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A New Analytic Method to Tune a Fractional Order PID Controller 

     

 

 

 

ABSTRACT 

This paper proposes a new method to tune a fractional order PID controller. This method 

utilizes both the analytic and numeric approach to determine the controller parameters. The 

control design specifications that must be achieved by the control system are gain crossover 

frequency, phase margin, and peak magnitude at the resonant frequency, where the latter is a new 

design specification suggested by this paper. These specifications results in three equations in 

five unknown variables. Assuming that certain relations exist between two variables and 

discretizing one of them, a performance index can be evaluated and the optimal controller 

parameters that minimize this performance index are selected. As a case study, a third order 

linear time invariant system is taken as a process to be controlled and the proposed method is 

applied to design the controller. The resultant control system exactly fulfills the control design 

specification, a feature that is laked in numerical design methods. Through matlab simulation, 

the step response of the closed loop system with the proposed controller and a conventional PID 

controller demonstrate the performance of the system in terms of time domain transient response 

specifications (rise time, overshoot, and settling time).  

Keywords: Fractional order PID controller; gain crossover frequency; phase margin; peak 

magnitude at resonant frequency. 

 

 التفاضلي  رو الرتبت الكسريت-التكاملي -جذيذة لتنغيم المسيطر التناسبيتحليليت  طريقت

 

 

 الخلاصت

. ْزِ انطشٌمت تستخًش انطشٌمت انتفاضهً  رٔ انشتبت انكسشٌت-انتكايهً -انًسٍطش انتُاسبًٌمتشح ْزا انبذج طشٌمت جذٌذة نتُغٍى 

انًصًى تشًم تشدد تماطع انشبخ ْٔايش انطٕس ٔانمًٍت انتذهٍهٍت ٔانطشٌمت انعذدٌت لاٌجاد يعايلاث انًسٍطش. خصائص انُظاو 

ْزِ انخصائص تعطً حلاث يعادلاث انعظًى نهًمذاس عُذ انتشدد انشًٍَُ )ْٔزِ ًْ انخاصٍت انجذٌذة انًمتشدت فً ْزا انبذج(. 

يلاث انًسٍطش يتغٍشٌٍ ٔتمطٍع ادذًْا ًٌكٍ اٌجاد يؤشش الاداء ٔاٌجاد يعا فً خًست يجاٍْم. بافتشاض ٔجٕد علالت بٍٍ

الايخم. كًخال تى أخز َظاو يٍ انشتبت انخانخت خطً رٔ يعايلاث حابتت ٔتى تطبٍك انطشٌمت انًمتشدت عهٍّ فكاٌ انُظاو انُاتج ٌطابك 

يٍ خلال انًذاكاة تى اختباس استجابت انُظاو  .ْٕٔ يا تفتمذ انٍّ انطشق انعذدٌت نتصًٍى انًسٍطش تًايا انخصائص انًطهٕبت

طٕة نهًسٍطش انًمتشح ٔاخش تمهٍذي رٔ ستبت صذٍذت ٔتى الاستذلال عهى أداء انُظاو بذلانت يٕاصفاث الاستجابت لادخال خ
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1. INTRODUCTION 

The fractional order PID controller (also called        ) was proposed by Podlubny, 1994 and 

Podliubny, 1999 and has a transfer function 
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where   ,   ,      and   and      are the parameters of the controller that must be tuned. 

Parameters   and   increase the degree of freedom in tuning the controller, which makes the 

design of the control system more flexible. Fractional order PID controllers have less sensitivity 

to parameter variation due to these two additional parameters, Zhao, et al., 2005. Since the 

      controller has five parameters, up to five design specifications can be fulfilled by this 

controller, while the PID controller can fulfill up to three design specifications. 

In general, there are two approaches to tune the       controller, analytical and numerical 

Valerio, and Costa, 2010. In Zhao, et. al, 2005 and Caponetto, et al., 2004, the controller 

parameters were derived analytically to achieve gain (phase) margin and phase (gain) crossover 

frequency specifications. In Monje, et al., 2008, one of the equations was taken as an objective 

function and the rest of the specifications were taken as constraints. In Bhisikar, et. Al, 2014, 

Wang, et al, 2015, and Badri, 2015, the set of equations were solved numerically. Badri, and 

Tavazoei, 2013 solved the equations graphically by finding the intersection point of two curves. 

Sadati, 2007 used a performance index in time domain to determine the controller parameters, 

while Tepljakov, et al., 2015 used a performance index in frequency domain to determine these 

parameters. Lazarevic, 2013 tuned the controller parameters using genetic algoritm to minimize 

a performance index.The objective functions in such problems have complex surfaces such that 

the analytic methods of optimization often fail Dorcak, et al, 2006. Another approach to tune a 

fractional order PID controller was given in Xue, et al., 2006, Khalil, et. Al., 2009, and Joshi 

and Talange, 2013, by taking cerain values for the fractional order of integration and 

differentiation and finding the optimal values for the remaining gain parameters.           

The remaining of this paper is organized as follows: In section 2, the proposed tuning method is 

presented, in section 3, a design and simulation example is presented to demonstrate the 

application of this method, and in section 4, the conclusions are drawn from the simulation 

results.     

 

2. THE PROPOSE TUNING METHOD  

Consider the unity feedback control system shown in Fig. 1. The transfer functions of the 

controller and the plant are  ( ) and  ( ), respectively. The sinusoidal transfer function of the 

controller is 
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Substituting Eq. (2) in Eq. (3) and equating the real part and imaginary part of both sides yields 
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The steady state error should be zero; therefore,        (Final value theorem). The two relations 

      and     are assumed to exist between   and  ; the reason for choosing these 

relations is to get the sine and cosine functions for the same angle, namely, 
  

 
.     

i) First, assume that   

 

                                                                                                                                           (6) 

 

There is one degree of freedom in choosing    and   (choose one and evaluate the other) as 

shown in Fig. 2. Substituting Eq. (6) in Eq. (4) and Eq. (5) yields 
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Now, take discrete values of   , from 0 to 1, say 0.01, 0.02, …, 1 (100 values). For each value of 

 , solve  Eq. (7) and Eq. (8) for    and    in terms of    and  . 
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At the resonant frequency of the plant   , the magnitude of the open loop transfer function is 
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Squaring both sides of Eq. (11) yields 
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Substituting Eq. (9) and Eq. (10) in Eq. (12), the value of    is obtained as follows 
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The performance index that will be used to select the optimal value of    
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ii) Second, assume that 
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Substituting Eq. (15) in Eq. (4) and Eq. (5) yields 
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For the same discrete values of   , solve  Eq. (16) and Eq. (17) for    and    in terms of    and 
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Squaring both sides of Eq. (20) yields 

 

(        
  

 
  
        

  

 
  
 )  (      

  

 
  
        

  

 
  
 )    

                   (21) 

 

Substituting Eq. (18) and Eq. (19) in Eq. (21), the value of    is obtained as follows 
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The performance index in this case is 
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The optimal value of   is  
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Thus, the transfer function of the controller is 
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3. DESIGN AND SIMULATION  

Consider applying the proposed design procedure to the plant given by the transfer function 
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The resultant       controller is 

 

 ( )          
      

      
                                                                                              (25) 

 

which resuts when (   ). The bode plot of the open loop transfer function is shown in Fig. 4. 

The control design specifications (     
 ,       , and       ) are all achieved by this 

controller. 

The step response of the close loop system with this    
 
  

 
 controller is shown in Fig. 5. For 

the purpose of comparison, a conventional PID controller is designed using matlab pidtune 

command, which designes a PID controller for a given transfer function. The transfer function of 

this controller is 
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                                                                                                                  (26) 

 

The step response of the close loop system with the PID controller is shown in Fig. 6. Table 1 

shows the transient response specifications of the two systems. The system with the       

controller has better percentage overshoot, delay time, and rise time than that with the PID 

controller, while the settling time is much greater. This is because the specifications that are 

fulfilled by the       controller are the gain crossover frequency which enhances the rise time 

and delay time, and the phase margin which enhances the percentage overshoot.    

 

4. CONCLUSIONS 

A conclusion can be drawn from the design procedure of this paper that if the domain of some of 

the design variables is restricted by a certain mathematical relation (restriction) between these 

variables (  and   in this case), an analytic, rather than a numerical, solution can be obtained. 

Unlike the optimization problems that may be subjected to certain constraints (such as the 

parameters should be positive), the analytic solution gives exact solution of the design 

specification equations; this solution may be positive, negative, or even a complex number. This 

is evident in the value of   , which is negative. While a       controller that is tuned by 

optimization techniques can fulfill the design specifications with some sufficiently small error, 

the analytically tuned       controller fulfill the design specifications exactly, since it is the 

solution of a set of simultaneous equations; this is evident in enhancing the percentage overshoot 

and rise time of the closed loop system. 
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NOMENCLATURE  

 

e= error between the desired and actual output. 

j= imaginary unit (= √  ). 

  = derivative gain of the PID or       controller, dimensionless.  

  = integral gain of the PID or       controller, dimensionless.  

  = proportional gain of the PID or       controller, dimensionless.  

  =magnitude of the open loop transfer function at the resonant frequency, dimensionless. 

  ( ),   ( )= performance indices. 

R= set of real numbers. 

  = set of positive real numbers. 

 = fractional order of integration of the       controller, dimensionless. 

  = optimal value of  , dimensionless. 

 = fractional order of differentiation of the       controller dimensionless.  

  = optimal value of  , dimensionless. 

  = gain crossover frequency of the open loop transfer function, radian/s. 

  = resonance frequency of the plant, radian/s. 

 = real part of a complex number. 

 = imaginary part of a complex number. 
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Figure 1. Unity feedback control system. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Relation between   and  :        

 

 

 

 

 

 

 

 

 

 

Figure 3. Relation between   and  :      

𝐶(𝑠) 
(  λ μ) 

 
𝑃(𝑠) 

 

+ 
- 

Reference 

input 
Output 

   : 𝜆      𝜇    

𝜇 

𝜆 

 

   

𝜆     

𝜇    

  : 𝜆      𝜇    

   : 𝜆      𝜇    

𝜇 

𝜆 

 

   

𝜆     

𝜇    

  : 𝜆      𝜇    

  λ μ, λ μ <   

  λ μ, λ μ    

  λ μ, μ  λ 

  λ μ, μ < λ 



Journal of Engineering    Volume    23        December      2017 Number  12 
 

 

11 

 

 

Figure 4. Bode plot of the open loop transfer function with       controller. 
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Figure 5. Step response of the close loop system with    
 
  

 
 controller. 
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Figure 6. Step response of the close loop system with PID controller. 

Table 1. Transient response specifications. 
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Numerical Study of Heat Transfer Enhancement for a Flat Plate Solar 

Collector by Adding Metal Foam Blocks 
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ABSTRACT 

Numerical study has been conducted to investigate the thermal performance 

enhancement of flat plate solar water collector by integrating the solar collector with metal foam 

blocks.The flow is assumed to be steady, incompressible and two dimensional in an inclined 

channel. The channel is provided with eight foam blocks manufactured form copper. The 

Brinkman-Forchheimer extended Darcy model is utilized to simulate the flow in the porous 

medium and the Navier-Stokes equation in the fluid region. The energy equation is used with 

local thermal equilibrium (LTE) assumption to simulate the thermofield inside the porous 

medium. The current investigation covers a range of solar radiation intensity at 09:00 AM, 12:00 

PM, and 04:00 PM on the 8
th

 of July 2016 under Iraq climate conditions, and a range of Reynolds 

number of (207<Re<625). The results show that the insertion of metal foam blocks caused a 

reduction in the absorber plate temperature and the possible enhancement in the heat transfer 

coefficient is more than 80% and as a result, the collector exhaust temperature will increase.  

Keywords: Solar water collector, metal foam, finite volume method, Iraq climate.       

 كتل من رغوة معدنيةبإضافة  الاداء الحراري لمجمع شمسي ذو الصفيحة المستوية تحسينل عدديةدراسة 

 عمي محمد عمي               محمد عبد الرؤوف نعمة                                              .م.د.أ             
                                                                                                                                       قسم الهندسة الميكانيكية                                                             قسم الهندسة الميكانيكية                                    
                    جامعة بغداد                                                                                                  -كمية الهندسة     جامعة بغداد                                                    -كمية الهندسة                 

 الخلاصة
ٌقدم البحث الحالً دراسة نظرٌة لتحسٌن الاداء الحراري لمجمع شمسً مائً ذو الصفٌحة المستوٌة حٌث ان تحسٌن 

تم فرض الجرٌان على انه مستقر, غٌر قابل  الاداء تم باضافة قطع من الرغوة المعدنٌة الى مصاعد المجمع الشمسً.

