and construction phase.

PPy IO s Currently there are over 50 division of

and certfication programs work elements that have been revised by

support 1als
Bidding  8levery stage of the life

Negotiation - ' | Design
CorBlmctnM

Documents

CSl.

CSI — Division of Work
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Project Control Components
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Cost Estimating




Definition of Cost Estimate

Types of Cost Estimates
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Types of Estimates — Cont'd

& %7

7 & %

Cost Estimate Categories




Estimate Classifications

Generic Estimating Classification Matrix

Primary
Characteristics

Secondary Characteristics

Level of Project
Definition
ESTIMATE

Expressed as % of
CLASS | inti

END USAGE

Typical purpose of

METHODOLOGY

Typical Estimating
method

EXPECTED ACCURACY
RANGE

Typical +/- range relative

best range index of 1 (a)

PREPARATION EFFORT

Typical degree of effort

to . .
relative to least costindex

Concept Screening

of 1 (b)

1%to 15%

Study or Feasabilty

Primary Stohastic

10%to 40%

Budget, Authorization
or Control

Mixed, but Primarily
Deterministic

Control of Bid/Tender

Primary Deterministic

Check Estimate or
Bid/Tender

Deterministic

10 to 100

a). If the range index value of "1" represents +10 / - 5% then an index value of 10 represents +100 / - 50%
b). If the range index value of "1" represents .005%, then an index value of 100 represents 0.5%







Risk Managemernit
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Risk Managerment
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Morn

te Carlo Sirnulation
(Scientific Calcl

alculation of Propability)
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Cost Engineering Definitior)
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Sarnple Cost Report

Civil, Structural, Architectural Labor Hours 2000.0 0.0 2000.0 0.0 2000.0 1480.0 16444 3556 90% 1,800 0.82|
Labor $ 83,460 o 83,460 o 83,460 61,760 4173 68,623 14,837
Material $ 27,820 o 27,820 o 27,820 25,002 27,280 540
Total $ 111,280 o 111,280 o 111,280 86,762 95,903 -15,377
Mechanical Labor Hours 5500.0 0.0 5500.0 0.0 5500.0 3436.0 52862 2138 65% 3,575 0.96|
Labor $ 240,130 o 240,130 o 240,130 150,016  43.66 230,793 9,337
Material $ 360,200 o 360,200 [} 360,200 279,500 350,900  -9,300
Total $ 600,330 o 600,330 o 600,330 429,516 581,603  -18,637
Process Labor Hours 3500.0 0.0 3500.0 0.0 3500.0 1686.0 28100  -690.0 60% 2,100 0.80|
Labor $ 154,280 [} 154,280 [} 154,280 74,319 44.08 123,865  -30,415
Material $ 66,100 [} 66,100 [} 66,100 60,000 66,100 o
Total $ 220,380 o 220,380 o 220,380 134,319 180,965  -30,415
Electrical Labor Hours 6000.0 0.0 6000.0 00 6000.0 3765.0 50200  -980.0 75% 4,500 0.84]
Labor $ 273,960 [} 273,960 o 273,960 171,90  45.66 229213 -44,747
Material $ 410,900 o 410,900 o 410,900 i 405100  -5.800
o i o 684,860 567,410 634,313 50,547
1eC Labor Hours 2500.0 0.0 2500.0 0.0 2500.0 1221.0 2442.0 -58.0 50% 1,250 0.98]
Labor $ 108,175 [} 108,175 o 108,175 52,833 43.27 105,665  -2,510
Material $ 46,325 o 46,325 o 46,325 35,000 44,650 1,675
Total $ 154,500 o 154,500 o 154,500 87,833 150,315  -4,185
Material $
Total $

NOTE: Total Projected Labor cost is calculated using P! (Performance Indicator). Performance Indicator is calculated form Eam Value Calculation using Physical percent complete times the budgeted man-hours.
The Performance Indicator is calculated by dividing the acutal man-hours by the Eamed Man-Hours. (PR= Acutal mhrs / Earned Man-Hours ) PI: <1.0 is favorable; >1.0 is unfavorable.

PROGRESS (MHR BASE)

Plan Incr MHRS 2535 9945 15015 22425 30030 3,256.5 2,7495 2,008.5 1,482.0 10140 487.5 390.0 117.0
Actual Incr MHRS 3200 6400 12000 17600  2560.0 2,600.0 2,508.0
Fest Incr MHRS 2,184.0 1,755.0 1,365.0 487.5 390.0 117.0
Plan Cummulative MHRS 2535 12480 27495 49920 79950 11,2515 14,0010 16,0095 17,4915 185055  18,993.0 19,3830  19,500.0
Actual Cummulative MHRS 3200 960.0 21600 39200  6480.0 9,080.0 115880
Fest Cummulative MHRS 13,7720  15527.0 168920 17,3795 17,7695 17,8865
67.8%
Plan Incremental % 13% 51% 71% 115% 15.4% 16.7% 141% 10.3% 7.6% 5.2% 2.5% 2.0% 0.6%
Actual Incremental % 13% 4.1% 8.4% 10.0% 15.0% 15.0% 14.0%
Forecast Incremental % 11.2% 9.0% 7.0% 2.5% 2.0% 0.5%
Cumulative %
Planned 13% 6.4% 14.1% 25.6% 41.0% 57.7% 718% 82.1% 89.7% 94.9% 97.4% 99.4% 100.0%
Actual 13% 54%  138%  238%  388% 83.8% 67.8%
Forecast 67.8% 79.0% 88.0% 95.0% 97.5% 99.5% 100.0%
Period (Duration) 1 2 Bl 4 5 6 7 8 £ 10 1 12 13
Cuml PI 1.6 091 081 0.84 0.86 0.87 0.88 1.00 1.00 100 1.00 1.00 1.00
Weekly Incr PI 1.6 0.80 0.74 0.89 0.88 0.89 0.92
Cum. Manhours Earned 2535 10530 268L0 46600 75750 104950 132250
Manhours Earned (Incr) 2535 7995 16280 19790 29150 2,920.0 2,730.0
Manhours Spent 3200 6400 12000 17600  2560.0 2,600.0 2,508.0

