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ABSTRACT:- Manage the uncertainty and vagueness of the construction organizations 

performance (COP) is the appropriate tool to improve the quality and environmental aspects. 

Because of the benefits of their interaction, the two systems were integrated to formulate the 

basis for the Integrated Management System (IMS). Quality performance has been assessed 

to monitor the construction processes and activities status. The developed Evaluating System 

has been utilized different assessment criteria, sub-criteria, and their combinations. The 

concepts of fuzzy set theory have been introduced to represent the uncertainty and vagueness 

of each system requirements. 

            The study context is limited to construction projects to point out the using of these 

concepts for analyzing and improving the quality culture in this sector. The findings reflect 

the relative significance and the probability of fail for each article of the system components, 

the ability of integration for two or more systems; also some recommendations have been 

suggested for further development. 

Keywords:- Environmental system, integration management, Quality system, construction 

management. 

 
INTRODUCTION 
One of the most significant issues facing today’s construction industry is the achieving of 

customer satisfaction. This perspective reflected from the important role played by customer 

as the core of the construction industry and the driving force for improvement. The 

satisfaction process is defined as the process running throughout the construction project by 

which means the project requirements are progressively captured and translated into effect. 

Diyala Journal 
of Engineering 

Sciences 



First Engineering Scientific Conference-College of Engineering –University of Diyala, 22-23 Dec. 2010 
FUZZY MODELLING APPROACH FOR COP ASSESSMENT SYSTEM 

 

 
Diyala Journal of Engineering Sciences – Special Issue 

196 

Because of its pivotal role in eliciting and communicating customer requirements to the 

design and construction teams, the satisfaction process is a cornerstone for achieving goals.  

Hence, it has to be flexible, well organised, and responsive to the customer requirements (1). 

            Formal observations, literature review, experience analysis of 97 construction related 

experts, documentary data, questionnaire and unstructured interviews with projects' team 

undertaken by the author showed that very few buildings are finished on time, or at the right 

cost and customer (clients) often blame the construction industry of providing products that 

do not achieve their requirements and meet their expectations. Furthermore, customers 

articulated that they used change orders to achieve their expected requirements and to adapt 

to the influence of the internal and external risks. This is attributed to the limitations of the 

current project management approaches, which confine the development of the project 

processes to a certain stage. This perspective hinders the interaction between the project 

parties and processes, and impedes exploiting value opportunities and managing risk threats 

in all project’s processes. In order to overcome the limitations of the current briefing 

approaches, the Integrated Management System’s concept was developed. This concept 

supports and encourages the development of decision making process throughout the project 

life cycle as an approach to achieve customer satisfaction and respond in an innovative 

manner to the performance improvement, and to manage change orders effectively (1). 

           Developing such system without establishing the procedures that control its processes 

development leaves the project management uncontrolled and jeopardise achieving client’s 

satisfaction. Because such system development can add value or risk to the project or could 

add both, the well-established methodologies of Quality Management (QM) and 

Environmental Management (EM) are the most appropriate tools to manage project 

performance. 

          This paper aims to establish the basis and set the rules for this approach, and develop 

the tool that will manage and control quality performance in construction projects. Two 

objectives were developed to achieve this aim. The first one is theoretical, which focused on 

utilizing the role of QM and EM in managing quality performance. The second objective is 

practical which presents an innovative decision making tool, developed by the author that 

will be used in the process of making an appropriate decision, assessment and as training tool 

for the project staff. 
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INTEGRATION OF MANAGEMENT SYSTEMS 

            Traditionally, an organization would implement its management systems one at a 

time, with their boundaries remaining clear-cut after the implementation process to highlight 

their importance to employees. As a result, however, isolation among management systems 

and with the overall business management is most likely to happen, hindering the chances to 

achieve some of the expected benefits and creating new problems of its own. Waste of 

resources, conflicts of interest, sub-optimization of local goals in opposition of overall goals, 

repetition of activities, increasing paperwork, confusion on priorities and objectives and a 

general lack in achieving the organization's objectives may be some of the problems created 

by this lack of connectivity among functional management systems that have been 

implemented using standards. 