تم استخدام على ثمانً قطع رغوة معدنٌة مصنوعة من النحاس.  للانضغاط, و ثنائً الابعاد ٌتدفق داخل مجرى مائل حاوي

 و قد اختٌرتئع ستوك فً منطقة الما ٌرڤنـفورشهاٌمر لمحاكاة الجرٌان فً الوسط المسامً ومعادلة  -برنكمان -نموذج دارسً

عدة مدٌات للاشعاع الوسط المسامً. ان البحث الحالً ٌغطً داخل  (LTE)ة الاتزان الحراري فرضٌطاقة مع المعادلة 

الضروف تحت  0002 م فً الثامن من شهر ٌولٌو لسنة 00:00م, و 00:00ص,  00:00 الساعة الشمسً و المقاسة عند

عملٌة اضافة الرغوة  اناظهرت  البحث الحالًان نتائج . (Re<205>007)عدة مدٌات من رقم رٌنولد المناخٌة العراقٌة و ل
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1. INTRODUCTION   

At the present, crude oil is the main supplier of energy needed by the human, which is 

used in many applications, but the crude oil combustion releases emissions of carbon dioxide into 

environment and raises the environmental pollution. Extreme weather conditions and the 

continuous rising in the fuel price due to the scarcity of the crude oil forces us to deal with the 

valuable nature resources more effectively and research alternative green and non-depleted 

energy (renewable energy). Solar energy is one such option of the renewable energy which is 

represented by the solar radiation falling on the earth. The major component of any solar thermal 

system is the solar thermal collector where it used to transform the solar radiation into heat that 

carrying out of the collector by a working fluid (air, water or oil) passing through the collector. 
Flat plate solar water collectors are commonly used for low temperature applications below 100 

  such as residential applications, air conditioning (space heating), and industrial applications 

Duffie and Beckman, 2013. They are working in the recent 40~50 years without obvious changes 

in their design or operation principles Iordanou, 2009. The thermal performance enhancement 

for a flat plate solar collector may reduce its size and achieve higher exhaust temperature for 

extensive applications. To accomplish these purposes, many highly effective methods have been 

used in the previous research to improve the thermal performance including the methods of 

reducing the heat losses from the solar collector. There are two methods that used to reduce the 

heat losses from the solar collector, first method includes increasing the thermal resistance of the 

solar collector, such as using double or multi transparent cover, using evacuated tube receiver, 

using solar concentrators, using a V-grooved absorber, etc. 

      Second method includes a reduction in the temperature of the absorber. This is obtained by 

increasing the heat transfer coefficient inside the riser such as using twisted tapes installed inside 

the risers, improving the thermal properties of the working fluid due to the use of nanofluids, and 

using metal foam blocks as a porous medium partially or fully packed the risers which is used in 

the present research. A porous medium is considered as an effective enhancement method of heat 

transfer due to their intense mixing of the flow and their large surface area to volume ratio. Metal 

foams are a category of porous materials with unique properties that are utilized in heat transfer 

applications and several structural, Ashby
 
et al., 2000. Metal foams are being produced as open-

cell and closed-cell foams. Open-cell metal foam consists of pores that are open to their 

neighboring pores and allow the fluid to pass through them. 

Extensive numerical and experimental studies had been conducted on the thermal 

enhancement in a flat plate solar collector or in channel. Hadim, 1994 performed a numerical 

study to investigate the forced convection heat transfer in a channel partially and fully filled with 

porous medium and heated with localized heat sources that distributed at the lower wall. The 

extended Darcy model was utilized to describe the laminar flowfield inside the porous media and 

the energy equation with local thermal equilibrium condition (LTE) condition was utilized to 

describe the thermal performance within the porous media. Results showed that when the thermal 

conductivity ratio is unity, the heat transfer in both cases was almost the same, while the pressure 

drop was much lower in the case of partially filled channel. A numerical study was conducted by 
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Alkam and Al-Nimr, 1999 to investigate the enhancement in the thermal performance of flat 

plate solar water collector by adding Aluminum foam substrates where it was formed as annular 

substrates and was installed at the inner wall of the risers. Their results showed that the addition 

of the Aluminum foam substrate enhance the heat transfer coefficient at the riser's wall, and 

thereby Nusselt number improved up to 27 times, but the inserting of the porous substrates led to 

increase the pressure drop up to 32 times. Naphon, 2005 studied mathematically the thermal 

performance enhancement of flat-plate double pass air heater. The enhancement was achieved by 

inserting a porous medium into the lower duct (below the absorber). The thermal conductivity 

effect of the porous medium on the thermal performance was investigated. Results showed that 

the presence of the porous medium inside the solar air heater caused an increasing in the collector 

thermal efficiency by 25.9 %. A numerical study was obtained by Bhargavi and Satyamurty, 

2011 to establish the optimum arrangement and thickness of porous inserts in parallel plate 

channels subjected to a uniform heat flux at each plate in the case of forced convective heat 

transfer enhancement. The three different arrangements were: (1) a given porous substrate was 

attached to one wall (top or bottom), (2) two symmetric substrates were attached the walls, and 

(3) one porous substrate placed at the middle of the plates. The results showed that arrangement 

(3) yielded maximum enhancement in the Nusselt number due to the increasing of the flow 

velocity near the heated wall. Chen and Huang, 2012 studied numerically the heat transfer 

enhancement in a channel of flat plate solar water collector by using an aluminum alloy foam 

blocks which were installed separately at the absorber. They found out that the presence of 

Aluminum foam blocks that partially filled the riser's channel had led to rise the mean Nusselt 

number up to 5 times. Hwang et al., 2013 investigated the effect of pulsating flow in flat plate 

solar water collector that was enhanced by adding metal foam blocks. To simulate thermo field, 

they used two transient energy equations for solid and fluid phase based on (LTNE) condition. 

Their findings showed that the total cycle-space averaged heat transfer enhancement factor 

(             increased with Reynolds number, effective thermal conductivity ratio and 

pulsating amplitude where it reached to 6 as a maximum value that existed during the tests and 

thereby, the pulsating flow gave further enhancement than the steady flow. An experimental 

study was conducted by Ranjithkumar et al., 2015 to examine the benefit of the integration of 

flat-plate solar air heater by a porous medium. The porous media that was used in their study 

were black stone and sand stone where they were utilized as a heat storage material. Their results 

showed that the addition of porous medium led to increase the efficiency of the air heater up to 

77%. An experimental study was conducted by Abbas, 2016 to investigate the heat transfer 

improvement in a constant heat flux heated channel partially filled with copper foam blocks with 

air as the working fluid. The effect of several parameters such as Reynolds number (638≤ Re 

≤2168), heat flux (453≤ q ≤ 4462 W/m
2
), pores per inch PPI (10, 40), and Darcy number 

(1.77×10
-5

≥ Da ≥3.95×10
-6

) on the heat transfer performance were studied. Results show that the 

heat transfer performance was increased by 85% for all studied cases where the enhancement in 

the heat transfer was recognized by the comparison between the porous and non-porous channel. 
In the present study, mixed convection heat transfer in an inclined channel that supplied with 

metal foam (copper foam) blocks and exposed to a constant heat flux, is numerically examined 

with water as the working fluid. The influence of heat flux (solar radiation), and Reynolds 
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number variation on isotherms, streamlines, and the heat transfer rate at the heated wall (absorber 

plate) in terms of local and mean heat transfer coefficient are investigated and analysed.   

2. MATHEMATICAL FORMULATION 

2.1 Geometry and Coordinate System 

A schematic representation of the system under investigation is shown in Fig.1. A two 

dimensional model in cartesian coordinate system is used to describe the problem of steady mixed 

convection heat transfer in an inclined channel with an angle     from the horizontal position. 

The channel is partially filled with discrete porous blocks and heated uniformly from the top wall 

(absorber plate) by the solar radiation, while the bottom wall is insulated. Both walls (upper and 

lower) are impermeable and rigid.  

2.2 Assumptions 

To solve the flow and heat transfer equations (conservation of mass, momentum and 

energy) some assumptions should be made to simplify the problem: 

1. Steady state, laminar and incompressible flow.   

2. The numerical study is in two dimensions(x-y). 

3. There is no heat generation or dissipation. 

4. The porous medium is rigid, uniform, isotropic and fully saturated with water. 

5. Thermophysical properties of the both phases (solid and fluid) are assumed constant. 

6. The effect of buoyancy is considered and Boussinesque's approximation is invoked. 

7. The computational domain is large enough than the physical domain to verify exit 

conditions (   ) [see Fig.3]. 

2.3 Governing Equations 

In this study, the Navier-Stokes equation is introduced to describe the flowfeild in the clear 

fluid region while the Brinkman-Forchheimer extended Darcy model is introduced to describe the 

flowfeild inside the porous medium. To model the thermofield inside the porous medium, the 

local thermal equilibrium (LTE) is used in between the solid and fluid phases. The above 

mentioned equations are expressed as follow, Chen and Huang, 2012:  

 Conservation of mass 
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 Conservation of energy 

In the clear fluid region: 
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In the porous medium: 
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           In Eqs. (4) and (5), the third term on the R.H.S can be defined as a resistance term 

produced by porous medium in the flowfield. The term consists of two part, the first part knowing 

as Darcy term which represents the pressure drop due to the viscous friction at the interface 

between fluid and solid phases, the second part knowing as Forchheimer term which represents 

the pressure drop due to the drag and the flow separation which may take place at higher 

Reynolds number, Began, 2006. 

           The above set of equations are semi-empirical equations since the equations which govern 

the relevant empirical coefficients, such as     (the effective thermal conductivity, 

 (permability) and  (inertial parameter) are came from experimental tests and these coefficients 

do not have a universal value, Chen and Huang, 2012.   

To estimate the effective thermal conductivity of open-cell metal foam, keff, the following 

correlation was proposed by Calmidi and Mahajan, 1999 as; 

                                                                                                                      (8) 

Where the fluid (water) thermal conductivity kf  is taken as 0.603 W/m.K and thermal 

conductivity of the copper foams ks (386 W/m.K), Holman, 2010.  The effective thermal 

conductivity of the metal foam is found to be equal to (13.2349 W/m.K). 

2.4 Boundary Conditions 

           To complete the formulation of the intended problem, some boundary conditions must be 

introduced: 

 At the channel inlet:          ⇒ u = ui , v =0, P=Pi, and T =Ti 

 At the channel exit: x =l, 0 < y < H ⇒
  

  
  , 

  

  
  , and 

  

  
   

 At the lower wall:  y = 0, 0 < x < l ⇒ u = v = 0, 
  

  
  

   

   
  and  

  

  
   

 At the upper wall:  

               ⇒           
  

  
  

   

      and 
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2.5 Nondimensionalization of the Governing Equations. 

The existence of the pressure term in the momentum equation causes a difficulties in the 

numerical solution, this leads to resort to the Stream Function-Vorticity method which deals with 

the elimination of the pressure term from the momentum equation by some mathematical 

manipulations, Patenkar, 1980. To nondimensionalize the variables used in the governing 

equations, the following dimensionless variables are defined by, Chen and Huang, 2012 where 

(*) referees to dimensionless value; 
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Now, the resulting governing equations in non-dimensional form are shown below:  
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In the clear fluid region: 
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The pressure distribution in the clear fluid region can be expressed as follow: 
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In the porous medium: 
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And the pressure distribution in the porous medium can be defined as follow: 
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Where:      
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The dimensionless boundary conditions will be: 

 At the channel inlet:  
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 Fluid-Porous Interface Condition 

           At the fluid-porous interface, the continuity of velocity components, temperature, stresses, 

and heat flux are valid, Fu et al., 1996. 
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2.6 Further Calculations  

2.6.1 The Nusselt Number and Heat Transfer Coefficient 

The local heat transfer coefficient and Nusselt number can be defined as, Began, 2006. 
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Where   
  is the dimensionless wall temperature and   

  is the dimensionless bulk temperature 

and can be defined as: 

  
  

∫          
 

∫       
 

                                                                                                                          (18) 

The mean heat transfer coefficient is calculated as follows: 
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The above integration is obtained over the physical domain. 

3. NUMERICAL PROCEDURE 

Numerical methods represent a useful alternative to analytical solutions. Such methods 

have proven to be increasingly popular. In the present work, the velocity and pressure fields in 

Eqs. (2) to (5) are treated by the Stream Function-Vorticity method of Patanker, 1980. The 

obtained system of equations included the energy equation [Eqs. (9) to (15)], is then solved by a 

fully implicit control volume-based on finite difference formulation with the use of up-wind 

differencing scheme of Patanker, 1980, to discretize the combined convective and conductive 

terms. A line-by-line tri-diagonal matrix algorithm TDMA is utilized to solve the system of 

algebraic equations that extracted from the discretization process of the differential governing 

equations. A computer program was build using MATLAB R2013a to implement the above 

procedure and to solve the governing equations. A relative error less than      is required for the 

temperature fields between successive iterations (for the mean Nusselt number). The flow chart of 

the built computer program is shown in Fig.3. 

Before proceeding further, the grid independency test is performed first. Numerical tests 

are carried out for various grid size shown in Fig.2. It is observed that the mean Nusselt number 

values for a grid size larger than 691x 55 dose not vary more than 1.9%. Therefore, a grid size of 

691x 55 is chosen for further computation because it consumed less computing time. A non-

uniform grid system is used in the x-direction to provide a fine grid generation inside the metal 

foam blocks as shown in Fig.1. A relative error less than      is required for both the velocity 

and temperature fields between successive iterations (for the mean Nusselt number), and the 

normalized residual for the pressure field are less than      to achieve convergence. 

 ̅  
∑|                          |

∑|    |
                                                                             (20) 

4. CODE VALIDATION  

The present program codes are validated with the numerical results of Hadim, 1994 

where his work utilized the vorticity and stream function analysis and used the finite volume 

method in the discretization process of the governing equations. The numerical solution was 

obtained on a porous medium with (ε=0.97, C=0.1, Da=10
-3

, Pr=10, Re=250) partially and fully 

filled a horizontal channel as shown in Fig.4. It can be seen from Fig.5 that the present program 

results are made a good agreement with Hadim, 1994. 

5. RESULTS AND DISCUSSION 

In the present study, the problem of mixed convection heat transfer through an inclined 

channel integrated with metal foam blocks that subjected to constant heat flux, is solved based on 

local thermal equilibrium model. Numerical computations were performed for an inclined 

channel of 0.02 m height, 1.8 m length, and 23
o
 tilted angle for July, Camelia and Dorin, 2014. 

The channel is provided with eight (2 cm height, 3 cm thickness) foam blocks that made by 
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copper with porosity of        , inertial coefficient       , permeability K= 7.85x10
-8

, pore 

per inch=10 PPI, thermal conductivity ratio         with water as a working fluid of    

     .  

