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Abstract—The heuristic decision rules used for
scheduling will vary depending upon the projecizes complexity,
duration, personnel, and owner requirements. Tiheemut of project
complexity has received little detailed attentiofhe need to
differentiate between easy and hard problem insmnand the
interest in isolating the fundamental factors tltermine the
computing effort required by these procedures nespa number of
researchers to develop various complexity measures.

In this study, the most common measures of prajectplexity are
presented. A new measure of project complexityeigetbped. The
main privilege of the proposed measure is thatomnsiders size,
shape and logic characteristics, time charactesistiresource
demands and availability characteristics as wetlwasber of critical
activities and critical paths. The degree of sérisitof the proposed
measure for complexity of project networks has béssted and
evaluated against the other measures of complekitye considered
fifty project networks under consideration in therent study. The
developed measure showed more sensitivity to tlagds in the
network data and gives accurate quantified resuitsn comparing
the complexities of networks.

Keywords—Activity networks, Complexity index, Network

complexity measure, Network topology, Project Netwo

I. INTRODUCTIONAND BACKGROUND

ROJECT complexity is often recognized in a genesay,
but not completely understood by everyone.

Just the term “complexity” causes some degreefti€ualty
because of the different interpretations givendégnition and
perhaps a person’s experiences and training. Erglahe
fundamental meaning of “complex” is helpful in dgishing a
foundation from which to build. “Complex” comeoin the
Latin word complexus, meaning entwined or twisted together

necessary managers

areas for complexity — the technical complexityexdp of the

projectproject with the degree of difficulty in buildinhe project and

the business scope or management complexity aspactsas
schedule, cost, risk, and communications.

II. TECHNICAL COMPLEXITY

A. Technical Complexity

Technical scope of the project and service mayidwed as
creating a specification that leads to a desigmmiet the
client's needs. Some characteristics such as nuofhgieces,
parts, components, subassemblies, and assemblietheto
project, number of technologies involved may repns
technical complexity while items may be related tte
industry, type of project, and discipline ratheartha general
listing of items that can cause complexity as wslthe degree
of complexity.

B. Management Complexity

Management complexity includes the business aspétite
project, staff, relationships of the project toe#) and project
organization to name a few. There are many varsathlat can
add complexity to the management of a project. Some
characteristics such as financial arrangements pilatide a
smooth flow of cash to fund the project as the rfeedlollar
resources occurs. The simplest arrangement is @ faa
available fund to tap as the project’'s needs aaéizedl. The
most complicated or complex arrangement might belifg
from several different sources without specific dim
commitments as to when funds will be available.igesf the
management structure should be straight forwarl ity the
involved for simplicity. Project

Complexus is also defined as an aggregate of parts. Complex inerships between two or more organizationsease the

can be interpreted as an item having two or morepoments
— or two or more variables. Synonyms for compleslude
complicated, intricate, involved, tangled, and kyofl].

Whereas all projects are complex to some degrame tfs
perhaps a range of complexity that needs to besssderior
to accepting the project to understand the degfekffaculty

that will be encountered. Assessing the compleséy give
information for planning and anticipated actionsvayich to
address the various situations. Lacking that infdrom, allows
the project to continue to address complexity asisit
discovered during the work cycle. Projects have paimary
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complexity and possibly delays critical decisioasntove the
project forward. A steering committee may be apgmainto
make decisions on major projects, which may or matyadd
complexity. Schedules that lack sufficient detailguide the
project can add complexity without any derived biné\
schedule that is too detailed can create an enwieoh
whereby the staff relies on it solely to guideaittions without
thought of consequences. On the other hand, a glehtt is
general in nature may not provide critical guidance
Complexity in this case may result from too muctader not
enough detail. Staffing a project with the propkills and
proper number of individuals at the right time lig tsimplest
solution. Complexity increases when the right skélre not
available in the required number at the requireeetiln some
instances, it may be that only a few critical skélre needed
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for a specified period of time. The lack of theddlls
complicates getting the work accomplished to theppr
performance criteria. Project organizational desgould
focus on the work to be performed. Organizatiomehpglexity
increases as the design changes during the codrsbeo
project work and new staff is assigned. Whereasethél be
changes to staff for a variety of reasons, newtfans and
arbitrary changes complicate the efficiency ofdhganization.
Organizational interfaces add to complexity whes tlumber
exceeds three external parties. The simplest fdrinterface
is when the project manager reports to a singlesemanager
and works with the client. Each additional relasioip adds
another dimension to the situation. As a matterfast and
based on the presented scenario of complexity &splecth