           This lack of integration between management systems has been recognized by 

researchers, practitioners and standards developers, mostly from the quality field, resulting in 

different initiatives to counteract it (2,3). For instance, MS standards for quality (4), and 

environment (5) have been made more compatible with each other. 

          Although some work has been done for the integration of management systems, further 

work is still required, both conceptual and empirical. The most pressing need, identified by 
(6), is to develop a model for the integration of management systems along with a supporting 

methodology for its implementation. Additional considerations to be included in both the 

model and the methodology are: 

 Different starting points to build upon, e.g. an ISO 9001 QMS or an ISO 14001 EMS or 

none at all. 

 Different sequences of integration, e.g. an IMS covering quality and environmental 

requirements may be implemented by integrating QMS first and EMS later or an EMS first 

followed by a QMS. 

 Different finishing points according to organization's own needs, e.g. an IMS including 

quality, environmental and occupational health and safety requirements. 

 The need for engaging stakeholders into the systems to optimize the organization's 

performance; 

 Level of integration of functional standardized requirements within the IMS, e.g. alignment 

or harmonization (7). 
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 Auditing, evaluation, control and improvement of an IMS (8). 

These considerations are missing in the existing models developed to integrate management 

systems, thus motivate to create the approach of this research. 

             Having two or more Management Systems implemented in a single organization 

could increase the risk an organization has of actually having these problems. Furthermore, 

certain problems have been identified as the result of isolation between MS’s built based on 

standards. Throughout the literature, a list of problems derived from such isolation has been 

identified mostly referred to isolation between QMS and EMS (9,7,3): 

 Waste of resources. 

 Conflicts of interest and confusion in priorities and goals. 

 Repetition of activities and processes. 

 Increasing paperwork. 

 Lack of commitment towards the MS from top management. 

 Ending up with dissatisfied stakeholders nonetheless for lack of performance. 

An alternative to overcome isolation among standardized management systems and its 

corresponding problematic is the integration of standardized management systems. 

FUZZY APPROACH TO IMS REPRESENTATION 

           To deal with vagueness of human thought, Zadeh first introduced the fuzzy set theory 

in 1965, which was oriented to the rationality of uncertainty due to imprecision or vagueness. 

A major contribution of fuzzy set theory is its capability of representing vague data. The 

theory also allows mathematical operators and programming to apply to the fuzzy domain. A 

fuzzy set is a class of objects with a continuum of grades of membership. Such a set is 

characterized by a membership (characteristic) function, which assigns to each object a grade 

of membership ranging between zero and one. The parameters m1, m2 and m3 respectively 

denote the smallest possible value, the most promising value, and the largest possible value 

that describe a fuzzy event(10). 

            Each Triangular Fuzzy Number has linear representations on its left and right side 

such that its membership function  x   can be defined as: 
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          A fuzzy number can always be given by its corresponding left and right representation 

of each degree of membership as explained in Figure 1. 

Figure 1. Fuzzy Triangular Number representation (7).  

Fuzzy sets: were first introduced to elucidate the concept of fuzziness. Fuzzy sets represent 

linguistic variables whose values are not numbers, as for numerical variables, but are words 

or sentences in a natural or artificial language (10). The mix design involves a complex and 

nonlinear procedure that is influenced by the material interaction and culture of construction 

quality. Hence, it is difficult to develop a comprehensive analytical model by considering all 

design variables. Typically, concrete mix companies have extensive records of their past mix 

proportions, which can be used to develop a model for the design procedure.  

