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Have You

Identified
Every Risk?

When assessing the

likelihood of project
completion...



Modeling Float-UseRisk in Schedule Risk Analysis

Use of float and its influence in the likelihood of completion has

been overlookedin Monte Carlo schedule modeling, leading to

exceedingly optimistic probabilities of completion. This Keynote
illustrates how the Graphical Path Method (GPM), by modeling the
risk of float usein schedule risk analysis, assists schedulers in more

accurately predicting probable project finish dates.
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75% Of Projects Finished 10%
Behind Schedule

Only one in ten public sector
organizations hit this target
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PMI's
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2012 -2016, only 51% to 49% of
Projects completed on time

The High
Cost of Low
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Disruptive Times

Expanding the Value Delivery
Landscape to Address the High Cost
of Low Performance
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M High Maturity
I Low Maturity

~ Two-Thirds of Low
Maturity Projects Late*

Figure 1: Value Delivery Capability Maturity Leads to Greater Project Performance

Average percentage of projects completed on time
64%

36%

Average percentage of projects completed within budget
67%

43%

Average percentage of projects that met original goals/business intent
78%
56%

Average percentage of projects experiencing scope creep
45%
63%

Average percentage of projects deemed failures
12%
21%

Average percentage of budget lost when a project fails
27%
37%

* 2016 Pulse 49% on-time performance increased to 52%




Planning & Scheduling
“We know effective scheduling

The Scheduling Conundrum makes a significant difference to
project success, and we know what
effective scheduling looks like, but in

VS oS e & The scheduling conundrum is simple: most projects, the schedule is

8\ i | We know effective scheduling makes a significant ignored, bad scheduling practice is
difference to project success and we know what the norm, and most projects finish
effective scheduling looks like but in most projects, late”

the schedule is ignored, bad scheduling practice is
the norm and most projects finish late.

\\,

The concepts and ideas outlined in this series of articles
are drawn from many sources and an on-going dialogue
with friends and colleagues around the world. These are
indeed ‘interesting times’; the business of scheduling and
its underpinning concepts and theories underwent a
revolution in the early 1960s with the introduction of
critical path scheduling but since then all that really changed until recently is the scheduling tools and the

...t can be solved
through training
and accreditation




NEW YORK TIMES BESTSELLER

The Art and Science
of Prediction
PHILIP E. TETLOCK
DAN GARDNER

"The most important book on decision-making since Daniel Kahneman's

Thinking, Fast and Stow.” —JASON IWEIG, wan street Journal

In fact, Pat Weaver’s lament apart, deterministic
schedules, even if built collaboratively and reliable,
kept current, and followed (in and of itself, a rarity)
without a probability attached to the finish date or the
likelihood of on-time project completion are hardly
effective project completion forecasting tools
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“Apparently, if you want to make a
prediction about the future, you should
base it on hard data, and that data should
be completely divorced from any hunches
or biases. You should deal in
probabilities—never certainties—and

offer an unambiguous timeframe.”
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“[...] you should base it on hard data

and that data should be completely
divorced from any hunches or biases.”
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“You should deal in
probabilities—never
certainties—and offer an
unambiguous timeframe.”




cutting through complexity

GLOBAL CONSTI RUCTION SURVEY 2015 | A \
CLoBALCONSTRUCTION SURVEY 21
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Climbing
the curve

2015 Global Construction
Project Owner's Survey

AND,

WHAT

ABOUT
PROBABILITIES?

kpmg.com/building

KPMG INTERNATIONAL

Maturity in performance Maturity in relationships

Owners continue to experience project The push towards contractor collaboration
may need more impetus
ffered one or mc e n ntractor collaboration over the
us year. For energy and n: rces and S
r respond the figures were 71% and 90% have a high level of trust in their conti rs
naor cantrantar narfarmance is the sinale hicaest

A mixed approach to contingency planning
A mixed approach to conting: @ 30% perform quantitative risk analysis to calculate

deadlines in the past 3 years

rform quantitative risk a . .
contingencies

ntingency based

Climbing the curve | Global construction survey 2015 | 3

12



HAVE WE IDENTIFIED EVERY RISK?