the technical and management complexity have atgreaeasures.

influence on the project scheduling process ancgeguently
on the project objectives success. Hence findirsgiantific
base for the complexity identification of the pdjeis
considered as a must issue in order to determieeb#st
suitable scheduling procedure or algorithm for @coj
execution. This goal is considered as main object¥ the
current research.

C.Complexity and Project Management

Complexity affects the project objectives of tincest
and quality. Broadly, the higher the project
complexity the greater the time and cost.

D.Measuring Complexity and Scheduling Procedures

No single scheduling procedure is computationadlysfble
for the large and complex projects and the sucekascertain
specified algorithms or heuristics depend mainlyttenproject
characteristics. Since most success to date hasfbaed in
the application of heuristic techniques, researshheuristic
solution procedures is still popular. The searahnfieasuring
criteria that verify the effectiveness of the pregd heuristic
solution procedure is a must. The measuring caiteare
classified into complexity measures and performance
Performance measures are categorized into
performance measures for constrained resource embl
performance measures for unconstrained resourckeleon
and performance measures for both of them [2].
scheduling algorithms and heuristic decision rulsged for
project scheduling vary with the project's size mpexity,
duration, personnel, and owner requirements. Noplgeim
heuristic decision criterion can be applied andqver well for
different  project network topologies, complexities,
characteristics, and resource levels; where thejegro

The

The construction process may be considered the Moginfigurations play a very important and vital rdfe the

complex undertaking in any industry. However,
construction industry has displayed great diffigult coping
with the increasing complexity of major construntiorojects.
Therefore an understanding of project complexitg aow it
might be managed is of significant importance.

Certain project
determining the appropriate managerial actions irequto
complete a project successfully. Complexity is osigch
critical project dimension. It is widely observgaactitioners
frequently describe their projects as simple or giem when
they are discussing management issues. This iedicat
practical acceptance that complexity makes a diffee to the
management of projects. It is not surprising thamplex
projects demand an exceptional level of managemuethtthat
the application of conventional systems developeafdinary
projects have been found to be inappropriate fanpmex
projects. The importance of complexity to the pcbje
management process is widely acknowledged, for pleam

ordination and control requirements.

Project complexity hinders the clear identificatioh
goals and objectives of major projects.

Complexity is an important criteria in the selentiof
an appropriate project organizational form.

Project complexity influences the selection of pobj
inputs, e.g. the expertise and experience requiresme
of management personnel.
selection of suitable

arrangement.

a project

characteristics provide a basis it

Project complexity helps determine planning, co

Complexity is frequently used as a criterion in the
procurement

th%pplication success of a certain specified hearidgcision

criterion in scheduling [2]. One possible measureatwork
size; is the total number of nodes contained inrtegvork,
including the necessary single beginning and siraiding
odes. Network shape can be specified on the IpAglsree
separate factors; a measure of network length, @sune of
network width, and a measure of the relationshipength to
width. Time-related measures such as average tgctivi
duration, variance in duration, and critical patiration are
used to specify networks. Also, the total slacktammed in the
network and the total free slack are important mess
Strictly speaking, each of these measures is atimof
network logic and might be included in the firsasd of
measures, Davis [3]. The measurement of “compléxaty
activity networks is needed to estimate the commguti
requirements and/or to validly compare alternatieiristic
procedure. There are several quantitative and tqtiaé
factors with unknown interactions that are presanproject
networks. Measure of project complexity should beduas a
relative measure of comparison rather than as aolate
indication of the difficulty involved in scheduling given
project. Evidently, a choice between two propodgdrgéhms,
or the determination of the efficiency of a partéualgorithm,
would be greatly facilitated if there exists a meas of
network complexity. This would eliminate any possibias in
the conclusions regarding the efficiency of a paltr
algorithm relative to others by ensuring that tihgogthm is
evaluated at several points in the “range of coriffe
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Ill. RELATED WORK