            As shown in Figure 1. A fuzzy set A can be defined mathematically by assigning to 

each possible element in the universe of discourse a value representing its degree of 

membership in the fuzzy set. This means that, contrary to the classical sets theory in which an 

element either belongs to or does not belong to a set (i.e. its membership to that set is crisp), 

in fuzzy sets theory the belonging of an element x to a set A is defined by a degree of 

membership indicated by a number in the interval [0,1]. Hence, the fuzzy set A can be 

defined by a set of ordered pairs, a binary relation, as follows: 

[0,1]}A(x)µA,x|(x))µ{(x,A AA                                                         (2) 

          where )(xA  is the membership function that specifies the degree to which any 

element x in A belongs to the fuzzy set A. Definition (2) associates with each element in A a 

real number )(xA  in the interval [0,1] which is assigned to x. Larger values of )(xA  

indicate higher degrees of membership. In general, the fuzzy set A can be expressed by m 

discrete values, )(xA  as follows: 

)](|),.....(|),(|),(|[ 332211 mAmAA xxxxxxxxA                                   (3) 
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PROPERTIES OF FUZZY SETS ARE BRIEFLY INTRODUCED AS 
FOLLOWS 
 A normalized fuzzy set is one that includes at least one element x0 in the universe of 

discourse that attains the maximum degree of membership, that is, 1)( 0 xA ; otherwise the 

fuzzy set is called non-normalized. For example, all fuzzy sets in Figure 1. are normal as they 

have at least one element x  with a degree of membership equal to l. 

  -level interval or  -cut, denoted by A , is defined as the crisp set of elements x  which 

belong to A  at least to the degree . It gives a threshold that provides a level of confidence 
  in a decision or concept modelled by a fuzzy set. The threshold may be used to discard 

from consideration those element x  in A  with degrees of membership  )( 0xA . This can 

be expressed as: 

]1,0[},)(,|{  xxRxxA A                                                                             (4) 

Operations on fuzzy sets, which are relevant to this research work, include the intersection 

and union of two or more fuzzy sets. The operations with fuzzy sets A and B in the universe 

U are introduced via operations on their membership functions )(xA  and )(xB  , as follows: 

a) Intersection of fuzzy sets A and B denoted as A∩B is defined by 

  xxxx BABA )),(),(min()(                                                                           (5) 

            The intersection of two fuzzy sets is related to the conjunction (logical operator AND) 

in fuzzy logic. For instance, if a1< a2, min (a1, a2) = a1; this is, min (0.5, 0.7) = 0.5. 

b) Union of A and B denoted as BA  is defined by: 

  xxxx BABA )),(),(max()(                                                                             (6) 

          The union of two fuzzy sets is related to the logical operation of disjunction (OR) in 

fuzzy logic. For instance, if a1< a2, max (a1, a2) = a2; that is, max (0.5, 0.7) = 0.7 

c) Complementation of the fuzzy set A  is A  if the following condition is true: 

 )(1)( xx AA    or 1)()(  xx AA                                                                      (7) 

         The complement of a fuzzy set is related to the logical operator NOT in fuzzy logic and 

its membership function )(xA  is symmetrical )(xA with respect to 5.0  
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MODELLING THE EVALUATING SYSTEM 

          The main features of ISO 9001: 2000 are; process approach to system; process 

measurement and management; customer satisfaction monitoring; and continual 

improvement, ISO 9001: 2000 also places a stronger emphasis on the quality management 

function of the organization as distinct from quality assurance and quality control activities 

and thus is very clear for the five requirements. 

         The ISO 14000 series consist of five standards: Environmental management systems, 

environmental auditing, environmental labelling, environmental performance evaluation and 

life cycle assessment. ISO 14001: 1996, an environmental management standard against 

which an organization can be audited on a voluntary basis, is applicable to different 

organizations in diverse geographical, cultural and social conditions. The other standards in 

the ISO 14000 series provide guidelines which either support the implementation of an EMS 

or the analysis of product characteristics. 

