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ABSTRACT: The selection of optimum location for concrete batch plant (CBP) became very important
problem that needs a right decision to avoid many difficulties and problems may results due to select wrong
location. For that we can use the analytic network process (ANP) in decision making process. The ANP is more
generalized than the analytic hierarchy process (AHP).

This paper shows a form of questionnaire to identifying the factors affecting CBP location to deal with it or to
construct a new batch plant after sending it to expert engineers and workers.

The ANP model presents the framework criteria and available alternatives ad feedback which can help to
choose the best alternative.

KEYWORDS: Site Selection, Concrete Batch Plant, Optimization, AHP, ANP, Feedback Structure, Super
Decision Software.

NOMENCLATURE

RMC Ready Mix Concrete

CBP  Concrete Batch Plant

AHP  Analytical Hierarchy Process
DFSS Design-for-six-sigma

ANP  Analytic Network Process
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I. INTRODUCTION
The concrete batch plant is very important and became an element help the companies to success in its
project which it provide high quality of RMC and the mixing process under fully controlled through
computerized environment. There are table present examples of strength and weaknesses points in batch plants
the affecting on the concrete. As shown in table 1

Table 1:The Weakness and Strength Points of CBP

STRENGTHPOINTS WEAKNESS POINTS:
Reduce the rate of Some stationsare Ql;él‘]r;lif:yy?)?d
errorsinthe Ateam of Concrete is very far from the . 1
mixingratios ofthe specialized followed after site and therefore T?reo:?::i]]:gg;zg tzm'igﬂzi:‘id;?x
concrete engineers loading and pre- thetimetomove | .. 0 o0 o ved | isveryimportant
components and supervisesthe casting, and from the concrete andab]etosar 'I‘])isir:sybecgusethé
the method of mixing of concrete | concrete samples mixing plant tothe the hea weighr%:(s Limited time
mixingthem inthe | from the receipt of supplied with site isvery oftheA:gbwomen interval between
site,thus providing | raw materialsto [certified inspection important and you inadditiontothe | mixingand curin
the stationswith | the delivery ofthe certificatesare may need touse load Admix%'ures canb%
more precise mixtures.. taken additives for the di dforth
ixtures. mixtures. adjusted for that
mi time period.
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The "Selection™ of optimum location for batch plants needs more works to optimize this location, for
the importance of this process and that will need to spend more time and efforts to study all the available
alternatives and identifying the all criteria and sub — criteria can be affected on the decision making process
about which alternative is preferred.

The ANP also introduced by Saaty, is a generalization of the AHP (Saaty, 1996).ANP allows for
complex interrelationships among decision levels and attributes. The ANP feedback approach replaces
hierarchies with networks in which the relationships between levels are not easily represented as higher or
lower, dominated or being dominated, directly or indirectly (Meade and Sarkis, 1999). For instance, not only
does the importance of the criteria determine the importance of the alternatives as in a hierarchy, but also the
importance of the alternatives may have impact on the importance of the criteria (Saaty, 1996). Therefore, a
hierarchical structure with a linear top-to-bottom form is not applicable for a complex system.®

I1l. CONCRETE BATCH PLANTS AND THEIR IMPORTANCE:

The global trend is strongly oriented to use RMC that produced in patch plants. Because of that the
choice of the factory site is one of the important and difficult decisions faced by industrial companies due to the
process of selecting the right location for either the concrete mixing plant or for the construction of a CBP is
one of the difficult decisions facing the owners of the industry due to the size of the large financial investments
used in the newly established factories or in the old factories. This decision is based on long-term strategies
affecting the future of corporate success, including marketing strategies and storage strategies .

Companies at various times have to re-evaluate the locations of the concrete batch plants they deal
with in terms of the location availability of important and essential factors for companies. Therefore, there are
many important aspects for the importance of mixing plants such as producing better quality concrete,
minimizing the procurement / machinery hiring of plants, avoiding materials waste .

In order for companies to avoid the problems of bad selection of the site of CBP, it is necessary to
conduct preliminary studies and be flexible and easy to change or move the site at the lowest cost possible if the
plans or circumstances change.