Any complex project consists of a number of adtgit
which are carried out in some specified precedender. One
of the factors that is considered is in minimizitng project
completion, time. The computation of the optimunoject
completion time is proportional to the number ofges|
including dummy activitiesWhen an activity-on-arc (AOA)
project network is to be constructed, one typicaeks to
minimize the number of dummy arcs. Recent investiga
have shown, however, that the computational eférnany
network-oriented project management techniques
strongly on the so-callecomplexity index (Cl) of a network.
Kamburowski et. al. [4], showed other justificatsorfor
minimizing the CI rather than the number of dumnrgsa
They also presented a polynomial
constructing an (AOA) network with the minimum (Gt the
class of all (AOA) networks having the minimum nwentof
nodes.

A framework that measures complexity within theivas
stages of a project, together with a measure ofptexity for
the complete project lifecycle in the form of a quexity
index (CI) is presented by Nassar et al [5]. Ineass, the
framework provides the project manager with a that helps
to identify the possible manifestation of complgxitithin the
project process and the ability to plan accordiniglyninimize
its impact. This framework was developed and evatlibased
on some bench mark engineering design projects.

Several factors contribute to the complexity of projectendogenous, ; cap
¢ maximizes the expected project payoff. They idedifthree

schedules, including thaumber of activities, the level o

detail, and the shapef the project network have been

introduced by Nassar et al [6]. This paper presanteasure
thatassesses the complexity of project schedules msterf
the connectivity of the activities. Unlike similar cotegity

rape

Coefficient of Network Complexity. It is defineds the
quotient of activities squared divided by eventspoeceding
work items squared divided by work items. Threetiniis
contributionsare offered. First, the CNC may serve as an
indicator of theattention spent in planning the project. Second,
the CNC maybe used to derive a predictor of network
computer processintime. Third, the CNC value suggests the
appropriate processisgheme.

A large number of optimal and suboptimal procedinage
been developed by De Reyck B. and Herroelen [8]sédving
combinatorial problems modeled as activity networkkey
investigated the relation between the hardness pfoalem
instance and the topological structure of its ulyileg
network, as measured by the complexity index. They

time algorithm foflemonstrated through a series of experiments that t

complexity index, defined as the minimum numbernofle
reductions necessary to transform a general actigitwork to
a series-parallel network, plays an important inlpredicting
the computing effort needed to solve easy and hestdnces
of the multiple resource-constrained project schedu
problems and the discrete time/cost trade-off pnobl

Pich, et. al. [10], developed a model of a progscta payoff
function that depends on the state of the world thedchoice
of a sequence of actions. An underlying probabiBpace
represents available information about the statthefworld.
Interactions among actions and states of the waelgrmine
the complexity of the payoff function. Activitiesrea
in that they are the result of a potlegt

fundamental project management strategies whiclv shat;

classic project management methods emphasize adequa

information and instructionism, and demonstrate moadern
methods fit into the three fundamental strategidhe

measures, the proposeomplexity measure does not considefPPropriate strategy is contingent on the type rafertainty

redundant relationships in the projesthedule. In addition,

the measure is expressed as a perceatadj¢herefore has the

present and the complexity of the project payafiction.
Baccarini [11], reviewed the literature on project
complexity relevant to project management, with kagis

advantage of being intuitively understoodpgject managers. - MY
The measure considers the degree of interrelalimlshtowards the construction industry. The paper prepothat

betweerthe activities in the project's schedule. The memsuProject complexity can be defined in terms of difetiation
has beeimplemented in a computerized tool to help managefé'd interdependency and that it is managed byriatieg.

assess theomplexity of their projects. The tool is developed

as anadd-in to popular commercial scheduling softwake li

MS Project.

