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7w\ What we will learn?

U Project Engineering planning and control

O Project Construction planning and control

O Setting a baseline

L Monitoring baseline

O Controlling and maintaining the baseline

O Checklist for a scheduler for setting, monitoring, controlling, and maintaining a
baseline schedule

O An auditor’s key questions and documents for setting, monitoring, controlling, and

maintaining a baseline schedule

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .cawl glod e 553 &yguo 30 ke 399 o )55 2
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‘ A process for creating and maintaining reliable schedules
ACEMI

Start
O This is a cyclic process ‘
. Capture all actvities
O Elaborated through rolling '
wave pI’OCeSS. Create logically sequenced

activity network

Update, revise, and
manage change

E=stimate work and durations
and assign resources

P roaressive olaboray,

Validate critical

Set and Stakeholder

. path and
ducur_n-ent involvement rea able
baseline total float

By: Alavipour, PhD, PMP, CMIT Verify and validate

traceability

Analyze schedule risk
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A A process for creating and maintaining reliable schedules

Process step Corresponding action Section
Capture all activities Capturing all activities 3

Create logically sequenced

activity network Sequencing all activities 4
Estimate work and durations Allocating and leveling resources 5
and assign resources Determining and assigning durations to activities 6
Validate critical path and Critical path determination, assessment, and validation 7
reasonable total float Ensuring reasonable total float 8
Analyze schedule risk Schedule constructability and risk analysis 9

\erifying that the schedule can be traced horizontally and
vertically

change

\erify and validate traceability

Updating the schedule using actual progress and logic

| By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caw! glodl gaw 558 & yguo 30 kad G99 Jlao ,53 4
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A Monitoring and control

U Project control can be reduced to two basic components.

1. Monitoring:

¢ Consists of a means of understanding what is happening on a project,

obtaining information about the project by some means.

2. Control:

¢ Consists of action taken in response to the information.

Thus, it is not sufficient to simply know what is happening on a project; knowledge

carries with it the responsibility to respond to the available information.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gld g 355 &g 3o e 399 o 153 9()
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ACE$ Baseline analysis

O The current schedule is compared to the baseline schedule to track variances.

d There are two deviations:

1. Neqgative: Changes in resource availability, late or early key deliveries, unexpected

additional work activities, etc.
2. Positive: Positive variances can indicate problems as well.
% For example, early starts may cause issues with out-of-sequence logic and

can disrupt the scheduling of future resources.

By: Alavipour, PhD, PMP, CMIT Www.dralavipour.com el giledy gasw 353 &g 3o L 399 o 53 9]
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ACE$ Baseline analysis

O A schedule variance does not necessarily mean program delay;

% It means that work was not completed as planned.

O Negative variances should be investigated to see if effort is on the critical path.

O Activities that vary significantly from their baseline may create a new critical path or

near-critical path.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glod guwo 353 &jguo 3o e 399 Jlao ,55 92
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A Baseline analysis — Example

1 Red activities are forecasted to be critical

O Blue activities will have 4 days of total float on their paths.

O Gray bars represent the baseline start and finish dates.

Before any progress is made on the project, baseline dates and forecast dates are the same.

Baselined Activities

91472025 972112025
Lay out and stake property and excavation 915 9/15 0 days -]
Dig foundation and basement 9ne MA 916 0 days [ | ]
Lay out and form footings and pier pads 917 NA 9/19 0 days [ o—
Excavate for and install underground sewer 916 NA 916 4 days —h
Inspect underground sewer anT MA 97 4 days l - |
Install footing and pier rebar 9722 MA 9722 0 days l'-_“_
Inspect footing and pier rebar 9i23 MA 9/23 0 days -
Pour footings and pads 9724 MA 9/24 0 days : -+

Source: GAD. | GAO-16-89G
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A Baseline analysis — Example

O The original plan _is to begin staking on September 15 and to complete pouring

footings and pads by September 24.

O Green vertical line represents the current status date (Sep 19).

0 Gray horizontal bars represent progress on each activity.

O Not only did the “excavate for and install underground sewer” activity start 3 days

late
but also its effort is expected to take 32 hours longer than originally planned.
Updated Status Compared with Baseline
9142025 9/21/2025
Lay out and stake property and excavation 915 915 915 0 days
Dig foundation and basement 916 916 9716 0 days
Lay out and form footings and pier pads 9T 917 919 0 days
Excavate for and install underground sewer 919 9/19 9/23 0 days
Inspect underground sewer 9724 MA 9/24 0 days
Install footing and pier rebar 922 MNA 9/22 1 day
Inspect footing and pier rebar 923 NA 9/23 1 day
Pour footings and pads 925 NA 9/25 0 days

Source: GAQ. | GAD-16-89G
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A Baseline analysis — If activities started on or before its late start date

O As long as an activity:
1. Started on or before its late start date
and/or
2. FEinished by its late finish date
the project itself will not be delayed.

Q If delay of the activity from its scheduled start is less than the available free float,

then the project manager need not be concerned,
as absolutely no other activity start dates will

have been affected.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glodl g 353 &g 3o Lad 399 o ,53 95
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A Baseline analysis — If activities started on or before its late start date

O As long as an activity:
1. Started after its late start date
and/or

1. FEinished after its late finish date
will cause a delay in the project.

U DON’T FORGET THAT a different set of activities may have become critical than

was previously the case.

Before taking any action, perform delay analysis!

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el glodl guiwe 555 &g 3o L 399 o 153 90Q
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‘A Baseline analysis — If activities started on or before its late start date

What should be done after analyzing delays?

1. If delays occur due to owner’s action, contractor usually do nothing unless the

owner asks to prepare recovery schedule.

2. |If delays occur due to general contractor’s action, he/she has several options to get

the schedule back on track, this is called recovery schedule as well.

4 )

We will see these options
but

contractor must determine whether it is to their benefit to recover from delays/

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gld g 353 &g 3o e 399 o ,55 97
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{EM, Should the contractor recover the schedule? — Trend analysis

O Trend analysis_involves collecting schedule measurement data during each status

period and plotting them over time.
% A common way is to use earned value management system (EVMS)
v EVMS measures the schedule and the cost efficiency of a project is through

the use of earned value.

U The construction industry was an early commercial adopter of EVM. Closer

integration of EVM with the practice of project management accelerated in the

1990s.

By: Alavipour, PhD, PMP, CMIT Www.dralavipour.com el giledy gasw 353 &yguo 30 e 399 Sl .55 98
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Should the contractor recover the schedule? — Trend analysis

O EVMS compares the physical work accomplished to date with both

1. Actual cost and
2. Planned work to be accomplished.

O Seven indexes to measure the performance of a project:

¢+ Schedule performance index (SPI)

¢+ Cost performance index (CPI)

¢+ Schedule variance (SV)

¢+ Cost variance (CV)

¢ Estimated cost at completion (EAC)

s Estimated to complete (ETC)

¢ To complete performance index (TCPI)

O Four values to calculate seven indexes

%+ Actual cost of the work performed (ACWP)
¢ Budgeted cost of the work scheduled (BCWS) or planned value (PV)
¢ Budgeted cost of the work performed (BCWP) or earned value (EV)
¢ Budgeted cost at completion (BAC)

Indexes are measured at the same date.

