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A * What we will learn?

O After-the-Fact schedule analysis

» Concepts

% Retrospective IAP and TIA

% Time slice windows analysis (TSWA)

% As-planned vs. as-built windows analysis (APAB)
% Retrospective longest path analysis (RLPA)

% Collapsed as-built analysis (CAB)

O How to choose the methods?

O The most three types of logic

O Effects of three logic types on delay analysis
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FSA methods
Method of Analysis Critical Path Delay Impact Requires
Analysis Tyvpe Determined Determined

Time Slice Effect & | Contemporaneously | Retrospectively Logic linked baseline

Windows Cause programme.

Analysis Update programmes or
progress information with
which to update the
baseline programme.

As-Planned Effect & | Contemporaneously | Retrospectively Baseline programme.

versus As-Built | Cause As-built data.

Windows

Analysis

Retrospective Effect & | Retrospectively Retrospectively Baseline Programme.

Longest Path Cause As-bult programme.

Analysis

Collapsed As- | Cause & | Retrospectively Retrospectively Logic linked as-built

Built Analysis | Effect programme.

A selection of delay
events to be modelled.

¢ oDCcC
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/ FSA methods
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The Information Required

S,
o 8 - J——
B g E 2 5 2E 8
¢ E EQE = 3 SE
M 9 o ) £ o
E E E : @ o E g2
a S2a < afl > aankt
Time Slice
Windows
As-
Planned v
As-Built
Windows
Longest
Path
Collapsed
As-Built
The table above shows the evidence required for each delay analysis method. The table has been simplified.

yh
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ACEMI

d SCL Protocol:

X/

s Very similar to impacted as-planned (in reverse)

Also known as “As-Built But for (ABBF)’” analysis

0’0

X

This is a what if scenario

o

It involves the extraction of delay events from the as-built schedule to provide a

hypothesis of what might have happened had the delay events not occurred.

0’0

It does not require a baseline schedule.

0’0

It requires a detailed logic-linked as-built schedule.
v Itis rare that such a schedule would exist on the project
o Therefore the analyst is usually required to introduce logic to a verified
as-built schedule.

» This can be very time consuming and complex endeavor. '
OoDCC
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ACEMI

 SCL Protocol:
s Once completed (logic-linked as-built created),
sub-networks for the delay events within the as-built programme are

identified

they are “‘collapsed’ or extracted in order to determine the net impact of
the delay events.

s This method is sometimes done iIn windows, using interim or
contemporaneous programmes which contain  detailed and

comprehensive as-built data.
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/ Collapsed as-built analysis — Definition
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O SCL Protocol says:

‘4.7 Collapsed as-built is based on the effect of employer risk events on the programme of work
as it was actually built. Similar to the as-planned versus as-built, the use of this technique is
restricted by its inability to identify concurrency, resequencing, redistribution of resources or
acceleration. This is particularly the case when the nature of the as-built logic is complex, requir-
ing subjective reconstruction of as-built logic. Where acceleration, redistribution of resources
or resequencing has taken place during the course of the works to overcome the effects of events,

this form of analysis may produce unreliable results’.

L The SCL Protocol is justifiably cautious about recommending the CAB approach.
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O AACE method implementation protocol (MIP) 3.8 and 3.9 say:
** Recreates a CPM model starting with the as-built schedule,
then deletes selected delay activities in order to show

what would have happened, had that event not taken place

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



NTP = NET TIME PRESENT

AS=ACTUAL START

ABCP=ACTUAL BASED CRITICAL PATH

éollapsible As-Built

durations equal to actual

to make ES/EF equal to
AS/AF.

«Also contains activities
representing delays.

\ABCP is calculated.

* Schedule created with a Data
Date equal to NTP, original

durations, and logic designed
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/.

By: Alavipour, PhD, PMP, CMIT

\ Glla sed As-Built

* Delay activities are dissolved, in

reverse order.

« Schedule is recalculated after

each dissolution.

* Method purports to demonstrate
what would have happened “but

for” the dissolved events.

~

/

~
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A |

CEM

1. Develop a detailed logic-linked as-built schedule.

2. Sub-networks (fragnets) for the delay events are identified within as-built schedule

3. Collapse and extract Sub-networks (fragnets) for the delay events in order to determine
the net impact of the delay events

O This method is sometimes done in windows, using interim or contemporaneous

schedules which contain detailed and comprehensive as-built data.

Before any collapsing can take place, the delay events relied on EDE,
CDE, or both, must be discretely identified among the as-built activities.

These can be in the form of “fragnets.”
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As-built programme

Delay identified

Delay identified

Delays removed to assess what
should have happened

Diagram lllustrating the Collapsed As-Bullt technigue. '
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___iaaam|

Activity Description Yolal _ 2013

Flog |.| A\ \ A\ . I B
As-Built Schedule
Activity A
Activity B
Owner Delay 1
Activity C
Activity D
Owner Delay 2
Activity E
Activity F
Predicted Completion

Collapsed As-Built Sche

« CAB uses CPM calculations
within a schedule recreated
to mirror the as-built
schedule, with logic.

le

sHolcloloploelop

=

obcc
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Torlanl

Activity Description Elo E

As-Built Schedule
Activity A
Activity B
Owner Delay 1
Activity C
Activity D
Owner Delay 2
Activity E
Activity F
Predicted Completion

Collapsed As-Built

! -

to mirror the as-built
schedule, with logic.

le

C}_DIDFGFC‘I-CIGD

Activity A

Activity B

Owner Delay 1
Activity C

Activity D

Owner Delay 2
Activity E

Activity F

Predicted Completion

DD,: 04 Jan 13

+ CAB uses CPM calculations
within a schedule recreated

h =T, A 0 h 0

-
-
-
-
H -
-

By: Alavipour, PhD, PMP, CMIT
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Activity Description Tolal _ 2013

FL ] Iy - Y] -

As-Built Schedule

Activity A

Aclivity B

Owner Delay 1
Activity C

Activity D

Owner Delay 2
Activity E

Activity F

Predicted Completion
Collapsed As-Built
Activity A

Activity B

Owner Delay 1
Activity C

Activity D

Owner Delay 2
Activity E

Activity F

Predicted Completion

=3 17 Dec 13

+ CAB uses CPM calculations
within a schedule recreated

to mirror the as-built

schedule, with logic. DD,.: 17 Dec 1

T NI

» Owner delays are deleted

and the schedule is =
recalculated. ﬂ "
DD,: 04 Jan 13

129
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Collapsed as-built analysis — Example

Todal

2013

Activity Description = T A Y

As-Built Schedule

Activity A

Activity B

Owner Delay 1

Activity C

Activity D

Owner Delay 2

Activity E

Activity F

Predicted Completion
Collapsed As-Built

Activity A

Activity B

Owner Delay 1

Activity C

Activity D

Owner Delay 2

Activity E

Activity F

Predicted Completion

+ CAB uses CPM calculations
within a schedule recreated

to mirror the as-built

schedule, with logic.

le

- Owner delays are deleted
and the schedule is
recalculated.