The numerical results are presented by the pressure drop, temperature distribution, stream 

lines, and local and mean heat transfer coefficients.  

5.1 Pressure Drop 

 The effect of inserting metal foam blocks on the pressure distribution along the channel is 

demonstrated in Fig.6. It is obvious that the pressure drop in the case of metal foam insertion is 

much greater than that in the fluid case. This is due to the permeability of the metal foam and the 

tortuous paths inside the porous structure. Also, it can be noticed form Fig.6 that the pressure has 

been dropped linearly through the metal foam blocks. This is can be attributed to the low value of 

fluid velocity throughout the channel.    

5.2 Temperature Distribution 

 In general, the presence of metal foam blocks caused to discretize the growth of thermal 

boundary layer along the channel. In addition, the growth of subsequent thermal boundary layer 

after each metal foam block is retreated due to the disturbance which arising from the fluid 

flowing through the metal foam blocks. 

The effect of metal foam insertion (MFI) on the temperature contours along the channel is 

shown in Figs.7, 8, 9, and Fig.10. The temperature contours show that when metal foam blocks 

are added, a great reduction in the wall temperature value is observed that a companied with a 

noticeable increase in the working fluid temperature. The overall heat transfer processes are 

improved by the inserting of metal foam blocks where part of heat is transferred from the heat 

source by means of conduction through the solid matrix and the other part is transferred by means 

of convection to the incoming fluid that passed through the metal foam blocks. 

 Fig.7 and Fig.8 show the influence of solar radiation intensity variation on the 

temperature contours along the channel without and with metal foam insertion, respectively. The 

value of solar radiation intensity has been taken for different time at 12:00 PM (938 W/m
2
) and 

04:00 PM (515 W/m
2
) on the 7

th
 of July. It can be seen that the impact of solar radiation intensity 

change is unclear with respect to the temperature contours along the channel. This is due to the 

working fluid nature and the limitation of the solar radiation intensity. 

 Fig.9 and Fig.10 show the effect of Reynolds number variation on the thermal boundary 

layer growth for            (I=649 W/m
2
). It is obvious that the temperature is inversely 

proportional with the Reynolds number values. The retreat in the growth of thermal boundary 

layer was a consequence of increasing Reynolds number. 

5.3 Streamlines  

 The effect of metal foam insertion (MFI) on the streamlines along the channel is shown in 

Figs.11, 12, 13, and Fig.14. It can be noticed that the distortion of streamlines becomes more 

pronounced in the case of metal foam insertion in comparing with the clear fluid case. 

 Fig.11 and Fig.12 show the effect of solar radiation intensity variation on the streamlines 

along the channel. It shows the deviation of streamlines in the opposite direction of gravity and 
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this deviation is increased as the fluid flows further through the channel. This is due to the 

increasing of buoyancy effect as the fluid temperature is increased. The Grashof number variation 

is diminished in the case of channel with metal foam blocks, due to the distortion that existed by 

the presence of the foam blocks, the working fluid nature, and the low value of the solar radiation 

intensity. 

 Fig.13 and Fig.14 present the effect of Reynolds number variation on the streamlines for 

          . It shows that the Reynolds number increase has an inverse influence on the 

streamlines deviation because of higher inertia effect and low fluid temperature gradient.              

5.4 Local and Mean Heat Transfer Coefficient 

 The effect of inserting metal foam blocks on the heat transfer coefficient is presented in 

Figs.15, and 16. It can be seen that the local heat transfer coefficient in the case of channel with 

metal foam insertion is higher than the clear fluid case as the thermal boundary layer has faded 

through the metal foam blocks. The expected enhancement that obtained by metal foam 

integration had been checked based on the enhancement in mean heat transfer coefficient that 

given in Eq. (19). The ratio of the mean heat transfer coefficient with metal foam to that without 

metal foam ranges from 1.8 to 2.3 as shown in Fig.16. The obtained enhancement result was 

adapted in the design consideration for choosing the riser's length.  

 Fig.17 and Fig.18 show the influence of solar radiation intensity variation on the heat 

transfer coefficient for both cases (with and without metal foam insertion). It can be noticed that 

the heat transfer coefficient was not affected by the change of solar radiation intensity in the case 

of channel with metal foam insertion. But, it changed slightly in the clear fluid case where it 

increased as the solar radiation intensity increased. This is due to the buoyancy effect which 

caused an increasing in the fluid velocity near the heated wall. 

Fig.19 and Fig.20 show the effect of Reynolds number variation on the heat transfer 

coefficient for both cases (with and without metal foam insertion). It can be seen that the heat 

transfer coefficient is directly proportional to the Reynolds number for the same Grashof number 

value. This increase in Reynolds number causes a reduction in the thermal boundary layer 

thickness with the domination of the incoming cold fluid and larger fluid mixing which increases 

the heat transfer coefficient.  

6. Conclusions 

1- The fluid temperature for the case of inserting metal foam blocks is greater than that in the 

case of without metal foam blocks (fluid case). 

2- The variation of the heat flux has lower effect on the heat transfer characteristics for the 

channel with metal foam insertion. 

3- The local and mean heat transfer coefficient increases with the increase of the Reynolds 

number. 

4- The enhancement in the mean heat transfer coefficient for the case of metal foam insertion 

is found to be more than 80% in comparison with that of the fluid case. 

5- The insertion of metal foam blocks caused an increasing in the pressure drop.  

 



Journal of Engineering    Volume    23     December      2017 Number  12 
 

 

45 

 

REFERENCES 

 Abbas H. Hajeej, 2016, Experimental Investigation of Convection Heat Transfer 

Enhancement in Horizontal Channel Provided with Metal Foam Blocks, University of 

Baghdad, Journal of Engineering, Vol.22, No.5, PP.144-161. 

 Ashby, M.F., Evans, A.G., Fleck, N.A., Gibson, L.J., Hutchinson, J.W. and Wadley, H.N.G., 

2000, Metal Foams: a Design Guide, Butterworth-Heinemann, Boston, MA. 

 Calmidi, V.V., and Mahajan, R.L.,1999, The effective Thermal Conductivity of High Porosity 

Metal Foams, ASME Journal of Heat Transfer, Vol. 121, PP. 466–471.  

 Camelia Stanciu, and Dorin Stanciu, 2014, Optimum tilt angle for flat plate collectors all over 

the world, International Journal of Heat and Mass Transfer, Vol. 81, PP. 133–134. 

 Chih-Cheng Chen, and Po-Chuan Huang, 2012, Numerical study of heat transfer 

enhancement for a novel flat-plate solar water collector using metal-foam blocks, 

International Journal of Heat and Mass Transfer, Vol.81, PP. 6734–6756. 

 D. Bhargavi and V.V. Satyamurty, 2011, Optimum Porous Insert Configuration for Enhanced 

Heat Transfer in Channels, Journal of Porous Medium, Vol. 14, No. 3, PP.187-203. 

 Duffie, J.A., Beckman, W. A, Solar Engineering of Thermal Process, Wiley Interscience 

Publications, John Wiley & Sons, New York (2013). 

 Wu-Shung Fu, Hsin-Chien Huang, and Wei-Yan Liou, 1996, Thermal enhancement in 

laminar channel flow with a porous block, International Journal of Heat and Mass Transfer, 

Vol. 39, No. 10, PP.2165-2175. 

 G. Iordanou, 2009, Flat-plate solar collectors for water heating with improved heat transfer 

for application in climatic conditions of the Mediterranean region, Ph.D. Thesis, University 

of Durham. 

 Hadim A. 1994, Forced convection in a porous channel with localized heat sources, ASME, 

Journal of Heat Transfer; Vol.116, PP.465–471. 

 Holman J. P.,"Heat Transfer, 10th Edition", McGraw-Hill Higher Education, (2010). 

 M. K. Al-Nimar, and M. k. Alkam, 1999, Solar Collectors with Tubes Partially Filled with 

Porous Substrate, ASME, Journal of Solar Engineering, Vol. 121, PP.20-24. 

 Nield D. A., and Bejan A., Convection in Porous Media, New York, Springer, (2006).  

 Paisarn Naphon, 2005, Effect of Porous Medium on Thermal Performance of the Double-Pass 

Flat Plate Solar Air Heater, International Journal of Heat and Mass Transfer, Vol. 32, PP. 

140-150. 

 Suhas V. Patankar, Numerical heat transfer and fluid flow, New York: McGraw-Hill; (1980). 

 Po-Chuan Huang, Chih-Cheng Chen, and Hsiu-Ying Hwang, 2013, Thermal enhancement in 

a flat-plate solar water collector by flow pulsation and metal-foam blocks, International 

Journal of Heat and Mass Transfer, Vol. 61, PP.696–720. 

 Ranjithkumar K., Pradeep Kumar S. L., and Jayaprakash L., 2015, Design and Thermal 

Analysis of Solar Plate Collector with and without Porous Medium, International Journal of 

Innovative Research in Science Engineering and Technology, Vol.4, No.2, PP. 447-457. 

http://www.sciencedirect.com/science/article/pii/0017931095002081
http://www.sciencedirect.com/science/article/pii/0017931095002081
http://www.sciencedirect.com/science/article/pii/0017931095002081


Journal of Engineering    Volume    23     December      2017 Number  12 
 

 

46 

 

NOMENCLATURE 

C= inertia coefficient. 

Cp=specific heat at constant pressure, J/kg.K. 

Da= Darcy number. 

Dh = Hydraulic diameter (Dh=H), m. 

g = gravitational acceleration, m/s
2
. 

Gr = Grashof number. 

H = channel height, m. 

h = local heat transfer coefficient, W/m
2
.K. 

I = Solar radiation intensity, W/m
2
. 

k = thermal conductivity, W/m
 
.K. 

L = Risers length (length of the physical domain), m. 

l = Length of the computational domain, m. 

   = Nusselt number. 

p = pressure, pa. 

   = Prandtl Number. 

q = heat flux, W/m
2
. 

Re= Reynolds number. 

Ri= Richardson number. 

   permeability of the porous medium, m
2
. 

s = porous block spacing, m. 

T = temperature, °C. 

u = axial velocity, m/s. 

v = transverse velocity, m/s. 

w = width of the copper foam block, m. 

Greek Symbols 

  = kinematic viscosity, m
2
/s. 

  = thermal expansion coefficient, 1/K 

             

  = dynamic viscosity, kg m/s. 

  = density of water,     ⁄ . 

                             

  = Collector inclination angle, 
o 

  = vorticity, 1/s
 

  = Stream-function, m
2
/s 

Subscripts  

               

                 

           

i = inlet. 

m = mean. 
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Figure 4. Physical Domain studied by (Hadim, 1994). 

 

Figure 3. Flow Chart for the Computer Program. 
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Figure 19. Local Convection Heat 

Transfer Coefficient Distribution along 

the Channel with Gr =4.5×10
5
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Figure 18. Mean Convection Heat Transfer 

Coefficient for the Channel with and without MFI 

for Re= 416.14. 

 

Figure 20. Mean Convection Heat Transfer 

Coefficient for the Channel with and without MFI for 

Gr =4.5×10
5
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Figure 16. Variation of Heat Transfer 

Enhancement Factor with Different Reynolds No. 

and for Gr=4.5×10
5
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ABSTRACT 

 Mishrif Formation is the main reservoir in Amara Oil Field. It is divided into three units 

(MA, TZ1, and MB12). Geological model is important to build reservoir model that was 

built by Petrel -2009. FZI method was used to determine relationship between porosity and 

permeability for core data and permeability values for the uncored interval for Mishrif 

formation. A reservoir simulation model was adopted in this study using Eclipse 100. In this 

model, production history matching executed by production data for (AM1, AM4) wells 

since 2001 to 2015. Four different prediction cases have been suggested in the future 

performance of Mishrif reservoir for ten years extending from June 2015 to June 2025. The 

comparison has been made between these different cases to select the best case for 

developing the field that gives the highest recovery factor. The case-4 was chosen to be the 

best case involved adding 20 vertical production wells, 5 horizontal production wells and 5 

vertical injection wells in the reservoir with plateau rate of 50MSTB/D in starting of 

prediction and dropping to reach 13.5 MSTB/D in end of the prediction and the cumulative 

production from the reservoir equal to 82 MMSTB and recovery factor reaching 9.06% at 

the end of 2025. 

Key words: Amara field, geological model, history matching, reservoir performance 

prediction.   

 

حقل العمارة المشرف / تكويهل الخواص المكمنية والأدائية المكمنية  

 

علاء شيحان عواد                                                                                                حسيه علي باقر  

                   طبنت يبجسزش                                                                                                              يذسس

جبيعخ ثغذاد-خكهٍخ انهُذس                                                                                     جبيعخ ثغذاد-كهٍخ انهُذسخ  
 

 الخلاصة

( . MA, T.Z1, MB11انًكًٍ انشئٍسً فً حقم انعًبسح انُفطً حٍش ٌقسى انى صلاس وحذاد )ٌعزجش يكًٍ انًششف 

 FZI. طشٌقخ  Petrel-2009انًىدٌم انجٍىنىجً يهى جذاً نجُبء انًىدٌم انًكًًُ حٍش ٌُفز الاول ثىاسطخ ثشَبيج 

كبفخ يُبطق انًكًٍ. انًىدٌم انُبرجخ رىصع عهى انُفبرٌخ جبة وانقٍى رسزخذو لاٌجبد انعلاقخ ثٍٍ انًسبيٍخ وانُفبرٌخ نجٍبَبد انه

 ,AM1سثظ ربسٌخً نهجٍبَبد الاَزبجٍخ نهجئشٌٍ )حٍش رى فً هزا انًىدٌم  ECLIPSE 100انًكًًُ ٌُفز ثىاسطخ ثشَبيج 

AM4 كًٍ ونًذح عششح . رى أقزشاح اسثع حبلاد نهزُجأ انًسزقجهً نسهىك ان2012ًوٌُزهً فً 2001( وثٍذأ فً انعبو

( . انًقبسَخ ثٍٍ انحبلاد الاسثعخ أظهشد أٌ انحبنخ انشاثعخ هً يٍ أفضم انحبلاد 2025-2015سُىاد ثٍٍ انفزشح )

 2ثئش أفقً أَزبجً,  2ثئش عًىدي أَزبجً,  20نهسهىك انًكًًُ ثبلاعزًبد عهى أعهى عبيم أسزخلاص حٍش شًهذ حفش 

انف  13.2انف ثشيٍم/ٌىو عُذ ثذاٌخ انزُجأ وأَخفض انى  20بجً وصم انى سقف أَز يعذل يعثئش عًىدي نحقٍ انًبء 
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% عُذ َهبٌخ انعبو  6.09يهٍىٌ ثشيٍم يع عبيم أسزخلاص  82ثشيٍم/ٌىو عُذ َهبٌخ انزُجأ ورشاكى أَزبجً وصم انى 

2022. 