By: Alavipour, PhD, PMP, CMIT Wwww.dralavipour.com el giled v 353 &g 30 Lad 399 o .53 99
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{EM, Should the contractor recover the schedule? — Trend analysis

O Cost-Loaded as-planned schedule

1 2 3 3 5 E 7 B 5 10 Morih
Activity Descrption Cost ($) 12 34|56 7 6|9 wn1z)13 14151617 18 19 20|21 22 73 24|25 76 27 28|20 30 31 32(33 34 35 36|37 36 39 40| Week
Site Demolition & Earthwork 240,000 |[30303030 3030 30 30 3500
U/G Plumbing Plbg & Piping £0,000 10 1010 10 10 10
Foundations 150,000 25 35 25 25 ﬁ,:u-.qr,rl Bar 000
Slab on Grade 400,000 [505050 505050 50 50] | Activity Weekly Cost
Order & Deliver Stuctural Steel 0 l
Stuctual Steel Erection 800,000 MR A A A A Y 4500 =)
Tilt-up Panels &00,000 [60 60 60 60 60 60 60 60 cf &0] E
[~ T =
Deck & Roofing 200,000 [35 35353535 35 35 2] 000 g
Building Intenor Rough-in 120,000 2030 20 20 20 20 ;E
Building Mechanical Systems 320,000 20 40 £0 ﬂl:l 40 40 40 40 1500 %
Building Fire Protedtion Systems 200,000 [20 20 20 20 20 zcl 20 20 20 20) E
Building Electncal Systems 160,000 [(20 30 20 30 30 30 20 30|
Building Intenor Finishes 90,000 1000
Paving & Landscaping 240,000 / Cumulative Cost of Work in Plage [20.20 20 20 20 30 20 30 30 30 30 20
Total Value 3,580,000 / 500
//
"] 0

Weekly Cost (§ X 1000) RRRF|298E|RLLL|RRRE|2S S 2B (2L 8s|82YR(ERRL|aRRR
Cumulative Cost (3 X 1000) S e ] Bt P R SR e [ e 4

=== | —— — — | e O O | F R Y | BT e )
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A Should the contractor recover the schedule? — Trend analysis

O Schedule update

Manth 1 z 3 4 5 & 7 a 3 10 1 2
Adnty Desmption Wk

12 3 415 B T 8|2 10100200314 153161718 19 20|21 32 23 24|25 26 27 28|39 30 31 32|33 34 35 36|37 36 39 40|41 42 43 44145 46 47 48

Site Demaliion & Earttneiork

/G Plumbing Plbg & Piping

Foundations Aanned

Slab on Grade
Aot
I

Order & Delver Structural Steel ]
Revized Flan

—

Stuctual Steel Eredion

Tilt-up Panels

Dedk & Roofing

Building Intenor Rough-n

Building Mechanical Systemns

Building Fire Protecion Systems

| ____ _UpdoteDate

Building Electncal Systems

Building Intenor Finishes

Paving & Landscaping

T BT PO BT BT T BFTU PO B»TO PO BT BT BT T
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O Schedule update
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he schedule? — Trend analysis

PLANNED ACTUAL COsST
PLANNED PCT BUDGET COsT VARIANCE
BUDGET comP SPENT TO DATE TO DATE
ACTIVITY (s) (%) () () (5)

5ite Demolition and Earthwiork 240,000 100 240,000 320,000 (B0,000)
Underground Plumbing and Piping 60,000 100 60,000 54,000 6,000
Foundations 150,000 100 150,000 240,000 (50,000)
5lab On Grade 400,000 100 400,000 405,000 {5,000)
Order and Deliver Structural Stegl M/A 100 M/A A, N/A
Structural Steel Erection 800,000 o] 0 o] o]
Tilt-Up Panels &00,000 0 a 0 0
Deck and Roofing 200,000 0 a 0 0
Building Interior Rough-In 120,000 0 0 0 0
Building Mechanical Systems 320,000 0 0 0 0
Building Fire Protection Systems 200,000 0 0 0 0
Building Electrical Systems 160,000 0 0 0 0
Building Interior Finishes 0,000 0 a 0 0
Paving and Landscaping 240,000 0 0 0 0
Total 2,580,000 24 850,000 1,019,000 (169,000)

By: Alavipour, PhD, PMP, CMIT
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{Ew Should the contractor recover the schedule? — Trend analysis

O Project cost in place of update

40

35

30

Update Date

25

20
Planned Cost

Currulative Cost (Millions)
Fanned Completion

T—— Actual Cost

0.5

20 24 28 32 36 40 44 48
Time (Weeks)
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{Ew Should the contractor recover the schedule? — Trend analysis

O Project cost analysis

40
— Update Budpet = §3, 749,000
35
L PFanned Budget = §3,580,000

30
— ﬂ
5 25 = k= z
= & [ o
= 5 a =
5 = b= &
& 20 et i
E Planned Cost ES 2
=2 R a2
g 15 Actual Cost = =
o (Through Week 23) — Projected Cost

1.0 to Completion

05 Planned Cost

' for Work Completed
(Through Week 23)
00
0 4 g 12 16 20 24 28 32 36 a0 44 43

Time (Weeks)
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{Ew Should the contractor recover the schedule? — Trend analysis

BOWS = (PS) (BOW)

Where: BOWS = Budgeted Cost of Work Scheduled
PS = Percent Scheduled
BCW = Budgeted Cost of Work

BOWP = (PC) (BOW)

Where: BOWP= Budgeted Cost of Work Performed
PC = Percent Complete
BCW

Budgeted Cost of Work

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glodl g 555 &jgu0 3o L 398 o 53 105
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{Ew Should the contractor recover the schedule? — Trend analysis

« Budgeted Cost for Work Performed (BCWP)

o The value of completed work expressed as the value of the performance
budget assigned to that work. This is equal to the sum of the budgets for
completed work packages and the completed portions of open work
packages.

o Typically represents cumulative to date values, unless some other time
period 1s specified.

o Also referred to as the Eamed Value (EV).

« Budgeted Cost for Work Scheduled (BCWS)

o The sum of the performance budgets for all work scheduled to be
accomplished in a given time period. This includes detailed work
packages, Level of Effort (LOE) packages, apportioned effort, and
planning packages.

o Typically represents cumulative to date values, unless some other time
period 1s specified.

o Also referred to as the Planned Value (PV).

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glodl guw 555 &ygu0 5o e 398 o 53 106
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{Ew Should the contractor recover the schedule? — Trend analysis

O Schedule variance (SV)

BCWP | Schedule varance
[ in dollars
~_ Schedule variance in fime _ | BEWP-BCWS
w
=
W
o
L&)
=]
(5]
LE]
[}
T
(-
BCWS
Time now
|
Time

Earned Value Analysis Showing a Project that Is Ahead of Schedule.
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‘{Ew Should the contractor recover the schedule? — Trend analysis

O Cost variance (SV)

ACWP

- 1 Cost variance in dollars
, BCWP—ACWP

Project cost (dollars)

BCWP

+— Time now

Time

Earned Value Analysis Showing a Project that Is Over Budget.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glodl guw 555 &jguo 5o bed 398 Il 53 108
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O Integrating cost and schedule

O Cost account must represent a unit at
which data can be collected on both
cost and schedule.

O Likewise, the unit must relate to the
organizational structure of the
company such that reporting and
management of both cost and progress
can be expected from company
personnel.

O Expressing all work in terms of a
single unit, namely work hours, is
quite desirable.

s Work hours do not carry some of
the _common_problems that are
associated with budgeted costs.

By: Alavipour, PhD, PMP, CMIT

Project cost (dollars)
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Should the contractor recover the schedule? — Trend analysis

Report date il
¥

|
1
1
|
|
|
1
1
|
|
1
1
1
|
|
1
1
|
|
|
1
1
|
|
1
1
|
|
1
1
1

Scheduls variance
{behind schedule)
Cost variance
{owver budget)
o '\\ :
|
BCWP(earned value)

x

Project duration (typically in months)

General Concepts of Earned Value Analysis.
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{EM, Should the contractor recover the schedule? — Trend analysis

O Typical schedule measure data that can help managers are:

1. Baseline execution index (BEI)
2. Total float and schedule contingency tracked by status period
3. Critical path length index (CPLI)

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glodl guw 555 &g 30 e 399 Sl 53 110
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ACE

$ Should the contractor recover the schedule? — Trend analysis

L A measure known as the baseline execution index (BEI) is commonly used in baseline

analyses.
*» BEI = the number of detail activities that were completed to the number of detalil
activities that should have been completed by the status date.
v' BEI = 1 indicates that the project is performing according to plan.
v' BEI < 1 indicates that, in general, fewer activities are being completed than
planned;
v' BEI > 1 indicates that, in general, more activities are being completed than

planned.

The BEI is an objective measure of overall schedule efficiency, however it does

not take the importance of activities into account.

ion?
Solution” p.