DD,: 04 Jan 13

_L_

DD,,: 17 Dec 1

By: Alavipour, PhD, PMP, CMIT
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Collapsed as-built analysis — Example

Activity Description Lot T 5T 2012 : ST T E
As-Built Schedule
Activity A O | 17 Dec 13
Activity B 0 ———
Owner Delay 1 0 —
Activity C 0 [s—
Activity D 0| =———om
Omgr Delay 2 o4 . CAB uses CPM calculations S
Activity E 0 within a schedule recreated —
Activity F 0 to mirror the as-built
Predicted Completion o | schedule, with logic. DD,,: 17 Dec 1
Collapsed As-Built Schedule
Activity A 0 :
Activity B 0 || t— ;
Owner Delay 1 0 -
Activity C 0 -
Activity D 0 | __
pr-.j:r Delay 2 0_1| - owner delays are deleted |
Activity E 0 and the schedule is _H
Activity F 0 recalculated. S
Predicted Completion 0 DD,,: 04 Jan 13 §
oDCC
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A Collapsed as-built analysis — Example
E]\/‘ll

Activity Description Toul _ 2013

As-Built Schedule
Activity A
Activity B
Owner Delay 1
Activity C
Activity D
Owner Delay 2
Activity E
Activity F
Predicted Completion

Collapsed As-Built

vl H |

ja— | 17 Dec 13

« CAB uses CPM calculations
within a schedule recreated
to mirror the as-built

schﬂﬂl.llﬂ. with |Ggi¢. DD,,: 17 Dec 1

olocploplololep

le

Activity A 0 |

Activity B 0

Owner Delay 1 0

Activity C 0

Activity D 0_|

Owrmgr Delay 2 0 * Owner delays are deleted -

Activity E 0 and the schedule is :

Activity F 0 recalculated.

Predicted Completion 0 || op,: 04 Jan 13 : r
OoDCC
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Collapsed as-built analysis — Example

Tesal

2013

Activity Description Flos =

As-Built Schedule
Aclivity A
Aclivity B
Owner Delay 1
Activity C
Activity D
Owner Delay 2
Activity E
Activity F
Predicted Completion
Collapsed As-Built Sche
Activity A
Activity B
Owner Delay 1
Activity C
Activity D
Owner Delay 2
Activity E
Activity F
Predicted Completion

i a W

+ CAB uses CPM calculations
within a schedule recreated
to mirror the as-built
schedule, with logic.

le

* Owner delays are deleted
and the schedule is
recalculated.

DD,: 04 Jan 13

0 |
0
0
0
0 |
0
0
0

L=

() P [ ]

210ct13 : 17 Dec 13

Requested]
Time Ex!ensrm;

DD;,: 17 Dec 1

IS I'T ALWAYS THAT SIMPLE?

vuCC
J 133
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[ week1 | week2 | Wweek3 | Weeka | wWeekS | Week6 |
As-Built Submit RF: [ |
Owner Delay _
Schedule
R Answer RFI E
withDelays | - ocror petoy
Perform Work S |
As-Built | week1l | Week2 | wWeek3 | Weekd | Week5 | Weeks |
: Submit RFI - Remove
ZChEdu::Tlth Dy
wner Dela
Y Answer RFI [ | Delay,
Removed Contractor Deloy [N 1 week
First Perform Work S
As-Built [ week1 | week2 | Week3 | weekda | weeks Week 6 |
. Submit RFI [ |
Schedule with Contractor Delay .5 weeks Remove
Contractor Owner Delay 1.0 weeks Contractor
A RFI "
DEIHYT"IEI"I nswer E Total 1.5 weeks Delay,
Removed Perform Work e S Woek t.
oDCC
134

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



0595 39 Sl p3U 5IUT zolor aiyl 3
(After-the-Fact Schedule Analysis) B g b £489 31 ury Ol sl Sloj 3T 1l sl Sloj 50T
/ Collapsed as-built analysis — Example

ACEMI

[ week1 | week2 | week3 | weeka | weeks | weeks |

As-Built Submit RFI (|

Owner Delay
Sc_hedule Answer RFI L4
withDelays | o i actor Delay IR

Perform Work |
As-Built | Weekl | Week2 | Week3 | Weekd4 | Week5 | Week6 |
Schedule with | s pmir gEl [ | Remove
Contractor | owner Delay — Contractor
Delay Answer RFI L4 Delay,
Removed No Delay
First Perform Work | SE————___——_
As-Built [ wWeek1 | wWeek2 | wWeek3 | Weekd4 | Week5 | week 64

Submit RFI [ | Remove
Schedule Contractor Delay 0 weeks Owner
with Owner Owner Delay 1.5 weeks

| h DEWELIHE E Total 1.5 weeks DE'H',F,
Delay Then 1.5 week
Removed Perform Work [ S
oDCC
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Often known as “but-for” analysis
Easy to understand
Does not require baseline programme

Can isolate impact of EDE from CDE when iterative applications applied

AN NN N

Used for after-the-fact schedule (retrospective delay impact)

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573
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ACEMI

X Rejected by many courts especially if the as-built schedule is not well developed

x  Static analysis (Retrospective critical path)
x Collapsed As-Built Analysis “freezes” the critical path.
v" It could be improved if step-based approach and window analysis used.

x  The critical path then changes depending on the *“subtraction” made,
but these critical path “shifts” rarely match the shifts shown in the
contemporaneous project schedules.

X Subjective in terms of actual progress and changes (using all new logic and

progress)
x Ignores plan because you heavily rely on as-built
x Can be extremely complicated
X Susceptible to manipulation during as-built logic assignments

X Moderate to very high in terms of time and cost
x No consideration of concurrent delays if no step-based approach is used. '
oDCC
137
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O The actual effect of the delay event is known.
L An accurate as-built schedule is available or can be developed.

L A baseline schedule is not available.

Before using this method, the analyst needs to ask some questions!
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ACEMI

Before carrying out the delay analysis, the analyst needs to ask many questions of the
data...LLet’s see!

1. Is there an appropriately detailed as-built programme in existence, or does one

need to be constructed from base raw documents?

/7

«»» If not, does sufficient data exist to allow one to be reconstructed?

2. Secondly, if a detailed as-built programme exists, can the start and finish dates

for each activity be verified?

3. Thirdly, once the as-built start and finish dates have been verified, and corrected

where necessary, can periods of inactivity be identified along any of the tasks?

4. Lastly, if all of the above can be verified, can the as-built logical relationships and

dependencies between each activity on the programme be accurately identified and

simulated in the base programme? '
ODCC
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O Inthe CAB base model, the “as-built’ dates are actually calculated.
O The start and finish date of each activity must rely on its as-built duration and one

of four types of logical relationships used in CPM networks to connect related tasks

to their successors

Final paint

As-planned sequence with as-planned logic.

Final paint

FF +5

Final paint

Carpets

/ \ As-built sequence 1.

Carpets

Final paint

Carpets

As-built sequence with as-built logic.

8585 2=
FF -5

Carpets

As-built sequence with alternative as-built logic.

Which one?

S
DCC
140
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O The logical relationship illustrated in SS_ LOGIC would more accurately represent
what actually happened. Carpets commenced following 25 days of Final Paint progress
and finished in accordance with their as-planned duration. Final Paint on the other
hand overran its as-planned duration, but with no resultina delav to Carpets.

Final paint

As-planned sequence with as-planned logic.

Final paint

FF +5

Final paint

Carpets

/ \ As-built sequence 1.

Carpets

Final paint

Carpets

As-built sequence with as-built logic.

8585 2=
FF -5

Carpets

As-built sequence with alternative as-built logic.

On a project with thousands of activities, the analyst may have to make
literally thousands of amendments such as the one demonstrated above!

S
DCC
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L There are several ways to perform a Collapsed As-Built Analysis. Two of them are:
1. Unit subtractive as-built (window analysis)

2. Gross subtractive as-built (single base analysis)

First, a model of the as-built schedule, which is called the As-Built Calculation Schedule,

Is developed with actual schedule logic and actual activity durations.