 انًسزقجهً نسهىك انًكًٍ ., انزُجأ , انًىدٌم انجٍىنىجً, انشثظ انزبسٌخًحقم انعًبسح: الكلمات الرئيسية

 

1. GENERAL BACKGROUND 

       In the oil industry, reservoir modeling involves the construction of a computer model for 

a petroleum reservoir to improve estimation of reserves and making decisions regarding the 

development of the field. The purpose of simulation studies is to predict of the field 

performance under one or more producing schemes. Observation of the model performance 

under different producing conditions aids the selection of an optimal set of producing 

conditions for the reservoir.  

 

1.1 Brief Idea about the Field 

 

 Amara field locates at south east of Iraq in Missan province, about 10 Km south west 

of Amara city. It is surrounded by different oil fields as Al-Rafedain (Abu-Amoud), 

Al-Kumait, Khanawi, et al, 2010 and a shown in Fig.1. 

 Mishrif structure consist of single anticline with axis trending North West – South 

East, with structural length of about 18km and its width is 4.5km and overlain by the 

Khasib formation and underlain by the Rumaila formation, Al-Khadimi, 1996. 

 Six wells were selected for this study because the available data when this study had 

been selected to build a geological and dynamic models. 

 

1.2 Aims of Current Study 

  

1. To build a geological model by using (Petrel) software to simulate the structure in 3D 

and dividing the hydrocarbon strata according to the rock properties.  

2. To build a reservoir model for the studied formation by using (Eclipse 100) software. 

3. Improving and validating the reservoir model through history matching.  

4. Suggesting development plans according to different scenarios for Amara 

field/Mishrif formation to maximize the oil production.  
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1.3 Previous Studies on Amara Field 

    Basra Oil Company conducted a seismic survey of the area Amara–Halfaya in 1957/1958 

and the structure of Amara field. The results show that Amara structure in north-east from the 

structure of Halfaya. National Oil Company conducted a seismic survey of the area Amara-

Halfaya in 1974 and structural image shown in Amara structure closed in lower Faris and 

Tanuma formations. In 1980, a study prepared to reinterpretation of area Amara-Halfaya and 

this study is clarified only part of eastern extension for Amara structure. A study prepared by 

Italian contractor (AGIP), in 1981 and explained differences in characteristics of Amara 

structure and the final appeared in closed form, Khanawi, et al, 2010. Another study is the 

pre-feasibility study for Amara oil field development by Vietnam oil and Gas Company was 

prepared in 1998, Petro Vietnam, 1998. This study described the three productive reservoirs 

in Amara oil field from a geological and reservoir perspective, and also included calculations 

for the stock tank initially oil in place for each reservoir (Khasib, Mishrif and Nahr Umr). 

The final study was prepared in 2010, Khanawi, et al, 2010, which included evaluation of 

Mishrif and Nahr Umr formations and calculation of oil in place. 

2. DEVELOPMENT OF HYDRAULIC FLOW UNIT CONCEPT (HFU) 

     A hydraulic flow unit is defined as the representative volume of total reservoir rock within 

which geological properties that control fluid flow are internally consistent and predictably 

different from properties of other rocks, Abbaszadeh, 1996. 

2.1  FZI Technique 

Amaefule, et al, 1993, addressed the variability of Kozeny’s constant by dividing Equation 

2.1 by the effective porosity, Øe and result in Equation 2.2. 

 

k = 
  

 

       
]

 

       
                (2.1) 

0.0314√
     

  
 = [

  

    
]

 

√      
                                                                                          (2.2) 

Where the constant (0.0314) is the permeability conversion factor from µm
2
 to md 

 

Defining flow zone indictor FZI as: 

FZI = 
 

√         
                                                                                                                  (2.3) 

Reservoir quality index RQI as: 

RQI = 0.0314√
     

  
                                                                                                           (2.4)  

 Normalized porosity Øz as: 

Øz= [
  

    
]                                                                                                                        (2.5) 

Equation 2.2 becomes 
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FZI = 
   

  
                                                                                                                         (2.6) 

Taking the logarithm of both sides of equation 2.6 yields 

Log RQI = Log Øz+ log FZI                                                                                          (2.7) 

     The basis of HFU classification is to identify groups of data that form unit-slope straight 

lines on a log-log plot of RQI versus Øz. The permeability of a sample point is then 

calculated from a pertinent HFU using FZI value and the corresponding sample porosity 

using the following equation, Al-Ajmi, 2000. : 

k = 1014 FZI
 2 

  
 

       
                                                                                                     (2.8) 

 

3. STATIC MODEL (GEOLOGICAL MODEL) 

        Geological model is the main step of this study. It describes the underground formations 

and explains fault or fold effect if they found and it includes petrophysical properties 

distribution (porosity, permeability and water saturation). Petrel, 2009 software was used to 

build this model by loading the required data which are: well tops, well head, contour map, core 

data for some wells, Computer Processing Interpretation results (CPI) for some wells. As we 

know, the production capacity of a reservoir depends on its geometrical/ structural and petro 

physical characteristics. The availability of a representative static model is therefore an essential 

condition for the subsequent dynamic modeling phase. The procedure to build static model is as 

follows:  

3.1 Structural Modeling 

Mishrif structure consists of single anticline with axis trending North West – South East 

according to Fig. 2 and 3. 

   3.2  Stratigraphic Model 

     The development of the stratigraphic model is, without doubt, one of the most traditional 

tasks of the geologist, who must perform a well-to-well correlation with the aim of defining 

the stratigraphic horizons bounding the main geological sequences within the hydrocarbon 

formation, Cosentino, 2001. These data are used to create stratigraphic section and 

correlations, in terms of real depth or with respect to a reference level, through which we can 

generally identify the lines corresponding to significant geological variation. A cross-section 

through wells Am-1, Am-2, Am-3, Am-4, Am-5, Am-6 as shown in Fig.4 was picked to 

correlate between them. 

3.3  Petrophysical Model 

     This model has been done for each petrophysical property from CPI, Salman, 2015. It 

reflects the distribution of petrophysical properties which change in each zone of the Mishrif 

formation with depth along Amara field and also calculation of oil in place. The static or 
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geological model output data was used to build a dynamic model using Eclipse-100 software. 

Petrophysical model can be classified into: 

 

A- Porosity model: Porosity data from output of logging process interpretation CPI of 

Mishrif reservoir, over the whole model (between node wells) were created using the 

sequential Gaussian simulation as executed in Petrel. The porosity model for units 

MA, T.Z1&MB11 of Mishrif formation is shown in Fig. 5, 6, 7. 

B- Permeability model: Permeability model for the Mishrif reservoir was created by 

using sequential Gaussian simulation method for permeability data which were 

calculated using FZI technique for un-cored wells. The porosity model for units MA, 

T.Z1&MB11 of Mishrif formation is shown in Fig. 8, 9, 10. 

C- Water saturation model: Water saturation values from Computer Processed 

Interpretation (CPI) of Mishrif formation were used. The same method of sequential 

Gaussian simulation as in the porosity model was adopted to build the saturation 

model as shown in Fig. 11, 12, 13. 

 

3.4  Net to Gross Reservoir Estimation 

     Net pay is a key parameter in reservoir evaluation, because it identifies the penetrated 

geological sections that have sufficient reservoir quality and interstitial hydrocarbon volume 

to function as significant producing intervals. It contributes to the estimation of the 

hydrocarbon in place volume. Net Pay is quantified through the use of petrophysical cut-off 

that is applied to well log interpretation data. Cut-off is limiting values of formation 

parameters that remove non-contributing intervals, Paul, 2009.    Petrel software was used to 

calculate net pay per gross for all wells, where the main input data were cut-off (porosity cut 

off=0.083, water saturation cut off=0.75) by equation in Peter software properties (NTG=if 

(prosity˃0.083 and Saturation˂0.75.1.0)).  

 

3.5 Volumetric calculation 

    The volumetric method was applied to compute the hydrocarbon initially in place (HIIP). 

It was calculated for each unit of the reservoir by using the equation below: 

     
                      

   
                                                                                                  (3.5) 

HIIP: Original hydrocarbon in place (OIIP), sm
3
. 

VB: bulk volume, m
3
. 

 : Porosity, fraction. 

Swi: Initial water saturation expressed as a fraction of the pore volume. 

Boi: formation volume factor, under initial conditions, (Boi=1.4386 rm
3
/sm

3
, Rsi=134.91 

rm
3
/sm

3
). 

Table1. Shows the OIIP for Mishrif formation and a comparison of the results with estimates 

from previous studies.  
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4. DYNAMIC MODEL 

    Dynamic model is the second step of this study that it is considered the science of 

collecting mathematics, physics, computer programming, and reservoir engineering to 

improve a tool for predicting hydrocarbon reservoir performance under different operating 

strategies, Aziz, 1979. 

   

4.1 History Matching    

    Generally, history matching is an inverse problem that involves adjusting model 

parameters (eq. permeability, porosity and other flow properties) until the simulation results 

from the reservoir model “fit” the observed (or dynamic) data, such as pressure and 

production data. Choosing the appropriate parameterization is helpful to obtain reliable 

production forecasting for reservoir development planning and optimization. The history 

matching of the wells performance for the reservoir under study was obtained by running the 

numerical model after changing the permeability distribution at every run (multiply 

permeability by certain factor for the reservoir under study) until a good matching between 

measured and calculated data was reached. History matching accomplished between 

calculated and measured data of production and pressure for wells (Am-1 and Am-4) after 

adjustment in permeability and rock compressibility values by multiplying the horizontal 

permeability of the reservoir by a factor of (2) and the vertical permeability by a factor of 

(1.8) for the model while the rock compressibility value was adjusted to 5*10
-5

 (bar
-1

). The 

result is shown in Fig.14, 15, 16, 17. 

5. PERFORMANCE PREDICTION 

    To accomplish the objective of this study, the future behavior of the reservoir under 

different conditions must be predicted after the reservoir modeling complete and consider that 

the model is representing the actual reservoir depending on the history matching, we will 

suggest four cases to monitor the reservoir behavior in the future under some conditions 

regarding the depletion of pressure, production plateau, recovery factor and water cut. All the 

scenarios are beginning from 2015 to 2025 regarding the minimum bottom hole flowing 

pressure equal to the bubble point pressure (228 kg/cm
2
) or (3242psi) to avoid the two phase 

production at the sand face. We can classify future development plan to four cases: 

1- Case-1: Adding 10 new vertical wells with production rates of Mishrif reservoir begin with 

21 KSTB/D in June 2015 and decline to 9.2 KSTB/D at the end of prediction period in 2025. 

The water cut increased in this scenario to 9 % at end period of prediction with recovery 

factor 5.55% for the reservoir at end period of prediction. The result of this scenario is shown 

in Fig. 18. 

2- Case-2: Adding 15 new vertical wells with production rates of Mishrif reservoir begin with 

27.5 KSTB/D in June 2015 and decline to 10 KSTB/D at end of prediction period in 2025. 

The water cut increased in this case to 9 % at end period of prediction with recovery factor 

6.1% for the reservoir at end of prediction. The result of this scenario is shown in Fig. 19. 

3- Case-3: Adding 25 new vertical wells with production rates of Mishrif reservoir begin with 

40.5 KSTB/D in June 2015 and decline to 14 KSTB/D at end of prediction in 2025. The 
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water cut increased through this case to 13.5 % at end of prediction time with recovery factor 

8.2% for the reservoir in end of prediction. The result of this scenario is shown in Fig. 20. 

4- Case-4: Adding20 new vertical wells, 5 horizontal wells and 5 injection wells with 

production rates of the reservoir begin with 50 KSTB/D in June 2015 and decline to 13.5 

KSTB/D at end period of prediction in 2025. The water cut increased in this scenario to 43 % 

in end of prediction with recovery factor 9.06% for the reservoir in end period of prediction. 

The result of this scenario is shown in Fig. 21. 

 

   We can notice from the result that the case-4 is better than other cases with 20 vertical 

producer wells with 5 horizontal producer wells and 5 water injection wells with rate equal 

50 MSTB/D at starting of prediction and 13.5MSTB/D at ending of prediction with recovery 

factor 9.06% and W.C equal 43% and shown in Table 2. 

6. CONCLUSION 

1- Geological model for Mishrif reservoir /Amara field has been constructed by 

PETREL program (version 2009) depending on data and Dynamic model has been 

constructed by Eclipse software. 

2- The original oil in place (OIIP) estimation in geological model is 905*10
6
 STB. The 

value OOIP in this study that estimated is closely to the OOIP value in the OEC/2010 

(987*10
6
 STB). 

3- The history match was obtained by multiplying the horizontal permeability of the 

reservoir by a factor of (2) and the vertical permeability by a factor of (1.8) for the 

model while the rock compressibility value was adjusted to 5*10
-5

 (bar
-1

) . 