By: Alavipour, PhD, PMP, CMIT Www.dralavipour.com el giled gusw 555 &yguo 30 Lo 399 Il ,55 17171
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{Ew Should the contractor recover the schedule? — Trend analysis

Note: \While there may be exceptions under certain circumstances, programs typically
exclude the following activity categories from BEI counts and calculations:

e Summary Tasks
e Level of Effort (LOE) Tasks
e Milestones (zero duration tasks)

o Level-of-Effort (LOE) tasks are excluded from BEI calculations. The primary
reason for this exclusion is to keep the LOE from "masking” the true state of the
program.

o LOE is generally included in the calculation of a program’s SFPI (although
programs can exclude LOE). Much hke BEI, the inclusion of LOE on SPI

effectively dampens (skews toward 1.00) the true execution performance of a
program.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .l glodly g 555 &jguo 5o ead 398 o 53 112
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{EM, Should the contractor recover the schedule? — Trend analysis

U The use of total float over time is a key measure for monitoring the health of the

program.

O A quick consumption of total float early in the program may indicate that

+» More serious schedule delays will occur in the future

+» More serious cost overruns will occur in the future.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .l glodly g 555 &jgu0 5o ead 398 o 53 113
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Should the contractor recover the schedule? — Trend analysis

Calculate CPLI using the following formula: CPLI = Critical Path Length + Total Float
Critical Path Length

CPLI Value Implication

Favorable - The Critical Path is ahead of a plan, Total Float is positive and
>1.00 program completion can still be achieved with an efficiency rate less than 100%
going forward.

On Target - The Critical Path is on plan, Total Float is zero and an efficiency rate

1.00 of 100% is required going forward.

Unfavorable - The Critical Path is behind plan, Total Float is negative, and an

<1.00
efficiency rate greater than 100% is required going forward to recover.

By: Alavipour, PhD, PMP, CMIT Www.dralavipour.com .caw! giled gasw 553 &g 30 e 399 o ,55 114
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$ Should the contractor recover the schedule? — Trend analysis
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CFLI

1.2

1.1

0.9

0.2

0.7

06

0.5

0.9

Sample Program CPLI Metric

Ac097 —gy 093

S~ 0.30

Howl? Dec07

Jan-0%8

Feb-02 Mar02 Apr-08 May02  Jun-028  Jul08  Aug-02 Sep-08 Oct08  Nowld2

Sample Program CPLI Metric, showing trend data for the CPLI calculation
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‘{EM] Should the contractor recover the schedule? — Trend analysis

Schedule
Metric

Relationship to
Other Metrics

Full Name

Summary

Measure of demonstrated schedule

/

<pI Schedule Performance performance, using traditional EV data, | Similar to:
Index which can be used as a comparison for BEI, SPI,
future projections
Measure of demonstrated schedule
BEI Baseline Execution performance, using task counts, which Similar to:
Index can be used as a comparison for future SPI, SPI,
projections
cPu Critical Path Measure of the risk associated with Similar to:
Length Index meeting a downstream deadline TFCI
CEI Current Execution Measure of near-term schedule forecast | No close
Index accuracy relationship
Measure of demonstrated schedule .
Total Float . ) ) Similar to:
TFCI ) efficiency which can be used to predict a
Consumption Index _ i CPLI
project completion date
Measure of demonstrated schedule
erformance, using traditional EV data .
- Time-Based Schedule : et from a timf erslect've hich Similar to:
X 1 Wi
t Performance Index P P p ) SPI, BEI
can be used as a comparison for future
projections
Measure of the future schedule
h | fhicl N b ) Commaonly
TSPI To-complete Schedule efficiency that wil _e needed in order to compared to
Performance Index not exceed the project's forecasted <m
duration '
A predicted project completion date,
Independent Estimated I:-aried on f ::”E:I schedullz erformance
u
IECD,; Completion Date — P Based on 5PI,

Earned Schedule

being consistent with past schedule
performance

I"'By: Alavipour, PhD, PMP, CMIT

~

All of these metrics have

been taught in advanced

level course!
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A Recovery schedule

O When changes to the future activities alter the completion date to an unacceptable
time, additional changes to the schedule will need to be made.
¢ This is called “Recovery Schedule.”
L Sometimes the owner asks for an acceleration to deliver the project at an earlier time.
¢ The owner should pay the extra cost
O It is subsequent to an update on the schedule, with the purpose of recovering lost
time in a project schedule while minimizing the cost of the project.
O This process begins with an updated schedule.
L Recovery schedule is implemented at a cost, and this cost must be a serious

consideration when recovery schedules are prepared.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caw! gilodl gaw 558 &yguo 30 e 399 ko ,53 117
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A Recovery schedules versus updated schedule

0 Updated schedule reflects the reality of the current status of the project
with no changes being made to the logic or durations pertaining to the

activities that are yet to be completed.

L The recovery schedule reflects changes in the uncompleted portion of the schedule.
% Changes may be made to logic, activity durations, and other things to

deliver project in a shorter period of time.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glodl guw 555 &ygu0 30 Lo 399 Jlao .53 118
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{EM, Who initiates the recovery schedule?

VERY IMPORTANT:
O If the contractor generates the recovery schedule without advising the owner of the
cost and the need for a change order, this might constitute a waiver of the

contractor’s right to seek a

time extension + delay and/or acceleration-related cost.
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{Ew Strategies for recovery schedule

O This figure shows the effect of the general contractor’s plan to get the program back

on track by adding extra resources to the install activity.

¢ This reduces the installation activity by 1 day and places the “pour footings

and pads” activity back on its originally planned date.

Updated Status and Proposed Plan Compared with Baseline

91412025 9/21/2025
Lay out and stake property and excavation 9/M15 9Ms 915 0 days= |
Dig foundation and basement 9M6 9Me6 a6 0 days =
Lay out and form footings and pier pads M7 9T M9 0 days " L
Excavate for and install underground sewer aMa aMa 922 0 days . —? .
Imzpect underground sewer 23 HA 923 0 days = -
Imetall footing and pier rebar 9/22 MNA 922 0 days - ]
Inzpect footing and pier rebar 23 MNA 923 0 days l-*
Pour footings and pads 9/24 MNA 924 0 days ; I"-.

Source: GAD. | GAD-16-820G
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O Acceleration is different with recovery in terms of concept (not technique)

L The focus for schedule recovery or acceleration should be on critical activities and, in

particular, on long-duration critical activities.

Technique

Description

Side effects

Crashing

Add resources to time-dependent activities
to complete waork faster

Requires additional resources and thus
increases costs; may also reduce quality
if activities are executed faster and with
less-experienced labor

Fast tracking

Reduce the sequential dependencies
between activities to partial dependencies.
For example, F-5 logic is reduced fo 5-5
logic to force parallel work

Resources may become overallocated;
quality may also be reduced and nisk
introduced if activities ideally executed in
sequence are now executed in parallel

Split long activities

Split long activities into shorter activities
that can be worked in parallel

Resources may hecome overallocated

Review constraint and lag
assumptions

Reassess assumptions related to forcing
activities to begin on certain dates

If the original date constraint or lag is
justified, removing the constraint or lag
may not be realistic

‘ By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glodl gaw 355 &g 30 Lo 399 Il ,53 121



‘{Ew Strategies for recovery schedule

0593 JyS 9 Uyl (soiilo (g3 4ol Az LSy vl 48

039y JyuS g wyllai: ol o)lastonl

U Regardless of what combination of methods is used for acceleration or recovery of

variances, the schedule should be archived before the change.

O After the schedule is modified,

1. Techniques used should be documented
2. Critical path recalculated
3. Schedule assessed for reasonableness.

Review duration estimates

Revisit duration estimates using progress
records as actual effort is recorded

Add overtime and reduce
vacations

Review nonworking periods and assign
overtime work

Costs will increase over standard labor
rates; as overtime increases, morale
decreases, eventually affecting the quality
of the product negatively

Reduce scope

Decrease scope to reduce both duration
and costs

Scope is the primany reason for
performing the work, and it may not be
possible to delete some reguirements

Schedule contingencies

Allocate contingency to absorh delay in
accordance with identified risk mitigation
plans

Using contingency too early in a project
reduces the likelihood of the program's
completing on time, particularly if the
reason for a delay was a risk that was not
previously identified and guantified

Fource: GAD and MDA | GAD-16-83G.
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Zeem\ AS-Bullt schedule

U The final version of the current schedule—the *“as-built” schedule—represents the

plan as executed to completion.