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573
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1. ldentify the window for analysis.

a) If the analysis is a “single base,” then CAB model window is the entire project

duration.

b) If the analysis is carried out as a “window” analysis, then justification for each

window needs to be given.

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573
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2. ldentify all known delay events in the as-built model.

% The owner-caused, contractor-caused, concurrent delays are then identified in

the As-Built Calculation Schedule.

Example of an Owner-Caused Delay Qu;utiﬁf-d by a Duration Variance Calculation

Bctivity Activity Activity Duration
Activity Original Duration Actual Duration Variance Delay Delay
Ma. (WD) WD) (vo) Responsibility
A 10 10 1] -
B & 5 0 -
[ 10 20 10 Owner
D & 5 (1] -
E 25 30 5 Contractor
|
ODCC
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ACE

MI

3. ldentify the sequence of extraction of delay events in each window.
a) Extracted all at once
b) Extracted one at a time on a “stepped basis”

v The usual approach in this case is to collapse activities in reverse order,

based on the latest actual finish date and working back to the beginning of

the window, one at a time.

v The traditional approach is to extract both EDE and CDE from the

same CAB model, with CDE removed first, to allow the contractor the

benefit of any concurrent or pacingdelays.

I. Calculate delays caused by the owner

Il. Calculate delays caused by the contractor

If delays cannot be demonstrated to be EDE, they are treated as CDE ] opcc
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4. ldentify the method of extracting delay events.

/7

% The process can be carried out by simply

a) Deleting the delay events (not recommended)

b) Dissolving the delay events (can be done by Primavera)
v' The delay events’ successor activities are tied to their predecessor

activities to maintain schedule logic continuity instead of deleting.
: Backhoe Excavate |
Irestall Shonng |

Cormrmon L ab-clbr

T el Tl W |

= E=clhoe Excavate
- u] Common Labarer Excavabe

c) Reducing the delay event duration to zero
Each method could result in a different answer!

The analyst should be consistent in the method of extraction to avoid criticism for Dig

meth
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5. Remove the first delay (or set of delays) from the CAB as-built.
% Log the movement, if any, to the CAB calculated completion date.
v" By removing delays that were caused by the delay, the As-Built Calculation
Schedule for each schedule window may or may not collapse.
I.  Complete movement
il.  No movement or partial movement
*» If near critical paths are being tracked, note the change in float along the path of

the delay event extracted.
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5. Remove the first delay (or set of delays) from the CAB as-built.

I. Complete movement: If the As-Built Calculation Schedule completion date

collapses exactly to the duration of the delays, the net duration of the schedule

collapse is the amount of EDE, CDE, or neutral!

¢ Because there were no_concurrent delays to the critical path that were

caused by the others.

*

» EDE may have caused increases to the contractor’s home office overhead

L)

costs, and/or the contractor’s and its subcontractors’ field office overhead

COsts.

Actual time-related cost increases would still need to be demonstrated with evidence
to prove that the contractor or its subcontractors actually incurred compensable
delay damages.

ODCC
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As-Built Schedule Showing Owner-Caused and Contractor-Caused Delays

AS-BUILT DURATIOM: 170 WD

: DELAY DELAY
: 10 WD 10 WD
oo™ 20 WD

"o

Design 4 Fabricate/Deoliver

P ' : pryed FLOAT
Equipmeant i m Equipment 20 WD
and Piping m- Z E Zzza._..-.-...__._._____g

Procure Install Equipment

O
m
>
=4

B =i MEGHANICAL PROJECT
e COMPLETION COMPLETION
' DELWA.D? DZ,EDl..'..,‘..AD? " Precommission
NN 50 WD e
Frocure Piplng i -‘- Install Piping
FabricatesS

Deliver Piping
As-Built But-For Schedule With Owner-Caused Delays Removed

AS-BUILT BUT-FORDURATIOM: 160 WD é%

OWHNER DELAY RESPONSIBILITY: 170 WD — 160 WD = 10 Wi

DELAY
10 WD

Design : "‘ Fabricate/Deliver ‘. FLOAT

CLAA R AR REEEENEARER RN L]

i ant Egquipmeant A0 WD
a1 ement T s ;
i Procure Install Equipment i
i Eaquinment MECHANICAL ¥ PROJECT
e COMPLETION COMPLETION
: D.IEE:.I;','%? BE%ITT"-'ALD? & Precommission
: 20 WD NN NN 60 WD TowD
Frocure Piping T "‘ Install Piping
| zowD | WD — Work De
Fabricate/ i

Dealiver Piping

B <ritical Path I ion-Critical Paih Conractor-Caused Delaws Cremer-Causced Deloys

Nofe: Because of confractor-caused delays on the critical path, the Project Cormpiletion
cowld hawve been achveved orify 10 WD eardier if the owner-caused delays did not occur.
Therafore, the owner’s responsibilityv for a compensable delay is 70 WO
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5. Remove the first delay (or set of delays) from the CAB as-built.

1. No movement or partial movement: If the As-Built Calculation Schedule does

not collapse at all or partially collapse,

the caused delays that were removed were either:

a) Not on the critical path and, therefore, the caused delay would not

have affected the completion date(s).
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In this case, the 5- work day owner-
caused delay affected Activity C,
which still had 10 work days of
available float after the delay occurred
because the Activity E and Activity D
were the actual critical path to the

Completion of Work

Owner-Caused Delayvs Were Not on the Critical Path

ACTIVITY A

]
Wl i pgyp

v
5WD
OWNER-
SWD + £g g CAUSED

DELAY
50 =

5 WD i COMPLETION
Fgo ! n OF WORK
ki
5WD

FSo !

[ 23 - Starl-lo-Slart
FS - Finish-to-Start
WD - Work Days

30WD

- Crritical Path - Mon-Critical Path Crwner-Caused Delay

Because the 5 WD owner-caused delay is not on the critical path, removal
of the 5§ WD owner-caused delay would not have resulted in an eariier

completion date.
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5. Remove the first delay (or set of delays) from the CAB as-built.

1. No movement or partial movement: If the As-Built Calculation Schedule does

not collapse at all or partially collapse,

the caused delays that were removed were either:

b) Concurrent with other caused-delays that were also on the as-built critical

path which prevented the schedule completion date from collapsing to the

original projected completion date at the start of the window.
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In this example, the 5-work day
owner-caused delay and the 5-
work day contractor-caused delay
affected two parallel activity paths,
were independent delays, and both
delays would have extended the

completion of the project.

1. Total delays: 5 days

2. EDE: 0 days

3. CDE or concurrent: 5 days
% CDE: 0 days

¢ Concurrent: 5 days

Owner-Caused Delays Were
Fully Concurrent with Contractor-Caused Delays

COMPLETION
] K: OF WORK
Y
FSO : 10'WD
m PE  Finisniosta
FS - Finish-to-Start
20WD 5 WD WD — Woark Days

CONTRACTOR-
CAUSED DELAY

ACTIVITY A
: 10WD : FS
: v
; 5 WD
" OWNER-
' SWD 1 Fs0 CAUSED
! v DELAY
1 880 | ACT C AHA
i el
i
i
L]
L]
L]

- Critical Path Cwner-Caused Delay Contractor-Caused Delay

Because the owner-caused delay and contractor-caused delay are independent,
concurrent, and both equal to 5 WD, removal of the 5 WD owner-caused delay
would not have resulfed in an earlier completion date.