        None of these other standards need to be implemented. ISO 14001: 1996 provides a 

structured management system to enable construction firms to achieve benefits that would 

enhance the organization’s image and credibility (11). The major elements and requirements of 

ISO 9001: 2000 are: 

 Quality management system: General requirements and documentation requirements; 

 Management responsibility: Management commitment, customer focus, quality policy, 

planning, responsibility, authority and communication, and management review; 

 Resource management: Provision of resources, human resources, infrastructure, and work 

environment; 

 Product realization: Planning of product realization, customer related processes, design 

and development, purchasing, production and service provision, control of monitoring 

and measuring devices; and 

 Measurement, analysis and improvement: General, monitoring and measurement, control 

of nonconforming product, analysis of data, and improvement. 

The major elements and requirements of ISO 14001: 1996 are: 

 Environmental policy. 

 Planning. 

 Environmental aspects: Legal and other requirements, objectives and targets, and 

environmental management programs. 



First Engineering Scientific Conference-College of Engineering –University of Diyala, 22-23 Dec. 2010 
FUZZY MODELLING APPROACH FOR COP ASSESSMENT SYSTEM 

 

 
Diyala Journal of Engineering Sciences – Special Issue 

202 

 Implementation and operation: Structure and responsibility, training, awareness and 

competence, communication, EMS documentation, document control, operational control, 

and emergency preparedness and response; and Checking and corrective action: 

Monitoring and measurement, non-conformance and corrective and preventive action, 

records, audit, and management review. 

Figure 2. Main and sub-items of IPM system (by author). 

           Arising from the five main quality management system requirements, ISO 9001:2000 

and the four main requirements of environmental system ISO 14000:1996; the integrated 

management system have been established to provide a unique document that can be applied 

for the different goals. The different levels of system articles are shown in Figure 2.  

    In order to accommodate the diverse range of expressions and human differences in 

interpreting the degree to which any system component is available, significance, probability, 

the availability universe (A), defined as a fuzzy set, has values ranging from zero to one, 

corresponding to eleven possible values. These values are (very low, low, average, high, and 

very high). These functions are represented by the translational/triangular models where 

every linguistic term is represented by an isosceles triangles as in Figure. 3-a, 3-b and 3-c. The 

first requirement (System setup and documentation) and second one (System management) 

have been represented by the model in Figure 3-a, which reflect high vagueness degree. The 

interaction between levels is high due to the high degree of uncertainty for the articles under 

these two items. Meanwhile; third Items (Resources management) and fourth (Requirement 

realization), are represented by the second model which have least degree of vagueness, it can 

seen from the small area of interaction between the five levels of assessment, Figure 3-b. The 

fifth requirement (monitoring and improvement) has been represented by intermediate scale as 

shown in Figure 3-c. The three scales of representation (3-a, 3-b, and 3-c) reflect the degree of 

confidence of the experts with the assessment that can be provided by the project staff or 

quality assessors. 

          One of the features of this representation is that the fuzzy set can be simply represented 

by a numerical interval. For example the fuzzy set average in Figure (3-a) can be written as: 

 

available = {0.0|0.0, 0.0|1.0, 0.0|2.0, 0.0|3.0,  0.5|4.0, 1.0|5.0, 0.5|6.0, 1.0|7.0, 0.0|8.0, 0.0|9.0, 

0.0|10} 
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         Following Equation (3), or simply as available = [3.0, 7.0], which is the base of the 

isosceles triangle. This feature is a result of the form of the fuzzy set. Since isosceles triangles 

are used, identifying the location of the triangle’s base through a numerical interval is 

sufficient to draw the complete fuzzy set. 

            The second variable, significance (S), is also represented by a triangular fuzzy set, and 

can take values ranging from 0 to 1 (12). These values are determined by a system expert as 

discussed earlier. The expert’s knowledge and experience linguistically evaluate the 

importance or significance of every system component to the overall Integrated Management 

System Performance (IMS). The objective of this representation is to combine the different 

system components. This combination is necessary to obtain the overall system performance. 

