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Monitoring and Control:
Two Parts of a Feedback System

* Goal is to detect and correct deviation from
desired
— Budget
— Schedule
— Quality
* Detection: Monitoring

« Correction: Control
— Much harder than monitoring!!
— Bring project performance back in line with plans
— Typical: Bring plans in line with performance
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Growing Expenditures, Declining
Control
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Definitions

* Project Monitoring is the set of
procedures and management practices
used to collect information about the
performance achieved or forecasted in a
project, based on a set of performance
metrics.

« Performance Analysis: The process of
determining performance variances based
on monitored or forecasted performance.
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Definitions

Project Control: is the establishment of a system to measure
report, and forecast deviations in the project scope, budget, and
schedule.

The purpose of project control is to adjust the project to meet its
goals by assessing the performance of the project, analyzing
the causes of performance problems, designing changes to
address problems that are determined to need attentions and
implementing those changes through control actions.

Project control is distinguished from project planning in two
Important ways: 1) project control yields a set of designs,
decisions, and actions, whereas project planning yields a
design and 2) project control is a real time process during the
implementation Not before the implementation begins.
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Schedule Updates from

Monitoring
* New estimates for activity
— Costs
— Durations

— Resource availability
* New critical path
— May lead to changed monitoring priorities
* NB: A schedule that does not get updated to
reflect in--field conditions is
— Unlikely to be used
— Dangerous if used
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Components of Effective
Monitoring

* Representative Performance Metrics
(established at planning phase)

» Cost & Schedule Milestones should be well--
defined and defined and clearly
approved/rejected.

» Reporting Schedule (perhaps of variable
At’s)

— Financial importance of activity

— Activity criticality Rate of work

— Rate of work

— DifﬁCUIty of work Dr. Mahmoud Abdel Salam Taha-Spring 2009




Components of Effective
Monitoring (Cont’d)

Management Scheme organized for honestly
and accurately identifying and reporting
performance

Involvement of responsible and
knowledgeable people in the reporting
scheme

Project Reviews (walkthrough’s &
inspections)
Project Audits
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COST CONTROL AS A
MANAGEMENT TOOL

* The early detection of actual or potential
cost overruns in field construction activities
is vital to management.

* |t provides the opportunity to initiate
remedial action and increases the chance
of eliminating such overruns or minimizing
their impact.

» Cost overruns increase project costs and
diminish profits
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COST ACCOUNTS

» The first step in establishing, a cost control
system for a construction job is the definition of
project-level cost centers.

» Their primary function is to divide the total
project into significant control units, each
consisting of a given type of work that can be

measured in the field.

» See Fig 15.2 Textbook page 254.
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Cost Coding Systems

A variety of cost coding systems exist in
practice, and standard charts of accounts
are published by organizations such as the
American Road Builders Association,
Associated General Contractors, and the
Construction Specifications Institute.

 Table 15.1 Textbook page 255 (UCI)
* Fig 15.3 Textbook page 256.
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PROJECT COST CODE
STRUCTURE

031 | Concrete Formwork

DAILY |LABOR-| | 1996 BARE COSTS T TotaL
}031 | Struct C.1.P. Formwork |cnzw|ourpur HOURSlUNIT' AT | LABOR | EQuIP | TOTAL |INCL 08P

158 I FORMS IN PLACE, FOOTINGS Continuous wall, 1 use C-ll

|5000]  Spread footings, 1 use | 305 |.105|sFcal 151 250 09|  a10]| 575

MasterFormat Mediumscope
MasterFormat Division

031 100
. 031,,158, 5000,
I
Means Subdivision

Means Major Classification
Means Individual Line Number

Example from R.S. Means
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Large & Complex Projects
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Project classification

Project initiation year

Project number

Project type 5 = power

1. Labor

2. Permanent materials
3. Temporary materials
4. Installed equipment
5. Expendables

16 Boiler house
2 Foundation area

6 Specific
Lclassification
6 Construction
equipment

General work classification
0210 - Site clearing

L— Functional division within project

6. Construction equipment

7. Supply
8. Subcontract
9. Indirect
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Integrated Construction Management
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eneral expense resource

&~ Construction equipment e
) Construction materials /

- QJ@
FI g u re 15 . 7 /Q‘ Permanent materials /
(p . 259) T Craft labor /
Three- z
dimensional g d j/
visualization of ST Work packages 4 AV
work-package- g3 1 //
oriented cost 8 L/
accounts. ¥

|=— Project breakdown —=]|
oJ—— (None this work package)
6000 Smalls tools
5104 Vibrators
(None this work package)
(Mone this work package
2121 Concrete
1110 Laborers
1190 Cement workers

DF441 Place & vibrate
concrete in foundations
direct chute

121002 Boiler building foundation
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EARNED VALUE METHOD

» One widely accepted way of calculating progress on
complex projects using a work or account based
breakdown system.

» This system of determining project progress addresses
both schedule status (e.g., on schedule, behind
schedule, etc.) and cost status (e.g., over budget. etc.).