Examples of difficulties or problems that companies may encounter are the difficulty of disposal of
waste, the high wages and employment of workers, the high cost of transport and the legal legislation for the
protection of the environment from pollution caused by mixing stations.

Accordingly, the best location is chosen based on direct factors that help to make a decision that
achieves long-term benefits and benefits, including defense and security efficiency.

1. IDENTIFYING THE FACTORS AFFECTING THE LOCATION OF CBP:

The choice of the geographical location of the project should depend on several factors that may
develop, grow and deepen the relationships between different industry areas because industry is a pioneering
and vital activity.The select the suitable geographical location for CBP to deal with or to construct one that's
Requires a thorough and accurate study of all the factors that can influence the selection of one of the
alternatives provided through all aspects such as technical factors, economic factors, environment etc. The bad
choice of the site may lead to many problems in several areas such as the quality of the concrete time and
economic cost. Therefore, the decision of the appropriate location is one of the difficult and important decisions
faced by factories, companies and investors and the decision is linked to long-term strategies that may affect the
growth, development and success of companies such as storage, marketing and raw materials strategies.

IV. DIVISION OF FACTORS AND QUESTIONNAIRE STRUCTURE
After identified all the factors "criteria" by making the extensive interviews with experts and workers
in RMC industry the questionnaire can be formed. The factors were studied from two points of views the first
point concerning the choice of the best location for the ready mix concrete batch plant and the second for
choosing the best project location as shown in figure 1.

Main Factors in
Selecting Optimum
Location

Factors Affecting
Selection
Construction Site
Location
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Figure 1: The two points of views of the factors affecting on site selection sstionnaire form. After the

publication of the questionnaire the results of views gathering and analyze through the use of Delphi technique
to determine the minimum variance to select the optimum site location according to the priorities and
importance of different factors. The variance was very small so the weight of these factors can be adopted, and
shown in table 2.

FACTORS AVERAGE WEIGHT
Factors Affecting The Choice OF Plant Location

A. Impact of Egyptian work condition
Al Economicand cultural problems. Q2% V. high
A2 The level of productivity in a country. B6% V. high
A3 Political stability. 85% V. high
Ad Currency exchange rates. 25% V. High
Ab Laws and regulations. 84% V. High
A Availability of equipment. 21% V. High
AT Market locations. 0% V. High
A Impressions. 20% V. High
A9 Availability of manpower. 20% V. High
A0 Costs. 68% High
A1 Telecommunications. 67% High

Table 2:Snapshot of The questionnaire results after two trials of Delphi Technique

V. DELPHI TECHNIQUE

The Delphi Method is based on a structured process for collecting and distilling knowledge from a
group of experts by means of a series of questionnaires interspersed with controlled opinion feedback. Delphi
represents a useful communication device among a group of experts and thus facilitates the formation of a
group judgment. It comprises a series of questionnaires sent either by mail or via computerized systems, to a
pre-selected group of experts. These questionnaires are designed to elicit and develop individual responses to
the problems posed and to enable the experts to refine their views as the group’s work progresses in accordance
with the assigned task. @
5.1. Delphi Method Steps®:

5.1. DelphiMethod Stepsi):

= Formation of a team to undertake and monitor a Delphion a given suhiect]

=Selection of one or more panels to participate in the exercise. Customarily,
the panelists are experts in the area to be investigated

=Development ofthe first round Delphiquestionnaire

=Testing the questionnaire for proper wording [e.g., ambiguities, vagueness

=Analysis ofthe first round responses

= Preparation ofthe second round questionnaires (and possible testing)

+=Transmission ofthe second round questionnaires to the panelists

=Transmission of the second round questionnaires to the panelists

=Testing the questionnaire for proper wording (e.g., ambiguities, vagueness ]
=Transmission ofthe second round questionnaires to the panelists ]

EECECECECCY

V1. ANALYTIC NETWORK PROCESS
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Figure 2: Feedback Network
5.2. Analytic Network Process Overview:

The process of decision-making is a necessary and very important part of human life. In order to make
a correct decision, it is necessary to study all the factors affecting the decision-making from all aspects of the
problem, whether the factors are political, social, environmental, cultural or psychological. When there is an
interaction between higher levels and lower levels of the different elements of the problems that needs a
decision, cannot be formed as hierarchical form.The diagram that called "network™ can give a solution for
problem that cannot be structured in hierarchical form as in AHP modelingbecause the importance of the all
available alternatives themselves determines the importance of the criteria. As shown in figure 2.