¢ Particular care should be taken to archive this final version.
L Once the project has been completed, the as-built schedule becomes:
+» Database of the actual sequence of events
¢ Activity durations
“* Required resources

¢ Resource productivity

These can be compared to the original plan for an assessment of lessons learned, and

the data become a valuable basis of estimate input for schedule estimates of analogous

projects.
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ACE

&Important notes about As-Built schedule

NOTE:

U The most widely recognized use is in the area of claims, especially delay claims.

O If the as-built schedule covers the entire duration of a project

and shows significant variations from the as-planned schedule

even when no intervening events took place

It may say the original plan has low creditability
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7.\ Checklist

L Aschedule basis document is a single document that defines organization of the IMS;

¢ describes the logic of the network;

¢ describes the basic approach to managing resources;

¢ provides a basis for all parameters used to calculate dates;
+¢ describes the general approach to the project;

¢ defines how to use the schedule file;

¢ describes the schedule’s unique features;

¢ describes the schedule change management process;

¢+ contains a dictionary of acronyms and custom fields;

¢ gives an overview of the assumptions and ground rules, including justification for
o calendars,
o lags,
O date constraints,
o long activity durations, and
Ing_times;
Www.dralavipour.com .caw! gilod gaw 553 &yguo 30 ke 399 o 153 126
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7.\ Checklist

O Aschedule basis document is a single document that defines organization of the IMS;

¢ describes the use and assignments of resources within the schedule in appropriate
detail;

¢ describes the critical risks prioritized in a schedule risk analysis as well as
schedule contingency;

¢ discusses the derivation of the critical paths, longest path, and total float for the
program;

% Is considered a living document that reflects updates to the baseline schedule.
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0595 JrS g 2yl (sl g3y 4ol g am LSO wosl ,d

, 039, JyiS 9 oyl 2l o,lastu
7.\ Checklist

L A baseline schedule is set promptly after the program begins;

+¢ Is the basis for measuring performance;

¢ represents the original configuration of the program plan and signifies the
consensus of all stakeholders regarding the required sequence of events, resource
assignments, and acceptable dates for key deliverables;

** Is compared to the current schedule to track variances from the plan.

U The as-built version of the schedule is planned to be archived and will represent the

plan as executed to completion;
¢ be compared to the original plan for an assessment of lessons learned;

% become a valuable basis of estimate input for schedule estimates of future
analogous projects;

¢ become the basis for creating and validating fragnets where possible.

become a source of delay analysis
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7.\ Checklist

0 Changes to the baseline schedule are reviewed and approved according to the change
control process.

O Schedule variances that exceed predetermined thresholds are reported to management,
along with the cause and any corrective actions.

O Negative schedule variances are investigated to see if the associated effort is on the
critical path.

O Schedule measures, such as the number of activities that have started or finished early,
on time, or later than planned, are analyzed for the effect of any variances.

O Trend analysis is conducted regularly to examine measures such as decreasing float
and schedule contingency erosion.

O The focus of any schedule recovery or acceleration techniques is on critical activities.
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A Key questions

Is the baseline schedule the basis for measuring performance?

2. Does a schedule basis document exist? Does the document
a. describe the general approach to the program?
b. describe the overall structure of the IMS, including the scope and purpose of
projects, staff responsible for each project, the relationship between projects, a WBS
dictionary, the status delivery dates for each project, and a list of key hand-off
products and their estimated dates?
c. describe the settings for key options for the scheduling software?
d. provide an overview of the assumptions and ground rules, including justification
for calendars and any lags, constraints, or long activity durations?
e. Provide an appropriately detailed rationale for the basic approach to estimating key

activity durations and justification of the estimating relationship between duration,

effort, and assigned resource units?
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A Key questions

2. Does a schedule basis document exist? Does the document
f. contain a dictionary of abbreviations, acronyms, and custom fields?
g. describe the use of resources within the schedule?
h. describe the critical risks prioritized in a schedule risk analysis as well as schedule
contingency?

I. discuss the derivation of the critical paths and longest path and justify excessive
total float?

3. Are changes to the baseline schedule reviewed and approved according to the schedule

change control process?

4. Is trend analysis performed, such as monitoring start and finish dates, available float,

and available schedule contingency?
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ACE$ Key Documents

The designated baseline schedule.
A description of the schedule change control process.

The current schedule change control log.

1.
2.
3.
4.

The schedule basis document.
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{EM, What we will learn?

O Statusing

O Progress

O Checklist for a scheduler for updating the schedule using actual progress and
logic

O An auditor’s key questions and documents for updating the schedule using

actual progress and logic
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A process for creating and maintaining reliable schedules
MI

Start
O This is a cyclic process ‘
. Capture all actvities
O Elaborated through rolling '
wave pI’OCeSS. Create logically sequenced

activity network

Update, revise, and
manage change

E=stimate work and durations
and assign resources

P roaressive olaboray,

Validate critical

Set and Stakeholder

. path and
ducur_n-ent involvement rea able
baseline total float

By: Alavipour, PhD, PMP, CMIT Verify and validate
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‘ A process for creating and maintaining reliable schedules
MI

Process step Corresponding action Section

Capture all activities Capturing all activities 3
Creat:;gsiitcflrlétjve;fnced Sequencing all activities 4
Estimate work and durations Allocating and leveling resources 5
and assign resources Determining and assigning durations to activities 6
Validate critical path and Critical path determination, assessment, and validation 7
reasonable total float Ensuring reasonable total float 8
Analyze schedule risk Schedule constructability and risk analysis 9

\erifying that the schedule can be traced horizontally and

\erify and validate traceability vertically 10

Set and document baseline Setting, monitoring, C(_)ntrolllng, and Maintaining a 1
baseline schedule

Setting, monitoring, controlling, and Maintaining a 1

Update, revise, and manage baseline schedule

e  Updating the schedule using actual progress and logic 12
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A Statusing frequency

O “Statusing” Is the process of updating a plan with actual dates, logic, and progress

and adjusting forecasts of the remaining effort.

When to update status?

L Updated less frequently in the beginning of a program

L Updated more frequently as it progresses and as more resources begin working

L More frequently than the reporting period

R/

¢ If reporting period is monthly, schedule progress should be updated weekly.

Tracking progress at a lower level than the reporting period allows management insight

into the causes of issues that are being reported before the end of the reporting period
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& Statusing frequency — Default condition

PMI Best practice

Default Condition

When developing the schedule model, the project team must consider two issues.

First, which day of the week does the update occur? The update will include reporting progress and other
information to that date. Consideration must also be given to the time necessary to generate the project re-
ports and analyze the project data. Sundays tend to be a good day forupdates, since it is at the end of a week-
end and could be utilized for recovery time, if needed. In addition, Monday starts a new week. We can then
perform an analysis and generate reports on Monday, for review early in the workweek. We always strive to
get data and reports out and into the user’s hands as quickly as possible.

The second consideration is the length of the cycle itself. Once again, this varies from project to proj-
ect, and also with discipline. If performing construction efforts, weekly updates are most appropriate, since
many things can happen in a week’s time in this environment. Conversely, if engineering is being performed,
monthly cycles may be more appropriate. A facility outage (when every day that the facility is down is
critical to the operation cycle and company profits), may require that a good cycle period be daily, or even
performed each shift. Each project team should consider the issues and determine what cycle is most ap-
propriate for the project.

Usually the update cycle is determined by the contract and the scheduling specifications prior to anyone
doing anything with the schedule in terms of development.

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el glodl gaiw 553 &yguo 3o L 399 o )55 7
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‘A Statusing frequency — Best practices

PMI Best practice

Best Practices
One of the essential elements that will need to be considered when developing a good schedule model is to

establish the optimum update cycle for the project. The timing of this update has a bearing on other aspects

of the project, such as activity durations, project review meetings, and payment cycles.
Therefore, the project team will determine two things, the actual day of the week that the update will

occur through, and the'period of time between updates (daily, weekly, biweekly, monthly, etc.).
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A Statusing responsibility

O “Statusing” Is the process of updating a plan with actual dates, logic, and progress

and adjusting forecasts of the remaining effort.

