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Abstract:

Acceleration involves many changes in the allocation of resources which may lead
to loss of productivity. In the case of the extension of time is uncertain, the contractor is
faced with difficulties in resolving this problem. Acceleration measures involve additional
costs to speed up the construction process. Contractor should always ensure that there is
either an agreement or an express instruction to pay such costs.

This research aims to identify the major elements of acceleration and find the
causes lead to give the decision to take order of acceleration, and this research also aims to
build model tree to identify the types of acceleration and cases of taking the possible
compensation of costs. The researcher presents decision making tool by using diagnostic
system developed by using (Vanguard software system) to enable engineers giving an
appropriate decision by using Decision Tree Model. The vanguard system is specifically
designed to perform a wide range of tasks required in business decision analysis. Vanguard
combines decision-making technology with analysis methods to create diagnostic system
applications.
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1. Introduction:

Acceleration may be achieved by a change in the deployment of resources. In some
cases it may be achieved by simply changing the order or sequence for carrying out the work
and may therefore not cause additional cost. More usual, acceleration is achieved by adopting
longer working hours or additional days of working with same resources. In many cases
acceleration involves employing resources additional to those originally planned either for the
same hours or days of working, or in additional shifts or days of working. . It is very difficult
to encompass with all factors and the reasons of acceleration in the project, because of the
differences in each project in many things; so, the author adopts the factors below to
explain this issue;

Differing Site Conditions

|| The nature of the

|| Time of acceleration occurrence

The quickness in resolving the problems

The experience of the contractor ||

|| The acceleration/delay relationship ||

2. The Research Methodology

It is hereby concluded that there are several considerations to be taken into account in
identifying the acceleration in project such as;

1. The real events which lead to submit a request for time extension such as delays claim.
2. The real causes of owner to refuse the demands for time extension.
3. The owner's order for acceleration in the project.

Therefore, the author presents the research methodology explained in Fig (1):
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Clarifying the types of
acceleration

!

Clarifying the
types of delays

l

The acceleration/delay
relationship

1

Using (Vanguard Software System) to create

Diagnostic_ System
for Decision-making tree model to identify:

1. Excusable delays.

Figure (1) The research methodology

3. Types of Acceleration:

There are two types of acceleration [Ref.1], [Ref.2]; actual and constructive. Actual
acceleration occurs when the owner demands that the contractor complete the project a head
of the originally submitted completion schedule. Constructive acceleration occurs when the
contractor is delayed by some action normally an involved change order, or by an owner or
architect's delay in reaching a decision on a question posed by the contractor.

If the contractor then requests a job extension and not granted one and the owner
subsequently demands that the contractor complete the project according to the original
contract schedule, a condition of constructive acceleration has been created. By claiming the
condition of constructive acceleration, a contractor can attempt to get monetary relief because
of the owner's actions.
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4. Constructive Acceleration Claim:

A claim of acceleration is a claim for the increased costs that result when the owner
requires the contractor to complete its performance in less time than was permitted under the
contract. The claim is that the owner has modified the contract by shortening the time for
performance, either expressly (in the case of actual acceleration), and that under the changes
clause, the owner is required to compensate the contractor for the additional cost incurred in
effecting the change.

A claim of constructive acceleration ordinarily arises when the owner requires the
contractor to adhere to the original performance deadline set forth in the contract even though
the contract provides the contractor with periods of excusable delay that entitle the contractor
to a longer performance period. Although different formulations have been used in setting
forth the elements of constructive acceleration, the requirements are generally described to
include the following elements, each of which must be proved by the contractor ; [Ref. 1],
[Ref.3], [Ref.4], [Ref.5]

1. The contractor encountered a delay that is excusable under the contract.

2. The contractor made a timely and sufficient request for an extension of the contract
schedule.

3. The owner denied the contractor’s request for an extension or failed to act on it within a
reasonable.

4. The owner insisted on completion of the contract within a period shorter than the period
to which the contractor would be entitled by taking into account the period of excusable
delay.

5. The contractor notified the owner that it regarded the alleged order to accelerate as a
constructive change in the contract.