The models shows in a hierarachical structure formand that means the models not necessarily to
present in linear form from the top to bottom. The anp model has loops to connect between the clusters and
between cluster and nodes.

The anp is one of the systems that called systems-with-feedback. The problems with feedback that
need to solve by making a right decision the anp is the suitable technique to manage this process

through overall methodical way.
Goal
© Cluster A D

Cluster B

Figure 3: The ANP systems with feedback
The nodes in Analytic Network process (ANP) model are criteria, sub criteria and alternatives. Any of
each node compared with any other node in the model. The preferring of alternatives not only depends on the
weighting of criteria but the preferring of criteria also can depend on the weight of alternatives. Figure 4

{ Criteria 1 J { Criteria 2 J Criteria 3 Criteria Sub-
\ criteria
) ()

Figure 4: The Network Model
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The AHP model answers the comparisons question: "how important is criteria A to criteria B with
respect to the overall goal?"

The ANP model it is very important to determine the criteria priorities with respect to the alternatives,
the comparing process became easier when the comparing question is dealing with actual alternatives.

1.1 ANP: Setting Up a Model

obvious explanation of the problem which need to solve through accurate
investigation

) identificate all available factors thataffecting on the problem

) explain the exact concept of all identified factors.

) logical linking of nodes.

) make alternatives comparisons with respect to each factor.

malke criteria comparisons with respect to each alternative to determine
the criteria importance for each criteria..

> Synthesize to collect all alternatives priorities and also for criteria

1.2. Pairwise Comparisons

The Fundamental Scale used for the judgments is given in Table 4. Judgments are first given verbally
as indicated in the scale and then a corresponding number is associated with that judgment. The vector of
priorities is the principal eigenvector of the matrix. This vector gives the relative priority of the criteria
measured on a ratio scale. That is, these priorities are unique to within multiplication by a positive constant.
However, if one ensures that they sum to one they are then unique and belong to a scale of absolute numbers.*®)

When starting the comparison process, the factor that is more important than the other factor being
compared is worth a larger number. Therefore, the comparison is described with an integer value from (1 to 9)
where 1 (equal value) to 9 (very different), as shown in table 3.

Verbal fudgment of Preference Numerical Rating

Extremely preferred 9

Very strongly to extremely preferred

Very strongly preferred

Strongly to very strongly preferred

Strongly preferred

Moderately to strongly preferred

Moderately preferred

Equally to moderately preferred

= B[ e | LA S| w1 e

Equally preferred

Table 3:The Scale Ranging For Pairwise Comparisons

All previous Research and experience have definite the nine-unit scale as a reasonable basis for
discerning between the two items.
. Moderate values for the scale are called Even numbers (2, 4, 6, and 8).
. If the two objects are equally preferred it will take a value of 1.
It is recommended that should be less than or equal to 0.10. Inconsistency may be thought of as an adjustment
needed to improve the consistency of the comparisons. But the adjustment should not be as large as the
judgment itself, nor so small that it would have no consequence. Thus inconsistency should be just one order of
magnitude smaller. On a scale from zero to one, the overall inconsistency should be around 10 %. The
requirement of 10% cannot be made smaller such as 1% or .1% without trivializing the impact of inconsistency.
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But inconsistency itself is important because without it, new knowledge that changes preference cannot be
admitted !,

Table 4:The Average Random Index
Order 1 2 3 4 5 6 7 8 9 10
R.I. 0 0 0.52 0.89 111 1.25 1.35 1.40 1.45 1.49

VII. THE ANP MODEL OF OPTIMUM SELECTION OF CBP LOCATION BY USING SUPER
DECISION SOFTWARE:

This model introduce a descriptive for the case study project of selecting the best location for CBP, by
the SUPERDECISIONS software application together with themajor factorsthat chosen from the previous
formed questionnaire. Also include the results determine from implementingthe developed software application
which applied on two different CBP locations(location in region) and (location outside) to determine the most
preferred location to deal with 13 major factors in this type of projects. The results will be discussed to
demonstrate the efficiency of the software in such cases.