&+ Activity owners provide these data to the scheduler.

% Responsibility should be assigned to someone who has the proper training and

experience in CPM scheduling.

Once an update has been made, management should assess its accuracy to verify that all

finished work is in the past and all unfinished work is scheduled for the future.

a _ . _ I
Updating and revising the schedule are different!

Statusing the schedule involves updating it with actual data, while revising the schedule

~ focuses on adjusting future work. )
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A Statusing progress

L A status date that is also called “data date” denotes the date of the latest update to the

schedule and thus defines the demarcation between
¢ Actual work performed
% Remaining work

O All work before data date and through the status date represents completed effort

O All work beyond data date represents remaining effort

Simply put:
¢ All dates before the status date are in the past

¢ All dates beyond the status date are in the future

No dates in the past should be estimated; no dates in the future are actual dates.
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A Statusing progress — EVM

PMI Best practice

Techniques for measuring work performed are selected during project planning and are the basis for
performance measurement during project execution and control. Earned value |[EV) technigques should be
selected based on key attributes of the work, primarily 1) the duration of the effort, and 2) the tangibility of
its product.

Duration of Work Effort

1-2 Measurement Periods | > 2 Measurement Periods
Freed formula

Weighted milestone
Percent complete

. Appomioned effort
Intangible Level of effort

Table 4-1: Earned value technigues
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A Statusing progress — EVM

| AACE TCM Framework ]

0 TCM Framework (AACE International, 2012) also acknowledges in Section 9.2.2.2

these methods for monitoring progress.

O Various methods for Earned Value Management (EVM) include:

1.

2
3
4.
S
6

Fixed formula

. Weighted milestone

Percent complete
Apportioned effort

Level of effort

Remaining duration

You will learn this in

Financial Management Course!
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A Statusing progress — Engineering

Cll P6-1 ]

The determination of percentage completion on a single activity can
usually be handled under one of the following four sysiems:

Units Completed. Thi: method is suitable when the fotal scope of an
activity consists of a number of equal or nearly equal parts, and the
status 15 logically determined by \counting parts completed and com-
parng that to the fotal number of parts included in the activity. Ideally,
each unit is of relatively short duration. While this method has ' consid-
erable application in the consiruction phase, It has limited use during
engineering. A possible application is in the wnting of a number of
specifications of a given type where dll specifications are considered fo
have essenfially equal weight.
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A Statusing progress — Engineering

Incremental Milestone. This method s appropnate for acfivities of sig-
nificant durafion which are composed of easily recognized, sequential
sub-activifies. Percentage completion values are established based on
the effort esimated o be reguired ot each milestone point relative fo
the total for the activity. This method is ideal for control of drawings
and can be used in procurement. A typical example for drawing con-

frol s
Start drafting 0%
Drawn, not checked 20%
Complete for office check 35%
To owner for approval 70%
First issue 25%
Final Bsue® 100%

*Only when no additional engineerng is antficipated

A typical example for procurement is:

Bidders list developed 5%
Inquiry documents complete 10%
Bids analyzed 20%
Contract awarded 25%
Vendor drawings submitted 45%
Vendor drawings approved 50%
Equipment shipped 0%

Equipment received 100%
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A Statusing progress — Engineering

[ Cll P6-1 ]

Start/Finish Percentages. This method iz applicable to those activilies
which lack readly definable infermediate milestones, and/or the
effort/time required i difficult 1o esiimate. For these tasks, controllers
credit 20-50 percent when the acfivity is starfed and 100 percent when
finished. The reason that a percentage iz assigned for starfing B that
this compensates for the long penod between start and finish when no
credit 15 being given. This method 15 appropriate for work such os
planning, designing, manual writing, model building, and studies. i
can also be used for specification writing.
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‘A Statusing progress — Engineering

[ Cll P6-1 ]

Ratio or Judgement. This method is applicable to tasks such as project
management, constructability studies, project controls, and compara-

ble activity which invalves a long period of time, has no particular end
product, and is estimated and budgefed on a bulk allocation basis

rather than on some measure of production. It can also be used on
those tasks for which the Stari/Fnish method s appropnate. Percent
complete at any point in fime is found by dividing hours (or doliars)
spent o date by the cument estimate of hours (or dollars) at comple-
fion.

Don’t forget to use EVM at the last part!

You will learn of how to do in Financial Management Course!
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A Statusing progress — Construction

O Two parts:

1. Percent complete of in-progress activities

2. Remaining duration
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A Percent complete of in-progress activities

d Common methods:

1. Recording progress by updating duration

Recording progress by updating work

2
3. Recording progress by cost incurred
4

Recording progress by updating resource consumption
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{EM] Percent complete of in-progress activities — Updating duration of work

1. Recording progress by updating duration:

The scheduling software calculates percentage complete for the activity based on actual

duration and planned remaining duration

Time Bxpended ) (100)

Percent Complete = [F*Ianﬂed Activity Duration

4 Workdays Expended

Percent Complete = [ 12 Workdays Planned

] (100) = 33%

[ This is not recommended! Why? J
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Percent complete of in-progress activities — Updating duration of work

 Because it denotes passage of time from the start date, not actual work accomplished.

 For instance, an activity could have used up 80 percent of its scheduled time yet have

accomplished only 10 percent of the work.

[ Solution? ]

¢ This method of calculating activity percent complete should only be used when the

activity is based on time only.

v" Cure time for concrete deck

[ What else? J
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Percent complete of in-progress activities — Updating duration of work

i Solution? J

Don’t ask activity managers about % complete, instead

s Ask for actual duration and remaining duration of an activity.
So

O While actual duration is recorded,

*» Update the remaining duration of activities considering the physical effort

The subjectivity of percentage complete estimates becomes more apparent the

longer the activity’s duration.

All unfinished activities that have not started should be rescheduled to occur after the

status date (data date).
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A Percent complete of in-progress activities — Updating work

2. Recording progress by updating work:

s ltis the best method of estimating percent complete.

% Some project managers may want to update work by resources or guantity.

v This requires more time and is more complex than updating durations,
but

it provides more accurate historical data and higher-quality forecasts

of remaining effort.

Work In Place
Percent Complete = [ Planned Work Quantity ] (100)

3,000 Cubic Yards Excavated

6,000 Cubic Yards Planned ] (100) = 50%

Percent Complete = [
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A Percent complete of in-progress activities — Cost incurred

3. Recording progress by cost incurred:

R/

s The accuracy of calculating activity percent complete using costs as the basis

depends on the following two conditions being met:

1. Actual resource productivity has not varied significantly from planned resource

productivity.

2. Resource costs that include labor, materials, equipment, and subcontractors have

not varied substantially from the estimated costs.

Variance from these two conditions will result in the calculation of a percent
complete for an activity that does not accurately reflect the actal amount of work
complete. This method of calculating percent complete would only be appropriate
for an activity whose duration can be expressed as a function of cost.

Cost Incumed

Planned Activity Budget (100)

Percent Complete = [
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Percent complete of in-progress activities — Updating resource consumption

4. Recording progress by updating resource consumption:

¢ The accuracy of calculating activity percent complete using resource usage as the
basis depends on the following three conditions being met:

1. Actual resource usage has not varied significantly from the planned resource
amount.

2. The resource usage chosen to monitor activity progress is used steadily
throughout the performance of the activity.

3. The resource usage chosen to monitor activity progress varies directly with
activity progress.

This method of estimating should only be used for an activity whose progress can be
measured by the use of one predominant resource and meets the above conditions.

Resource Used

Percent Complete = [ Planned Resource Amount ] (100)

Resource Used = (450 Sheets) [(4 Feet) (8 Feet)] = 14,400 Square Feet

' 14,400 Square Feet Installed

Percent Complete = [ 60,000 Square Feet Planned ] (100) = 24%
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[ Cll RS6-1 ]

Measuring Work Progress

The work tasks required to complete a construction project vary from
those required to clear and grade a site to the start-up and turnover of the
completed facility. During the course of the project, those executing the
construction will need to report periodically on the progress of each task.
Six methods are described below tor measuring this progress. All may find
use on a given project.

