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delay is an act or event that ex-

tends the time required to per-

form tasks under a contract. De-

lays usually show up as addi-
tional days of work or as the delayed start
of an activity, and may or may not involve
a change in the scope of the contract. De-
lays may or may not extend the schedule
for performing the entire scope of the con-
tract. By the most basic principle of critical
path scheduling, delays on network paths
off of the critical path do not extend the
schedule until the entire float along those
paths is consumed [4].

The reason that the determina-
tion of the critical path is crucial
to the calculation of delay dam-
ages is that only construction
work on the critical path had an
impact upon the time in which
the project was completed. If
work on the critical path was de-
layed, then the eventual comple-
tion date of the project was de-
layed. Delay involving work not
on the critical path generally had
no impact on the eventual com-
pletion date of the project [3].

So, why do we care what caused a
delay or who is responsible? Or even
whether a delay occurred? The project is
already over, isn’t it? What difference does
it make now?
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* Owners care because determination
of who caused a delay may result in as-
sessment of liquidated damages or re-
quire the payment of additional com-
pensation to the contractor.

e Contractors care for equal but oppo-
site reasons. They might be able to
claim additional compensation or
have to pay liquidated damages to the
owner.

e Taxpayers care because delay dam-
ages can dramatically increase the
final cost of a public works project.

* Bonding companies and sureties care
because they have to indemnify con-
tractor performance.

This article attempts to show that
delay does matter and that different meth-
ods of analyzing schedule delay will lead
to different results for the owner and con-
tractor.

In general, there are three types of de-
lays: independent, serial, and concurrent.

Independent Delays

These occur in isolation and do not
result from a previous delay. The effect of
an independent delay on the total project
duration usually can be calculated. An in-
dependent delay may cause a serial delay.
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Serial Delays

Serial delays occur solely as the result
of an earlier, unrelated delay to preceding
work. For example, a labor strike by sheet
metal workers delays the installation of
HVAC (heating, ventilation, and air con-
ditioning) duct solely because there was an
earlier design hold on the duct. For anoth-
er example, winter weather delays installa-
tion solely because the earlier labor strike
pushed the work into the winter season
[4].

In serial delays, the timing of a delay
with respect to other delays is the primary
issue. While independent delays are single
delays, serial delays are sequences of con-
secutive non-overlapping delays on a par-
ticular network path. In serial delays, the
individual delays do not conflict, and the
appropriation of the overall project delay is
relatively easy to determine [1].

Concurrent Delays

These delays involve two or more
delay events. Taken alone, either of the
events would cause a delay in the project
schedule, but if either of the delays had
not occurred, the schedule would have
been delayed by the other delay. Two un-
related delays may be concurrent if they
fall on parallel critical paths. For example,
an owner places a hold on approval of
shop drawings for structural steel at the
same time that the contractor faces a de-
fault by an unrelated subcontractor. Either
or both of these delays would have extend-
ed the project end date.

Some corollaries to these types of
delay are listed below.

e Two unrelated delays taking place in
overlapping time frames are truly con-
current only if both delays fall on par-
allel critical paths.

¢ Delay on the critical path is not truly
concurrent with another delay off of
the critical path arising in an overlap-
ping period.

e Delays off of the critical path may ul-
timately be concurrent to the extent
that they exceed the total float avail-
able in those paths [4].



Generally, in a contract dispute that is
being litigated or arbitrated, the responsi-
bility for concurrent delays is not allocated
between the parties unless the court or ar-
bitrators perceive a reasonable basis for the
allocation. All parties generally bear their
own costs associated with concurrent de-
lays. Usually, the owner is not entitled to
liquidated or time-related damages, and
the contractor must absorb its time-related
costs [6].

CATEGORIES OF RECOVERY FOR
DAMAGES

There are three categories of possible
recovery for schedule delay damages: in-
excusable delays, excusable and non-com-
pensable delays, and excusable and com-
pensable delays.

Inexcusable Delays

Inexcusable delays are within the
control of the contractor, its subcontrac-
tors, or suppliers, at any tier. Examples in-
clude delay caused by late mobilization,
late equipment deliveries, or an inade-
quate project work force. Inexcusable de-
lays are not only not compensable, but
they can expose a contractor to delay
claims of its subcontractors and to liqui-
dated damages by the owner (or actual
damages if there is no liquidated damages
clause) [6].