Q: Of the projects started in your organization in the past 12 months that were deemed failures, what were
Pl the primary causes of those failures? (Select up to 3)

“ PULSE ofthe
PROFESSION®

Global Total

Change in organization’s priorities |
PULSE OF THE PROFESSION N . . .
Change in project objectives |
ENDIX: section

.
I h e H I g h your estimation, what percentage of the projects completed wit|

Inaccurate requirements gathering |

Opportunities and risks were not defined |

Global Total

|
l
l
|
Costof Low = oo | nadequaterisin on doa fsthe project |
Finshed withintheir iniil budgets | Inaccurate cost estimates |
l
l
l
l
l

iced scope creep or uncontrolled changes to the project’s scope

Project budget lost when a project fails
erformance

{ed project sponsors who were actively supportive of the project

Inadequate/poor communication |

Inadequate sponsor support I

How will you improve
business results?

Poor change management |

the projects started in your organization in the past 12 months t
2 primary causes of those failures? (Select up to 3)

Inaccurate task time estimate |

Global Total
Resource dependency |

Change in organization's priorities

Change in project objectives. - S S S e S e e .

Inaccurate requirements gathering |nadequate resource forecasting
Opportunities and risks were not defined

e o e e Limited/taxed resources

Inadequate/poor communication X .

Insdeqatesponse suppet Inexperienced project manager
Poor change management

Inaccurate task time estimate.

Project Management Institute y

Team member procrastination

Resource dependency

Inadequate resource forecasting

Uitedaxed resurces Task dependency
Inexperienced project manager
‘Team member procrastination O th er
Task dependency
Other

0% 10% 20% 30% 40%

50%




RISK TAXONOMY (Besides Inherent Risk*)

Project-Specific Risk Events

Known, probable factors specific to the
project resulting in non-random
distribution of outcome and that can
be potentially mitigated or removed

Risks associated with permitting,
fabrication/deliveries, site conditions,
installation, weather

Probability and impact informed by
interviews with the project team

Typically assumed to occur less than
100% of the time

*Inherent activity duration uncertainty risk

Systemic Risks

Anticipated, probable factors that
result from project delivery risks and
that can be potentially mitigated

Inexperienced owner, new process
technology, overly aggressive fast-
tracking, estimate has not been

confirmed with historical data, etc.

Empirically validated parametric, or
Monte Carlo modeling, informed by
organizational assessments

Occur 100% of the time with stated
ranges of probability of impact




I’'m here to tell you about a
schedule risk we continue to
disregard in schedule risk
assessment at our own peril!

0000000000000000000000
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HAVE WE IDENTIFIED EVERY RISK?

™ Safran whostole my Float? “T...] we often see that [...]

Float unquestionably provides flexibility witf.\in the s‘chedule that can be fI Oat i S CO n S u m ed at a h i g h

used t(? oﬁ“set pro.blems and dela.ys. But the |n.verse is e?lso true: any .

reduction in float increases the risk of the project running late. rate I n th e ea rly p h a SeS Of
the project driving the
entire project towards

In complex projects, we often see that, and for several reasons, the float . . . . .

is consumed at a high rate in the early phases of the project driving the C rltl Ca I Ity W I t h m u Itl p I e

entire project towards criticality with multiple critical and ng
paths. This may pass unnoticed as smaller step by step delayS'®

consumption of float is not recognised until a critical, or multiple critiC8 C ritica I a n d n ea r C ritica I

paths are the result.

n
When all or most of the float is consumed in the earliest phases of a p at S o
project the person responsible for the succeeding phases may ask the
question, and rightly so; who stole my float?

As near critical paths become critical, there is an increased likelihood
that a delay on one or any of these paths will cause the project to finish
late. If there is more than one critical path, a delay on any of these will
cause the project to finish late, significantly reducing the likelihood of
finishing on time.



HAVE WE IDENTIFIED EVERY RISK?

Project Services Pty Ltd

FLOAT - IS IT REAL?

Presented at:
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Float - Is It Real?

Under most contracts, if the first delay was caused by the client and the second by the
contractor, the contractor would be liable for damages for the total extent of the delay shown
in Figure 9, but if the situation was reversed, with the initial dclay being caused by the
contractor and the sccond delay by the client then the contractor would be entitled to an EOT
and reimbursement of delay costs. A highly undesirable lottery!

Some authors are suggesting that float be apportioned in advance between the client and the
contractor’. This solution has some merit (particularly at the theoretical level), but managing
the schedule to know what float is available and how it should be allocated given the
uncertainties and variability inherent in the CPM process would require a major expenditure
of resources. However, this could offer a better solutions than float being consumed on a “first
in, best dressed” basis (ie float being (reated as a ‘resource’ available (o the project).