6. The contractor was required to expend extra resources to compensate for the lost time and
remain on schedule.

5. The Legal Elements of Acceleration Measure:

The legal elements of acceleration measure are as follows; [Ref. 1], [Ref.4], [Ref.5],
[Ref 6]:

1. Increased resources : to reduce the time taken for critical activities. The increase may at
some level have the effect of reducing productivity and thereby increasing unit cost of
construction.
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2. Increased man hours: is a means of increasing resource input, but will introduce
inefficiency and both quality and health and safety issues.

3. Incentive: will motivate labors to increased productivity.

4. Changed method of working: may open up additional workforces of workplaces as well
as introducing economic in the use of plant and equipment.

The contractor must recognize delays for which there is contractual entitlement to a time
extension and formally request the time extension. The owner must recognize that any failure
to take prompt and appropriate on a time extension request may result in an expensive
constructive acceleration claim. [Ref. 7]

Cost of acceleration may include premium pay such as shift different and overtime,
additional resources applied (labor, material, machinery and equipments).

The author presents the figure below to explain the occurrence of acceleration.

Submit a request to
| time extension :
because of excusable
Contractor H delays H Ovi/ner

The owner refuses this

demand for extension
timae (1)

'

The owner issues an
order for acceleration

l

The contractor notifies the
owner with costs incurred in
this acceleration effort

Figure (2) The legal elements of acceleration
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6. Delay and Acceleration Claim

Delays and acceleration issues in disputes are probably the most complex issues in
contract claims. The complexity arises mainly due to the factual criteria of assessment of
whether an issue is excusable or no excusable, whether the issue occurs in isolation or
concurrently.

In the event of a delay, to establish an entitlement to time extension and delay damage, it
must be substantiated that the delay impacted the contract completion date and that loss and
expense had been incurred arising thereof from the instructions which cause delay. [Ref. 8]

Classifying delays are complex and difficult as delay may be such as that the owner and
contractor are each responsible for delaying different activities during the same or
overlapping time periods, and both of these activities may be critical to the completion of the
project as a whole.

7. Types of Delays

The time allowed for execution a project is usually an important consideration for both
the owner and the contractor. The delays may be caused by the contractor, the acts of God, or
a third party, or several different kinds of delays may happen concurrently so that the time
delays can be divided into four major types as. [Ref.9] and [Ref.10];

1. Compensatory delays.
2. Excusable delays.

3. Non excusable delays.
4. Concurrent delays.

Furthermore, Levy [Ref.1], Ahuja, [Ref.11] and Wilson [Ref.12] classified the time delays
into three basic categories: -

1. Excusable delays.
2. Concurrent delays.

3. Compensatory delays.
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8. Excusable Delays

These delays occur when the contractor is delayed by occurrences, which are not
attributed to either the contractor or the owner. Excusable delays will allow the contractor to
extend the completion date of the contract, but may not allow him to recover the extra costs
associated with these delays. The followings constitute excusable delays. [Ref.1]: -

1. Acts of God.
2. Fires.
3. Floods.
4. Transportation delays over which the contractor has no control.
5. Strikes.
6. Unusual severe weather.
The newer classification of excusable delay can be shown as follow, [Ref. 13]:

Acts of God.

Public enemy.
Government acts.
Weather.

Strikes.

Labor supply.
Financial difficulty.
Sub-contractor delays.

O N kbR

The failure to perform a specified date, is often excusable because the defaulting party
may be contractually excused for the delay, since it is entitled to an extension of time, so that,
most contracts contain clause permitting the contractor to seek extension of contract time for
specified excusable delays.

Iragi Contract conditions for civil works include a clause relating to parties entitled to an
extension of time due to excusable delays, which include. [Ref.14]

1. Unexpected conditions (inclement weather).

2. Special risks.

3. Acts of sub-contractor.

4. Acts of government.

5. Ambiguity or discrepancy in contract documents.

6. Adverse physical conditions and artificial obstructions.

7. Unavailability of the construction equipment and materials.
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8. Harm or damage to any person.
9. Any increases in taxes and duties.
10. The event that the contract is frustrated.