Excusable Delays

Excusable delays are not caused by
the contractor’s actions or inactions.
These are delays over which the contrac-
tor had no control. Excusable delays typi-
cally entitle the contractor to contractual
time extensions if a project’s completion
date were affected.

Excusable delays may affect noncriti-
cal paths on the project as well. When an
excusable delay results in a time extension
to contractual completion dates, the point
in time from which the owner begins as-
sessing liquidated damages is modified or
extended. If a delay is found to be excus-
able, it must be determined if it is non-
compensable or compensable.

Noncompensable Delays

Noncompensable delays are excus-
able delays caused by neither of the parties
(or both in the case of concurrent delay).
Since both the owner and the contractor
have been damaged by the delay and nei-
ther (or both) has caused it, only time ex-
tensions are warranted. This generally pre-
cludes either party from recovering delay
damages [5].

Noncompensable delays are typically
outside the control of the parties. Some
examples include delays caused by labor
strikes, acts of God, and unanticipated ab-
normal weather. Generally, all parties
bear their own costs associated with excus-
able noncompensable delays. Usually, the
contractor is entitled to a time extension
that eliminates its exposure to liquidated
damages being assessed by the owner [6].

Compensable Delays

Compensable delays are excusable
delays that are within the control of the
owner and its agents or employees, in-
cluding its construction manager, archi-
tect, engineer, or another prime contrac-
tor. These delays can arise from acts of the
owner in its contractual capacity, from acts
of another contractor in the performance
of a contract with the owner, or from other
events for which the owner has accepted
responsibility under the contract. Ex-
amples of compensable delays include
change orders, differing site conditions,
suspension of work for owner conve-
nience, and late review of submittals. A
compensable delay may warrant a time ex-
tension and expose the owner to delay
damages being claimed by the contractor
for extended field office overhead and un-
absorbed home office overhead [4].

Recovery of damages for concurrent
delay is highly dependent upon the situa-
tion. The analyst must review the facts of
each case carefully. The general rule is
that concurrent delays are handled as non-
compensable delays, where the certain
benefit of excusability wipes out any po-
tential benefit of compensability. The net
result is an excusable delay with no liqui-
dated damages or delay damages to the
contractor. However, there are exceptions
to this “no harm, no foul” rule.
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®  Aninexcusable delay concurrent with
an excusable delay generally yields a
net excusable delay.

® An excusable delay concurrent with a
suspension of work yields a net excus-
able delay. The US federal suspen-
sion clause clearly states that no ad-
justment shall be made if “the perfor-
mance would have been so suspend-
ed, delayed, or interrupted by any
other cause . . . [8]

® An excusable delay concurrent with
delays due to scope changes or differ-
ing site conditions may yield a com-
pensable condition, provided that the
contractor seeks recovery under these
provisions only, as opposed to the sus-
pension provision. Essentially, this is
because the relevant federal clauses
do not void recovery if other delaying
factors materialize [8]. This means
that the contractor is simply allowed
to not prosecute the excusable issue
and merely asserts that the issue of dif-
fering site conditions did increase the
performance time.

METHODS OF SCHEDULE DELAY
ANALYSIS

Many methods exist for schedule
delay analysis. This article focuses on the
four currently most common methods:

* the as-planned versus as-built compar-
ison method;
the impacted as-planned method;
the collapsed as-built method; and
the contemporaneous period analysis
method.

The as-planned versus as-built com-
parison method compares the as-planned
schedule to the as-built schedule. The as-
planned schedule represents the contrac-
tor’s original plan for completing the work
required by the contract documents, with-
in the time frames established by them. It
includes, at a minimum, planned activi-
ties, their durations and relationships, and
any completion dates imposed by the con-
tract documents. The as-built schedule
depicts the actual sequence of activities as
they occurred during the project. This
schedule shows the actual start and finish
of each activity, including activity disrup-
tions or discontinuity. Activities added to
the as-planned schedule, as well as plan
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changes, should be shown. The compari-
son method is sometimes known as the
total time approach. It assumes that the
party using the method (the contractor)
causes no delays, and that the owner caus-
es all delays.