The overall System performance (QSP) is found using equation (8): 





i

ii

S
SAIMSofceSignifican (                                                                      (8) 

in which IMS = Total Integrated Management System Performance, Ai = individual 

availability of each system component, and Si = significance of a particular system 

component. This equation, which is normally referred to as the fuzzy average function, is an 

aggregation function in which different components are combined to produce a final single 

result. According to Zadeh’s extension principle, the mathematical operations on fuzzy sets 

should follow a special procedure. The extension principle extends the binary operation (X) of 

real numbers to fuzzy sets (13). Accordingly, the arithmetic of fuzzy sets can be derived in the 

following manner: 

 )()()()*( xxx BABA                                (9) 

Where {*=(+,-,x,/); ʌ=minimum, and    v=maximum}. 

          Thus the multiplying and division operators used in Equation (8) are replaced by their 

counterparts listed in Equation (9). Note that the fuzzy sets will present by numerical 

intervals as shown earlier. This representation, although shortened, does in fact carry all the 

information in the extended form of the fuzzy set representation. The next section illustrates 

the evaluation method of the different components of the Integrated Management System 

Performance (IMS) using the different arithmetic of fuzzy sets discussed in this section. 

      To calculate the component “Establish IPM system” , an element of IPM system, one 

needs to evaluate all the units comprising it (Eq. 10). 
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iiieperformanc SSAA 11111111 /)(                    (10) 

          What should be noted here is that the above equation is a fuzzy composition equation 

that corresponds to Equation (10). 

 
i

iii
eperformanc S

SiASAA
11

111111
11

)11(),(



                                      (11) 

            Where ʌ = the minimum, and v = the maximum. For Equation (11) A11i corresponds to 

the different units of the (Establish IPM system) performance (Table 2). Each A11i is a 

linguistic term that corresponds to the degree to which every unit of the Establish IPM system 

is available, and S11i corresponds to the significance of the unit to the total Establish IPM 

system performance. As mentioned earlier, both fuzzy sets are presented by isosceles 

triangles that are better described using numerical intervals. The database collected from the 

experience of participants for the significance of requirements and the probability of fail for 

both the quality and environmental system are presented in Table 1 and 2 respectively. 

           An example for the calculations of the quality performance assessment for resources 

management article was presented in Table 3.The fourth column of the table lists the values 

of multiplying Ai by Si, which represents the numerical interval that corresponds to the 

minimum and maximum. 

The overall performance for this element is calculated using Equation (10): 

)68.6,23.4(
)34.33,04.22(
)69.222,27.93()(

11

1111
11 





i

ii
eperformanc S

SAA  

          The interpretation of this numerical interval can easily be done by imposing the 

isosceles triangle, whose base corresponds to it on the membership values graph in Figure 4. 

This process yields one component performance between Average and High but it near to 

Average. 

           From Figure 5. The correlation between the probability of risk setup by the experts and 

the shortage of availability of the IMS requirements can conclude. From other hand, the 

relation between the degree of significance and the availability of the requirements can be 

examined for each article and for the whole system. 

 

 



First Engineering Scientific Conference-College of Engineering –University of Diyala, 22-23 Dec. 2010 
FUZZY MODELLING APPROACH FOR COP ASSESSMENT SYSTEM 

 

 
Diyala Journal of Engineering Sciences – Special Issue 

205 

CONCLUSIONS AND RECOMMENDATIONS 
             The outcome of this research provides contributions in several areas. At a global 

level, this research work has developed a unique methodology for modeling project quality 

performance integrating with the environmental requirements in construction projects. The 

knowledge and experiences have been modeled using fuzzy set theory for a powerful analysis 

technique. The following are significant aspects of the contributions of the integration 

process achieved in this research: 

 Identifying the significance and fail probability for all items within the IMS system, and 

explain the most significance and the critical fail probability are for the system. 

 Provide a mathematical approach; using fuzzy logic, to model the system and to create a 

numerical assessment approach that reduce the vagueness of using the linguistic term in the 

qualitative assessment up today. 