9. The Additional Costs Associated With an Acceleration Claim

When acceleration occurs the contractor typically will incur additional direct and
indirect costs. While direct costs are relativity easy to quantify, indirect costs are difficult to
identify and quantify, as follow; [Ref. 15]

A. Direct Costs include:

1. Additional equipment rental costs and equipment ownership expenses (measured
through rate manuals, depreciation, taxes and insurance)

2. Additional filed labor if the contractor increases crew size (and/or) adds extra shifts as a
direct result of the acceleration.

3. Increases labor costs due to work inefficiencies that result from the acceleration.

4. Additional material costs resulting from rushed delivery times.

B. Indirect Costs include: job site overhead, extended general conditions or extended or
unabsorbed overhead, job shack, job site power and water that can be tied to the
acceleration.

An agreement to accelerate normally takes the form of a supplemental agreement
between the owner and the contractor. Such an agreement should set out clearly its full terms
including the level of liability for acceleration costs and how and when they will be paid.
[Ref. 16]

10. Definition of Vanguard Software System

Vanguard is a powerful system used for decision _support analysis and business
modeling.

The system combines all of the basic quantitative methods in management with
features of spreadsheets, artificial intelligence tools, and math application to produce an
advanced business modeling system.
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The vanguard system is specifically designed to perform a wide range of tasks required
in business decision analysis. These tasks include; [Ref. 17]:

General modeling and problem solving.
Collaborative modeling.

Data analysis.

Advanced analysis.

El

Using one or move of the vanguard Add_in products can be build models that perform
decision making analytic methods such as:

Forecasting.

Decision tree analysis.
Sensitivity analysis.
Monte Carlo simulation.
Optimization.
Application development.

o Uk wbhF

11. Steps for Preparing Decision Making Tree Model

The current research considers the system as a diagnosis system in order to represent the
basic information of the whole work.

Diagnosis system offers the most obvious use of expert systems, the list of possible
faults that causes a problem forms the natural list of goals for a system [Ref.18, 19] .

The Decision Tree Model to Identify the Constructive Acceleration in this research
explained in figure (3).

The author decides to verify each part in this tree in more detail as shown in the below
steps to explain each branches of tree in print screen of the program.
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1. the program explains the problem in the site which leads to acceleration, as shown below in
the basic root of the tree model of the diagnostic system:

btudio - [suad jasem 1.mdI] [

Fle Edt View Inset Fomal Took Dala  Window Help
SHERT DAL FE s @FE C ) @ [0 F@ |[fetwimn 5Bz o B
¥ @ =)o =] 4 @ | E | @ = b ] CEFT=]

ﬂ Root:=branch(choose. Ins1.Ins2)

| $ % s 4B %= i= =

Problem because of the delays occur ‘
verifying fromn the problem in the site which lead to change in the primary schedule of project -
e o ok problem because of the owner orders q

2. The carrying out of this basic root as shown below:

Studio - suad jasem 1.mdl] |

| Fe Edk Yew Insst Fomst Took Dala ‘idow Heb
1GHELY| s a9t F2s05H C )0 [0 ¥@ | [mhminn v v|[Blz 0SS S[s %0 @8
3) Ain120|[oen W@ @354 EEHEERAETH0
MRoot:=b1'ancll(clloose,1ns1,111s2)

= s
i= s

3= u

(5) Problem because of the delays aceur in the site

() problem because of the owner orders

verifying from the problem in the site which lead to

72



3. The importance of excusable delays has been collected from review of the references and
the clauses in the Iraqi Contract Conditions for civil work.

it

= 5

G S AV % 2@ JF|9 O A Q| C L € 100X 9@ |||TimesNewRomen v B L U= S8 % 0 (= iE
iy @G rren =) w8 | E @ b EEEEE e BEo)
|| InsS:=say(dialogtemplate,nul, BTN_FINISH)

Is there an excusable delays such as this actions in the site?
. Unexpected conditions (inclement weather).

. Special risks.

. Acts of sub-contractor.

. Acts of government.

. Ambignity or discrepancy in contract documents.

. Adverse physical condifions and artificial obstructions.