The U.5. Departments of Defense (DOD) and Energy (DOE) have estab-
lished what is known as the Cost and Schedule Control Systems Criteria
(C/SCSC) for control of selected federal projects. While intended primarily
for high-value, cost-reimbursable research and development projects, it
may be applied to selected construction projects. This system is described
in detail in Reference 5. Included within C/SCSC are various methods for
measuring status; also, several terms are presented which have found some
common usage within the construction industry. Certain useful features of
C/5CSC have been incorporated within the system described in this
publication.

This last part however will be taught in

Financial Management Course!
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[ Cll RS6-1 ]

Method 1: Units Completed. This method is applicable to those tasks
which involve repeated production of easily measured pieces of work,
each piece requiring approximately the same amount of effort. Usually
there is no included mix of subtasks; it there is a mix, these are accom-
plished simultaneously and one of the subtasks can be used as the refer-
ence task.

Wire pulling is a task whose accomplishment is easily measured in terms
of units of length of wire pulled and a task for which the Units Completed
method is applicable. For example,/if 10,000 LF of wire is to be pulled and
4,000 LF has been pulled, the percent complete is found by dividing 4,000
LF by 10,000 LF to show 40 percent complete.

Placing and finishing of a reinforced concrete slab i a type of work with
multiple tasks handled simultaneously (placing and finishing), but progress
may be reported on the basis of volume of concrete placed and finished or
upon area ot finished surface.

This is like updating resource consumption!
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[ Cll RS6-1 ]

Method 2: Incremental Milestone. This method is applicable to any
control account which includes subtasks that must be handled in se-

uence. For example, the installation of a major vessel in an industrial
facility includes the sequential tasks or operations listed below. Comple-
tion of any subtask or operation is considered to be a milestone, which
when completed represents a certain percentage of the total installation.
The percentage chosen to represent each milestone is' nermally based on
the number of work-hours estimated to be required to that point in relation
to the total. In the listing below, the attainment of each milestone has been
judged to be equivalent to having completed the percentage listed of the

total installation:

Received and inspected 15%

Setting complete 35%
Alignment complete 50%
Internals installed 75%
Testing complete 90%

Accepted by owner 100%

We didn’t have this!
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[ Cll RS6-1 ]

Metheod 3: Start/Finish. Thiz method iz applicable to those tazks which
lack readily definable intermediate milestones and/or the effort/time re-
quired is difficult to estimate. Millwright work is often in this category. For
example, alignment of a major fan and motor may take from a few hours to
a few days depending upon the situation. Werkers know when this work
starts and when it is finished, but never know the percentage completion in
between. Other examples include planning activities, flushing and clean-
ing, testing, and major rigging operations.

With the Start/Finish approach, ‘one arbitrarily assigns a percent com-
plete to the 'start of a task with 100 percent being recorded when it is

finished. A starting percentage of 50 percent is equivalent to a task com-
pleted at a constant rate over time and is reasonable for fairly short dura-
tion, lower value tasks. For longer or higher value tasks, a contractor
would probably have to use something less (20-30 percent), primarily be-
cause an owner will hesitate to recognize too much completion in advance
since it directly affects progress payments. For very short tasks, the
start/finish percentages are/usually 0 percent/100 percent.

We didn’t have this! J

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glod guiwo 555 &yguo 3o Lo 399 Jlao 155 28



0593 JyS 9 Uyl (soiilo (g3 4ol Az LSy vl 48

Actual Progress ¢ LogiC ;1 solasw! b Slwyjgy i 2yl o ylasluw!
A Percent complete of in-progress activities — Cl|

[ Cll RS6-1 ]

Method 5: Cost Ratio. This method is applicable to tasks such as project
management, quality assurance, contract administration, and project con-
trols. These tasks involve a'long period of time or are continuous over the
life of a project, and are estimated and budgeted on bulk allocations of
dollars and work-hours rather than on the basis of production.

With this method, percent complete is found as follows:

Actual cost or work-hours to date

Percent Complete = :
Forecast at completion

This is like cost incurred!
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Method 6: Weighted or Equivalent Units. Thiz method iz applicable
where the task being controlled is a major effort involving a long period of
time and ic composed of two or more overlapping subtasks, each with a
different unit of work measurement.

Structural steel erection provides a good example for application of this
method. Structural steel normally is estimated and controlled using tons of
steel components as the unit of measure. As illustrated in the listing below
of subtasks included in steel erection, however, each subtask has a differ-
ent unit of measure. In such a case,'each subtask is weighted according to
the estimated level of effort (usually work-hours) that will be dedicated to
that subtask. As quantities of work are completed for each subtask, these
quantities are converted into equivalent tons and the percent complete cal-
culated as illustrated. The weighting may be changed during the course of
a task's completion to reflect quantity or unit rate variances within
subtasks. If this is done, it is important that the ‘earned wvalues be
recalculated for all subtasks (see following section for earned value
nrincinles).

We didn’t have this! J
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Quan Equiv Quantity Earned
Wi. Subtask U/M  Total Steel Ton To-date  Tons*
0.02 Run foundation bolts each 200 10.4 200 10.4
0.02 Shim o 100 10.4 100 10.4
0.05 Shakeout o 100 26.0 100 26.0
0.06 Columns each 84 31.2 74 27.5
0.10 Beams each 859 52.0 0 0.0
0.11 Cross-braces each 837 57.2 0 0.0
0.20 Girts & sag rods bay 38 104.0 0 0.0
0.09 Plumb & align o5 100 46.8 5 2.3
0.30 Connections each 2977 156.0 74 39
0.05 Punchlist o 100 26.0 0 0.0
1.00 STEEL TON 520.0 80.5

(Quantity to date)(Relative weight)(320 tons)
(Total quantity)

* Earned tons to date =

805t
Percent Complete = O 15.5%

520 tons

We didn’t have this! ]
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A variation of this approach utilizes equivalent units for each subtask. In
the example above, each subtask item would be given a unit of measure
that is an equivalent ton. For example, each beam would have an/equiv-
alent ton equal to:

(.11 weighting factor)(520 tons)
(859 beams)

Beam Equivalent Ton = = .0666

We didn’t have this! ]
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A Percent complete of in-progress activities

/ Regardless of whether a schedule’s progress is marked by duration or work or etc.\

team members and management should have consistent, documented definitions of

what constitutes an activity’s start, its finish, and its meaningful progress.

(& )

[ Is it only about calculating percent complete? J
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‘A Remaining duration

[ Is it only about calculating percent complete? J

O Determining the percent complete of an activity in progress is just a measure of how

much of the planned work has been completed.

O The second and equally important part of the analysis of activity status is determining

how much longer it will take to complete the activity.
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A Remaining duration
i PMI Best Practice J

O Activities that are in-progress should be updated by estimating the remaining duration

of an activity for monitoring of time,
not by estimating a percent complete,
which is used to monitor costs of performance.
O A superintendent can easily determine how much time is remaining to complete a
scope of work

versus taking a guess at the percentage of the work that is complete or

remaining.
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A Remaining duration
i PMI Best Practice J

U In-progress activities may need to be adjusted based on

1. Amount of resources committed to the activity, or

2. Based on the current productivity of the resources.

O Remaining duration should be based upon the time necessary to complete the work

logically.

Therefore, it is important that activity durations are regularly reviewed and

validated to ensure they are in line with current and forecasted resources.
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A Remaining duration

¢ This requires a review of the productivity achieved to date on the activity.

v If the productivity to date on an activity deviates significantly from the

planned activity productivity,
then the remaining activity duration needs to be adjusted to

reflect this change in productivity.