 Mitigate waste of resources, duplication of documentation and confusion of priorities due to 

having two or more isolated management systems within an organization while still 

satisfying the stakeholders' needs. 

 Possible reduction in audit fees as well as administrative costs of implementation and 

maintenance compared with isolated systems. 

 Potential to be modified to address new requirements within the same system. 

 A way to achieve "world class" status or to build into the success of organizations' current 

systems. 

 Improvement of understanding and use of the system by everyone within the organization  

 Provides direction and structures for the business to achieve standards in optimum costs. 

 Provides a strong foundation towards a learning organization through the implementation of 

two or more management systems and their integration, regardless of the final level or 

extent of the resulting integrated system. 

             It is recommended, for further development, to study the potential risks resulting 

from the integration process itself, also, how to counterbalance the effect of these risks on the 

final performance. However, an organization should decide what is best for them before 

embarking in such an endeavor. The IMS Scope, level of integration, use of resources and 

timeframe for implementation are aspects an organization should decide based on its 

particular conditions of size, type, market, technology required and management experience. 

Expert system Utilizing the mathematical approach of this research is also recommended to 

ease the application of such system in the site. 
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Table (1): Organization Quality System: Significance and Probability of fail. 

significance Probability of fail No

. 
Sub-Item 

From To Avg. From To Avg. 

1 Establish IPM System 1.91 5.53 3.72 1.97 5.49 3.73 

2 Documentation System 1.01 4.58 2.79 2.80 6.43 4.62 

3 Strategic process 3.66 7.39 5.53 3.62 7.30 5.46 

4 
Scope and Customer 

Focusing 
4.66 8.27 6.46 4.65 8.24 6.44 

5 Risk Related Process 1.87 5.47 3.67 4.69 8.30 6.49 

6 Leadership and Cooperation 4.63 8.25 6.44 4.53 8.14 6.34 

7 
Processes and System 

Approach 
3.63 7.36 5.49 3.64 7.39 5.52 

8 Management Review 1.20 4.79 2.99 1.23 4.75 2.99 

9 Resources Related Process 6.99 9.47 8.23 6.26 8.89 7.57 

10 Personnel Related Process 6.20 8.86 7.53 7.15 9.54 8.35 

11 Scope Related Process 1.64 4.30 2.97 1.43 4.08 2.76 

12 Purchasing Related Process 4.66 7.80 6.23 4.77 7.81 6.29 

13 Procurement Related Process 6.33 9.05 7.69 4.90 7.88 6.39 

14 Time Related Process 4.71 7.63 6.17 6.23 8.88 7.55 

15 Cost Related Process 7.59 9.79 8.69 7.24 9.59 8.41 

16 
Communication Related 

Process 
2.97 5.85 4.41 3.32 6.19 4.75 

17 Progress and measures 5.27 8.11 6.69 4.59 7.76 6.18 

18 Control and improvement 4.47 7.67 6.07 4.13 7.39 5.76 

19 Monitoring and Analysis 4.78 8.31 6.55 5.32 8.39 6.86 

20 Continual Improvement 3.93 7.10 5.52 3.78 7.00 5.39 
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Table (2): Environmental System: Significance and Probability of fail. 

significance Probability of fail 
No. Sub-Item 

From To Avg. From To Avg. 