4- The best development plan for the reservoir is production from 20 vertical producer 

wells with 5 horizontal producer wells and 5 water injection wells at plateau rate 50 

MMSTB at starting of prediction and decreased to 13.5 MMSTB at ending of 

prediction. 
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NOMENCLATURE 

 3D= three dimension  

Boi= oil formation volume factor 

rm
3
= cubic meter in reservoir condition 

sm
3
= cubic meter in surface condition 

CPI= computer process interpretation 

FPR= average reservoir pressure  

FPRH= average reservoir pressure history 

FOPRH= field oil production rate history 

FZI= flow zone indicator 

K= permeability 

OIIP= oil initially in place 

Ø = porosity 

Øe= effective porosity 

Øz= normalized porosity 

Rsi= solubility  

STB= stock tank barrel 

SCF= standard cubic foot 

WOPR= well oil production rate 
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Figure 1.The map of the area showing Amara field, Al-Ameri, 2010.
 
 

 

 

Figure 2. 3D structural reservoir model.
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Figure 3. Contour map on top of Mishrif reservoir. 

 

Figure 4. Well correlations for (AM-1, AM-2, AM-3, AM-4, AM-5, and AM-6)  

Mishrif formation. 
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Figure 5. Porosity model for unit MA. 

 

 

 
 

Figure 6. Porosity model for unit T.Z1. 
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Figure 7.Porosity model for unit MB11. 

 

 

 

 
 

Figure 8. Permeability model for unit MA. 
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Figure 9. Permeability model for unit T.Z1. 

 

 

 

 

 
Figure 10. Permeability model for unit MB11. 
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Figure 11. Water saturation model for unit MA. 

 

Figure 12. Water saturation model for unit T.Z1. 

 

Figure 13. Water saturation model for unit MB11. 
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Table1. OIIP for Mishrif formation, Khanawi, et al, 2010. 

OIIP in  

study  

1986 (STB) 

OIIP in  

study  

1991 (STB) 

OIIP in  

study 

 1994 (STB) 

OIIP in 

study  

2010(STB)
 

OIIP in 

current 

study(STB) 

Formation 

232*10
6 

979*10
6 

747*10
6 

987*10
6 

905*10
6 

Mishrif 

 

 

Figure 14.Field oil production rate history (FOPRH), calculated field oil production rate 

(WOPR) with time for well AM-1. 

 
Figure15.Field oil production rate history (FOPRH), calculated field oil production rate 

(WOPR) with time for well AM-4.  
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Figure 16.Calculated average reservoir pressure (FPR), average reservoir pressure history 

(FPRH) (psia) with time for well-1. 

 

Figure 17.Calculated average reservoir pressure (FPR), average reservoir pressure history 

(FPRH) (psia) with time for well-4. 

 

Figure 18.Field Oil Production, Total Oil Production (Cumulative production), W.C, and 

Field pressure versus Date for Case 1. 
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Figure 19. Field Oil Production, Total Oil Production (Cumulative production), W.C, and 

Field pressure versus Date for Case 2. 

 

Figure 20. Field Oil Production, Total Oil Production (Cumulative production), W.C, and 

Field pressure versus Date for Case 3. 

 

Figure 21. Field Oil Production, Total Oil Production (Cumulative production), W.C, and 

Field pressure versus Date for Case 4. 
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Table 2. Results of the cases for development the reservoir. 

 

Case 

No. 
No. of  All Wells 

 

Prod. at end 

2025, 

(MSTB/D) 

Cumulative 

Oil prod. 

(MMSTB/D)  

Field 

Press. 

,psia 

 

W.Cut 

% 
R.F % 

Case 1 10 V, Production 9.2 50 3850 
 

9 
5.52 

Case 2 15 V, Production 10 56 3830 
 

9 

 

6.1 

Case 3 25 V, Production 14 76 3675 
 

13.5 

 

8.2 

Case 4 20V, Prod., 5H, Prod.,5V, Inj. 13.5 82 4215 
 

43 

 

9.06 
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ABSTRACT 

In oil and gas well cementing, a strong cement sheath is wanted to insure long-term safety of the 

wells. Successful completion of cementing job has become more complex, as drilling is being done 

in highly deviated and high pressure-high temperature wells. Use of nano materials in enhanced oil 

recovery, drilling fluid, oil well cementing and other applications is being investigated. This study is 

an attempt to investigate the effect of nano materials on oil well cement properties. Two types of 

nano materials were investigated, which are Nano silica (>40 nm) and Nano Alumina (80 nm) and 

high sulfate-resistant glass G cement is used. The investigated properties of oil well cement included 

compressive strength, thickening time, density, free water and rheological properties. All tests are 

conducted according to API specification and proceed in Laboratory of Drilling in Petroleum 

Technology Department in University of Technology and in Missan Oil Company. The 

experimental results show that NS and NAL behave like accelerators when added to cement and 

work to increase the compressive strength at 38°C but these increasing in compressive strength 

changes when the temperature is increased to 60°C. Also, adding NS and NAL lead to increasing in 

rheological parameter and reduce free water but the change in density is very small. The results 

show that the effect of NAL on compressive strength and thickening time is greater than the effect 

of NS but the effect of NS on free water and rheology is greater than the effect of NAL. 

Key words: nano silica, nano alumina, oil well cement. 

 

 الححري المخحبري للنانىاولىمينات و النانىسيليكا على مقاومة و جماسكية سمنث الابار النفطية

 
                 الهادي عبذ حسن .د                                                                                                      الامير عبذ حسن

           انُفظ هُذست قسى بغذاد جبيعت                                                                                            انُفظ هُذست قسى بغذاد جبيعت

 
 الخلاصة

هى يٍ الايىر انًهًت نضًبٌ سلايت طىَهت  تببنبطبَىد غلاف أسًُخٍ صهب َذُظ فٍ عًهُبث حسًُج أببر انُفظ وانغبس فبٌ وج

الأجم نلأببر. اٌ أكًبل عًهُبث انخسًُج بُجبح أصبخ أكثز حعقُذا بسبب سَبدة الاَذزاف بعًهُبث انذفز وكذنك  بسبب انضغىط و 

حطبُقبث الاسخخلاص انًعشس درجبث انذزارة انعبنُت نلاببر نذنك بذأث انذراسبث وعًهُبث انخذزٌ عٍ أسخخذاو انًىاد انُبَىَت فٍ 

هذِ انذراست هٍ يذبونت نهخذزٌ عٍ حأثُز يىاد انُبَى عهً  نهُفظ و سىائم انذفز و عًهُبث انخسًُج وبقُت انخطبُقبث الاخزي.

 04)َبَىيخز( وَبَى الأنىيُُب  44خصبئص أسًُج آببر انُفظ. حى أسخعًبل َىعٍُ يٍ يىاد انُبَى وانخٍ هٍ َبَى انسُهُكب )أصغز يٍ 

دُث حًج دراست حأثُز هذِ انًىاد عهً يقبويت الاَضغبط،   ()َبَىيخز( و كذنك حى أسخعًبل أسًُج عبنٍ انًقبويت يٍ انصُف 

أظهزث انُخبئج انًخخبزَت اٌ انًىاد انُبَىَت  .صفبث الاَسُببُت نعجُُت الأسًُج سيٍ انخثخٍ، َسبت انًبء انذز، انكثبفت و عهً

درجت  30انًضبفت حخصزف كًعجلاث نشيٍ انخصهب و حعًم عهً سَبدة يقبويت الاَضغبط نصخزة الأسًُج عُذ درجت دزارة 

درجت يئىَت. كذنك فأٌ أضبفت انًىاد انُبَىَت أدي انً سَبدة يعبيلاث  64يئىَت و نكٍ هذِ انشَبدة حخغُز عُذ سَبدة انذزارة انً 

mailto:hahah692000@yahoo.com


Journal of Engineering    Volume    23     December      2017 Number  12 
 

 

52 
 

R بت انًبء انذز نعجُُت الأسًُج بًُُب كبٌ انخغُز فٍ انكثبفت قهُم جذا. وفقب نُخبئج ال انخىاص الأَسُببُت وانً أَخفبض َس
2

فأٌ 

َعطٍ أفضم حطببق نخًثُم انخىاص الاَسُببُت ببنًقبرَت يع انًىدَلاث الاخزي. أظهزث انُخبئج أٌ حأثُز َبَى  Power Lawيىدَم 

 َسبت انًبء انذزيٍ حأثُز َبَى انسُهُكب ونكٍ حأثُز َبَى انسُهُكب عهً الأنىيُُب عهً يقبويت الاَضغبط و سيٍ انخثخٍ هى أكبز 

    أكبز يٍ حأثُز َبَى الأنىيُُب. انصفبث الاَسُببُتو

                           

1. INTRODUCTION                                                                                                                                       

       Cementing of casing is one of the most basic steps in the drilling and completion of oil and gas 

wells process. Technology of well cementing is the application of many scientific and engineering 

disciplines. For successful cementing jobs, basic factors must consider such as: drilling fluid 

condition, spacers and flushes using, pipe movement, casing centralizing, displacement rate 

maximizing, slurry design for down hole condition, cement compositions selecting and testing, and a 

proper system selecting of cementing process, Crook, et al., 2001. Slurry that is used in cementing 

process must have suitable performance requirements such as low viscosity to make pumping 

process easy, low permeability, early strength development, and superior resistance to attack from 

aggressive fluids, Griffin, 2013. Using nanotechnology in the field of materials increases its 

durability and provides materials with super performance. It also enables best usage of resources of 

the nature and getting the required materials properties with minimal usage.  In recent years, great 

efforts have been done to improve drilling and construction cement properties by using nano 

particles. The addition of nano fine particles can improve the properties of cement due to the effect 

of increasing surface area and reactivity through filling the nano pores of the cement. Nano silica, 

nano calcium carbonate, carbon nanotubes, nano titanium, nano alumina and polymer/clay Nano 

composites are the most generally used nanomaterial in construction industry. They are mostly used 

to reinforce different mechanical properties of the cementing materials such as crevice resistance, 

corrosion resistance, tensile strength and compressive strength, Iqbal, and Mahajan, 2012. In this 

study, the effects of Nano Alumina and Nano Silica on oil well cement properties are investigated. 

Free fluid, compressive strength, thickening time, density and rheological properties are measured. 

According to Shahriar, 2011, the fundamental knowledge of oil well cement slurry rheology is 

necessary to evaluate the ability to remove mud and optimize slurry placement. The rheology of 

fluids also has a major effect on solids setting and free fluid properties and also on the friction 

pressures, Joel Of, 2009. The intention of a free fluid test is to help determine the quantity of free 

fluid that will gather on the top of cement slurry between the time it is placed and the time it gels 

and sets up, Joel OF, 2009. 

2. EXPERIMENTAL WORK                  

2.1 Materials      

     The cement powder used in this study, class G (HSR) cement according to API standards, was 

provided by Missan Oil Company, as shown in Table1. Nano Alumina and Nano Silica are used as 

additives to cement slurry. Nano material properties are shown in Table 2 and Table 3. 
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2.2 Mixing Procedure 

    The sample preparations were done in accordance with API, API Spec. 10A, 2002 and API. 

10B2, 2013. The motor of mixer is opened and kept at 4 000 r/min ± 200 r/min while the cement 

with additive is added at a regular rate during no more than 15 sec. After that, putting the cover on 

the blending container and stay mixing at 12 000 r/min ± 500 r/min for 35 sec ±1 sec. the amount of 

water to cement is 44%bwoc. 

2.3 Determination of Compressive Strength 

   Compressive strength of set cement is the force of compression required to crash the cubic of 

cement divided by the cross-sectional area of the cubic. Static and dynamic stresses effect on the 

column of cement inside the well. Static stress is due to the weight of casing and due to compressive 

stress that formed by fluid and formation activity. Dynamic stress is due to the process of drilling. 

To resist these stresses, C.S. of set cement is needed to test according to API procedure. The cement 

slurry to be tested was placed in the prepared molds and placed the specimens in the curing bath at 

atmospheric pressure and heating to test temperature 38 °C for 8 hr and to the second test 

temperature 60 °C for 8 hr. Compressive strengths were calculated using Eq. (1) based on the force 

that applied on surface area of cubes. 

Compressive Strength = Force of Compression / Cross-Sectional Area                                           (1) 

Compressive strength of all cubes of sample should be recorded and found the middle value to the 

closest 50 kPa (10 psi). Compressive strength for 66% of cubes and the average of all results should 

be exceed the limit indicated in API (300psi at 38
o
C and 1500psi at 60

o
C).  

2.4 Determination of Thickening Time 

          Thickening time is the timeframe of cement slurry to stay having the properties of pumping. It 

is the time needed for the consistency of slurry to reach 100 Bc under bottom hole condition. It is 

measured by utilizing cement consistometer. Thickening time is influenced by pumping rate because 

vortexes and streams resulting from turbulent flow increase it. And it is affected by softness of 

cement. The additives of thickening time are accelerators to reduce it and retarders to increase it. 

Accelerators are utilized for cementing shallow wells and surface casings. Retarders are used for 

cementing deep and hot wells. Practically, thickening time must be at least 25% greater than the 

necessary time for the cementing processes. Cement slurry to be tested was placed in the slurry 

container and then it is placed into the Consistometer. Rotating slurry container is by motor at 

(150r/min ± 15r/min) and controlling testing pressure and temperature to simulate the conditions 

inside the well by following the steps in schedules 5 in API. At 100 Bearden Consistency, the slurry 

considered un-pumpable and the test is finished. The acceptance requirement for thickening time 

must be between 90 min and 120 min. 
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2.5 Determination of Rheological Properties 

   Cement slurry is placed in atmospheric pressure consistometer for 20 minutes at 100 ° F. Then, the 

slurry is transferred to the viscometer device. The viscometer will automatically measure, compute 

and show shear stress readings according to API recommended practice 10 B2. Three models 

(Bingham plastic, Power law and Herschel-Bulkley) are used to represent the relationship between 

shear rate and shear stress. 