ODCC
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5. Remove the first delay (or set of delays) from the CAB as-built.

1. No movement or partial movement: If the As-Built Calculation Schedule does

not collapse at all or partially collapse,

the caused delays that were removed were either:

c) Concurrent in part, but not for the entire caused delay period.
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(After-the-Fact Schedt
ACollapsed as-built analysis
ACceEMIN— Practical procedure

O Stepped basis

s Total delays: 10 days
s EDE: 5 days
s CDE: 5 days

STATUSED END OF

SCHEDULE WINDOW

DATA DATE DATA DATE
A", "

i 10'WD ;
i

Planned Schedule

at Start of Window

' : COMPLETION
1 ff—_-’- OF WORK
_ 2 REWD :

As-Built Calculation !
Schedule at End

S5WD .

G‘WNER: DELAY
ACTIVITY C (i,

Could stepped basis always help
with concurrent delays?

i
i
i
.
of Window i
]
i
i
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85=0
10 WD 10WD . COMPLETION
: Y L " OF WORK

CONTRACTOR : it
DELAY : ':i SWD |
ACTIVITYE DO
WD 25WD . _iowp
L 2 ;?_.Zi'___—__ ————— OWVERALL :
ACTIVITY A | |&l

O ]
i 1DWD s
_ CONCURRENT i
! ACTB DELAY CAUSED ;

. L 1 d ! 5 WD DELAY
As-Built But-For ' SWD | e T ) causepay
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: 10 WD i COMPLETION
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y DELAY '
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1. Stepped basis

s Total delays: 5 days
s EDE: 2 days
+» CDE: 3 days

If you extracted based on
stepped basis, you would have
problem with concurrent delays

2. CDE first
s Total delays: 5 days
+» CDE: 0 days
s EDE: 5 days

i FSO0;
n

Which one is correct?

Owner-Caused Delavs Were
Partially Concurrent with Contractor-Caused Delays

ACTIVITY A

]
10 WD : FS o

= w
OWNER-

SWD 1 Fsp CAUSED

1
1
]
]
[]
:
DELAY
550  acv
i
:
1
1
1

SWD
FSO ; COMPLETION
] ,Cj OF WORK
10 WD

55 — Start-to-Start
FS - Finish-to-Start

20 WD IWD WD - Work Days
CONTRACTOR-
CAUSED DELAY
B Critcal Path Orwner-Caused Delay

- Ag-Built Noncritcal Activity Contractor-Caused Delay

Because the 3 WD contractor-caused delay is only partially concurrent
with the 5 WD owner-caused delay, removal of the 5 WD owner-caused

delay would result only in a 2 WD earlier completion.

-
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1. Concurrent delays Owner-Caused Delavs Were
Partially Concurrent with Contractor-Caused Delavs

]
10 WD : FS o

= w
OWNER-

SWD 1 Fsp CAUSED

DELAY

5WD
FSO COMPLETION
I ;C: OF WORK
FSO ! 10 WD
! 55 - Start-to-Start
FS - Finish-to-Start

s Total delays: 5 days

s EDE: 2 days

+» CDE or concurrent: 3 days
v' CDE: 0 days

v Concurrent: 3 days

20 WD 3 WD WD — Work Days
CAUSED DELAY
Concurrent delays need to be |
considered case by case! e i Owner Gaused Delay

B 2=-Built Moneritzal Activity Contractor-Caused Delay

Because the 3 WD contractor-caused delay is only partially concurrent
with the 5 WD owner-caused delay, removal of the 5 WD owner-caused

delay would result only in a 2 WD earlier completion.

~
obcCcC
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5. Remove the first delay (or set of delays) from the CAB as-built.

a )

EDE is considered compensable unless it cannot be proved.

Then, the non-compensable delays should be checked if document is not

enough
- ; J

The CAB Schedule Delay Analysis that removes contractor-caused delays is used to

determine the time period between the actual completion date and the as-built but-for

completion date for assessment of liguidated damages by the owner

If delays could not be assigned to EDE, it would probably considered as CDE

wDCC
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6. Confirm the residual CAB is reasonable for the purpose of collapsing further.
* If any anomalous results are encountered after collapsing the programme, these
require adjustment prior to any subsequent collapsing.
v'If the correction affects the critical path,

it is advisable to make the same correction to the original CAB

base as-built programme _and repeat the process of extracting

delays (Step 5) from the first delay event.
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6. Confirm the residual CAB is reasonable for the purpose of collapsing further.

0 An examination for out-of-sequence work should be made of the logical relationships

In the statused schedules that depicted the actual manner in which the work was
accomplished during each window.
s Often, the actual sequence of work that was examined at the end of the window

was different from the contractor’s planned sequence of work at the beginning

of the window.

Therefore, the logical relationships between the schedule activities in the as-built schedule

at the end of a window are different from the planned logical relationships between the

schedule activities at the beqginning of the window.

If the actual sequence of work indicates that a different logical relationship model
between the activities is warranted, the analyst would adjust the schedule logic in
the As-Built Calculation Schedule to represent the as-built conditions.

opCC
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Logic Relationships at the Start of a Window May Change During the Window
START OF END OF
(After-the-Fact Sched WINDOW WINDOW
A Collapsed as-built analysis A N
7.\ - Practical procedure
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7. Extract the next delay event (or set of delays).

“ Repeat Steps 5 and 6 again until all delays exhausted.

« If a windows approach is being used, repeat Steps 5 and 6 for those events

whose completion dates fall within the window being analyzed.
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8. Record all movement to the calculated completion date from all CAB simulations.

9. Repeat the process in revise chronological order, until all delays have been

accounted for and their impact on the CAB model recorded on a liability summary

table.
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o0 OO0

Impact liability table — collapsed as-built tWe.

Actual completion date of Jan 18, 2009.
The CAB analysis is carried out using multiple windows.
+ Fragnets 001 and 002 occurred in the first window being analyzed (August 31, 2008).
The CAB analysis is carried out using the “stepped-extraction” technique (No concurrency considered).
Both updates (e.g., UD03) and CABs are used for the analysis.
+ The contemporaneous progress update UD02, dated July 31, 2008, indicated a loss of 3 days from
July 31, 2008 to August 14, 2008.

v Thisis attributable to a CDE of 3 days. What is this and Why itis
A dissolve function in P6 was used. attributed to the CDE?

l What happened here? |

Event

Cumulative delay
Base Projected Net EDE CDE Con-

Event Event Event Event

(Fragnet) Type  Actual Actual Duration Base Schedule Completion Los current
Start Finish (Days) Schedule ta Date Date Gain
Date Date
001 EDE T-Sep-08 11-Sap-08 4 CAB 31-Aug-08
CAB 31-Aug-08
002 CDE 4-Sep-08 8 Sep-08 4 CAB 31-Aug-08
uDo3 31-Aug-08 14-Jan-09
003 CDE 15-Aug-08 24-Aug-08 9 CAB 14-Aug-08 9-Jan-09
uDo2 31-Jul-08 &-Jan-09 3
004 EDE 2-Jul-08 7-Jul-08 5 CAB 30-Jun-08 1-Jan-09 5
005 CDE 2-Jul-08 S-Jul-08 3 CAB 30-Jun-08 1-Jan-09 0
UDo4 30-Jun-08 S-Jan-09 -4
006 EDE 5-Jun-08 8-Jun-08 3 CAB 1-Jun-08 &-Jan-09 0
007 EDE 3 -Jun-08 &-Jun-08 3 CAB 1-Jun-08 2-Jan-09 3
Contract Completion Date: 1-Jan-09 1
Totals 17 1]
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Planned | Impacted | Collapsed | Window