Martin et al [7] proposed an algorithm for investign the
IS project management practices related to projctarying
size and complexity across diverse industries. Sudata on a
broad range of project management issues was tadldom
129 IS project managers. The relationships betwmeject
size and complexity with 13 project managementtpres and
3 project performance measures were analyzed. ditiamal
the influence of a PMO on the use of standardizegjept
management practices and project
empirically tested. The findings suggest that I8Sjgxt size

IV. COMPLEXITY MEASURESIN ACTIVITY
NETWORK

A. Existing Measures of Network Complexity

The measurement of the “complexity” of activity wetks
seems to be needed in order to estimate the comgpulti
requirements and/or to validly compare alternatieiristic
procedures. There is always a debate as to whethaot the
complexity of a project can be accurately quartifiEhere are
several quantitative and qualitative factors withknown

performance wi¥eractions that are present in any project netwdys a

result, any measure of project complexity shouldubed as a

influences budget and project qua"ty’ while projecrelative measure of Comparison rather than as aolate

complexity influences the use of specific proje@nagement

practices. The PMO is empirically linked to projectdget.
According to Kaimann et. al. [8], the degree of piemity

of a critical path network may be classified calculating a

indication of the difficulty involved in scheduling given
project [12].

Evidently, a choice between two proposed algorittonshe
determination of the efficiency of a particular@iighm, would
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be greatly facilitated if there exists a measurenefwork
complexity. This would eliminate any possible biasthe
conclusions regarding the efficiency of a particidigorithm
relative to others by ensuring that the algoritnevaluated at
several points in the “range of complexity”. Tablgives a
bird’s eye view of the proposed measures mentiondd?2],
[13].

TABLE |
SUMMARY OF MEASURES OF NETWORK COMPLEXITY

Network Complexity Measure Suggested By

Coefficient of Network Complexity

CNC (P) = AIN Pascoe

CNC (D) =2(A— N+ 1)/ (N-1) (N-2) Davies

CNC (K) = A%N Kaimann

Total Activity Density-T-Density

Y Max {0, number of predecessor  activities - Johnson

number of successor activities}

Average Activity Density

(T —density) / N Patterson

A,
CNC(B)=, P 1own 2 i _

—)N1 - = t B
(N - DX L (S adiru

CNC = Coefficient of network complexity.

A = Number of activities in the network.

N = Number of nodes in the network.

ti = Expected duration for activity(i).

R = Number of resource types.

ri = Units of resource type j required by activity(

RAj = Maximum units of resource type j available.

P = Maximum number of immediate predecessors iméteork.
CP = Project duration with no resource constraint

The suggested measures of Pascoe, Davies and KaimanCNC (PR2)

[14], [15], [8], rely totally on the count of thectivities and
nodes in the network. Since it is easy to constnetivorks of
equal number of arcs and nodes but with varyingekesy of
difficulty in analysis, we fail to see how these asrares can
discriminate among them.

The total activity density, T-density as a coeéiti of

network complexity which is suggested by Johnsof] [1
P y 99 y ][the Ac = number of critical activities in the network.

considers only the maximum difference between
predecessor and successor activities allover ttveonie nodes
and ignoring all the other network characterist{sge, shape,
duration, resources,.... etc.).