The impacted as-planned method
uses the as-planned schedule as a basis. To
assess the affect of a contractor’s delays,
add the contractor delay activities to the
as-planned schedule to demonstrate the
total delay attributable to the contractor.
To assess the affect of owner-caused delays,
add the owner delay activities to the as-
planned schedule to demonstrate the total
delay attributable to the owner. The im-
pacted as-planned method is known as the
“what-if” approach. Even though either
side in the dispute can use the method, it
can be an argumentative or one-sided ap-
proach that often ignores delays caused by
the party using the method. Impacted as-
planned schedules reflect how the as-
planned schedule theoretically could have
been impacted as a result of various
owner- or contractor-caused delays that are
inserted into the schedule. They also may
reflect the contractor’s plan to complete
the remaining work, given these impacts
on the project [5].

Contractors, in order to demonstrate a
schedule that they allegedly could have
achieved “but-for” the actions of the
owner, usually use the collapsed as-built
method. The contractor’s interpretations
of owner-caused delays are extracted from
an as-built schedule that shows all delays
by all parties in order to make this demon-
stration. Like the previous methods, this
approach can be argumentative and one-
sided because it often ignores certain de-
lays caused by the contractor.

Contemporaneous period analysis
makes use of schedule “windows” or
“snapshots” to determine delay and allo-
cate responsibility for delay during each of
a number of discreet time windows or time
periods during the course of the project.
The intent of this method is to look at
each snapshot of the project schedule in
light of the information that was available
to the actual parties at that time—as
shown by contemporaneous project
records and schedule updates.
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Figure 1 —Home Construction Project
A CASE STUDY

To demonstrate the four methods of
schedule delay analysis discussed above, it
is helpful to look at a specific case study.
The schedule used in the case study is for
a simple home construction project with
an attached garage, which shares a wall
with the house (see figure 1). The facts rel-
evant to project delays in the case study are
given below.

® The contractor encountered unfore-
seen rock at the start of week #2 while
excavating the foundation, and was
delayed 3 weeks. Before encountering
rock, the contractor was on schedule.

e The owner stopped work on the house
walls 2 weeks after the start because
he decided he did not like the win-
dows called for in the original design.
The owner took 2 weeks to decide that
the original windows were satisfactory,
after all.

e The contractor’s framing subcontrac-
tor experienced financial problems
and abandoned the job after working
2 weeks on the house and garage
walls. At that time, both the house
walls and the garage walls were 50
percent complete. It took 3 weeks for
the contractor to get a new framer.

¢ The contractor did not order the
garage doors until the end of week
#11, which was 4 weeks later than the
original late start date.

¢  The owner did not complete selecting
finishes until the end of week #18, in-
stead of at the end of week #12 as
planned.
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® The contractor took 2 weeks longer
than planned to complete the interior
finishes.

e The contractor took 1 week longer
than planned to complete the garage
walls.

*  When the garage doors arrived at the
end of week #17 (already 4 weeks late
because of the contractor’s late order),
the owner changed his mind and re-
quested different doors. It took 4
weeks to get the new doors.

THE AS-PLANNED VERSUS AS-
BUILT COMPARISON METHOD

The first method used to analyze the
case study is the as-planned versus as-built
comparison method, in which the follow-
ing steps are taken:

e prepare or recover the as-planned

schedule;

® prepare or recover the as-built sched-
ule;

® add delays to the as-built schedule;
and

¢ analyze the as-built schedule to calcu-
late owner-caused delay, contractor-
caused delay, and concurrent delay.

In its simplest form, a total time ap-
proach compares the as-planned schedule
to an as-built schedule and claims that the
total amount of delay is recoverable. This
approach presumes that the owner caused
the delays, that the delays are recoverable,
that the contractor is not responsible for
any delay, and that the owner is responsi-
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| and assumes that the

] ble for all of the delay. The total

time approach typically does not
consider whether liability for any
delay should be apportioned among

the parties [7].

Figure 2 shows the original as-

| planned schedule prepared at the
| beginning of the project. It shows a
| total project duration of 16 weeks.