7.1. lllustrate ANP model

The first step to construct the ANP model is to breakdownin logical groupings of the nodes and
clusters that structure the problem. The purpose of CBP site selection Model is to determine the priorities of
locations achievementthel3 major factors that affecting on the site selection. The hierarchical site selection
structure depicted Figure 5, shows a snapshot of the ANP Model which was developed with the
SUPERDECISIONS software.

= e D My e - o lEN

B g st g e
spal  ALapaoe  +[0

Figure 5:Snapshot of ANP Model for Best Site Selection Breakdown

The ANP model consists of a network which has all clusters and their nodes in one window. Therefore,
all the comparison questions are evaluated from theviewpoint of what is more important with respect to most
preferredlocation for CBP.

7.2. Pairwise Comparison of ANP Model for the Selection of CBP Location

In ANP model the alternatives are pairwise compared against to the criteria.In such a ratings model the
alternatives are rated against the criteria.

The ANP model consists of clusters and they are the goal criteria and sub criteria and alternatives but

in this paper there are no sub criteria. each cluster including nodes such as the criteria cluster includes
the nodes of the 13 major factors that choosing from the previous questionnaire which affecting on the selection
of CBP best location, such as economic and cultural problem, temperature degree, proximity of CBP to site and
availability of skilled workers

Consequently, the comparisons can be completed by selecting from the drop-down menu the
Assess/Compare command, after that select the required cluster and its node to serve as parent node, to starting
with respect to the selected node. This process will present the comparisons screen in the questionnaire mode.

Therefore, the first pairwise comparison questionnaireisevaluating from the point of view of what is
more important factors with respect to CBP best selection "Goal" which is shown in Table 5.
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Table 5:5napshot of the Quastionnaire Mode for Comparizons with raspact to Goal
I TAwailabiity of > Eaca of - -Awailabili Potental Future 12
Economic laviy + Proximity - prai N : - 12 Frime
and Z senvices o | pemana | ceRio | AogEsste | Bmemensy Oxygen - focations
cubtural Taxes. | production and fetime. Flaci andfrom the | Ingress/Egre | Employment jichness CBF or potential incentives Degres or
roblems equipment. g sihe“g batch plants 55 skill level. future land use . =g sdvertisi
P (sitg) in other activities "3
T-Econcmic and
cutural problems 1.00 200 400 400 1.00 200 3.00 200 200 200 300 4.00 200
Taxes. U5 00 ] k] R 5] 00 00 100 100 00 EAC T
TAvalabiy of
services for
production and .25 0.3 1.00 050 0.14 0.20 0.20 025 0.25 0.3 025 1.00 6.00
[FDemad Waime | 0.5 TE X T AT AT AL] T T T AT T 500
S Froximity CEF 1o
lacing i 1.00 2.00 T.00 .00 1.00 4.00 5.00 6.00 500 5.00 400 200 3.00
[ GEase of Access 10
and from the batch 0.50 0.50 5.00 600 0.25 1.00 0.3 0.25 0.3 0.50 0.50 2.00 2.00
plants (site)
“Emergency
Ingrees/grats 032 1.00 5.00 700 0.20 300 1.00 0.50 1.00 1.00 200 400 2.00
T Availabiy of
Employment skil 0.50 1.00 400 200 017 400 200 1.00 200 2.00 300 5.00 9.00
level.
[T rygen rohrss T50 00 LR T T T T 5 700 TO0 0 500 R
0-Fotential Future
extension of CEP or
potential future fand 0.5 1.00 3.00 7.00 0.20 2.00 1.00 0.50 1.00 1.00 1.00 5.00 2.00
use in other activities
11-Investment
g 032 1.00 400 6.00 0.25 200 0.50 033 0.50 1.00 100 400 200
'2'75'[‘.0':,‘;"“" 0z | 03 1.00 100 0.13 038 0.25 0.20 017 017 025 1.00 500
13-Prime locations
Tor atveriaing .13 0.14 017 017 0.1 0.13 011 o1 011 011 0.13 011 1.00

In figure 6 the weighting resultspresents as following, for example Economic and cultural problems 13.6% |,
taxes 7.35, temperature degree 2.3% and the most important criteria is proximity of CBP to placing site 24.3%.