» This method of tracking cost and schedule was originally
implemented by the Department of Defense in the late
1970s to help better control complex projects. The
system was called the Cost and Schedule Control
Systems Criteria or C/SCSC.
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Earned Value method

parameters

1.BCWS: Budgeted Cost of Work Scheduled = Value of the
baseline at a given time

2.ACWRP: Actual Cost of Work Performed - Measured in
the field

3.BCWP: Budgeted Cost of Work Performed = [%
Complete] x BCAC

4.BCAC: Budgeted Cost At Completion = Contracted Total
Cost for the Work Package

5.AQWP: Actual Quantity of Work Performed - Measured
in the field

6.BQAC: Budgeted Quantity at Completion - Value of the
Quantity Baseline as Projected at a given Point.

See Fig 15-10 textbook page 261
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Earned Value method (Cont’d)

« Example: See textbook page 262-264
« See Figure 15.13 textbook page 265
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PROJECT

Figure 15.11-A Simple Project Hierarchy.
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Table 15.2  Study Date Data for Simple Project

BCAC ACWP BQAC AQWP PC (%) BCWP ECAC

A
Al 100 40 105 35 333 333 120
A2 50 35 77 60 78.0 39.0 45
B 635 50 125 100 80.0 52.0 62.5
TOTAL 215 125 — — 57.8 124.3 227.5

Project PC (PPC) = Total BCWP = Total BCAC = 124.3 + 215 = 57.8%
ECAC; = Estimated Cost at Completion for Work Package i = ACWP,; + PC;
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WH/Cost

100 WH CV = BCWP-ACWP =-6.7
BCWP 333
CPl = =——x<1.0
ACWP 40
Over Budget

50 = BCWS

|
& 40 = ACWP
® 333 - BCWP

SV = BCWP-BCWS = -16.7
BCWP 333
B e—
BCWS 50
Behind Schedule

SPI = 1.0

L

Study Date Time

(a) Baseline for A.1

Figure 15.12a (p. 264)

State of Control Account for Single Project (continued on next two slides).
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WH/Cost

CV = BCWP-ACWP = +4.0

CPI = L = ﬂﬂ .0
ACWP 35
Within Budget

50 WH

SV = BCWP-BCWS = +7.0

Pl B @D aus
BCWS 32

Ahead of Schedule
Study Date Time

(b) Baseline for A.2

Figure 15.12b (cont.)
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WH/Cost

CV = BCWP-ACWP = +2.0
BB e S i
ACWP 50
65 WH Within Budget
BCWP = 52 I
ACWP = 50 !
| 45=BCWS SV = BCWP-BCWS = +7.0
I I
| | Pt R L
1 | BCWS 45
I I
1 | Ahead of Schedule
1 1 P
Study Date Time

(c) Baseline for B

Figure 15.12c (cont.)
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Figure 15.13 (p. 265)
Scenarios for Permutations
Between ACWP, BCWP, and
BCWS (Singh, 1991).
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Table 15.3 (p. 266)

Table 15.3

Values of CPL CV, and SPI, SV for the Six Scenarios (Singh, 1991)

CPl<1 CPl > 1 ] .
—» Overrunning —a  Within
Cv<0 cost Cv=0 budget
SPr<1 ] behind Sh<1 ] .. behind
SV=<0 schedule SV<o0 schedule
CASE | CASE Il
CPI =1 ] — o Within CPl <1 ] —s Overrunning
Cv=0 budget CV<o cost
SPI>1 :| . ahead of SPl<1 j . behind
SV=0 schedule SV<0 schedule
CASE Il CASE IV
CPI<1 ] — Overrunning CPI>1 :I = within
CV<o0 cost Cv=0 budget
Skt ] —. aheadof SPI=1 :l ahead of
SV=0 schedule SV=>0 schedule
CASEV CASE VI

Values of CPL, CV, and SPI, SV for the Six Scenarios (Singh, 1991).
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Questions!
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1. Chart of Cost Accounts

« What will be the basis adopted for
developing estimated project
expenditures, and how will this basis be
related to the firm's general accounts and
accounting functions?

« What will be the level of detail adopted in
defining the project cost accounts and how
will they interface with other financial
accounts?
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2. Project Cost Plan

« How will the cost accounts be utilized to
allow comparisons between the project
estimate and cost plan with actual costs as
recorded in the field?

« How will the project budget estimate be
related to the construction plan and
schedule in the formation of a project cost
control framework?
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3. Cost Data Collection

« How will cost data be collected and
integrated into the cost reporting system?
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4. Project Cost Reporting

« What project cost reports are relevant and
required by project management in its cost
management of the project?
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5. Cost Engineering

« What cost engineering procedures should
project management implement in its
efforts to minimize costs?
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Table 15.1 Classification of Accounts: Major Divisions

in Uniform Construction Index

Cost Centers

0 Conditions of the contract 9
1 General requirements 10
2 Site work [l
3 Concrete 12
4 Masonry 13
5 Metals 14
6 Carpentry 15
7 Moisture prevention 16

Doors, windows, and glass

Finishes

Specialties
Equipment
Furnishings

Special construction
Conveying system
Mechanical
Electrical
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Figure 15.2 (p. 254)

List of typical product expense
(cost) accounts.
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Figure 15.3 (p. 256)
Detailed codes for classification
within the Uniform Construction
Index
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Cost/Prod. Units

Figure 15.10 (p. 261)

Control Values for Earned
Value Analysis.

BCAC
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