The critical path runs through the
house, with 3 weeks of float through

: | the garage.

Figure 3 shows the as-built

| schedule prepared at the end of the
project. It shows a total project du-
| ration of 24 weeks. This reflects a
| total delay of 8 weeks. Relationships
| and float are not important and are
| not readily discernable in an as-built
| schedule.

Figure 4 is an as-built schedule

| thatalso shows the impact of and al-

location for responsibility of the var-
ious delays. It shows the same total
project duration of 24 weeks. The
delays are categorized as owner- or

_ contractor-caused. Relationships

and float are not important and are
not readily discernable in an as-built
schedule. See table 1 for a compar-
ison of the as-planned to the as-

;f: built.

Comments on the As-Planned Ver-

sus As-Built Comparison Method

The comparison method is easy

| to prepare if as-built information is

available. As a simple mathematical
calculation of what is basically a
“two-line” schedule, it is very sim-

plistic. It does not put delays into

the context of when they occurred
baseline
schedule logic was accurate for the
duration of the project. Therefore,
the conclusion can be challenged,

| and the courts may reject it. The
| “total time” theory is not favored by

the courts unless the evidence es-
tablishes that the contractor in-
curred so many delays that the only
practical method of computing
delay is by a jury verdict. A contrac-
tor is not precluded from recovery
simply because the time extension
due cannot be established with pre-
cision, as long as the record pro-
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THE IMPACTED AS-
PLANNED METHOD

The second method used to an-
alyze the case study is the impacted
as-planned method. In this method,
the following steps are taken:

A

e prepare or recover the as-planned
schedule;

add owner-caused or contractor-
caused delays (but not both, de-
pending upon whose side the an-
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Table 1—A Comparison of As-Planned to As-Built

Total Project Delay:

Owner-Caused Delays:
Excavation delay

Reconsideration of windows
Late selection of finishes
Revise garage doors

Contractor-Caused Delays:
Replace carpenters

Extended duration garage walls
Late garage door order
Extended duration interior finish

= 10 weeks.

THIS METHOD USES A VERY SIMPLE CALCULATION
Both parties were responsible for at least 10 weeks of delay, therefore concurrent delay

The owner was responsible for a difference of 5 more weeks of delay than the contrac-
tor (15 - 10 weeks = 5 weeks), therefore owner-caused delay = 5 weeks.

The total project delay is 8 weeks, and somebody (contractor) must be responsible for
the balance, therefore the contractor-caused delay = 8 weeks - 5> weeks = 3 weeks.

8 weeks

3 weeks
2 weeks
6 weeks
4 weeks
15 weeks

3 weeks
1 week
4 weeks

2 weeks
10 weeks

vides some reasonable basis for the ap-
proximate amount of time due [8].

The total time approach is no less
susceptible to inaccuracies than
the total cost theory. The con-
tractor’s presentation does not
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support its dependability here . . .
We are not persuaded that the
quantum of delay arrived at
through this mode of computa-
tion is attributable to the owner
rather than the builder or its sub-
contractors [9].
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ended Finishes

alyst is supporting); and
calculate owner-caused delay,
contractor-caused delay, and con-
current delay.

The what-if methodology begins
| with an anticipated or as-planned
| schedule that indicates key mile-
stone performance dates. Ultim-
ately, the as-planned schedule is
used as a baseline against which to
measure project delays [6].

The Impacted As-Planned Meth-
od With Owner-Caused Delays

Figure 5 shows an as-planned sched-
ule to which owner-caused delays have
been added. The total project duration is
now 22 weeks. The critical path runs
through the owner’s late selection of fin-
ishes to the end of house construction. Be-
cause of the slip in the project end date,
there are now 6 weeks of float in the
garage construction.

In this method, the total duration of
the as-built schedule is 24 weeks. The total
duration of the impacted as-planned
schedule with owner-caused delays is 22
weeks, and the total duration of the origi-
nal as-planned schedule is 16 weeks. The
owner is responsible for the difference be-
tween the impacted and the original as-
planned schedules (22 - 16 = 6 weeks); this
will be charged as compensable delay,
which leaves the contractor responsible for
the remaining difference between the as-
built schedule and the impacted as-
planned schedule (24 - 22 = 2 weeks), and
liable for liquidated damages (if any) for
this period.