Resources (Manloader)

(manhours available/mo) 160 160 200 160 160 200 152 160 192 160 144 192 152

1 2 3 4 5 6 7 8 9 10 1 12 13
Plan 16 6.2 7.5 14.0 17.0 19.0 170 126 7.7 63 3.4 20 0.8
Actual 20 40 6.0 1.0 16.0 13.0 165

Forecast 137 2l 85 34 20 08




Project Progress Curve
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1 2 3 4 5 6 7 8 9 10 11 12 13
C—3 Plan Incremental % 1.3% 5.1% 7.7% 11.5% | 15.4% | 16.7% | 14.1% | 10.3% 7.6% 5.2% 2.7% 1.8% 0.6%
[ Eamed Incremental % 1.3% 4.2% 7.0% 10.5% | 15.2% | 16.5% | 14.0%
3 Actual Incremental % 1.3% 4.1% 7.0% 10.5% | 15.0% | 16.2% | 13.9%
C— Forecast Incremental % 11.2% 9.0% 7.0% 2.5% 2.0% 0.5%
—a— Planned Cumulative % 1.3% 6.4% | 14.1% | 25.6% | 41.0% | 57.7% | 71.8% | 82.1% | 89.7% | 94.9% | 97.6% | 99.4% | 100.0%
—+— Eamed Cumulative % 1.3% 5.5% | 12.5% | 23.0% | 38.2% | 54.7% | 68.7%
—e— Actual Cumulative % 1.3% 5.4% | 12.4% | 22.9% | 37.9% | 54.1% | 68.0%
—e— Forecast Cumulative % 56.2% | 70.0% | 80.0% | 89.0% | 96.4% | 99.0% | 100.0%
C—Plan Incremental % [ Earned Incremental % 1 Actual Incremental % [ Forecast Incremental %
—s=— Planned Cumulative % —+—Earned Cumulative % —e— Actual Cumulative % —+— Forecast Cumulative %
Cost Performance Indicator (CP]
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Overall Cost Performance Indicator
Project Duration
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1 2 3 4 5 6 7 8 9 10 11 12 13
—¢— CPI ( To-Date) 0.79 0.84 0.88 0.89 0.96 0.94 0.96 1.00 1.00 1.00 1.00 1.00 1.00
—a— CPI| (Weekly) 0.99 0.85 0.91 0.91 1.09 0.89 1.06

NOTE:

Cost performance is measured by comparing what was done to the cost incurred. Earned hours are compared to actual workhours. If the cost
incurred were greater that what was done, the project has overrun its budget. The above relationships are expressed by the formula listed below:

Formula: Cost Performance Indicator (CPI)

= (earned workhours or $ to-date) / (actual workhours or $ to-date)

=BCWP / ACWP

TERMS:
BCWP = Budgeted Cost Work Performed
ACWP = Actual Cost Work Performed




Scnedule Performeance

Curve

—

Overall Schedule Performance Indicator

(SPI)
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1 2 3 ) 5 B 7 B B 10 11 12 13
——SPI (To-Date)|  1.00 0.86 0.89 0.90 0.93 0.95 0.96 1.00 1.00 1.00 1.00 1.00 100
—a—SPI (Weekly) | 1.00 0.82 0.01 0.01 0.99 0.99 0.99

Project Duration

NOTE:

Schedule performance is a comparison of what was planned to what was done. Workhours were budgeted and earned. If the budgeted workhours
are less than the earned hours, it means more was done than planned and the project is ahead of schedule. The reverse would place the project

behind schedule.

Formula: Schedule Performance Indicator (SPI)

TERMS:

BCwP
BCws

= (earned workhours or $ to-date) / (budgeted workhours or $ to-date)
=BCWP /BCWS

= Budgeted Cost Work Performed
= Budgeted Cost Work Scheduled

Hesource Curve

NUMBER OF RESOURCES

PROJECT RESOURCE CURVE
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Exarmnple of a Project Casn Flow
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ConstructyV@re
(Autodesk)
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Forecast Inforrmeation
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Level 1 - Project Milestone Schedule
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Jnit of Veasure
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Project Control Tools & Resources
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