- . { Remaining Work Quantity 1
Remaining Duration = [ Anticipated Productivity J

{2,000 Ceiling Tiles ]
N [ 500 Ceiling Tiles/Workday

= 4 Workdays
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A Remaining duration

0 Many scheduling programs will calculate the remaining duration of an activity

automatically
based on the activity’s estimated percent complete.
% If this is the case, the scheduler should review the remaining duration calculated
by the scheduling software to determine if the remaining duration is reasonable

given the guantity of remaining work and the anticipated productivity rate

for completing the remaining work.
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PMI Best practice

Definitions

Adjusting and revising the project schedule is part of the updating process. The development of project
schedule updates consists of a two-step process: (1) progress-related changes and |2) changes to the schedule.
The first step (progress-related changes) consists of inserting the new update with the progress achieved on
the project between the data date of the previous update and the new update. The second step (changes to
the schedule) consists of adjustments or revisions to the project schedule. (See Section 4.4.3, Data Capture
and Verification.
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PMI Best practice

Default Condition

Adjustments or revisions to the project schedule can and should be made to ensure that it depicts the
most current plan for completing the project. The reasons for adjusting or revising the project schedule are:
(1) the insertion of activities into the project schedule that represent new work added through a properly
execured modification to the contract, (2] to delete activities from the project schedule that represent work
that was removed from the contract by a properly executed modification to the contract, and (3) to change
the schedule activities’ durations and schedule’s network logic to represent changes in the sequencing or
means and methods of the work to match the current plan for completing the project.
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A Adjusting and revising schedules

PMI Best practice

Advisories

Owners should not allow contractors to constantly make changes to the project schedule without providing
an explanation for the change. Constant changes undermine the reliability of the project schedule to accu-
rately depict the sequencing of work and forecast the completion dates of the project. However, the owner
must also recognize that the project schedule, in most cases, represents the contractor’s plan to complete the
project, and so should be weary of directing or mandating whether the contractor can change it. The owner,
though, should not hesitate to scrutinize or question whether changes should or should not be made to the
project schedule, to'ensure that it is not being used as a project management tool that only protects the con-
tractor’s risk and interest.
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A Adjusting and revising schedules

PMI Best practice

Default Condition

Even without a major change or re-sequence, a project’s schedule should be critically challenged at every
update interval, which includes a review of the remaining durations and sequence of activities. Remem-
ber, the project schedule is dynmamic, not static, thus the schedule must be evaluated continually due to its
constant state of change.
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A Adding and deleting activities

Activities should not be deleted from a baselined schedule
U Deleting an activity may disrupt schedule logic and complicate efforts to compare the

current schedule to the baseline.

[ So, what should be done if the activity is no longer valid? ]

O Its duration should be zeroed out and the activity marked as completed.

[ So, what should be done if some portion of the activity valid or completed? ]

O The remaining duration of the activity should be zeroed out and

O A record kept of the completed portion

In addition, a note should be added to the schedule to document why the activity’s duration

or remaining duration was removed.
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{EM, Out-of-sequence logic

U Rescheduling activities may require adjusting network logic.

U Out-of-sequence logic results from progress on an activity performed in a different

order than originally planned such as

* an activity starting before its F-S predecessor has finished;
%+ an activity starting before its S—S predecessor has started; or

% an activity finishing before its F-F predecessor has finished.

{ Out-of-sequence progress is common and should be expected. J
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{EM, Out-of-sequence logic

L When out-of-sequence progress occurs, managers and schedulers may choose to:

1. Retain the existing network logic

2. Override the existing network logic

O Retained logic and progress override are options in scheduling software (Primavera)

that must be properly set before updating the status of the schedule.

U Each _approach represents a different philosophy, and they can have vastly different

effects on forecasted dates.
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{EM, Out-of-sequence logic — Example

O The figure represents the original plan, but:

“ We assume that:
v' The status date is December 30 (green line)
v" “Install tile in bathroom and kitchen” has completed on time
v No progress was made on “install interior doors,” so its start date is
rescheduled for December 31.
o However, its successor activity “install interior door, window, and
baseboard trim” did start on December 29 and two carpenters

accomplished 32 hours of work.
The Original Plan for Interior Finishing

1202172025 12/28/2025 17472026 112026
Install tile in bathroom and kitchen 12122 12124 3
Install interior doors 12/26 12129 ' _]
Install interior door, window, and baseboard trim 12/30 U7 __]
Install carpeting and wood flooring 118 1115 -

Source: GACQ. | GAO-16-89G
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4 Out-of-sequence logic — Example: Retained logic

Q In the case of retained logic,

work on the activity that began out of sequence is stopped until its predecessor is
completed as much as possible of the original network logic is preserved
¢ because the remainder of the out-of-sequence activity is delayed until the
predecessor finishes, to observe its original sequence logic.

U Gray bars that represent actual accomplished effort.

This start-stop-resume approach may not be an efficient way to install interior trim

but it may be important given the reliance of the trimming activity on the installation

Retained Logic

1212172025 121282025 11472026 1M12026
Install tile in bathroom and kitchen 12122 12124 =_l
Install intenior doors 12131 12
Install interior door, window, and baseboard trim 1229 1/8
Install carpeting and wood flooring 179 116

Source: GAD. | GAD-16-B9G
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{Ew Out-of-sequence logic — Example: Retained logic

|
0 |
Install Metal Studs & Door Frames |
15WD |
|
o |
3
[Ty
:
Hang Drywall olg
10WD =1s
2 | =
|
|
Fid,
4 Tape & Finish Drywall
= 10WD
g |
£
I
1 5 10 15 20 25 50 i5
Time (Workdays)
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{Ew Out-of-sequence logic — Example: Retained logic

[ [
[ [
| |
|
50 |
Install Metal Studs & DLJrcr Frames |
Rd =s5WD I
|
[
| [No Title] i |
| ¥ o £
| S|
| | Hang Dyl 1
| | Rd=7WD =
| £ | =
[ [
| |
I mh I
= Tape & hinish Drywa
= zl® Rd = 10WD
g 212 |
£ 82
|
| |
1 5 10 15 20 25 30 35
Time (Workdays)
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Out-of-sequence logic — Example: Retained logic

[ Split the activity

v What is the problem?

I I
| |
| |
| |
50 I
Install Metal Studs & Dﬁ{:nr Frames |
| Rd=5WD |
I |
| |
| &
| E'I o
| 60 51 S|
Begin —» Comp Hang Drywall ol =
Hang Rd=7WD S12
Drywall sl=
Complete I I
| |
| 70
. = Tape & Finish Drywall
= o | * Rd = 10WD
5%
] o |2 |
B 3|2 |
| |
| |
] 5 10 15 20 25 z0 35
Time (Workdays)
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4 Out-of-sequence logic — Example: Override logic

O In progress override, work on the activity that began out of sequence is permitted to

continue, regardless of original predecessor logic.

O The predecessor and successor activities may now be executed in parallel.

Progress Override

1272112025 1202812025 11412026 1M11/2026
Install tile in bathroom and kitchen 12/22 12/24 )
Install interior doors 12131 12 — =_ n
Install interior door, window, and baseboard trim 12129 1/6 K 3
Install carpeting and wood flooring U7 1114 N

Source: GAD. | GAO-16-89G
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{Ew Out-of-sequence logic — Example: Override logic
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Out-of-sequence logic — Example: Override logic

=7 While the progress override accelerates the overall construction schedule by ;\
working day, the time savings may not be feasible for several reasons:
1. It assumes no dependency
2. It assumes available resources on both activities where only two carpenters
available who cannot be allocated simultaneously.
\.3. Carpeting cannot start earlier than planned due to resource availability = /

Retained Logic

1212172025 121282025 11472026 1M12026
Install tile in bathroom and kitchen 12122 12124 =_l
Install intenior doors 12131 12
Install interior door, window, and baseboard trim 1229 1/8
Install carpeting and wood flooring 179 116

Source: GAD. | GAD-16-B9G
Progress Override

1272112025 1202812025 11412026 1M11/2026
Install tile in bathroom and kitchen 12/22 12/24 )
Install interior doors 12131 12 — =_ n
Install interior door, window, and baseboard trim 12129 1/6 K 3
Install carpeting and wood flooring U7 1114 N

Source: GAD. | GAO-16-89G
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{EM, Out-of-sequence logic — Retained vs. Override

O Retained logic is a more conservative approach than progress override

L Progress override may show better progress, but it may result in an unrealistic plan.