The Impacted As-Planned Method With
Contractor-Caused Delays

Figure 6 shows an as-planned sched-
ule to which contractor-caused delays



H OWNE

ELAY

i

25MARDD Sat

[—3 -1 I~ J QW TS RIS QY gy QRS Y

¥ Start Excavation

Complete Excavation

g Foundation

T Joining Wall

AT Start House Walls ) )

frmrm® Complete House Walls

. senuse »Hquse Roof

Select Finishes

nterior Finishes
Ciean-Up

Weeks
A2 3 s B f § 8 it A1 A7 A8 1A A7 4 28 2%

Py

=

o

g Excavation Delay - Unexpected Rock |
g Reconsider Window Design
Late Selection of Finishes

G100 6] 9
G-118A 2, 6
G-1108 1 &
G-120 20 6
G-130 2] 6

%7 Fah/Del Garage Doors--

fzmarly Start Garage Walls

&% Complete Garage Walls

gy Garage Roof

SeormnW Garage Doors--- - -

E )

¥

-V Revise Gz;rage Doors

“Original Plan

i ] B8 g8 8

2

K

8

H-100A

H-1008

H-110

H-120

H-130A

H-1308

H-140

H-150

.

H-160

H-200

=R N R R R E -l R~ E—] K~

Start Excavation

omplete Excavation

Foundation

P Joining Wall

7 Start House Walls

omplete House Walls
House Roof

(% Select Finishes

interior Finishes
Clean-lp

Contractor D

&
e,

HC100

=4

HC200

[T R 55 RN RS Y JFIRY B CY [ENC) U Y R P

Replace Carpenters
Extended Finishes

: Duration
Original Plan :
G100 & 1 DR =¥ Fab/Del Garage Doors
G-110A 20 tart Garage Walls j
G108 1 i & Complete Garage Walls H
G-120 2] 4 s Garage Roof :
G130 2 1 & Garage Doors
Contractor Delay
GC300 4 Srmmmmrmnmr L ate Garage Door Order
GCARD i xtended Duration of Garage Walls

Figure 6 —Impacted As-Planned Schedule With Contractor-Caused Delay

Cost Engineering Vol. 42/No. 7 JULY 2000
Copyright ©2001. All Rights Reserved.

{ have been added. The total project

duration is now 21 weeks. The criti-
cal path runs through the house, in-
cluding the delay to replace the
framing subcontractor, with only 1
week of float through the garage.

In this method, the total dura-
tion of the as-built schedule is 24
weeks. The total duration of the im-
pacted as-planned schedule with
contractor-caused delays is 21 weeks,
and the total duration of the original
as-planned schedule is 16 weeks.
The contractor is responsible for the
difference between the impacted
and the original as-planned sched-
ules (21 - 16 = 5 weeks), and is liable
for liquidated damages (if any) for
this period. That leaves the owner
responsible for the remaining differ-
ence between the as-built schedule
and the impacted as-planned sched-
ule (24 - 21 = 3 weeks). This is
charged as compensable delay.

Comments on the Impacted As-

- Planned Method

An impacted as-planned analysis
can be prepared quickly and easily,
but it has some potentially funda-
mental flaws. First, it may assume
that the as-planned schedule is per-
fect. The method also might assume
that the contractor always followed
the original schedule, and it may as-
sume that there is nobody to blame
for delays except the owner. Project
schedules are dynamic and evolve as
the project progresses. It thus is un-
reasonable to use a fixed, as-planned
schedule to evaluate project delays
[6]. Furthermore, the as-planned
logic usually magnifies the effect of
delays because of various scheduling
simplifications the original planners
made. This method also may as-
sume that there is nobody to blame
for delays but the owner (or the con-
tractor, if the analyst is on the other
side). The method may ignore what
actually happened on the project
and thus can be viewed as argumen-
tative rather than a truly analytical
method.
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THE COLLAPSED AS-BUILT
METHOD

The third method used to ana- |
lyze the case study is the collapsed
as-built method, which includes the
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Collapsed as-built (or but-for)
evaluation techniques use an as-
built schedule instead of the as-
planned schedule. The but-for eval-
uation technique was created to cor-
rect the shortcomings of the what-if
method. It identifies delays by all parties
on the as-built schedule. The but-for
schedule results from removing all owner
delays that affected the as-built critical
path. The amount of compensable delay is
the difference in time between the actual
completion date shown on the as-built
schedule and the completion date shown
on the butfor schedule [6].