3. Results

Inconsistency: D.O7T396

‘ = Comph_nd *
* Comparison *
Copy to clipboard

Figure 6:Snapshot of the Result of Factors
The second pairwise comparison questionnaire are evaluating from the point of view of what is more important
of each criteria with respect to each actual alternative for CBP selection location "alternative", as shown in table
6
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Table &: of the & C ire Mode for C. i With respect To Each actual sbemative
L [ T
Awazilabilit 5 Ease of Potentis]
I yof 4| Frowimit | Access & Future
Economic 2- SEMVices Deman CEF 1o and T Awailsbility 2 extension of 11- 12- 13-
and Taxes for d ¥ o from the Emergency of Oxygen CEP or Investment | Temperstur | Prime locations
cultural . preductio ifetime. Placi batch Ingress/Egress | Employmen | richness potentisl incentives. & Degree for advertising
problems n and - he"“ o t skill level, future land
equipmen = ?s its) use in other
t. activities
T-Economic and 100 | s00 | oa7 025 | or7 | om0 0.5 025 7.00 6.00 0.17 0.17 013
cultural problems | X X . X . . . L X X X X
-Taxes. 0.25 100 0.50 400 0.4 00 00 013 300 5.00 0.25 0.50 0.73
T-EvalEbiiy of
services for
production and 6.00 5.00 1.00 5.00 1.00 4.00 3.00 1.00 5.00 5.00 1.00 1.00 1.00
4-Demand _lifetime. 4.00 0.25 0.20 1.00 0.17 0.50 0.50 0.13 3.00 3.00 1.00 1.00 0.17
SFroximity CEF to 6.00 TOD | 100 6.00 1.00 700 T.00 1.00 6.00 9.00 200 5.00 1.00
Placing site
[ E-E=ase of Access o
and from the batch 2.00 0.50 0.25 2.00 0.14 1.00 1.00 0.14 6.00 2.00 2.00 6.00 1.00
plants (sit=)
T-Emergency
Ingress/Egress 2.00 0.50 0.33 2.00 0.14 1.00 1.00 017 3.00 T.00 0.25 1.00 017
T-Evalsbity of
Employment skill 4.00 8.00 1.00 8.00 1.00 T.00 6.00 1.00 5.00 2.00 8.00 2.00 8.00
level.
S-Uoygen nchness 0.74 0.3 050 0.3 0.7 A [R:x] AL .00 [ [ ] 0.3 013
TO-Fotential Future
extension of CBF or
potential future land 017 0.1 0.20 0.33 0.1 on 0.14 on 4.00 1.00 017 0.33 0.14
use in other activities
11-Investment
incentives. 6.00 4.00 1.00 1.00 0.12 0.50 4.00 012 5.00 6.00 1.00 3.00 0.32
[ TZ-Tempersiure
g'[‘.gﬂa"“'e 6.00 5.00 1.00 1.00 0.20 o7 1.00 on 3.00 3.00 033 1.00 on
13-Prime locations
Tor advertisi 8.00 8.00 1.00 6.00 1.00 1.00 6.00 012 8.00 T.00 3.00 2.00 1.00

7.3. The Supermatrix

During the construct ANP model in the SUPERDECISION there are different computations included
the super-matrix.To show the various super-matrices, the computations command should be selected from the
menu in software. Each network associated with three super-matrices: the weighted, un-weighted and limit
super-matrix.The un-weighted super-matrix includes the local priorities derived from the pairwise comparisons
through the network.