The same remark can be focused for the averagetgcti

density as a coefficient of network complexity whids
developed by Patterson [17]. The quantitative measf
complexity of a project network that is presentgdBadriu
[12] is more sensitive than the other measures.this

(A) increases, the quantity (1-(1/A)) increasesy anlarger
fraction of the total time requirement sum of ($§)charged to
the network complexity. Conversely, as (A) decreagbe

network complexity decreases proportionately wittalt time

requirement. The sum of (ti rij) indicates the tiyesed
consumption of a given resource type j relative the

maximum availability. The term is summed over diet
different resource types. Having (CP) duration ine t
denominator, it helps to express the complexitg dénension
less quantity by canceling out the time units ie tumerator.
In addition, it gives the network complexity perituof total

project duration. As it has been focused that thesasure
handles most of the project network parametersctifig its

complexity.

B. Proposed Complexity Measures

In the current study the proposed measures consider
number of critical activities, the number of critiqpaths, the
time of the activities, the resource types and ithsource
availability for each resource type. However theseasures
are represented in the equations listed belowrderato make
these measures more sensitive for project complesdtne
additional parameters are considered in the evatluaif the
proposed complexity measures. These parametersthare
number of critical activities, number of criticahths, the ratio
of critical activities to the total number of profeactivities, the
resource types, the available level of the resotypes, and
the length of the critical path. As it exhibitedath these
considered parameters have a great influence oh that
project schedule and project success. The proposssures
are defined as:

CNC(PRL) = W P, L1ow o= >hin 1)
[aa e 2l 20 ol
=AA )
CONC(PR3) 5~ [ = qa- )3 i+ ) 3)
(—AJACP'T A& 44t Ra

Where:

W = number of critical paths in the network.

A = number of activities in the network.

V.RESULTSAND DISCUSSION

The In this study 50 project data set, that aresiclemed as a
bench mark problems [2], has been taken in theentistudy.

The complexity measures presented by Pascoe, Davies

Kaimann, Badriu, in addition to those presentedhegycurrent

complexity measure, the maximum number of immedia{gork have been evaluated and presented for thédzoes 50

processors (P) is a multiplicative factor that @ases the
complexity and potential for bottlenecks in a pobjpetwork.
The (1 — (1/A)) is a fractional measure (betweean@ 1) that
indicates the time intensity or work content of firteject. As

project data set and presented in Table Il.
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TABLE I
THE PROPOSED MEASURES VERSUS OTHER
MEASURES