The but-for approach is less of a criti-
cal path method (CPM) technique than a
legal standard for evaluating delay claims.
When determining the merit of such a
claim, the butfor approach compares the
actual date of project completion with the
point in time when the work would have
been completed butfor delays caused by
other factors or parties. This approach re-
quires determining when the work would
have been completed butfor delays, the
net aggregate effect of owner delays, and
the actual completion date. This informa-
tion is used to establish the extended peri-
od of performance for recovering time-re-
lated costs [7].

Figure 7 shows how the as-built
schedule would look with the owner-
caused delays removed. This is the sched-
ule that the contractor believes could have
been achieved but-for the actions of the
owner. The total project duration now
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Figure 7—Collapsed As-Built Schedule

shows as 21 weeks. Relationships and float
are not important and are not readily dis-
cernable in an as-built schedule.

In this method, the total duration of
the as-built schedule is 24 weeks. The total
duration of the collapsed as-built schedule
is 21 weeks; the total duration of the origi-
nal as-planned schedule is 16 weeks. The
owner is responsible for the difference be-
tween the as-built and the collapsed as-
built (24 - 21 = 3 weeks). This is charged
as compensable delay. This leaves the con-
tractor responsible for the remaining dif-
ference between the collapsed as-built
schedule and the original as-planned
schedule (21 - 16 = 5 weeks), and the con-
tractor is liable for liquidated damages (if
any) for this period.

Comments on the Collapsed As-Built
Method

A collapsed as-built analysis can be
prepared quickly and is not difficult to pre-
pare if there is a good as-built schedule.
However, it has flaws similar to the im-
pacted as-planned method as an analytical
tool. First, it may assume the existence of
an as-built critical path, which has to be
discerned by the analyst. As a project slows
down because of a delay, all paths tend to
become critical because contractors pace
their work to meet the delayed milestones.
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Since the contractor’s analyst chooses
which delays to analyze, the collapsed as-
built method also may assume that there is
nobody to blame for delays but the owner.
Therefore, it can be seen as an argumen-
tative rather than analytical method. Fi-
nally, the method makes no attempt to put
delays into the context of when they oc-
curred.

This method eliminates reliance
on an as-planned schedule as a
baseline schedule. However, it is
not as easy as it sounds, and on
complex projects the as-built crit-
ical path is usually not readily ap-
parent. Care must be taken to ad-
just durations that appear to be
delays by one party but are really
a direct result of delays caused by
others and the resulting reduced
pace of the project. Owner-caus-
ed delays may have changed the
sequence of construction so
much that merely removing the
owner delays results in an unreal-
istic butfor schedule. In these
cases, adjustments must be made
to make the but-for schedule one
that could actually have been fol-
lowed by the contractor. The but-
for schedule must reflect actual



project circumstances to be cred-
ible.

The challenge in but-for
evaluations is the determination
of the as-built critical path. No
activities in the as-built schedule
have float because they are actual
dates. However, there is always at
least one path that dictated the
project completion. Identifying
this path can be very difficult, es-
pecially on delayed projects
where there may be more than
one critical path as the project
nears completion. When you use
but-for schedules, the other party
may attempt to identify a differ-
ent critical path going through
work activities unaffected by that
party. In many cases, the determi-
nation of the real as-built critical
path will then be left to the court
or arbitrators [6].

CONTEMPORANEOUS
PERIOD ANALYSIS (CPA)

The fourth method used to an-
alyze the case study is contempora-

neous period analysis. In this
Original Plan

method, the following steps are per-

l Activity | Orig

discreet time periods and examines the de-
lays in the same context that the project
participants would have when the delays
occurred. It can be a very effective way to
characterize and quantify delays on com-
plex construction projects when CPM
schedules were prepared and periodically
updated during the construction period.