. Unavailability of the construction equipment and materials.
. Harm or damage o any person.

. Any increases in taxes and duties.

0. The event that the contract is frustrated.

is the owner agree to comp te the extension of fine?

is there problem caused by non excusable delay?

4. The carrying out of the previous screen as shown below:

E| Fle Edt Yiew Inset Fomat Tods Data 'Window Hep

15 49| s aad|90|fEsasd c ), @ 0w v@ [ewion  WuvBlz ujs== s % @iz ss
@y for2 JH\[Detau\t] YT EEET RO T=
M InsS:=say(dialogteraplate,null, BTN _FINISH)

Is there an excusable delays such as thie
1. Unexpected conditions (inclement wea
2. Special risks.
3. Acts of sub-contractor, (5 s the owner agres to compensate the edtension of time?
4, Acts of ngtI‘IIII’lCIlt. () isthers problem caused by non _escusable delay?

5, Ambiguity or discrepancy in contract do

6, Adverse physical conditions and atificis
7, Unavailability of the construction equip: S ——
8. Harm or damage to any person.

9. Any increases in taxes and duties. 3 ] R
10, The event that e confract is frustrateil. is the owner agree to compensate the extension of time?

is there problem caused by non _excusable delay?
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5. In this stage the program clarifies the situation of the excusable delay which leads to
acceleration.

fio - [suad|jasem 1.md

0=

Window  Help

[$ % » 52328

Edit View |nset Fomat Toole Data
id Ry s2ad|oeFL&s@xEc ), € 9w ¥
AEE e %8| & Ee5f EE|HEE0 3HE0
J Ins8:=say(dialogtemplate null BTN_FINISH)

HTimesNewHoman VHH v“ I u |

Excusable delays will allow the contractor
to extend the completion date of the
contract, but may not allow him to
recover the extra costs associated

with these delays

Is the Owner Denied the
Confractor's Request for
an Extension

is the owner agree to compensate the extension of time? 1 time or the contractor
the contractor should be demanded Failed to Action it with
extension of time to complete the project Reasonable Time ?

no

6. The carrying out of the previous branch of the tree as shown below:

Hio - [suad jasem 1.md
Edit  View Inset Fomat Tools Data  Window Help

(ALY s a9 FEraEEc ), € 00k v @ |TmesNowRonan v]1a v”[ u =

Lo m 12 0[Pt 9 00 8| (8 | B =5 4 G | FI B P © B E O

J Ins8:=say(dialogtemplate,unll, BTN FINISH)

- —
=8 % 1 @ iEis

(%) Escusable delays wil allow the contractor
to extend the completion date of the
cantract, but may not dlaw him to
recover the extra costs associated
with these delaps

() the contractor should be demanded
extension of time o complate the project

Is the Owner Denied the
Contractor's Request for

o] (=)
an Extension

is the owner agree to compensate the extension of tinmes of time or the contractor
the contractor should be demanded Failed to Action it with
extension of time to complete the project Reasonable Time ?

no
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7. The program verifies the cases of acceleration because of non_excusable delays.

udio - |suad jasem 1.md

E File  Edit “iew |nset Fomat Took Data  MWindow Help

NEHGAT sny 9c FErQBE(C ) © T[10: v @ |TinesNewRoman Vuv|Ez u[EEE]s % Bs|i=izEs
gy 7&1.2@|||[Defau\t] v Hil @5 L EEEEY® BBEQ
ﬂﬂ Ins9:=say(dialogtemplate.nul, BTN FINISH)

jes

in the case of non_excusable delays,
e contractor should be completed
e project time without any extension
of time or any clain to mcrease the costs,

yes

is there problem caused by non _excusable delay? t'glthe case ofﬂtlhe del_ays b“;:i“;c i
e owner or the engineer whic
consider as compensatory delay,

the owner should be compensate
the confractor the reasonable time and cost.
o

8. The type of selection as below:

(| Studio - [suad jasem 1.mdI]