PN P1 P2 P3 P4 PR1 PR2 PR3
1 14: 027 142¢ 10.1f 16.92 0.4 16.92
2 1.6 0.2¢ 21.1: 6.2Z 40.4¢ 0.6 20.2:
3 165 0.2¢ 21.1: 8.92 12.8¢  0.31 12.8¢
4 1.3 0.14 16 7.1% 14.3:¢ 0.5 14.3¢
5 12z 011 134« 4.1¢ 11.5¢ 0.64 11.5Z
6 12z 011 134« 6.4¢ 8.91 0.27 8.91
7 1.67 0.2t 25 11.61 34.8¢ 0.3¢ 17.42
8 1.2z 011 134« 9.1¢€ 14.4 0.3€ 14.3¢
9 1.z 0.0¢ 14« 7.7¢ 15.47 0.5 15.4¢
10 1. 0.17 22.t 8.21 13.7¢ 04 13.7¢
11 1.1¢ 0.07 15.3¢ 9.27 15.07 0.3¢€ 15.0¢
12 1.3¢ 0.11 20.4¢ 6.1 36.5¢ 0.67 18.2
13 128 0.07 18.7¢ 6.92 12.97 047 12.9¢
14 1.z 0.04 21 6.7¢ 11.11  0.3¢ 11.11
15 1. 0.0¢ 36 8.9¢ 14.3¢  0.3¢ 14.3%
16 12¢ 0.04 25.9¢ 9.4 17.9¢ 04¢ 17.9¢
17 1.2¢ 0.0t 2847 8.7¢ 19.2:  0.58  19.2¢
18 1.2¢ 0.04 30.3Z 6.51 14.21 0.54 14.2
19 14 0.0t 39. 10.52 36.81 043 18.41
20 1.2¢ 0.0 40.0¢ 16.6¢ 51.7¢ 0.3t 258
21 1.7¢ 0.06¢ 73.0¢ 17.08 53.7¢ 037 26.8¢
22 1.2 0.0¢ 37.t 6.97 13.0¢ 0.47 13.0%
23 1.3¢ 0.0t 51.57 14.2¢ 18.6¢ 0.24 18.6¢
24 132 0.0¢ 57.7¢ 7.91 12.1¢ 0.3t 12.1¢
25 1.3t 0.0z 72¢ 16.9¢ 24.0% 0.3 24.07
26 1. 0.2¢ 32.4 11.81 17.71 0.3¢ 17.72
27 128 0.14 12.5 7.64 12.7¢ 04 12.7¢
28 1.2 011 16.€ 9.3¢€ 40.5¢ 054 20.2¢
29 1.2 0.0¢ 14.4 7.71 37 0.5¢ 18.5
30 15  0.24 18 14.6€ 39.1 0.28  19.5¢
31 1.06 0.0z 19.0¢ 9.9¢ 14.9¢ 0.37  14.9¢
32 1.2 0.04 21.€ 6.7 11.0¢  0.3¢  11.0¢
33 1.4¢ 0.0t 54.7¢ 11.7¢ 16.7¢ 0.3 16.7¢
34 1.3 0.04 4267 13.8¢ 17.1 0.1¢ 17.1
35 1.17 0.01 49 9.7¢ 17.1z2 0.43 17.1:
36 1.5€¢€ 0.06¢ 435¢ 17.6z 58.00 03¢ 29.0
37 14¢ 0.08 50.2¢ 229: 288t 021 28.8¢
38 1.4¢  0.0¢ 33.0¢ 13.72 17.5¢ 0.22 17.5%
39 1.7¢ 0.0t 1141 21.7:2 26.1% 0.17 26.1¢
40 1. 0.0¢ 36 15.4¢ 4941 0.3¢ 24.7
41 1.3¢ 0.04 49.8:8 20.97 98.4¢ 03¢ 32.8:
42 15¢ 0.04 705: 1531 845% 04€ 28.1i
43 1.3¢ 0.04 40.91 9.1¢€ 15.2¢ 0.4 15.2%
44 1.1¢ 0.07 15.3¢ 11.3¢ 49.1! 054 245
45 1.3¢ 0.1¢ 15.1¢ 8.61 15.7¢ 04t  15.7¢
46 1.z 0.0¢ 14. 9.0¢ 43.5¢ 058 21.7¢
47 1.z 0.04 21 10.8: 17.71 03¢ 17.71
48 1.3 0.0t 32 5.42 8.1: 0.3t 8.1:
49 131 0.06 22.2: 6.52 13.8¢ 0.5z  13.8¢
50 141 0.08 43.6¢ 10.4¢ 141/ 0.2€ 14.1¢

PN : Project number

P1 : Complexity measure by Pascoe

P2  : Complexity measure by Davies

P3  : Complexity measure by Kaimann

P4 : Complexity measure by Badiru

PR1 : First proposed complexity measure
PR2 : Second proposed complexity measure
PR3 : Third proposed complexity measure

The number of nodes exists in this data set forptiogects
under consideration ranges from 8 to 40 nodes.nlineber of
activities ranges from 10 activities to 65 actesti The number
of critical activities in the project ranges from @itical
activities to 21 critical activities. The maximunumber of
critical paths exist in the project are 3 pathse Thitical path
length ranges from 10 units of time to 124 unit$iok.