Vs As Baseline As Built | Analysis

Built
Time Required Moderate to Minimal Lesser Time Moderate to Most Time
High depends unless as-built required High consuming
on data creation compared to compared to
required TIA other
methods
Level of Effort High Minimal unless Moderate High High
as-built
creation
required

R

ODCC
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Comparison between methods

Comparing Planned
Factor Vs As
Built
Expertise Level High Moderate
Required
Complexity High Low
Data High Low to
Requirement Moderate

By: Alavipour, PhD, PMP, CMIT

Impacted

Baseline

Moderate

Low

Moderate

Collapsed
As Built
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Window

Analysis

Moderate High
Moderate High
High High

R
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Comparing Planned Vs | Impacted | Collapsed | Window
Factor As Built Baseline | As Built | Analysis

Accuracy of More Low Moderate High High
Result accurate with

Perspective

Analysis

Prospective or Both, Retrospective Both, Retrospective Retrospectiv
Retrospective Prospective Prospective e
Application and and

Retrospective Retrospective

QA

ODCC
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Comparison between methods — Performed in USA

Mumber of Cases

0 Research done by Arditi and Pattanakitchamroon, Analysis Methods in Time-
Based Claims, 2008 (NOTE THAT THIS IS BEFORE AACE 29R-06 2011)

16 4.50
14
14 3.83 1 4.00
1 3.50
12 Lo 11
10 3.18 3.00 s
10 2.57 28 c
a . -]
/.\ )/ 250§
8
8 <
/ \ / 2002
-
6 1.44 \‘:} 3
/ 1.50
4
1.00
2 0.50
0 - T T 0.00
Schedule As-planned vs. as-built  Impact as-planned Collpased as-built Time impact analysis Produclivity analysis
review/discussion analysis analysis analysis
Delay analysis methods used and acceptance index by courts/boards 169
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U Research done by
Arditi and
Pattanakitchamroon,
Analysis Methods in
Time-Based Claims,
2008
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Schedule As-planned vs. Impactas-  Collapsed as-built  Time impact Productivity
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[1 No schedule 7 Bar chart = Network diagram

Delay analysis methods by type of schedule used
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100% -
| Research done by
Arditi and
Pattanakitchamroon, 80%
Analysis Methods in &
Time-Based Claims, %
2008 o
= 60%
e
-g 40%
%
20% - | I ' H
0%

Schedule  As-planned vs. as- Impactas-  Collapsed as-built Time impact Productivity
review/discussion  built analysis  planned analysis analysis anlaysis analysis

M Project schedule was not updated @ Project schedule was regularly updated |
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Comparison between methods — Performed in USA

~ 0O Research done by Arditi and by Arditi and Pattanakitchamroon, Analysis Methods in Time-

Percentage and number of cases
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Based Claims, 2008
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Schadule As-planned vs. as-  Impact as-planned  Collapsed as-built  Time impact anlaysis Productivity analysis

review/discussion built analysis analysis analysis

(1 Contractor does not provide schedule analysis 1 Contractor uses in-house staff = Contractor hires scheduling expert

Delay analysis methods by quality of expertise and data used
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~ O Research done by Arditi an by Arditi and Pattanakitchamroon, Analysis Methods in Time-

Based Claims, 2008

T LT

100% prooorry e (T

% 80%

3

5

2 60%

E

=

=

=

= :

@  40% T

g

Q3

e

& 20%

;
0% ;
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Delay analysis methods by project duration
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— O What is the most popular n What is the most popular method? Research attempting to answer this question
IS scares.

U Braimah, N. & Ndekugri, I. 2008. Factors influencing the selection of delay
analysis methodologies. International Journal of Project Management,
26(8):789-799.

Delay Analysis Method Usage Index Rank
As-planned vs as-built 65.7 1
Impacted as-planned 50.4 2
Collapsed as-built 54.8 3
Time impact analysis 48.2 4
Net impact 45.7 )
Global 45.5 5]
Window analysis 40.2 7
5-Curve 33.8 8
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O The analyst should first consider several key factors to assess whether a

contemporaneous period analysis is the most appropriate methodology for the

unique project circumstances.

O It is the responsibility of the party asserting the claim to demonstrate that it is

entitled to an extension of time and/or compensable delay damages from other party.

 If a contractor is requesting, they are responsible for providing the proof of the

delay.
v It is not the responsibility of the owner to perform such an analysis to

demonstrate that the contractor is or is not entitled to a time extension or to

X

ODCC
176

time-related damages.
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O According to SCL delay Protocol

** Irrespective of which method of delay analysis is deployed, the conclusions

derived from that analysis should make sense.

{ How to choose the method of delay analysis?}

1. The relevant conditions of contract

2. The nature of the causative events

3. Toensure a proportionate approach, the value of the project or dispute

4. The time available

5. The nature, extent and quality of the records available

6. The nature, extent and quality of the programme information available

7. The programmer’s skill level and familiarity with the project .’
OoDCC
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O According to AACE RP29R-03:
1. Contractual requirements
Purpose of analysis
Source data availability and reliability
Size of the dispute
Complexity of the dispute
Budget for forensic schedule analysis
Time allowed for forensic schedule analysis

Expertise of the forensic schedule analyst and resources available

© o N o g bk~ w D

Forum for resolution and audience
10. Legal or procedural requirements

11. Past history/methods and what method the other side is using .’
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ACEMI

Factors for choosing an appropriate delay analysis technique.

o the programme information available budget for forensic schedule analysis
e the programmer’s skill level and time allowed for forensic schedule
familianty with the project analysis
e expertise of the forensic schedule
analyst and resources available
e forum for resolution and audience
e legal or procedural requirements

e past history/methods and what r
method the other side is using

SCL Protocol AACEI RP-FSA
e the relevant conditions of contract e contractual requirements
e the nature of the causative events e purpose of analysis
e the value of the dispute e source data availability and reliability
e the time available e size of the dispute
e the records available e complexity of the dispute
]
]

JCC
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O According to Long International Inc.:

1. Purpose of the analysis and contract requirements
Change order development

Negotiated, mediation, arbitration or litigation Settlement
Complexity of the project and schedules

Length of the period being analyzed

Availability and quality of the project schedules

Time and budget

/f logic linked baseline schedule in addition to up to date schedules anm

iInformation exist, we use observational method (especially time slice

N o gk

windows analysis), however if this is not the case, the modeled method

should be used.

# HOW MUCH THE MODELED METHOD SHOULD BE DETAILED?/A’CC
180
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O According to Long International Inc.:

1. Purpose of the analysis and contract requirements

While modeled analysis methods may be appropriate for the contractor,

observational analysis methods may be more appropriate for the owner.

2. Change order development

[ Detailed modeled schedule analysis may not be necessary ]
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O According to Long International Inc.:

3. Negotiated, mediation, arbitration or litigation Settlement

Detailed modeled schedule analysis may not be necessary for negotiation,

while it is necessary for mediation, arbitration or even litigation.

4. Complexity of the project and schedules

/A large and complex project with multiple critical and near-critical paths\

may require a less detailed modeled approach, where a simplified

\_approach may not be sufficient in the event of multiple concurrent delays.
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O According to Long International Inc.:

5. Length of the period being analyzed

If the analysis period is short, a detailed modeled approach may not be

necessary.