Fle Edt Wew Inset Fomat Tools Data  MWindow Help

DESHERY s Ie|EEr@EEC ) O 900 F@|[mtmbnn  M[1uE][H]s u[S==$ % 0 @3
@y AT 120 @ ®me @ 0-c,EEEEE0BED
% | Ins9:=say(dialogtemplate il BTN_FINISH)

TES

i— n
=
=

(%) inthe case of non_excusable delays, case of mon excusable delays,
the contractor should be completed -

the praject time without any extension tractor should be complcted
of time or :aml claim to increase the costs, jﬂ:t time without any extension

(O inthe case of the delays because of . )
the et on the enginest which or any claim to increase the costs.
consider as compensatory delay,
the owner should be compensate
the contractor the reasonable time and cost

. case of the delays because of
is there problem caused by non _exc [ 0K ] Cancel
P y = = fmer o1 the engineer which

SMer as compensatory delay,
the owner should be compensate
the contractor the reasonable time and cost.

o
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9. More branches of the diagnostic tree to explain the compensation of time in case of
acceleration and delays.

AV s BRI/ FErQEECc )@ T Y@

”Times New Roman

o v|[8] v [

0 00| iz = = E
W0 40| iz T I !.—‘@ A

%‘s%s

YT EEEE T EEEREETE

[2:=say(dialogtemplate, nul BTN _FINISH)

Excusable delays will allow the contractor

to extend the completion date of the
contract, but may not allow him to
recover the extra costs associated

with these delays

Is the Owner Denied the
Contractor's Request for

nsion of time?

the contractor should be demanded

extension of time to complete the project

an Extension

of time or the contractor
Failed to Action it with
Reasonable Time ?

The Owner Issues an Order to
Accelerate Performance

to Complete the Project

within the Original Time Period

no

10. The choosing of these branches as shown below:

=S AR Y R AT R - S A | R AT [

yes

the owner should be compensated
the confractor the reasonable

timne with additional costs up to the
contract conditions in the project

J ‘ Times New Roman

/[ v”[

no

0 00| =:
? o a0

LIES=|$ %

T1203 |||[Defau|l]

v i @,

EiE-s L EEEEEEAEC

12:=say(dialogtemplate,null, BTN_FINISH)

nsion of time?

Excusable delays will allow the ¢
to extend the completion date of
confract, but may not allow himn §
recover the extra costs associated
with these delays

(%) The Owner lssues an Order ta
Accelerats Perfomance
to Complete the Project
within the Original Time: Period
() the awner should be compensated
the contractor the reasonable
time with additional costs up to the
contract conditions in the project

the contractor should be deman e
extension of time to complete the project

no
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The Owner Issues an Order to
Accelerate Performance

to Complete the Project

within the Original Time Period
yes

the owner should be compensated
the contractor the reasonable

time with additional costs up to the
contract conditions in the project

no




11. The typical output of the tree model as diagnostic system to justify the constructive
acceleration as shown below:

Studio - [suad jasem 1.mdl]

E Fle Edt View |nset Fomat Took Data Window Hep

IEH 3L saagon|Fesasmc ) qim v@ [mwhmion  vuvBzo/222 s %0 63
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MIns11:=b1'a11cll(clloose,1ns13)

Tes

=iz

i=
1= s

constructive accelertion

The Owner Issues an Order to The contractor notifies the Owmer
Accelerate Performance of the Intent to file a Claim to

to Complete the Project recover the costs incmred in
within the Original Time Period |55 This Acceleration Effort

yes constructive acceleration
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12. Recommendations

The resolving of the constructive acceleration as the following suggestion has been
prepared, as follow:

A. Most contracts have change order and time extension clauses that are applicable
when there are project delays.

B. The failure to comply with these contract notification clauses constitutes the
owner’s primary defense to this type of construction claim.

C. The contract also must be reviewed to determine whether the delay is an excusable
delay as to the contractor.

D. In the case of an excusable delay, the contractor is entitled to an extension of time
and compensation for costs associated with the delay.

E. If the owner refuses to grant an extension, the contractor must thoroughly document
all of its acceleration costs. Ideally, the costs should be tracked as they are incurred.

F. Project diaries and other reports should indicate the impact to the acceleration on
the workers productivity.
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