What is recommended approach?

Retained logic is preferred approach

BUT...
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K Out-of-sequence logic — Recommended approach

O It is recommended that the scheduler examines each instance of out-of-sequence

progress case by case.

O Although out-of-sequence activities are common,

¢ They should be reported,

* An analysis of the effect on key milestone dates is recommended before out-of-

sequence activities are formally addressed.

O Regardless of how management wishes to proceed with the work related to the out-of-

sequence activity, the logic relationship between activities should be repaired.

% If left alone, out-of-sequence activities may

v Complicate total float values

v' Cause activities to become artificially critical.

v Represent risk or potential rework
By: Alavipour, PhD, PMP, CMIT
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{Ew Out-of-sequence logic

PMI Best practice

Default Condition

The settings become important only when there is out-of-sequence work that does not match the origi-
nal logic programmed in the network, and even then only when that out-of-sequence work affects the critical
path. The use of the setting for retained logic versus progress override often depends on the scheduling speci-
fication of the governing contract. Most construction scheduling specifications require the use of retained
logic; however, there are still many contracts that do not address the issue. Therefore, it is always a good
idea to check which setting is being used when reviewing a schedule, or series of schedules. The “physical”
location in the Primavera software for making a selection between the two options is under the schedule
button and then the options button.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glod g 355 &g 3o e 399 o .53 5F
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Out-of-sequence logic — Best practices

PMI Best practice

Best Practices

Using retained logic is preferable to progress override. Retained logic may give a pessimistic view of the proj-
ect completion date, as it does not account for completed work between an unfinished predecessor and an
incomplete successor, but it is a/great indicator of where changes in the logic need to be made to reflect the
reality of the project. Progress override ignores logic related to out-of-sequence work and can leave unstated
activities out of the network calculations because a successor was started prior to the predecessor’s actual
start. These unstated activities calculate float values equal to the remaining duration of the project because
project override ignores the established logical link, etfectively making the unstated activities perform as
open-ended activities. It is easy to miss these activities, as they do not show up on critical or near-critical
paths and “ride” the data date. For this reason, progress override tends to give an overly optimistic view of
the project completion date.

Correcting the logic of out-of-sequence activities to reflect the actual plan in the field for completing the
project is the best way to solve the problem. Otherwise, it is important to use a consistent setting throughout
the series of schedules because changing the settings in a series of schedules can' impart significant changes
in milestone completion predictions and the identification of the critical path.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el gld g 555 &g 3o e 399 o ,53 5O
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A Out-of-sequence logic — Advisories

PMI Best practice

Advisories

The two settings will likely have a significant effect on the critical path, with progress override showing a very
optimistic prediction of completion. With the use of progress override, activity logic that has been ignored due to
this setting will change the network calculations such that float values for those activities will not be dependable.

Changing the settings in between schedule updates can artificially show delay or mitigation gains, chang-
ing from retained logic to progress override can improve completion predictions, and changing from progress
override to retained logic can show a delay to milestone completion.

A temporary use of the settings provides a diagnostic tool to'assess how out-of-sequence work is affect-
ing the job. The settings should be changed temporarily to see what happens. The total float values should
be analyzed to ensure that work is not being ignored and riding the data date with an abnormally large total
float value. Consult with field personnel to correct out-of-sequence progress and ensure the schedule accu-
rately reflects the plan to complete the project.

If the schedule suffers from excessive out-of-sequence work, progress override may lessen the effects of
the remaining incomplete work, driving other work that can or does start. If that out-of-sequence work con-
tains eritical path work, changing the settings may show wariances to help flag the presence of that critical
path work that needs to be analyzed.
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7.\ Checklist

U Schedule progress is recorded regularly and the schedule has been updated recently.
Schedule status is updated with actual and remaining progress.

L Schedule status is based on progress records for the current time period; they include
pertinent activity information such as name, unique ID, original and remaining
durations, forecasted and actual start and finish dates, and float.

U The status date (or data date) denoting the date of the latest update to the schedule is
recorded.

L At least one in-progress activity is critical.

L No activities precede the status date without actual start or finish dates and actual

effort up to the status date. No activities beyond the status date have actual start or

finish dates or actual effort.

By: Alavipour, PhD, PMP, CMIT Www.dralavipour.com el giledy gasw 353 &g 30 e 399 Jlao 155 B2



0395 JrS 9 i)l cgiilo) g3y 4ol Az s LSy wiul b
/ Actual Progress ¢ LogIC 3l solaiu! b Slwyjey 4t 2yl o luaitiow
7.\ Checklist

O Activities that are behind schedule by the status date have a remaining duration
estimate, and the delay’s effect has been assessed.
¢ If the delay is significant, plans to recover the implied schedule slip have been
evaluated and implemented, if so decided.
¢ Resources are reviewed and may be reassigned, depending on schedule progress.
L Responsibility for changing or statusing the schedule is assigned to someone who has
the proper training and experience in CPM scheduling.
L Changes that were made to the schedule during the update have been documented.
L New activities are reviewed for completeness of predecessor and successor logic,

resource assignments, and effects on the critical path and float calculations.
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7.\ Checklist

O Activities that have started out of sequence or have been completed out of sequence
have been addressed using either retained logic or progress override to reflect the
order in which they were carried out.

0 Management reviews schedule updates to verify and assess effects on the plan.
Significant variances between planned and actual performance, as well as between
planned and actual logic, are documented and understood.

O The schedule structure is examined after each update to ensure that logic is not
missing or broken, all date constraints are necessary, and no artifacts impede the
ability of the schedule to dynamically forecast dates.

O The current schedule, once management approves it, is assigned a version number and

archived.

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .caww! glod gaw 553 &yguo 30 b 399 o ,55 64
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7.\ Checklist

O A schedule narrative accompanies each status update and includes
¢ the status of key milestone dates, including the program finish date;
¢ the status of key hand-offs or giver and receiver dates;
% explanations for any changes in key dates;
¢ changes in network logic, including lags, date constraints, and relationship logic
and their effect on the schedule;
% a description of the critical paths, near-critical paths, and longest paths along
with a comparison to the previous period’s paths; and
% any significant scheduling software options that have changed between update
periods, such as the criticality threshold for total float; progress override versus

retained logic; or whether resource assignments progress with duration.
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A Key questions

1. Is progress recorded regularly? Has the schedule been updated recently as planned? Is
the status date recorded?

2. Is at least one in-progress activity critical?

3. Do any activities have start or finish dates in the past without actual start or finish dates?
Do any activities have actual start or finish dates in the future?

4. 1s responsibility for changing or statusing the schedule assigned to someone who has the
proper training and experience in CPM scheduling?

5. Were any activities started or completed out of sequence? If so, was the logic retained,

or did the scheduler use progress override?

By: Alavipour, PhD, PMP, CMIT Www.dralavipour.com .caww! giled gasw 353 &g 30 L 399 o 53 G7
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A Key questions

6. Does a schedule narrative accompany each status update and include the following?
a. the status of key milestone dates, including the program finish date;
b. the status of key hand-offs or giver/receiver dates;
c. explanations for any changes in key dates;
d. changes in network logic, including lags, date constraints, and relationship logic
and their effect on the schedule time;
e. a description of the critical paths, near-critical paths, and longest paths along with a
comparison to the previous period’s paths; and
f. a description of any significant scheduling software options that changed between
update periods, such as the criticality threshold for total float, progress override

versus retained logic and whether resource assignments are progressed along with

duration.
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A Key questions

7. Is the schedule structure examined after each update to ensure that no logic is missing,

constraints are necessary, and no activities impede the ability of the schedule to

dynamically forecast dates?

By: Alavipour, PhD, PMP, CMIT www.dralavipour.com el glodl gaw 355 gm0 3o e 399 o 55 69
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A Key Documents

1. The schedule narrative.

2. The schedule shows actual and planned dates, remaining duration for in-process
activities, and the status date.
3. Copies of program management review (PMR) briefings are available to verify

whether schedule status is discussed and consistent with the schedule.
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