Table Il list these measures in an ascending ofalethe
same measures. Focusing on the resulted data fintfetwo

tables (Table Il and Table IlI) will find that theiis a general
variation trend of the new proposed complexity meas. This
trend of variation for the proposed measures isistent with

the other complexity measures such as Pascoe, $avie

Kaimann, and Badriu, where the increasing or desimgain

the proposed measures will attached with increasing
decreasing of the other measures respectively. Also
proposed measures are more sensitive than the rotessures
in evaluating the project’ complexity where botle ttritical

activities, the critical paths, number of critieadtivities to the
total number of project activities, the length eitical path,

and resource types and their availability are amrsid in the
evaluation process. Also, the proposed measuresnplexity
will be more sensitive to the changes in the netvdata and
will give accurate quantified results when comparithe

complexities of networks. When the number of caitipaths in
network (W) increases the complexity of network vk

increased, also; as the number of critical acésitin the
network (Ac) increase the complexity of network Iwie

increased.

TABLE Il
THE ARRANGED PROPOSED MEASURED
PN PR1 PN PR2 PN PR3
48 8.13 39 0.17 48 8.13
6 8.91 34 0.19 6 8.91

32 11.05 37 0.21 32 11.05
14 11.11 38 0.22 14 11.11
5 11.53 23 0.24 5 11.52
24 12.15 30 0.25 24 12.15
27 12.74 50 0.26 27 12.73
3 12.88 6 0.27 3 12.88
13 12.97 25 0.3 13 12.98
22 13.06 33 0.3 22 13.07
10 13.79 3 0.31 10 13.78
49 13.86 7 0.33 49 13.86
50 14.14 26 0.33 50 14.14
18 14.21 31 0.33 18 14.2
4 14.33 48 0.33 4 14.34
15 14.36 20 0.35 15 14.37
8 14.4 24 0.35 8 14.39
31 14.99 8 0.36 31 14.99
11 15.07 41 0.36 11 15.06
43 15.26 21 0.37 43 15.27
9 15.47 11 0.38 9 15.48
45 15.78 15 0.38 45 15.79
33 16.76 40 0.38 33 16.76
1 16.92 14 0.39 1 16.92

34 17.1 32 0.39 34 17.1

35 17.12 36 0.39 35 17.12
38 17.53 a7 0.39 7 17.42
26 17.71 1 0.4 38 17.53
47 17.71 10 0.4 47 17.71
16 17.94 27 0.4 26 17.72
23 18.69 43 0.4 16 17.95

17 19.22 19 0.43 12 18.3
25 24.07 35 18.41
39 26.15 45 0.45 29 18.5

37 28.86 42 0.46 23 18.69
7 34.84 13 0.47 17 19.23
12 36.59 22 0.47 30 19.55
19 36.81 16 0.48 2 20.22
29 37 4 0.5 28 20.28
30 39.1 9 0.5 46 21.79
2 40.46 49 0.53 25 24.07
28 40.56 18 0.54 44 24.57
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46 43.58 28 0.54 40 24.7
44 49.13 44 0.54 20 25.87
40 49.41 17 0.55 39 26.14
20 51.74 29 0.58 21 26.89
21 53.78 46 0.58 42 28.17
36 58.03 5 0.64 37 28.86
42 84.53 12 0.67 36 29.02
41 98.46 2 0.69 41 32.82

VIl. CONCLUSIONS

Project complexity plays a major crucial parametethe
project scheduling and the successfulness of tbgegrwith
the targeted aim of its initiation and generatiédso, the
project topography, features, and characteristiosh sas
project activities, nodes, types of resource, thewmilability,
..etc have direct influence on project compleXitythe current
research some new measures for project complexiices
have been proposed and test against the existimgplegity
measures. The proposed measures are in consistghcthe
variation trend of the existing measures. Also fineposed
measures are more sensitive than the existing mesasuthe
evaluation process of project complexity. Howefar the
proposed measure, when (Ac) equals (A) then (Wgletu
unity and the project will be serial structure tis activities and
the proposed measure transformed into Badriu’'s unea3 he
main privilege of the proposed measure is thatoitsiders
size, shape and logic characteristics, time charatts,
resource demands and availability characteristcavall as
number of critical activities and critical paths @rains of the
project.
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