Consequently, the results of all pairwise comparisons are extracting in the un-weighted super-matrix.
Figure 7 shows part of the unweightedsupermatrix of the optimum selection of CBP location. Has defined a
component in a supermatrix, it is the block defined by a cluster name at the left and a cluster name at the top of
the supermatrix. The weighted supermatrix is derived by multiplying all the elements in a component of the
unweightedsupermatrix by the corresponding cluster weight. Segment of the weighted supermatrix for the
optimum selection of CBP location is shown in Figure 8©

altemnative criteria
Cluster FR
. 3-Availability of
Mode CEBP location ?u;i':: I-Economic and | 2-Tase | services for 4-Desrand | 5-Prewimity CEP i‘?:;:f::m:
Labeis in region ion cultueal problems | s productionand | Hetime. | to Placing site gants (ciba)
reg squipment. F
C88 locatior 0000000 | 0.000000 osstaz  |osooooo|  cestiaz | oazseoo | o.o0000 0142857 :I
alternati
e CBP location
cutside 0,000000 0.000000 0142857 0500000  oo42857 0875000 0.100000 D.25T143
region
TEconomicand | g pe00es | 0050445 o000 [oooooos]  mocooon | o.oosoco 0.000000 0.006060
cultural problems
:’T‘“’ 0.037739 0.05T161 LOB0000 0000000 000000 0,000000 0.000000 £.000000
3-Awailability of
services for 0.107630 0.018914 0000000 0000000  0.000000 0.000000 0.000000 [.000000
production and
ciibain EqUIBAENE.
soumand | ooumes | o | oo [ooooom| oo | omewo [ omewo fy—
5-Preairmaty CEP
to Placing ste DATEI 0010845 leiiiii] UDOOOWI LUO0D000 0.000000 0.000000 0.000000
G-Ease of Accessto
and from the batch 0.063683 0.105298 0U000000 0 0000000 10.000000 0,000000 0.000000
plants {site)
L
Dane

Figure 7:Snapshot of a Part of the UnweightedSupermatrix for theoptimum selection of CBP location
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alternative criteria
Chuster daksil
) 3-Auvailability of
Node €8P location [ 7SO | 4 ponomicand | 2-Taxe | sericesfor | 4-Demand | 5-Presinity cBp | SE57E Sf Accesto
Labeis n region ion cultural problems | 5 production and | Betime. | to Placing site fants (site)
reg! equipment. F
£88 loction 0000000 | 0.000000 ossmaz  |osooooo] ossmas | oazseco | 00000 042857 H
altemati
e CBP location
outside 0L000000 0.000000 Q142857 0.5000004 D487 0.875000 0.100000 085143
region
T-Economicand | gosnee | gusnass 0000000 [0.000000)  0.000000 0.000000 0.000000 0.000000
cultural problems
e omms | oosmien oooooo0  [oooooo]  oocoos | 0000000 0.000000 0,000000
3-Availability of
services for
moducionand | 01070 | aowsme oooo000  [oooooon]  oocoos | co00oc0 0.000000 0.000000
criteia | Squipment.
£ Demand 0030465 | 039320 oooooo0  |ooooooo]  oocooo | oooooco | e.0o00co 0.000000
S-Preairmity CBP
o Plcing oaTsie | ooi0ess oooooo0  [oooooon| oo | c.000000 0.000000 0000000
§-Ease of Access to
andfromthebatch | o063ses | 005208 oooooo0  [oooooo]  oocoos | 0000000 0.000000 0,000000
plants (site)
[
Dome

Figure 8:Snapshot of a Part of the Weighted Supermatrix for the optimum selection of CBP location
Limit super-matrix is derived by raising the weighted super-matrix to powers by multiplying it times
itself. If columns of numbers become typical the limit matrix has been reached.
Thus, the matrix multiplication process is stopped. As shown in figure 9 that present a screenshot of
limit super-matrix for the optimum selection of CBP location.

altemative criteria
Cluster PR
) 3-Avalability of
Node €8P location | S50 | 4.fconomicand | 2Tave | servicesfor | 4-Demand | S-Pronimity cgp | &5 of Aeces to
Labels in rEgion ion cultural probilems | . production snd | Metime. | to Placing site Jarts (site)
gl equipment. F
e o2zt | azesite o2zston  [ozesioe|  oazsioo | ozzsie | easie 0225100 3
alternati
e CBP Iocation
outtide 0274300 0.274900 0274900 02749004 0274900 0.274%00 10.274900 0274900
regicn
I-Econamicand | gpayye; | poemss oozniss  |asensy]  osenss 002153 0021153 0021183
cultural problems
e 002008 | onas00 ooxo00  |acoaxo| oooees | ooose | co2ea00 0024209
3-Availability of
services for
Pibldmienllﬂ D234 0023441 uozae 002840 .o o021 0025441 O.025441
criteis | tQUIpMEnt,
;Emme 0045157 0045157 5157 00451 57] 45157 0045157 0045157 D.O43157
S-Premirnity CBP
o Placng e oouen | oossn oowe  |oos:e] oowen | oo 0042682 oose32
§-Ease of Accessto
andfromthebatch | 004222 | ooeme ooeer  |osasaedl  ooaem | osemm 0043282 oou282
phants (site)
[Tl
Dome