Concurrent Delays

The discussion thus far has only considered a single delay cvent. If there are parallel (or
concurrent) delays impacting different parts of the schedule at the same time; understanding
the consequences and apportioning liability becomes far more complex. For more on this
topic, refer (o the paper; ‘Concurrent Delays in Contracts'®.

Resource Levelling

Onc of the primary uses of float in scheduling is to smooth or level resource demands. All
resource levelling options cause float to change. Generally float is consumed to allow some
work to be delayed to remove peaks in the resource demand curve, occasionally, additional
float is created in some parts of a schedule by the resource levelling process shifting the
overall completion date to a more realistic and achievable time. Effective resource levelling
is a highly skilled process that requires far more than simply selecting an option in your
scheduling software. Some aspects of the process required for effective resource levelling are
discussed in the paper ‘Five Steps to Project Success’' .

One characteristic of a resource levelled schedule can be discontinuous critical paths as the
control on schedule dates flows through resource movements controlled by the algorithms in
the scheduling software rather than ‘logical’ connections in the schedule. Another key
consideration is that any change in the scheduled dates for work can cause the levelling to fail
and the overall schedule to be delayed. Arguably, there is no float in a resource levelled
schedule, only the current scheduled dates for the activities that achieve a balanced reso
demand.

The Consequences of Consuming Float

‘Float” unquestionably provides a contingency within the schedule that cal b

problems and delays, but any reduction in float increases the risk of the project overrunning!
As demonstrated in the example shown in Figure 9, above, an ‘inconsequential” delay to a
non-critical activity (that only consumed some of the available float) was a direct cause of the
project finishing latc.

As more paths through a schedule approach “criticality” there is an increased likelihood that a
delay on any one of the near critical paths will cause the project to finish late. If there is more
than one critical path, then any delay on any of the critical paths will cause the project 1o be
late and the chance of completing on time will be significantly reduced.

Using Float - Summary

http://www.mosaicprojects.com.au

/]

...] but any reduction
in float increases the
risk of the project
overrunning!”




HAVE WE IDENTIFIED EVERY RISK?

Analysis of
Concurrent/
Pacing Delays

Ronald J. Rider, MBA and
Richard ). Long, P.E.
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Analysis of Concurrent/Pacing Delays

“By not maintaining
the schedule for which
it has control and

8. EFFECTS OF CONCURRENT PACING DELAYS

There are certain effects that arise from a contractor’s decision to deaccelerate or slow down
its work.

The obvious effect is that the contractor’s action to pace its work is a deliberated
part to cause a delay to the planned schedule of its work activities.
schedule for which it has control and responsibility. the contractor then

The contractor will now have to demonstrate that its “pacing” delay was directly depen
the Owner’s delay. or risk a retrospective analysis that shows that the contractor has ca
anoncompensable concurrent delay to the same critical path or a parallel critical path. The
‘burden of proof is on the contractor to demonstrate that it could have performed its work on

¢ e o e e o responsibil ity, t he

e contractor then risks
being delayed on
other work at some
later point in time.”
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Optimization of float use in risk analysis-based
network scheduling

“[...]1the use of floats can
e lead to an increased risk of
project schedule overruns,
e o g et coss bt oo e and accordingly an increase
S e in project costs.”

procedure to optimize the use of floats in a project network. This procedure
integrates schedule risk analysis and cost risk analysis. The changes in project
costs, associated with the impact of the use of floats on the duration of the

project, are calculated. Accordingly, the optimum use of the floats is identified.
An application optimizing the use of floats in a bridge project is presented to

Daji Gong

Show more

https://doi.org/10.1016/50263-7863(95)00083-6

Project
Management e

Floats are often used in project networks for resource allocations and as ag

The Journal of the Assoclation for Project Management
and the

Xports-Saves:

Readers:

illustrate the procedure. B
(@PLUMX
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A Multi Criteria Decision Making Model for
Prioritizing the Non-Critical Activities in Construction
Projects

Gholamreza Heravi & & Nima Gerami Seresht

“[...]1delay risks of the
non-critical activities are
commonly ignored.”