2.6 Determination of Free Fluid 

     Cement slurry is placed in atmospheric pressure consistometer for 20 minutes at 100 ° F. After 

that, 760 g (according to API 10B2) of cement slurry was poured into a 500 cc (500 ml) graduated 

flask. Closing the mouth of the flask and putting it on a vibration free surface for 2 hours. The slurry 

was then examined for any free fluid on the top of the cement column. This free fluid was decanted 

and measured with a syringe to determine the percent of free water (ϕ) based on the weight and the 

specific gravity of the cement using Eq. (2). 

 Φ= ((VFF * ρ) / ms) * 100                                                                                   (2) 

Where VFF is the volume of free fluid (milliliter); ρ is the specific gravity of the slurry, and ms is 

the mass of the slurry (gram). 

3. RESULTS AND DISSCUSION                                                                                                     

3.1 Thickening Time Results 

     This section focuses on the thickening time behavior of oil well cement with NS and NAL. Fig.1 

and Fig.2 present the results of seven concentrations by weight of cement of NAL and NS on 

thickening time of cement slurry. The biggest decline for thickening time value is about 30.2% when 

the addition of NS is 3%bwoc and the biggest decline for the thickening time value is about 31.25% 

when the addition of NAL is 3%bwoc. According to API, the time required to reach the consistency 

of oil well cement to 30 Bc must exceed 30 minutes. The results showed that all the additions of 

NS&NAL led to a very significant drop in thickening time at 30 Bc; therefor, all consistency after 

30 minutes is greater than 30 Bc and this does not conform with the requirements of the API. 

Thickening time of oil well cement slurry with NS additives is shorter than thickening time of 

cement without NS additive because NS reacts rapidly with sulphate and make high amount of 

calcium sulphoaluminate (attringite, AFt) in the early hydration period and hence reduces the 

thickening time. These results (decreasing in thickening time) are similar to the results obtained by 

Gopalakrishnan, 2015. Thickening time of oil well cement with NAL additives is shorter than 

thickening time of cement without NAL additive. This may be due to the pozzolanic effect of NAL. 

That means it reacts chemically with Ca(OH)2 at ordinary temperature in the presence of water so it 

leads to increase the speed of hydrogenation. Nano materials (NS and NAL) accelerated the 
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thickening time of cement slurry class G. It is well known in oil well cementing practices, salts such 

as NaCl, Rike, 1973, and CaCl2, Michaux, 1990, are used for the same purpose. This section will 

introduce a comparison between these accelerators in terms of thickening time property. Fig. 3 

presents this comparison. 

3.2 Compressive Strength Results 

        This section focuses on the compressive strength behavior of oil well cement with NS and 

NAL. Fig. 4 through Fig. 7 presents the results of seven concentrations by weight of cement of NAL 

and NS on compressive strength of cement slurry. Compressive strength of oil well cement at 38°C 

is increased when amount of NS&NAL is increased. The reason of this strength improvement is due 

to the small size of nano particles in pores between cement particles; therefore, it increased the 

efficiency of the packing. The second reason is due to the effect of (NS&NAL) on promoting the 

pozzolanic interaction. That means it reacts chemically with Ca(OH)2 (formed from dehydration 

interaction) at ordinary temperature in the presence of water and produce compounds having 

cementitious properties.  At 60
o
C, compressive strength is decreased when the amount of NS 

exceeds 2% bwoc. This means that raising the quantity of NS is good in increasing compressive 

strength to a specific cutoff after which further increase in the NS quantity leads to a reducing in the 

compressive strength. The reason for that truth is the additional rate of NS could prompt 

agglomeration of its particles under the present dispersion circumstance. This agglomeration 

happens when adding too much amount of NS because of the high surface area of nano-particles that 

leads to raise the tendency of these particles to pull each other’s forming weakly clogs, therefore, 

decreases the compressive strength. Likewise, these clogs fill the voids of the cement and prevent 

the filling effect of nano particles for these voids and thus diminishing the cement strength. This 

agglomeration causes the active surface area that interacts to form the C-S-H gel to reduce 

furthermore prompts to form weak clusters that cannot support large strength causing a decline in 

the compressive strength of the cement.  Another conceivable clarification is that the mixing water is 

insufficient to coat this large quantity of the tiny NS particles causing defects in the hydration 

process and formation of C-S-H gel. Therefore, they decrease compressive strength. At 60
o
C, 

change in compressive strength happens because temperature is a factor that effect on pozzolanic 

interaction. Compressive strength of slurry is decreased when NAL is added in 1% and 2%bwoc and 

then it is begun to rise at 3%bwoc. This big change in the behavior of compressive strength is the 

result of change in temperature that it is increased to 60°C because Pozzolanic interaction occurred 

at ordinary temperature. Cement is considered unsuccessful when adding 1%bwoc of NAL because 

compressive strength has become under the allowable limit that is specified by API. 

     The effect of size of NS particles on the physical properties of cement will be study by making a 

comparison between the compressive strength test conducted by Yausif, 2014, and the results 

obtained in this study. From Fig. 8 and Fig. 9, it can be observed that the improvement in the 

compressive strength of the cement slurry is increased when the size of NS became small but this 
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improvement in the compressive strength arrives to a specific cutoff at low quantity of NS when the 

size of NS is larger than 50nm. The reason for this behavior is due to decrease of packing activity 

when the particle size of NS is increased and that leads to a decline in the compressive strength. 

Also, surface area of NS is increased when particle size is decreased and this leads to prompting 

pozzolanic reaction. At 60°C, the change in behavior of Compressive Strength between NS > 40nm 

and NS < 50nm is small when the amount of NS is 2%bwoc but Compressive Strength of NS > 

40nm is greater than Compressive Strength of NS < 50nm when the amount of NS is less than 

2%bwoc. In Fig.10, comparison is made between the impacts of adding nanomaterials to oil well 

cement. These nanomaterials are multi-wall CNT, Nasiri, et al., 2014, Ni NP, Liu et al.2013, 

nanoclay, Rahman and Murtaza, 2015,
 
nano bentonite, Roddy et al., 2010, NS and NAL.  

3.3 Result of Density Tests 

       From Fig. 11 and Table 4, the addition of NS leads to a very small decrease in the density that it 

can be neglected while adding NAL leads to a small increase in the density, therefor; the effect of 

nano materials (NS & NAL) on slurry density is very small compared with the impact of materials 

(see Table 5) which add to improve density. 

3.4 Free Water 

This section focuses on free water behavior of bowc slurry with NS and NAL as additives. The 

results of the six cement mixtures are listed in Fig. 12 and Table 6. The results are also compared 

with net cement in order to illustrate the change due to adding NAL and NS. The results are also 

compared with the effect of HPMC polymer. (HPMC) is self-active viscosifier polymer. It is stay 

stable when temperature is increased and promote viscosity at gelation temperature without any 

other chemical additives, Abbas, et al., 2013. It has feature to work as thickener, film foamer, 

suspension aid, water retention agent and surfactant at high temperature, Sarkar, et al., 1995. From 

Fig. 13, it can be seen that HPMC is more effective than NS and NAL on free water. 

3.5 Rheological Results   

     This section focuses on the Rheological behavior of bowc slurry with NS and NAL as additives. 
The relationship between shear stress and shear rate and the models that represent these relationships 

are appeared in Fig. 14 through 22. These models are power-law, Bingham and Herschel-Bulkley 

model. According to R
2 

results, power law model is the best one that represents the relationship 

between shear stress and shear rate. The addition of NS leads to increase plastic viscosity in 

Bingham model and power law exponent in power-law model. Plastic viscosity in Bingham model 

and power law exponent in power-law model is inversely proportional with Reynolds number. 

Therefore, the increasing of them leads the flow staying away from the turbulent region and that is 

not good in cementing process. For rheological parameters (k, final gel strength, µp and Yield-
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point), NS additives improves these parameters more than NAL. While for flow behavior index, 

each additives has approximately the same effect. 

3.6 The Economic Comparison                                                                                                     

      Economic comparison is made between nano materials and additives of oil well cement based on 

the prices of them. The price of gamma Aluminum Oxide Nano powder (Purity: 99.5%, APS: 80 

nm) is $392/1kg if it is bought directly from the company and the Price of Silicon Dioxide (SiO2) 

Nano powder (Purity: 99+%, 20-30 nm) is $156/1kg if it is bought directly from the company. The 

price of nano materials and additives of oil well cement that used In Iraqi oil fields are listed in the 

Fig. 23. Nano-materials price is very high compared with other materials. This can be seen through 

the following example: 

The price of one ton of Omani cement class G is 400$ and with the chemical additives becomes 

1000$, therefor, the cost of cementing operations of production casing with the company's profits 

and the cost of pumping (if consumed 50 tons)   becomes 150 million Iraqi dinars (117187.5$) and 

the cost of cementing plug (if consumed 10 tons) is 45 million Iraqi dinars (35156.25$). 

4. CONCLUSIONS 

Based on this experimental study, several conclusions can be derived:                                                 

1- The experimental results show that NS and NAL behave like accelerators when added to cement. 

2- The effect of nanoparticles (NAL and NS) on thickening time is less than the effect of 

conventional accelerators (NaCl, CaCl
2
). 

3- At 38°C, compressive strength is directly proportional to the quantity of NS and NAL and the 

effect of NAL on compressive strength is higher than the effect of NS. 

4- When a comparison is made between the results of this study and the results conducted by Zakia 

A. Yausif. It can be said that compressive strength is affected by the size of NS. When the size of 

NS is increased, the improvement of the compressive strength is decreased. 

5- NS is more effective in increasing compressive strength at 60°C but NAL is more effective in 

increasing compressive strength at 38°C. 

6- The increase in compressive strength of oil well cement is due to the pozzolanic effect of NS and 

NAL which increases when the surface area of particle is increased and due to the packing effect of 

the small particle. 

7- An increase concentration in NAL and NS resulted in higher plastic viscosity, yield point and gel 

strength for oil well cement and the effect of nanoparticles (NAL and NS) on density is very small. 
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8- According to R
2
, the best model that reflects the relationship between shear stress and shear rate 

is power law model. 

9- An addition of nanoparticles (NAL and NS) into oil well cement gives better results by reducing 

free water of slurry. 

10- Results show that the effect of NAL on compressive strength and thickening time is greater than 

the effect of NS but the effect of NS on free water and rheology is greater than the effect of NAL. 
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NOMENCLATURE 

Aft = alumino-ferrite trisulfate hydrate 

API = american Petroleum Institute 

Bc = bearden Consistency 

BWOC = by Weight Of Cement 

C.S. = compressive strength 

CMC = carboxymethylcellulose  

CMHEC = carboxymethylhydroxyethylcellulose  

CNT = carbon Nano-Tubes 

C-S-H = calcium silicate hydrate 

HPG = hydroxypropylguar  

HPMC = hydroxypropylmethylcellulose  

HSR = high sulfate-resistant  

mw-CNT = multi-wall Carbon Nano-Tubes 

n = power law exponent 

NAL = nano-Al2O3 

Ni NP = nickel nanoparticles 

NS = nano silica 

OPC = ordinary Portland cement 

OWC = oil well cements  
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Figure 1. Thickening time (BC=100) vs NS&NAL% bwoc at 52
o
C and 5160 psi and in percentage. 

 

Figure 2. Thickening time (BC=30) vs NS&NAL% bwoc at 52
o
C and 5160 psi and in percentage. 

 

Figure 3. Comparison between the effects of nanomaterials and accelerator. 
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Figure 4. C.S. vs. NS and NAL% bwoc at 38
o
C.   Figure 5. C.S. vs. NS and NAL% bwoc at 60

o
C. 

 

Figure 6. The effect of temperature on C.S. of     Figure 7. The effect of temperature on C.S. of  

                  cement slurry with NAL.                                   cement slurry with NS. 
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Figure 8. Comparison between the C.S. 38
o
C     Figure 9. Comparison between the C.S. at 60°C                       

              conducted by Yausif, 2014, and the                        conducted by Yausif, 2014, and the                   

               results obtained in this study.                                results obtained in this study. 

 

Figure 10. Comparison between the Effects of Nanomaterials on Compressive Strength. 
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Figure 11. The effect of NS and NAL on density. 

 

Figure 12. Free water % and density vs. NS and NAL %bwoc. 

 

    Figure 13. A comparison between the effect of nanomaterials and HPMC, Abbas et al., 2014. on 

the free water of slurry.  

1.7

1.8

1.9

2

2.1

2.2

0 1 2 3 4

Density(NS)

Density(NAL)

NAL and NS %  bwoc 

2

2.01

2.02

2.03

2.04

2.05

2.06

0

0.5

1

1.5

2

2.5

0 1 2 3 4

Free water % (NAL)

Density(NAL)

Free water(NS) %

Density(NS)

NAL and NS %  bwoc 

ϕ %   g/cm3 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0

0.5

1

1.5

2

2.5

3

3.5

0 5 10 15 20 25

VFF mL vs NS %bwoc

VFF mL vs NAL %bwoc

VFF mL vs HPMC gps

VFF mL   

NAL & 

NS %  

bwoc 

gps 



Journal of Engineering    Volume    23     December      2017 Number  12 
 

 

65 
 

 

Figure 14. Herschel-Bulkley model. 

 

 

Figure 15. Bingham model. 
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Figure 16. Power-law model. 