Figure 9:Snapshot of a Part of the Limit Supermatrix for the optimum selection of CBP location

The main point of the importance of limit super-matrixis provides the priorities for the different criteria
that affecting the problem that need to solve.

Because the columns of limit super-matrix are typical the priorities of all criteria and alternatives can
be read directly from any column. Furthermore, the computation priorities command on displays menu the
priorities in two different ways, they present in limit super-matrix. As shown in figure 10 present the priorities
as result from limit super-matrix.

When alternatives are included in the model, the SUPERDECISION software can synthesize them to
give the optimum choice from the available locations alternatives depend on the provided judgments.
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Here are the priovities.

Szl by Chuster '.-n-q-n.,
[ECL

[

WO=-Potertial Future
extensicem od CEP or pete—

11 -lrmsremrment incentsaes.

13- Ternperature Degres

Figure 10: Snapshot of the Priorities the Limit Super-matrix
Also the SUPERDECISION software can generate the HTML file of reports about the model. The report gives

the names and descriptions of the nodes and clusters and important priorities of alternatives. As shown in figure
10:

Main menu for hadeelProject.sdmod
* Outline

» Mam Stuctuges
* Repon

Outline for hadeelProject.sdmod
* hadealProject edmad Model
ahernatives Sollow

o CHP location in region
& CBP location outsedz region

Main structure of toplevel network

What follows a brief recap of this network.

1f vou would like vo, vou can getumn to the man meni

Alternative(s) in itz » CBP location in region
= CBP location outside regron

Network Tape:  Bottom level
[Formula: ot applizatle
Clusters Nodes = alternative:
= CBP lscation in region: lacation Alternative |
o CBP location outside region: locarion Aiternative I
= erileria:
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Clusters' Nodes * alternative:
o CBP location in region: location Al
o CBP location outside region: Joc
* criteria:
o 1-Economic and cultural problems:
o 2-Taxes.:
o XAvailability of services for

: availability of electricity sources, warer, available of medical center and equipment

© 4-Demand lifetime.: the longe
© S.Proximity CBP to Placing
© 6-Ease of Access to and from
o 7-Emergency Ingress/Egress: abailiny & :
o S-Availability of Employment skill level.: dezcriprion
o 9-Oxygen richness: health rizk
© 10-Potential Future extension of CBP or potential future land use in other activities: available arvva
© 1l-Investment incentives.:
o 12-Temperature Degree: emirommental factor
© 13.Prime locations for advertising:
* Goal:
o selection of optimum CBP location:

! operations (lower congestion)
{10 get people zafe harbarz from CBP during emergency conditions

Report for toplevel
Thss 18 a report for how alternatives fed up through the system 1o give us our synthesized valwes. Return 10 mawn mens

Alternative Rankings

[ Graphic | Abernatives
| CBP locanon in regicn
- [CBP location outside e

Figure 11:Snapshot of the full report

VIIl. CONCLUSION
After completing all comparisons in ANP model the final results for the selection of optimum CBP location
model are decided by selecting the most optimum location from the available alternatives. The result shows
that: (CBP location in region) is obtained 45%, alternative (CBP location outside region) is obtained 55%. As
shown in figure 12.

Here are the overall synthesized priorities for the
alternatives. You synthesized from the network
Super Decisions Main Window: hadeelProject.sdmod

Name ‘ Graphic Ideals Normals ' Ra
|CBP location in region | [N [0.818844 | 0.450200 [0.22¢

r ~n g g e g |
| CBY location outside | ] 1 000000 | 0.549800 [0.27¢

region |

Okay | Copy Values

Figure 12: the result for the best CBP location in ANP
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