KSCE Journal of Civil Engineering 22, 3753-3763(2018) | Cite this article

102 Accesses

Abstract

The common approaches for project scheduling in the construction projects majz
on the critical activities and their delay risks. In contrast, delay risks-e
activities are commonly ignored. Although, using float time of the non-critical activities
give the project managers the flexibility for project execution, improper planning of these
activities may turn them into critical activities or even cause delays in projects. In this
paper, the delay risk factors of the non-critical activities are identified and a new
methodology is proposed for prioritizing the non-critical activities to improve the planning
process of the construction projects. Prioritization of the non-critical activities enhances
the project manager’s vision toward the risks incorporated with using the float time of each
individual activity. Moreover, due to the fact that multiple criteria need to be considered
for prioritizing the non-critical activities, an MCDM method is used for this purpose.
Finally, an algorithm is developed for application of the proposed methodology in the
construction projects. The proposed method is evaluated through a case study and based
on the prioritization results a discussion is provided to illustrate the practical application
of the method.
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Float Consumption Impact on Cost and
Schedule in the Construction Industry

Zafer |. Sakka and Sameh M. El-Sayegh
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“Float loss impact in
noncritical activities is one
of the complicated delays

to assess on a project's
duration and cost.”

Abstract

Quantifying and minimizing the risks associated with delays i

industry are the main challenges for all parties involved. Floa

noncritical activities is one of the complicated delays to assess on a project'’s
duration and cost. This is due to the fact that the deterministic critical path

method cannot cope with such delays unless they exceed the total float values.
Further, stochastic analysis, which is used in this research to assess the impact
of such delays, is perceived by many planners to be complicated and time
consuming. This paper presents a method to control the risks associated with
float loss in construction projects. The method uses a recently developed
multiple simulation analysis technique that combines the results of cost range
estimates and stochastic scheduling, using Monte Carlo simulation. The
proposed method quantifies the float loss impact on project duration and cost.
Least-squares nonlinear regression is used to convert the stochastic results into
a polynomial function that quantifies the float loss impact by relating directly
the float loss value to project duration and cost at a specified confidence level.
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“The use of float is not
considered as a factor in

T | et influencing project
Project e — duration in risk-analysis-
Management EuSess oriented scheduling

techniques.”
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UPGRADED RISK TAXONOMY*

» Known, probable factors specific to the
project resulting in non-random
distribution of outcome and that can
be potentially mitigated or removed

* Risks associated with permitting,
fabrication/deliveries, site conditions,
installation, weather

* Probability and impact informed by
interviews with the project team

* Typically assumed to occur less than
100% of the time

*Besides inherent activity duration uncertainty Risk

Anticipated, probable factors that
result from project delivery risks and
that can be potentially mitigated

Inexperienced owner, new process
technology, overly aggressive fast-
tracking, estimate has not been

confirmed with historical data, etc.

Empirically validated parametric, or
Monte Carlo modeling, informed by
organizational assessments

Occur 100% of the time with stated
ranges of probability of impact

Anticipating use of total float, an
expiring resource, and/or slowing
down or accelerating activities

Level resources, pace progress to
other delay, shift in priorities, run
into design holds, shift crews to
competing projects, and so on

Probability/impact are linked to
activities with then-existing float
when scheduled to start

Likelihood of occurrence is selected
by the analyst




Float Usels Commonly Modeled in CPM
Conventional (Deterministic) Scheduling...
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...but NOTin CPM Schedule Risk Analysis!!

- 100% 02Aug 10

- 95% 19Jul10

- 90% 16 Jul 10

Bl Only one curve, no envelope!
Early or late completion curve?
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The Art and Science
of Prediction
PHILIP E. TETLOCK
DAN GARDNER

"The most important book on decision-making since Daniel Kahneman's

Thinking, Fast and Stow.” —J ASON IWEIG, wan street yournal

“In most cases statistical algorithms beat human judgment...The point is now
indisputable: when you have a well-validated statistical algorithm, use it.”
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So, Let’'s Consider the
Graphical Path Method

Intuitive graphical
interface that avoids
water-fall handicap

Network-based
schedules that all
stakeholders can grasp

Immediate visual
impact and results of
revisions (No F9!)

Activities may
floatwhich allows
speculative float use
in risk assessment

Boosts stakeholder
timely interaction
GLELT )]

Total floats and the
critical path/s exist left
of the data date

27



Activities may floatwhich
allows modeling speculative
float use in risk assessment




Modeling the z
Risk of Eé m

[ 4
Speculative
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Float Use - ot P

* (A) Use a uniform distribution: use from 0% to 100% < (C) 100% total-float use for every activity yields

on every activity with a likelihood of 100% the pessimistic completion risk curve

* (B) Pace the likelihood of float use: use free float in e (D) Limiting total float use in Monte Carlo
the first 20% of project duration, use 50% total float modeling to safe float yields the SAFE project
up to 67% of project duration, and use free float in finish risk curve and a more reliable forecast of
the last 33% of project duration* probable project finish dates*