6. Awvailability and quality of the project schedules

/ The analyst must consider (but not necessarily use) each available \

schedule update.

Additionally, the guality of the schedules must be evaluated at a high
level to determine the usability of the schedules and if, and to what J
DCC

l)r\ extent, corrections are required.
183
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O According to Long International Inc.:

7. Time and budget

/Final consideration, and one that encompasses each of the previous factors.\

A detailed modeled analysis may be time consuming and, therefore

expensive to develop.

If a schedule analysis must be completed quickly and or budget is limited,
K a detailed approach is most likely not an option.

ODCC
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O According to Ramskill Martin:

4 N

Ramskill Martin (Regional Director Planning & Delay Analysis) says:

The nature and quality of the records available is the single most

\_ Important factor affecting the decision as to what technique to adopt. Y,
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$ The most three types of logic

1. Contractual logic
2. Mandatory logic
3. Discretionary logic
¢ Contractors choice

* Most likely to be out of sequence
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{EM] Effects of three logic types on delay analysis

L These three groupings of logic appear in virtually all schedules
O Usually have little impact on forensic delay analysis
* Forensic delay analysis is an art and science.
v If the project goes smoothly and you use contemporaneous schedule

analysis, you do not need that.

O Delay methodologies are impacted differently by these logic types.
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{EM] What is the issue with discretionary logic?

O Performing a forensic schedule delay analysis on a project with excessive

discretionary logic can make certain FSA methodologies unreliable

QO Itis likely to be the most out of the sequence
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ACEMI

O Out of sequence work can occur regardless of the logic group involved with the

activity

L The contractor may install the footings and foundations and then come back and
excavate for utility access afterwards,
despite the logic of installing the underground utilities prior to the

foundation or footings
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O But the most common type of out-of-sequence work occurs when the successor
activity starts before the predecessor is complete
O This is very normal and happens all the time

WHY?

Because we always think when activity is done at 95%, we already finished

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



0595 39 Sl p3U 5IUT zolor aiyl 3
(After-the-Fact Schedule Analysis) B g b £489 31 ury Ol sl Sloj 3T 1l sl Sloj 50T
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Why this may affect the delay analysis?
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What should be done?

L When delay analysis is conducted, disputes may arise if the contract does not

specify which logic mode is to be used.

O While the retained logic mode is preferred by some for updating schedules,
others claim that it makes it impossible to get an accurate

update schedule

Which ESA methods may get mostly affected by out of sequence?
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A FSA methodologies and out-of-sequence work

O From the least impact to the highest impact

1. Collapsed as-built

2. Time slice windows analysis (Contemporaneous period analysis)
3. Time impact analysis (Retro)
4

As planned vs. as-built windows analysis
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$ Time slice windows analysis and out-of-sequence work

O If updates are corrected each time to revise the logic (as is often recommended as

proper update procedure)

Then out of sequence work should be irrelevant
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{EM] Time impact analysis and out-of-sequence work

L Same as issues for the “time slice windows analysis™

O Fragnet should address delays, not resequencing,

that should be part of update process
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A As-planned vs. as-built and out-of-sequence work

L Affected the most by discretionary logic

U Default methodology
* Many people and projects use this method because usually there are no

)

accurate updates.

» Often used in situations with lots of discretionary logic, out of sequence

L 4

work and poor schedules

&

» Other methodologies not appropriate because updates not maintained

L)

[ Which one is the worst? |AP or APAB? ] '
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{EM] What we will learn?

U

What is liquidated damages (LDs)?

How to estimate liquidated damages?

When do liquidated damages begin and end?
Types of liquidated damages estimates

Enforceability

U 00O DO DO

Bonus or incentive clauses
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$ Liquidated damages — Introduction

O An Owner’s delay damages may include the loss of income, the cost of alternate

facilities, increased financing costs, extended overhead costs, and lost profits.

+»» Because these costs are difficult to measure, the liguidated damages clause is

often a preferred alternative to the reimbursement of actual damages.

O Liguidated damages are predetermined prior to the execution of the Contract.

O The exact amount of the liquidated damages is specified in the Contract.

O Liguidated damages clauses can take many forms.
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A Liquidated damages — Introduction

U The Owner should seek the assistance of qualified counsel in:

1. Structuring the wording of the clause

2. Computing the damages it may reasonably sustain if a delay occurs to all or a

portion of the Project.

U Projects such as highways and transit systems have a value to the public, but delay

damages for such often cannot be easily calculated.

Therefore, the Owner cites a liquidated damages amount to cover the estimated damages

that will be sustained if the Project is completed late.

X

ODCC
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$ Liquidated damages — Introduction

0 One might ask why an_ Owner_would specify a liquidated damages amount in

advance as opposed to seeking recovery for actual damages if a delay occurs.

The answer is that liquidated damaaqges are desirable when it is difficult or impossible to

accurately determine the actual damages that the Owner would incur in the event of a

delay, particularly for public projects.

U The Owner should check with counsel before calculating the amount of liquidated

damages to ensure that all legalities are considered.
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$ Liquidated damages — Sample of contract clause

Sample Liquidated Damages Clause

Should the contractor fail to complete the contract within the time allowed
by the contract to include time extensions allowed by executed change
orders, then for each calendar day of delay, the owner has the right to
withhold the amount of $500 per calendar day as liquidated damages.

These liquidated damages are compensation to the owner for costs the
owner may experience due to the contractor's delay and are not to be
construed as penalties.

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



05932 30 WISl LT golor w3
(Liquidated Damages) b ,8,15 4 03,19 & bus 36T 1l b Jlo 5J0T
A Liquidated damages — Example

O If a contractor falls behind schedule due to un-excusable delays during the project, the

liquidated damages clause allows it to determine whether recovery efforts would be

cost effective.

For example, if a contractor is behind schedule due to un-excusable delays by ten days on
a project and the liquidated damages are $300 per day, the potential exposure is $3,000.
If the cost of accelerating the work to make up the ten days is $7,000, then the cost-
effective decision is to finish late.

The contractor may still decide to accelerate the work because of other

X

ODCC
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considerations.
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A How to estimate liquidated damages?

Owner should consider the following items when preparing an estimate of LD:

e Cost for project inspection

e Costs for continued design services

e Costs for the Owner’s staff

e Costs for maintaining current facilities

e Costs for additional rentals

e Costs for additional storage

e Lost revenues

e Costs to the public for not having the facility
e Additional moving expense

e Escalation costs

e Financing costs

While other costs may be
included in the liquidated
damages estimate, this list
provides a general idea of
the types of costs to

consider, .r

ODCC
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A How to estimate liquidated damages?

A note of caution: Liquidated damages are specific for each Project.

O Unfortunately, Owners often use standard tables for liquidated damages that may not

reasonably reflect the damages they will sustain if a delay occurs on their Project.
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A How to estimate liquidated damages?

0 Owners must recognize that liquidated damages do not necessarily bear a direct

relationship to the Contract amount.

Two different projects of equal value can have very different potential damages.
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U For some projects, liquidated damages are specified on an hourly basis.

O In certain critical highway projects, the Owner specifies hourly liquidated damages

for failing to open portions of the roadway to traffic at set times for each day of the

Project.
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A Graduated damages
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O In some cases, liquidated damages may be graduated.

For example, the liquidated damages may be $1,000 per day up to a certain date or for a
defined number of days, and then may increase to $1,500 per day for delays beyond the

date or in excess of the initial number of days.