The first update is compared to
the original schedule, and any
delays to the project that oc-
curred during that period are an-
alyzed using a but-for approach.
The first update becomes the
new baseline, and the process is
repeated at the end of the second
update period. The evaluation is
performed at the end of each up-
date period until the project is
complete. The excusable, com-
pensable, and noncompensable
delays sum to the cumulative
delay on the project, and the
delay-related damages are allocat-
ed accordingly [6].

ONTEMPORANEOUS PERIOD ANALYSIS WINDOW #1

The window analysis approach uses
fragnets and windows to isolate and ana-
lyze specific impacts to individual seg-
ments of a project’s schedule. Windows
are selected time periods that are broken
out from the overall as-planned and as-
built schedule in order to focus on delay
impacts within specific time periods. A
fragnet is useful in demonstrating the rela-
tionship and effect of specific events on
specific work activities. Windows are use-
ful to facilitate the analysis of given events
during a particular time period. A series of
windows can highlight the impact to the
evolving as-built critical path activities
over time and thereby provide a basis for
identifying and segregating owner-caused,
contractor-caused, and/or excusable delay,
as well as create a way to evaluate overall
schedule loss or gain in each window [7].

For our case study, figure 8 (also see
table 2) shows the first window. The exca-
vation has been delayed for 3 weeks by the
discovery of unexpected rock. The overall
project duration is now 19 weeks. Since
the owner accepted responsibility for dif-
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fering site conditions under the con-
tract, this delay is charged to the
owner as an excusable, compens-

able delay. The critical path still |

runs through the house, and the
garage still has 3 weeks of positive
float.

At the end of the second win-
dow, shown in figure 9 (also see
table 3), there have been no addi-
tional delays. The overall project
duration is still 19 weeks. There is
no chargeable delay during the peri-
od. The critical path still runs
through the house, and the garage
still has 3 weeks of positive float.

During the third window peri-
od, shown in figure 10 (also see
table 4), there are two overlapping
delays. The owner’s indecision re-
garding the window design has de-
layed the project by 2 weeks, and
the bankruptcy of the framing sub-
contractor has delayed the project
by 3 weeks—overlapping the own-
er's delay. The overall project dura-
tion is now 22 weeks; therefore, 2
weeks are charged to concurrent
delay (excusable and noncompens-
able), and 1 week is charged to the
contractor as inexcusable delay be-
cause the contractor is responsible
for the performance of its subcon-
tractors. The critical path still runs
through the house, and the garage
still has 2 weeks of positive float.

There was a contractor-caused
delay during the fourth window,
shown in figure 11 (also see table 5),
because the contractor did not com-
plete the garage walls in accordance
with the duration of the original
baseline schedule. However, this
delay was not on the critical path
and did not affect the end date of
the project. The overall project du-
ration is still 22 weeks. There is no
chargeable delay during the period.
The critical path still runs through
the house, and the garage still has 2
weeks of positive float.

There was an owner-caused
delay during the fifth window,
shown in figure 12, of 4 weeks to re-
order the garage doors. However,
since there were 2 weeks of positive
float for the garage construction,
this resulted in a net change to the
project end date of only 2 weeks, for
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an overall duration of 24 weeks. Table 4—Window #3

This delay is charged to the owner
as an excusable and compensable
delay. The critical path now has
shifted into the garage for the little
remaining work.

Since we have now accounted
for the entire delay of 8 weeks (24 -
16 = 8), it is not necessary to analyze
any more windows. Furthermore,
we can add the columns of table 6
to determine the total delay, by cat-
egory of delay, for all of the win-

dows. The totals add up to 1 week of &

inexcusable delay, chargeable to the
contractor as liquidated damages;
there are 2 weeks of third-party or
concurrent delay, where the parties
bear their own costs or damages;
and 5 weeks of compensable delay,
which is chargeable to the owner as
extended contractor overheads.