. : . . . https://pmaconsultants.com/publication/RISK-2196%20Removing%20the%20Early-
*h'ttps.//www.academla.ed9/19371183/Ca|cu|at|on of safe float use in risk-analysis- Dates%20Bias%20in%20CPM%20Risk%20Analysis%2023%20May%2016.odf
oriented network scheduling :

© 2020 PMA Consultants LLC
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https://pmaconsultants.com/publication/RISK-2196%2520Removing%2520the%2520Early-Dates%2520Bias%2520in%2520CPM%2520Risk%2520Analysis%252023%2520May%252016.pdf
https://pmaconsultants.com/publication/RISK-2196%2520Removing%2520the%2520Early-Dates%2520Bias%2520in%2520CPM%2520Risk%2520Analysis%252023%2520May%252016.pdf
https://www.academia.edu/19371183/Calculation_of_safe_float_use_in_risk-analysis-oriented_network_scheduling

A Well-Validated Monte Carlo Scheduling Algorithm
Considers the Risk of Float Use

Optimistic Curve
] - 100

E Without Float-Use / - 95

h P80 (10/08/2022) Pessimistic Float-Use - 90
P80 (11/07/2022)

- 85

- 80

\ - 70
Pessimistic Curve - 65

- 60

1 9% of total duration

: Eureka! A bounding
: envelope, 2 curves,
3l early & late probabilities

- 55

- 50

L 45

(%) Ayngeqoid aapenwn)

In this case study, P80 in the
optimistic, no-float use scenario,
reduces to P48 in a scenario that

- 30

Pessimistic
Float-Use (P18)

- 25

- 20
models float use and merely to P18 -

: in the 100% float-use scenario 10

. L5

L] L L] L] L L] L L] L L] L L] 0
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Completion Date




Which PDateTo Select as Your Forecast?

o * . The General Area
[TRRIN Certainty opere
T © = of Possibility
B2
Rl 100% Certain
CEy:
% [ % 93% (give or take about 6%) Almost Certain
v >
= =8 75% (give or take about 12%) Probable
L O E
Bl 50% (give or take about 10%) Chances about even
X Y LW
é E “é 30% (give or take about 10%) Probably not
),
o % Al 7% (give or take about 5%) Almost certainly not
52 & .
0% Impossible

* https://www.cia.gov/library/center-for-the-study-of-intelligence/csi-publications/books-and-monographs/sherman-kent-and-the-board-of-national-estimates-collected-essays/6words.html !



P value depends on whether the
schedule modeled is high-level,
mid-level, or detailed, and on the
extent of float use risked




P Value Options for Detailed Schedules

The General Area of | No Float | Modeled 100%

Certainty Possibility Use Risk | Float Use | Float Use
P100 Certain

P93 +/-6%  Almost Certain 90%

P75 +/-12% Probable 80%

P75 +/-12% Probable 70%

In construction, commonly, a multi-thousand activity level 3/4 network subdividing physical work
into repeating and non-repeating activities ranging from 5 to 15 working days (10 to 30 working
days in the case of mega projects) at the building/area/elevation/trade/crew level




P Value Options for High-Level Schedules

: The General Area of | No Float | Modeled 100%
Certainty Possibility Use Risk | Float Use | Float Use

P100 Certain
P75 +/-12% Probable 80%
P75 +/-12% Probable 70%
P50 +/-10% Chances about even 60%

Commonly, one-sheet, high-level network (scale in weeks or months) the risk analyst develops by
condensing critical, near-critical, and otherwise crucial, high-risk, or wide-duration-ranged activities
in a contemporaneous, detailed schedule into summary activities and milestones




P39 on the 100% F/loat-UseCurve = P75 on Modeled
Float Use = P95 on the CPM Risk Curve

Optimistic Curve

Without Float-Use
] (P95) L 100

- 95

- 90
Pessimistic Curve - 85
- 80
- 75
L 70
- 65
- 60

- 55

P39(10/18/2022)

b Pessimistic Float-Use ’ 50
- 45

- 40
: P39 or nearly even chance in the 100% [ 35

: float-use risk scenario equates to P95 or [ 30
: certain in the no-float use risk scenario, 25
; and 75% or probable in a scenario that [t
models a specific extent of float-use risk 1
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This innovative GPM scheduling
principle allows schedulers to

model the risk of float use in

TAKE-AWAY

schedule risk assessment, leading
to a more reliable forecast of

probable project finish dates.
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