These graduated liquidated damages should reflect the Owner’s
Increase in damages as the delay continues.
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* Graduated damages: Example

State Departments of Transportation have liquidated damages clauses similar to the one

shown below

Sample Liquidated Damages Clause

Should the contractor fail to complete the contract within the time allowed
by the contract to include time extensions allowed by executed change
orders, then for each calendar day of delay, the owner has the right to
withhold the amount of $500 per calendar day as liquidated damages.

These liquidated damages are compensation to the owner for costs the
owner may experience due to the contractor's delay and are not to be
construed as penalties.

From More Than To and Including Daily Charge
$ 0 $ 100,000 $ 300
100,000 500,000 550
500,000 1,000,000 750
1,000,000 2,000,000 900
2,000,000 5,000,000 1,150
5,000,000 10,000,000 1,350 '
10,000,000 — 1,400 0DCC
27
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A Graduated damages: Example

8.8

Delay Damages If the Contractor fails to comply with Sub-Clause 8.2 [Time for Completion],
the Employer shall be entitled subject to Sub-Clause 20.2 [Claims For
Payment and/or EOT] to payment of Delay Damages by the Contractor for
this default. Delay Damages shall be the amount stated in the Contract Data,
which shall be paid for every day which shall elapse between the relevant
1.1.25 “day” means a calendar day. Time for Completion and the relevant Date of Completion of the Works or
Section. The total amount due under this Sub-Clause shall not exceed the
maximum amount of Delay Damages (if any) stated in the Contract Data.

These Delay Damages shall be the only damages due from the Contractor for
the Contractor's failure to comply with Sub-Clause 8.2 [Time for Completion],
other than in the event of termination under Sub-Clause 15.2 [Termination for
Contractor’s Defaulf] before completion of the Works. These Delay Damages
shall not relieve the Contractor from the obligation to complete the Works,
or from any other duties, obligations or responsibiliies which the Contractor
may have under or in connection with the Contract.

This Sub-Clause shall'not limit the Coniractor's liability for Delay Damages
in any case of fraud, gross negligence, deliberate default or reckless
misconduct by the Contractor.

X

ODCC
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$ Graduated damages: Example

8.7. Delay Damages

If the Contractor fails to comply with Sub-Clause 8.2 [Time for Completion], the Contractor
shall subject to notice under Sub-Clause 2.5 [Employer’s Claims] pay delay damages to the

Employer for this default. These delay damages shall be the sum stated in the Appendix to

Tender. which shall be paid for every day which shall elapse between the relevant Time for
Completion and the date stated in the Taking-Over Certificate. However, the total amount due
under this Sub-Clause shall not exceed the maximum amount of delav damages (if any) stated
in the Appendix to Tender.

These delay damages shall be the only damages due from the Contractor for such default, other

than in the event of termination under Sub-Clause 15.2 [Termination by Emplover] prior to

completion of the Works. These damages shall not relieve the Contractor from his obligation to

complete the Works, or from any other duties, obligations or responsibilities which he may have
under the Contract.
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A When do liquidated damages begin and end?

U The Contract should clearly specify when the assessment of liquidated damages will

begin and end.
1. Often, the Contract will state that the liquidated damages will apply to the time

period from the specified Contract completion date until the completion of all

work.

2. Sometimes the Contract will tie the assessment of liquidated damages to the

substantial completion date.

3. Another common milestone for liquidated damages is the date when the Owner

obtains beneficial use or occupancy of the Project.

ouds dyoed gleiue ogdle &y lowy adgl G I ew I plonil o & (J 90 0 51 Ll o (-0

)k jlropmé ol o )Gl LYS @ (Fawwy 9 ¥ 0ol Cale; b gl wadge wily (ylowy
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{E& When do liquidated damages begin and end?

U Regardless of the time period specified:

* Contract should be as clear as possible on this point
s Estimate used to determine the liquidated damages amount should be as clear

as possible on this point
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$ When do liquidated damages begin and end? — Example

O If the Owner assesses liquidated damages from the Contract completion date to the

completion of all work,

the Contractor may be able to successfully argue that the Project achieved
substantial completion and the Owner gained use of the Project well before the date
that all work was completed and that

because the liquidated damage amount was based on the Owner not having

use of the Project, the amount assessed was excessive.
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A When do liquidated damages begin and end? — Example

O In another case, the Contract may refer to substantial completion without a clear

definition of precisely what needs to be complete in order to achieve that milestone.

Again, the parties may have an argument as to the proper period for assessing the

liquidated damages.
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A ‘] Application to project milestones

U Liquidated Damages clauses can also be written to apply to milestone dates or events

during the Project.

U The amounts of these milestone liquidated damages may be separate from the

liguidated damages amount that applies to Project completion.
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$ Application to project milestones — Example

A project may involve the construction of several buildings. In the Contract, the

Liquidated Damages clause may specify separate damages for

1. Completion of each building

2. Overall completion of the project

A highway construction Project may specify liquidated damages for the completion of

each bridge and for Project completion.
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A Enforceability
ACEMI

O One of the Owner’s major _concerns when using a Liquidated Damages clause is

whether or not it will be enforceable.

O If a Contractor completes a Project late and is assessed liquidated damages by the

Owner, it is possible that the assessment may be challenged.

| |
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O There are two basic approaches that a Contractor may use to overcome the

assessment of the liguidated damages.

1. Contractor may attack the propriety of the assessment by

disclaiming responsibility for the delay.

2. Contractor may claim that the specified amount of the liquidated damages is

excessive and, consequently,

acts as more of a penalty than a damages compensation.
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O If a Contractor challenges responsibility for a given delay, it must show through a

delay analysis that the delays to the Project were excusable delays and, therefore,

warrant a time extension.

O Similarly, the Contractor may attempt to show only partial responsibility for delays

to a Project, arguing that the Owner also caused some concurrent delays.

% As previously discussed, then the Contractor may be granted relief from the

assessment of some or all of the liquidated damages.
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U The Contractor may argue that the amount specified was excessive and was in effect a

penalty rather than a statement of the Owner’s loss.
% Some Owners may feel that it does not matter whether the amount reflects a
penalty or a loss, since the damages were clearly specified in the Contract that

bears the Contractor’s signature.

{ Does it really matter? ]
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In construction Contract law in the United States, penalties in a construction Contract

are not enforceable.

1If it is found that the amount specified was too high, it may be judged as a penalty and not

a liquidated damaage.

In such cases, the courts will not enforce the clause.

For this reason, most knowledgeable attorneys carefully avoid the use of the word penalty

anywhere in the Contract.
Judges have been known to disallow clauses merely because the word was used in the

Contract wording. '
OoDCC
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If a Liquidated Damages clause is considered a penalty and becomes void,

the Owner may sue for actual damages, which may exceed the amount under the

Liguidated Damages clause.
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Approach 2
PA Ao

Sub-Clause 8.8 Delay Damages

Under the laws of many countries or other jurisdictions, the amount of these pre-defined
damages must be a reasonable estimate of the anticipated or actual loss caused to the
Employer by the delay. Therefore if the Delay Damages are fixed at an unreasonably large
amount, they may be unenforceable in common law jurisdictions or subject to downward
adjustment in civil law jurisdictions.