Comments on the CPA Method

The CPA (windows) method is
often the most time-consuming
schedule delay analysis method.
However, it can be very accurate,
and has the potential to be the least
controversial and the most analyti-
cal; it can be equitable to all parties.
The windows method puts all delays
in the context of the time, place,
and circumstances of the project as
revealed in the contemporaneous
documentation for the window peri-
od. This places an added burden on
the analyst to review all significant
and relevant documents or risk los-
ing credibility. The windows meth-
od is an accepted way to analyze
schedule delays for trial or arbitra-
tion testimony, especially in the fed-
eral courts.

Like other evaluation techniques,
CPA is seldom as easy as it sounds
and should not be performed
without using careful analysis
and sound judgment. The sched-
ule updates generated during
construction should not be used
until the information contained
in them is verified using other
project documentation [6].

0 0 16 0 0 0 0

1 4 19 3 0 0 3 Unforeseen Site Condition

2 8 19 0 0 0 0 No Delay during Period

3 13 22 3 1 2 0 Framing Contractor left job
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Figure 11 —Window #4
Table 5—Window #4

1] 100

>l

E Extenyded Duration of Garage Walls

0 0 16 0 0 0
1 4 19 3 0 3 Unforeseen Site Condition
2 8 19 0 0 0 No Delay during Period
3 13 22 3 1 0 Framing Contractor left job
Owner indecision on Windowy
4 17 22 0 0 0 Extended Garage Walls
Not on Critical Path

Current cases indicate that the courts
will not uphold a windows analysis that is
based only on questionable schedule up-
dates. In a recent case, the Board of Con-
tract Appeals said the following:

[the] respondents CPM expert
was recognized by the board as
an expert in scheduling analysis
and the review of planned sched-
ules. [He] employed a contempo-
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raneous time frame analysis to
evaluate the delay on this job . ..
[he] divided the work into 17
windows. The critical path used
was that shown on Cogefar’s
schedule updates. [He] then per-
formed an analysis on each win-
dow determining whether Coge-
far or the FBOP was responsible
for the delays. [He] admitted that,
while Cogefar changed the logic
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in its December 21, 1992,
schedule, he did not use this
change since the FBOP had
rejected that schedule . . .
[he] failed to use a current

CONTEMPORANEOUS PERIOD ANALYSIS WINDOW #5
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the construction at the time Figure 12— Window #5
of the update. Care must be
used not to make modifica-
tions based on hindsight.
The absence of sched-
ule updates, in itself, does

h of Garage Walls
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not prohibit the use of CPA. 0 0 16 0 0 0 0
The as-built schedule, in 1 ry 1 3 0 0 3 Unforeseen Site Condition
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hedul dat if . Owner indecision on Windows|
schedule updates as b peti- 4 17 22 0 0 0 0 Extended Garage Walls
odic updating had been per- Not on Critical Path
5 21 24 2 0 0 2 Owner revised Garage Doors

formed during construction.
Good judgment is especially TOTALS 8 1 2 5
important in this type of
evaluation. When recreating
the schedule updates, it is
extremely important that
your expert bases the sched-
ule status solely on informa-
tion that was available at the
time. Critical path method
schedules or complex con- IMPACTED AS-PLANNED (OWNER DELAYS) 2 6
struction projects can con-
tain thousands of work activ-
ities, but generally there are COLLAPSED AS-BUILT {(BUT-FOR) 5 3
relatively few that dictate the
critical path in particular dis-
creet time periods [6)].

COMPARISON METHOD (TOTAL TIME) 3 5

IMPACTED AS-PLANNED (CONTR DELAYS) 5 3

CONTEMP PERIOD ANALYSIS (WINDOWS) 1 2 5

The beauty of CPA is that it can
divide these complicated schedules
into “digestible portions.”
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Equally important, this daily eval-
uation technique identifies and
presents the critical delays in
chronological order as the project
unfolds. For these reasons, it is
easy to understand. In addition,
CPA recognizes the concept of
float as a resource to the project
and facilitates the distinction of
actual delays from apparent de-
lays caused only by the pace of
the project [6].

s you can see in table 7, the dif-

ferent analysis methods provid-

ed quite different outcomes for

the contract parties. It does mat-
ter which method is used, and how care-
fully and rigorously the analysis is per-
formed. The courts today are much more
likely to accept the windows or butfor
methods in expert testimony than they are
to accept other methods.
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