 

      Figure 17. µp vs. NS and NAL % bwoc.        Figure 18. yp vs. NS and NAL % bwoc. 
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Figure 19. 10 sec Gel vs. NS&NAL % bwoc.     Figure 20. 10 min Gel vs. NS&NAL % bwoc. 

 

Figure 21. Consistency index vs. NS&NAL %     Figure 22. Power-law exponent vs. NS&NAL %.        

 

Figure 23. A comparison between the prices of additives with nano-materials. 
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Table 1. Chemical composition of cement that used in this study. 

Chemical composition 

 Mean value Specification API Spec 10A 

MgO. % 0.6 ≤ 6.0 

S03. % 2.7 ≤ 3.0 

Loss on ignition, % 1.3 ≤ 3.0 

Insoluble residue, % 0.09 ≤ 0.75 

C3S. . % 56 ≥ 48 / ≤  65 

C3A. % 1.7  ≤ 3.0 

Since TM is 0.75 (> 0.64) 

(C4AF + 2 x C3A), % 19.7  ≤ 24,0 

Na2O-equivalent. % 0.57  ≤ 0,75 

 

Table 2. Specifications of NAL. 

Product Nano Aluminum Oxide 

Size 80 nm 

Purity 99% 

Crystal Gamma 

Morphology Needles 

Form Powder 

Price 1g = 1.43$ 

Aluminum Oxide Nanopowder Dosage:  Recommended dosage is usually 1 to 5% 

 

Table 3. Specifications of nano silica. 

Product SIO2 

Size >40 nm 

Purity 99.5% 

Characteristics Large specific surface area, more alkyl, 

hydrophilicity. It is a non-toxic, odourless and 

non-polluting inorganic non-metallic material 

with stable chemical property. 

Crystal /surface treatment by No 

 Form Powder 

 Color  White 

Price 1g = 1.43$ 

Recommended dosage Ranging from 0.5% to 5% 
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Table 4. The effect of NS and NAL on density. 

 

Table 5. Common weighting agents and extenders used in well cementing, Saasen et al., 1996 and 

Nelson et al., 2006. 

Extender Slurry densities 

obtainable (lb/gal) 

Weighting agents Typical maximum 

slurry density (S.G)  

 g/cm
3
 

Bentonite (clay based 

extenders)  

11.5-15 Barite 2.28 

Fly ash 13.1-14.1 Hematite 2.64 

Sodium Silicates 11.1-14.5 Ilmenite <2.40 

Microspheres 8.5-15.0 Manganese tetraoxide 2.64 

Silica Fume ≥11   

Foamed Cement 6.0-15.0   

 

Table 6. The effect of NAL and NS on free water parameter. 

 g/cm
3
 VFF  ml ϕ = 

Cement + water 2.05 7.5 2.023026 

NS % 

bowt 

1 2.035 4 1.071053 

2 2.04 1 0.268421 

NAL% 

bowt 

1 2.09 6.5 1.7875 

2 2.075 3.75 1.023849 

3 2.1 1 0.276316 

 

   Lb/gal kg/M
3
 g/cm

3
 

Cement + water 17.1 2050 2.05 

Cement + water 

+NS % bowt 

1 16.95 2035 2.035 

2 17 2040 2.04 

Cement + water 

+NAL% bowt 

1 17.45 2090 2.09 

2 17.25 2075 2.075 

3 17.5 2100 2.1 
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ABSTRACT 

An experimental study was conducted on pressure drop of water flow through vertical 

cylindrical packed beds in turbulent region and the influence of the operating parameters on its 

behavior. The bed packing was made of spherical and non-spherical particles (spheres, Rasching 

rings and intalox saddle) with aspect ratio range 3.46   D/dp   8.486 obtaining bed porosities 

0.396   0.84 and Reynolds number 1217      21758. The system is consisted of 5 cm 

inside diameter Perspex column, 50 cm long; distilled water was pumped through the bed with 

flow rate 875, 1000, 1125, 1250,1375 and 1500 l/h and inlet water temperature 20, 30, 40 and 50 

˚C. The packed bed system was monitored by using LabVIEW program, were the results have 

been obtained from Data Acquisition Adaptor (DAQ). 

Key words: pressure drop, packed bed, Ergun equation, friction factor, power consumption. 

 

لجسيوات هختلفة الاشكال والاحجامالسلوك الذيناهيكي للواء اثناء جريانه خلال عوود هحشو  

 

 سرهذ طالب نجن

دكتىر أستبر يسبعذ  

جامعة النهرين -كهيت انهُذست    

 حنين احوذ جاسن

جبيعت انُهريٍ -كهيت انهُذست   

 

  

 الخلاصة

نحسبة هبىط انضغظ نهًبء خلال جريبَه في وسظ عًىدي أسطىاَي يحشى ضًٍ انًرحهت انًضطربت عًهيت تى اجراء دراست 

 spheres, Rasching rings and intaloxظروف تشغيهيت يختهفت تتضًٍ حشىاث راث اشكبل كرويت وغير كرويت )في 

saddle1217.وعذد ريُىنذ   0.84   0.396ويسبييت   3.46         8.486( راث تعبئت عشىائيت وبًعذل  

سى يعبئ بحشىة وقذ تى ضخ يبء يقطر خلال  55سى وطىل  5يتكىٌ انعًىد يٍ أَبىة يٍ انسجبج رو قطر 21758     

( ودرجبث حرارة l/h 1500 1250,1375 ,1125 ,1000 ,875انعًىد في ظروف يختبريت يختهفت تتضًٍ يعذلاث تذفق )

لاستحصبل انُتبئج انًختبريت خلال جهبز اكتسبة  LabVIEWتى استخذاو برَبيج  .(and 50 ˚C 40 ,30 ,20ابتذائيت نهًبء )

 DAQ).)انبيبَبث 

 .، عبيم الاحتكبك، استهلاك انطبقتErgunيعبدنت  انضغظ، عًىد يحشى،هبىط الكلوات الرئيسية: 
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mailto:r_sarmadalani@yahoo.com
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1. INTRODUCTION 

In several chemical engineering requests such as separation columns, chemical reactors and heat 

exchangers, the fluid flowing through fixed beds are very important. It is frequently attached by 

complex phenomena such as heat and mass transfer, Rong, et al., 2014. In order to find best design 

and control of the complicated fluid–particle flow system, it has been recognised that it is necessary 

to understand the basics, Rong, et al., 2013. Liquid flow through a packed bed of solid particles is 

applicable to many industrial operations, which include the transfer and storage of thermal energy, 

drying and heterogeneous catalytic reactions, Sarmad, and Safa, 2015. For obtaining fast heat and 

mass transfer, chemical engineering processes usually include the use of packed columns, because 

these devices have a large surface area to volume ratio for contact between a gas and a liquid such as 

absorption or a solid and a liquid or gas like catalysis, McCabe, et al., 2005, Perry, 2008. In early 

years, in order to minimize large exploitation and maximize factory execution, industry operations 

are facing challenges. So, the simulation and process modelling play a main role to support the 

optimum design and operation of the process equipment. Studies on the achievement of packed bed 

columns with respect to the understanding of physical procedures involved through process 

modelling have been subjects of attention of researchers, Jameson, et al., 2015. 

An important industrial problem that concerns several fields of chemical engineering is the 

dispersion of mechanical energy in the flow across porous media, Comiti, and Renaud, 1989. 

The pressure drop through a packed bed must be known in order to estimate the capital and 

operating costs and to size the blowers or pumps required to force fluid through it, Allen, et al., 

2013. The pressure drop across fixed beds is of main importance for the design of packed bed 

reactors, since it defines the energy requirements of the supplying pumps and compressors, and this 

directly correlates to how much the apparatus will cost to run and to preserve the optimal operating 

conditions and to maximize the product, Eisfeld, and Schnitzlein, 2001. The main purposes of this 

work are to design, construct and install a laboratory rig for measuring the pressure drop for different 

types and sizes of packing., studying different parameters affecting the pressure drop of water flow 

and the bed friction factor through packed bed such as flow rate, type of packing, packing height, 

inlet temperature and wall effect (    ⁄  and calculating the parameters of packed bed 

characterization (particle friction factor, drag force and power consumption). 
 

2. THEORY 

The pressure drop is the change in pressure between two points of a fluid, occurs when frictional 

forces, due to the resistance to flow, act on a fluid as it flows through the porous media and fluid 

viscosity. Pressure drop increases by increasing the frictional shear forces. After decades of intensive 

research, it is generally accepted that the pressure drop can be calculated by simple, semi empirical 

models like the Ergun equation in a satisfactory way, at the limit of an infinitely expanded packed 

bed, Winterberg, and Tsotsas, 2000. The rate of momentum transfers from the fluid to the solid 

particles therefore; the pressure drop for flow through the bed is related to the physical mechanisms 

by which flow occurs. The pressure drop over a range of Rep that comprises laminar and turbulent 

flow regimes may be considered to be the sum of following two classes: firstly, proportional to fluid 

velocity, that is caused by viscous resistance at the walls of the pore, secondly, proportional to the 

square of the fluid velocity, that is attributable to inertial resistance, additionally to kinetic energy 

losses caused by direction change, Comiti, and Renaud, 1989. 

For calculating pressure drop Ergun equation is the general equation valid for laminar, 

turbulent as well as transitional region, Geankoplis, 2008: 

   
           

     
 

      

   
          

  

    

     

                                                                                                               (1) 
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The first term gives the Blake-Kozony equation for laminar flow (viscous energy loss), void 

fractions less than 0.5 and       , the second term Burke – Plummer equation for highly 

turbulent flow (inertial energy loss), for         . 

The coefficients 150 and 1.75 in the Ergun equation are depend on the Reynolds number, 

particle shape and bed porosity. The average interstitial velocity in the bed is   (m/s) and it is related 

to the superficial velocity based on the cross section area of the empty container as follows: 
 

                                                                                                                                         (2) 

Since the particle diameter can be defined as, McCabe, et al.,2005: 

   
       

   
                                                                                                                                    (3) 

for a sphere   = 1, and for non-spherical particles 0 <   < 1, Koekemoer, and Luckos, 2015: 

  
                      

                        
 [

     
 

   ]
  ⁄

                                                                                    (4) 

          
 

  
                                                                                                                 (5) 

In fixed beds, the flow is considered laminar when the Reynolds number is less than 10 and 

turbulent when the Reynolds number is greater than 1000. For packed beds, the Reynolds number 

defined as follows: 

    
          

        
                                                                                                                       (6) 

The pressure drop in a packed bed is typically estimated by using Ergun equation with an 

appropriate correlation for the friction factor, Harrison, et al., 2013: 

   
        

           
  
 

   

   
                                                                                                              (7) 

The friction factor in laminar regime is only affected by Rep while in turbulent regime, where 

high of Rep, it depends only on particles roughness, Bird, et al., 2002.The viscous friction at the wall 

increases the pressure drop, may not be negligible in comparison to that produced by particles due to 

the fact that friction of the wall increases relative to the total bed surface reliable to particles as the 

bed-to-particle diameter ratio (    ⁄ ) decreases, Koekemoer, and Luckos, 2015. 
 

2.1 Velocity Distribution 

One of the fundamental factors in the study of packed bed systems is the velocity distribution 

of the flowing fluid across the bed, Subagyo, 1997. When the packing construction is fixed three 

zones can be recognised, Rong, et al., 2013: 

 A low-velocity zone surrounding particle surfaces. 

 A high-velocity zone near the centre of stenosis of pores. 

 A recirculation zone with negative velocities in the wakes of leading particles. 

 

The assumption of homogeneous water inlet velocity and porosity bed distributions across a 

bed cannot be factual near the tube wall, where the solid particles have to arrange themselves 

differently, close to the wall the void fraction so, the water velocity will tend to be larger than in the 
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bulk region. The superficial velocity of water us divides between the bulk region and the wall region 

according to, Felice, and Gibilaro, 2004. 

   [
(   ⁄ )  

    ⁄  
]
 

   [  (
(   ⁄ )  

    ⁄  
)]

 

                                                                                      (8) 

Eq. (10) used to evaluate the bulk zone ub from the total superficial velocity us as a function 

solely of the bed/particle diameter ratio D/dp under all flow conditions: 

   
  

         (
       ⁄

   ⁄
)
                                                                                                                   (9) 

Energy losses or friction losses refer to the difference in pressure needed to overcome the 

pressure drop during flow through tubes or packed bed. The losses only occur as a result of dynamic 

movement caused by flow, the pressure difference associated with this process is referred to as the 

dynamic differential pressure. Friction losses can only occur when flow takes place. The power 

consumption (P) can be calculated from the following equation, Barbour, 1995: 

  
    

 
                                                                                                                                (10) 

The total rate of energy losses may be related to both the general pressure drop and the total 

drag force on all the particles such that, Foscolo, et al., 1983: 

    
  

   
                                                                                                                                (11) 

3. EXPERIMENTAL WORK 

The experimental setup was prepared for measuring the pressure drop along the bed by using 

NI LabVIEW program under different ranges of experimental conditions including water flow rates 

(875, 1000, 1125, 1250, 1375 and 1500 l/h), inlet water temperature (20, 30, 40 and 50 
o
C), different 

shapes and sizes of packing. Before the experimental work the bed porosity was measured following 

the standard experimental procedure for determining the porosity of different shapes and sizes of 

packing. The pressure across the bed was measured by using pressure sensors which connected 

between them in parallel to the Data Acquisition Adaptor (DAQ). The results have been obtained 

from Data Acquisition Adaptor (DAQ) device known as NI-Arduino type 2560, six pressure sensors 

were inserted in the packed bed column axially 10 cm a part each other responsible for sensing the 

pressure from their positions on a bed. 