ODCC

44
By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



0595 3 Wl sl LI gol> w48

’ (Liquidated Damages) b ,8,15 4 03,19 & bus 36T 1l b Jlo 5J0T
Approach 2
A PP

https://www.lexology.com/library/detail.aspx?0=d413e9e1-6489-439e-82h9-246779648efh

USA May 122008

In the United States, a liquidated damage clause is
intended to estimate damages in the event of non-
performance or breach of contract. A liquidated damages
clause will be enforced where the court finds that the
harm caused by the breach is difficult to estimate, but
where the amount of liquidated damages is reasonable
compensation and not disproportionate to the actual or
anticipated damage. The intent of liquidated damages is
simply to measure damages that are hard to prove once
incurred. If the liquidated damages are disproportionate,
they can, however, be declared a penalty. The clause is
then void, and recovery will be limited to the actual '

damage that results from the breach.
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https://www.lexology.com/library/detail.aspx?0=d413e9e1-6489-439e-82h9-246779648efh

Most other common law countries such as England,
Australia, Ireland and Canada have similar rules with
regard to liquidated damages, and do not allow for
liquidated damages that are used as a penalty.1 One
exception to the rule is India, where the Contracts Act
makes no distinction between liquidated damages and
penalties, and allows for contractual damages for failure
to perform even if the intention is to penalize.2

[ What does that mean? J '
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L Once liquidated damages are involved in litigation, there are further issues to be

addressed.
Even if a Contractor is successful in challenging the amount of the liquidated

damages, it does not mean the Owner is not entitled to any damages.

{ It simply means that the Owner must prove the actual damages J

How should that be proved?
Who should prove that? '
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O In case the contractor proves the damages agreed are considerably greater and

disproportionate to the actual damages suffered,

then the courts have powers to reduce the amount of damages to a degree
equal to the damages suffered by the employer.

However, the burden of proof lies with the contractor to prove that

the damages in the agreed condition are considerably greater than the

damages suffered.
It is not enough that the agreed amount of damages is

greater than the actual damages.

[ How about French law? ] '
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U French Law does not interfere into what has been agreed by the parties.

U French Law does not allow any reduction in delay damages as it follows the principle

that the amount of damages agreed by the parties is an agreed sum and was in the

contemplation of the parties

[ How about middle east? J '

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



059 30 Wl sl Ul 2ol 0ol 48

’ (Liquidated Damages) b ,8,15 4 03,19 & bus 36T 1l b Jlo 5J0T
Approach 2
A PP

L There is a difference here between the Omani and UAE laws from the French Law.

0 Omani Law and the UAE Law including the MENA region allows the courts to

1. Reduce the damages in case the contractor proves the damages are considerably

greater than what are suffered.

2. Completely waive it if the contractor proves that no damages have been suffered

by the employer.
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A Types of liquidated damages estimates

O Three conditions may occur during the project compared to the liquidated damages:

1. High estimates
2. Low estimates

3. Actual damages
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A High estimates
ACEMI

O When the Contractor challenges the amount of liguidated damages, the Owner must

substantiate the validity of the damages.
¢ This does not mean that the Owner must demonstrate that actual damages are

comparable to the liquidated damages specified in the Contract.

In other words, when the Contract was drafted, given what was known at that

time, was the estimate a reasonable one?

Clearly, it is in the Owner’s best interest to maintain the

documentation used to estimate the liquidated damages figure.

N

o

DCC
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A High estimates — Example
ACEMI

O If it Is determined that the Owner’s estimate was not reasonable or did not reasonably

approximate the liquidated damages amount specified, the clause may not be

enforceable.

For example, if the Owner’s estimate showed potential damages of $4,500 per day, but the
liquidated damages amount specified in the Contract was $10,000 per day, then the

amount specified most likely would be construed as a penalty and, therefore, not be

enforced.
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/ Low estimates
ACEMI

Most of the time, the amount of liquidated damages specified in a Contract is too low.

Can the Owner recover its damages when they are greater than the specified liquidated

damages?

O In most cases, the Owner is limited to the liquidated damages amount specified.

L The argument is that the Owner wrote the Contract and calculated the damages and is

not entitled to collect more than the specified amount.
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/ Low estimates
ACEMI

Just remember that a Liquidated Damages clause is often used because it was difficult

to accurately calculate the actual damages.

While the Owner has the opportunity to recover actual damages, it may be very difficult

to substantiate that the Owner is entitled to damages above those specified in the

Liguidated Damages clause.
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A Actual damages
ACEMI

When the Owner may seek actual damages for a delay caused by a Contractor?

1. If the Owner does not include a Liquidated Damages clause in the Contract

2. If the clause is deemed legally unenforceable

The Owner should seek gualified counsel to properly prepare the damage

computations. In order to assess all the damages of a Contractor-caused delay, the

Owner should document all damage items to the maximum extent possible.

[ HOW? Let’s see.

ODCC
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A Actual damages
ACEMI

1.

The items listed below should be considered

Increase in costs for inspection, site visits, and so forth.
Increase in its moving costs

% Such as escalation of moving costs, storage of items, temporary facilities, and

SO on.

Additional rent to occupy its previous facilities longer than planned
Any extended staff costs

¢ If the owner had staff involved with the construction project
Any costs associated with temporary lodging, particularly with respect to housing

development.

X

ODCC
58

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com el gled guw 353 &yguo 30 Lo 399 ko 573



0595 39 Sl U 5IUT zolor aiyl 3
(Liquidated Damages) b ,8,15 4 03,19 & bus 36T 1l b Jlo 5J0T
A Actual damages
ACEMI

The items listed below should be considered

6. Additional interest expense relative to the cost of financing.
7. Damages from other follow-on contractors
% Those who have been delayed by the delay caused by the first contractor.
% These damages would then be a part of the owner’s actual delay damages
8. Lost revenues from not being able to produce its product
¢ Lost revenues and profits—is often difficult to recover.
% However, this does not mean that owners should not claim for lost revenues and
lost profits.
% Chance of recovery of lost revenues or profits may be enhanced, for instance, if
the owner is able to show a measurable difference in the production rates of the

old facility and the new facility. .'

ODCC
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& Actual damages — Example

Statement of Actual Damages—ABC Corporation

As noted by our expert report prepared by Trauner Consulting Services,
Inc., the project was delayed 150 calendar days, attributable to the
contractor. Based on a delay of 150 calendar days, the following damages
are claimed by the ABC Corporation.

Additional Design Services

Based on the records of our design firm, the A/E made 22 more site visits
than the number originally scheduled. The exact cost for these 22 site
visits was $10,560.

Moving Costs

Because of the delay, ABC Corporation was forced to renegotiate its
contract with its moving company. The renegotiated contract was $6,520
higher than the original moving contract.

Rental Costs
ABC Corporation was forced to stay in its previous facilities for an additional '
five months. The documented rental costs during this period were $617,000.
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A Actual damages — Example

Staff Costs

ABC Corporation’s in-house construction staff remained active on the
project for an additional 150 days. The staff costs based on salaries and
benefits were $61,845.

Temporary Lodging

ABC Corporation’s plant start-up engineer moved to the project site based
on a promised completion date (four months later than the original date)
by the contractor. The contractor exceeded that date by 35 days. The
lodging and subsistence paid to the start-up engineer during that 35-day
period totaled $2,265.

Finance Cost

ABC Corporation financed this project at an interest rate of .5% over
prime. Because of the delay, ABC Corporation recorded additional
financing costs of $792,000.

Claims by Follow-On Contractor
ABC Corporation received a delay claim from its start-up contractor. The
claim was settled for the amount of $29,000.

Lost Revenues

Because of the delay, ABC Corporation was unable to benefit from the
increased production capability of the new facility. Based on sales records, '
the lost revenues total $2,675,000.

Total Damages due ABC Corporation: $4,174,190.
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