1 Establish IPM System 1.21 4.84 3.02 1.16 4.71 2.94 

2 Documentation System 1.34 4.98 3.16 1.89 5.44 3.66 

3 Strategic process 2.85 6.69 4.77 2.96 6.61 4.78 

4 Scope and Customer Focusing 2.35 6.05 4.20 1.46 5.06 3.26 

5 Risk Related Process 4.31 8.00 6.15 1.64 5.33 3.48 

6 Leadership and Cooperation 4.47 8.11 6.29 1.16 4.71 2.94 

7 Processes and System 
Approach 1.76 5.42 3.59 1.02 4.55 2.78 

8 Management Review 1.16 4.88 3.02 0.68 4.05 2.37 

9 Resources Related Process 6.03 8.78 7.41 6.65 9.27 7.96 

10 Personnel Related Process 6.08 8.87 7.47 5.66 8.34 7.00 

11 Scope Related Process 3.49 6.62 5.06 2.34 5.55 3.94 

12 Purchasing Related Process 6.44 9.07 7.76 5.29 7.94 6.61 

13 Procurement Related Process 6.38 9.02 7.70 7.75 9.88 8.81 

14 Time Related Process 7.22 9.60 8.41 7.42 9.67 8.55 

15 Cost Related Process 7.42 9.71 8.57 7.57 9.78 8.68 

16 Communication Related 
Process 5.72 8.65 7.19 5.37 8.00 6.69 

17 Progress and measures 4.91 8.27 6.59 2.73 6.32 4.53 

18 Control and improvement 6.04 9.20 7.62 5.87 8.96 7.41 

19 Monitoring and Analysis 4.33 7.48 5.91 1.91 5.21 3.56 

20 Continual Improvement 4.00 7.32 5.66 2.05 5.39 3.72 

 

Table (3): The Integrated Management System: resources management calculation. 

Significance 
Si 

Availability 
Ai 

Ai×Si  
 
 
Resources Management min max min max min max 

Resources Related Process 6.03 8.78 3.21 5.30 19.36 46.53 

Personnel Related Process 6.08 8.87 2.44 4.65 14.84 41.25 

Scope Related Process 3.49 6.62 5.45 8.24 19.02 54.55 

Purchasing Related Process 6.44 9.07 6.22 8.86 40.06 80.36 

                  Σ Si 22.04 33.34        Σ (Ai×Si) 93.27 222.69 
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 Fig.(1): Fuzzy Triangular Number representation (7). 
 
 

 
 

Fig.(2): Main and sub-items of IPM system (by author). 
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 Fig.(3): The three models for represent the IMS system (by author). 

 

 

Fig.(4): Membership graph for Resources Management. 
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Fig.(5): Significance, Availability and Probability of risk for Resources Management 
elements. 
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  الإنشائیة باستخدام تقنیة تحلیل الغموضتطویر نظام التقییم للمشاریع 
  

  

  

 
 

  الخلاصة
  أصبحت تقنیات إدارة وتحلیل الغموض الأداة المناسبة لإدارة الجوانب البیئیة وجودة في المشاریع لمختلف      

 عن تكامل تبني هذه التقنیات مع الإدارة الهندسیة، فقد تم في هذا ونتیجة للفوائد الجمة الناتجة. المؤسسات الإنشائیة
حیث جرى تقییم أداء الجودة للفعالیات . البحث دراسة فرص دمج نظامین مختلفین لصیاغة الأساس لنظام الإدارة المتكاملة

یة مع دراسة التداخل فیما ان نظام التقییم الذي طور في هذا البحث اعتمد عدة فرضیات رئیسیة وأخرى ثانو. الإنشائیة
لتمثیل وتحلیل عدم الیقین والغموض لجمیع ) Fuzzy Theory(مفاهیم المنطقیة لنظریة الغموض الوقد استخدمت . بینها

  .متطلبات النظام
نطاق هذه الدراسة كان مقتصرا على دراسة المشاریع الإنشائیة بهدف تطویر استخدام هذه المفاهیم لتحلیل وتحسین        

بینت النتائج الأهمیة النسبیة واحتمال الفشل لكل فقرة من مكونات النظام، كما تم تأشیر قدرة . ثقافة الجودة في هذا القطاع
التكامل لاثنین أو أكثر من النظم الإداریة؛ وبهدف المزید من التطویر لهذه المفاهیم فقد خلصت الدراسة الى وضع بعض 

 .المقترحات والتوصیات

  

 

  عباس مهدي عبد. د
 مدرس 

 كلیة الهندسة ـ جامعة دیالى