The experimental rig which was used for performing the present work is shown in Fig. 1. The 

experimental apparatus was consisted of six pressure sensors with input pressure 0-15 psi output 

voltage 0.5 - 4.5V, with accuracy 1.5 % of reading to measure the pressure along the bed, different 

types of packing, Perspex glass column (5 cm I.D, 5.5 cm O.D with a length of 50 cm) that holds the 

particles, holder of packing to keep the bed in position, pump to circulate the water to the test 

section, different  valves to control the volumetric flow rate of water, rotameter to get the desired 

flow rate, water reservoir and temperature controller to control the water reservoir temperature. 

 

4. RESULTS AND DISSCUSION 
 

The effect of many operating parameters with different ranges (inlet temperature 20, 30, 40 

and 50 
o
C, flow rate 875, 1000, 1125, 1250, 1375 and 1500 l/h, aspect ratio 4.46, 5, 5.456, 6.25, 7.7, 

8.333, 8.486, bed porosity 0.396, 0.407, 0.415, 0.6, 0.68, 0.7 and 0.84) on the pressure drop will be 

discussed to understand and interpret. 
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Three types of packing were used and their specifications are tabulated in table (1). 
 

The effect of water inlet temperature on the pressure drop illustrates in Fig. 2. It can be 

noticed that the pressure drop is decreasing by increasing the water inlet temperature for all types of 

packing, this may be attributed to the fact that when the temperature increases, the viscosity and 

density of the water decreases so, the viscous friction (frictional forces) between the layers of water 

will decrease. 

 
Fig. 3 shows the effect of flow rate on the pressure drop at constant temperature. It can be 

seen that increasing flow rate leads to increase the pressure drop. This can be ascribed to existence of 

the eddy currents that react with each other which cause increasing in drag force or resistance to flow 

and that is in a good agreement with, Oyinkepreye, et al., 2012. 

As a general rule, decreasing the average porosity of the bed thereby, increases the pressure 

drop across it as shown in Fig. 4. This is caused by decreasing in the particle diameter which results 

decreasing in the void fraction between particles causes a significantly decreasing in permeability of 

the bed and increasing the resistance to flow and that is in a good agreement with, Ribeiro, et al., 

2010. 

Fig. 5 shows the effect of aspect ratio on the pressure drop at constant inlet temperature It is 

evident that decreasing the bed-to-particle diameter ratio i.e. increasing the wall effect causes 

decreasing in the pressure drop because existence of larger channels near the wall regions than those 

formed between particles Thus, in a bed of large-size particles provides a lower pressure drop and 

that is in a good agreement with, Nemec, and Levec, 2005, Montillet, et al., 2007. 

Fig. 6 shows the pressure drop along the bed at constant inlet temperature. It can be observed 

that for all inlet temperatures whenever the packed bed height increases, the water flow resistance 

increases this leads to increase in pressure drop. 

The power consumption usually decreasing when the diameter of particle increasing. The 

reason for this behavior is that by increasing of average bed porosity and decreasing the resistance to 

flow of the water leads to decrease the pressure drop as shown in Fig. 7. 

Fig. 8 demonstrates the comparison of experimental results of pressure drop with previous 

workers for flow through column packed with spheres, Ergun equation overpredict the experimental 

data for the reason that Ergun equation does not take into account the wall effect on pressure drop 

where (      10) (i.e. diameter of the particle is very close to that of the column) and that is in a 

good agreement with, Nemec, and Levec, 2005. So, for large aspect ratio (      8.33) the 

percentage from Ergun at four inlet temperature was 11% ,while for (      6.25, 5) the average 

deviation was 15 and 16% respectively. Therefore, the average deviation from Ergun prediction was 

decreasing as the aspect ratio increasing. 

For non-spherical particles, Ergun equation was underpredicted the experimental results as 

shown in Fig. 9 and 10, where for Rasching ring with average deviations 29, 31 and 59 % for the 

bed-to-particle diameter ratio (D/dp) = 8.48, 7.7 and 5.45,while for irregular shape with D/dp= 4.46, 

the average deviation was 29.3 % for the reason that Ergun equation is mainly applicable for average 

bed porosity range of  0.35     0.55, where Ergun equation included pressure drop measurements 

for flow through beds packed with various sized spheres, cylindricals, sand and crushed materials, 

Nemec, and Levec, 2005, Kang, 2010. 
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5. CONCLUSIONS 

1) The pressure drop of the water across the bed increases when both the inlet water flow rate and 

the aspect ratio (D/dp) increase. 

2) The pressure drop across bed increases as the packing height increases. 

3) The bed porosity highly affects the pressure drop and inversely proportional to it, while increasing 

the porosity causes increasing in particle friction factor. 

4) The pressure drop across bed increases as the packing height increases. 

5) The power consumption increases when the average bed porosity decreases. 

6) Ergun equation was always over predicts the experimental results for sphere, while for non-

spherical packing, the correlation predicts pressure drop lower than those found experimentally. 
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NOMENCLATURE 
 

  = ratio of total surface area to total volume of the bed, m
-1

 

  = specific surface area of a particle, dimensionless  

D= column diameter, m 

dp= particle diameter, m 
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FD= drag force, N 

fp= particle friction factor, dimensionless   

L = length of the bed, m 

P = power consumption, W 

Q = volumetric flow rate, l/h 

Rep particle Reynolds number, dimensionless 

Sp = surface area of a particle, m
2
 

Ti= inlet temperature of water ,
o
C 

U = average interstitial velocity in the bed, m/s 

ub = average bulk velocity, m/s 

us = superficial velocity in the bed, m/s 

uw= average Velocity at wall column, m/s 

vp = particle volume, m
3
 

 = porosity, dimensionless 

 = sphericity, dimensionless 

  = fluid viscosity, kg/m
3 

  = fluid density, kg/m
3
 

  = pressure drop through packed bed, Pa 
 

 
 

 

Figure 1. Schematic diagram of experimental setup. 

 

1. Pressure sensors, 2. Packing, 3. Perspex column, 4. Holder of packing, 5. Pump, 6. Main valve (V-

1)), 7. By-pass valve (V-2), 8. Rotameter valve (V-3), 9. Drain valve 1 (V-4), 10. Drain valve 2 (V-

5), 11. Rotameter, 12. Water reservoir, 13. Temperature controller, 14. Hose. 
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Table 1. Packed bed parameters. 
 

Type of Packing  dp 

(mm) 

D/dp   ε 

Sphere 6 8.33 1 0.396 

8 6.25 1 0.407 

10 5 1 0.415 

Rasching ring 5.8 8.48 0.44 0.6 

6.4 7.7 0.31 0.68 

9.1 5.45 0.2 0.84 

Intalox saddle 11.2 4.46 0.3 0.7 
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Figure 2. Pressure drop vs. flow rate for sphere at dp = 6 mm. 
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Figure 3. Pressure drop vs. aspect ratio for Rasching ring at Ti =20 
o
C. 
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Figure 4. Pressure drop vs. flow rate for different shapes and sizes packing at Ti = 50 
o
C. 
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Figure 5. Pressure drop vs. flow rate for different shapes and sizes packing at Ti = 30 
o
C. 
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Figure 6. Pressure drop vs. flow rate for intalox saddle at dp=11.2 mm, Ti = 20 
o
C. 
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Figure 7. Pressure drop vs. power consumption for different shapes and sizes packing of spheres at 

Ti = 20 
o
C. 
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Figure 8. Comparison of present results for sphere with previous workers at dp=6 mm,Ti=20 
o
C. 
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Figure 9. Comparison of present results for Rasching ring with previous workers at dp = 6.4 mm, 

Ti=20 
o
C. 
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Figure 10. Comparison of present results for intalox saddle with previous workers at dp = 11.2 mm, 

Ti=20 
o
C. 
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ABSTRACT 

Storage tanks condition and integrity is maintained by joint application of coating and cathodic 

protection. Iraq southern region rich in oil and petroleum product refineries need and use plenty of 

aboveground storage tanks. Iraq went through conflicts over the past thirty five years resulting in 

holding the oil industry infrastructure behind regarding maintenance and modernization. The primary 

concern in this work is the design and implementation of cathodic protection systems for the 

aboveground storage tanks farm in the oil industry. 

Storage tank external base area and tank internal surface area are to be protected against corrosion 

using impressed current and sacrificial anode cathodic protection systems. Interactive versatile 

computer programs are developed to provide the necessary system parameters data including the anode 

requirements, composition, rating, configuration, etc. Microsoft-Excel datasheet and Visual Basic.Net 

developed software were used throughout the study in the design of both cathodic protection systems. 

The case study considered in this work is the eleven aboveground storage tanks farm situated in al-

Shauiba refinery in southern IRAQ. The designed cathodic protection systems are to be installed and 

monitored realistically in the near future. Both systems were designed for a life span of (15-30) years, 

and all their parameters were within the internationally accepted standards. 

Keywords: Aboveground storage tanks; Corrosion control; Impressed current cathodic protection; 

Sacrificial anode cathodic protection. 
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 الخلاصة

انُفظ. ونكٍ خلال يٍ انًعزوف اٌ جُىب انعزاق غًُ تانًىارد انُفطٍح، ولاسرثًار هذِ انًىارد تٍُد انعذٌذ يٍ انًُشآخ وخشاَاخ 

انخًس وثلاثٍٍ سُح انًاضٍح ذعزضد انثُى انرحرٍح نهصُاعح انُفطٍح انى كثٍز يٍ الاهًال فً جاَثً انصٍاَح وانرطىٌز، ويُها عهى 

 .سثٍم انًثال ذعزض خشاَاخ انُفظ انى انرآكم تسثة عذو فاعهٍح يُظىياخ انحًاٌح انكاثىدٌح

ذ يُظىياخ حًاٌح كاثىدٌح نهذِ انخشاَاخ ، حٍث أعرًذ فً هذِ انذراسح طزٌقرٍٍ نرُفٍذ هذِ انذراسح انحانٍح ذهذف انى ذصًٍى وذُفٍ

نرُفٍذ هذِ انذراسح ، طىرخ تزيجٍاخ نىضع ذصايٍى نًُظىياخ  . انًُظىياخ ، انقطة انًضحً وطزٌقح حقٍ انرٍار انكهزتائً

انُرائج  . سُح 03-51نفرزج سيٍُح الاشرغال ح ، تؤسرخذاو انطزٌقرٍٍ وعٍثانشانحًاٌح انكاثىدٌح وذُفٍذها لأحذ عشز خشاَا نهُفظ فً يصفى 

 .انًسرحصهح كاَد ضًٍ انحذود انقٍاسٍح انذونٍح ويٍ انًؤيم أسرخذايها يٍ قثم وسارج انُفظ فً انًسرقثم انقزٌة

  تؤقطاب يضحٍح.، حًاٌح كاثىدٌح تانرٍار انقسزي، حًاٌح كاثىدٌح انرآكم, خشاَاخ فىق الارضالكلوات الرئيسة: 
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1. INTRODUCTION 

Aboveground storage tanks are vital components in many industries dealing with fluids and in 

particular those huge tanks used in the petroleum industry. Storage tanks situated on soil ramps are 

exposed to various causes of corrosion processes. Corrosion is an electrochemical process interaction 

between the structure metal (tank base and wall) and its environment (water, soil, etc.) resulting in a 

change of the metal properties and ultimately structure failure. Broadly speaking, corrosion is 

characterized by, presence of an electrolyte (fluids, soil, etc.), presence of corrosion cells i.e. two 

patches of the metal surface become electrically connected through the electrolyte. Factors affecting 

corrosion are, metal fabrication process, stresses, presence of acids, oxygen and other gases sulphide, 

bacterial activities, etc. Fig. 1 shows a symbolic corrosion cell containing the four main corrosion 

components, namely, the anode, the cathode, the metallic structure, and the electrolyte, API, 2007. 

In order to prevent the structure metal deterioration due to corrosion, Cathodic Protection (CP) is 

applied to halt or delay the corrosion process. Cathodic protection is an electrical based method used to 

turn the metal structure into a cathode by means of DC current injection or by the attachment of 

galvanic/or sacrificial anodes. Each CP method has its merits and flaws, therefore, the decision on 

which to use is very dependent on the structure, the environment, the economy, etc. For corrosion 

mitigation in aboveground storage tanks, both CP methods are in wide use, USA ARMY and 

Durham, 2005. 

Fig. 2 shows sample sections of aboveground storage tank protected by the two abovementioned CP 

methods. Practically, storage tank base external surface is protected using the DC current injection 

method, widely known as, Impressed Current Cathodic Protection (ICCP), while the tank base inner 

surface and wall are protected by sacrificial anodes attachment. 

In this work computer software are developed, one in Microsoft-Excel sheet and the second in Visual 

Basic.Net interactive platform, both for the design of CP systems for use in aboveground storage tanks. 

The aboveground storage tank farm of al-Shauiba refinery, situated in al-Basrah governorate in 

southern IRAQ is considered in this work for case study. The work was done in response to the request 

by the State Company for Oil Projects (SCOP) of properly designed CP systems for use in the 

abovementioned site. The design results obtained are well within the international standard 

requirements for such CP applications. 

 

2. CATHODIC PROTECTION IN ABOVEGROUND STORAGE TANKS 

The primary concerns in hydrocarbon fluid tank installations are loss of product, hazardous material 

leak, and pollution where metal corrosion can be the main cause. Soil resistivity       provides a 

measure of the soil corrosivity, therefore the tank farm site resistivity survey is an important design 

prerequisite. A general resistivity classification is given in Table 1, API, 2007. Coating is used in 

aboveground storage tanks as another counter corrosion measure. Most coatings are either wrapped or 

painted on the metal structure surface. A sample coating types and their use in tank structures is given 

in Table 2, Schweitzer, 2007. 

In galvanic/or sacrificial anode CP systems the anode corrodes with time keeping the protected 

structure potential below the corrosion level. Table 3 shows a sample of different sacrificial anode 

specifications commonly used in CP systems. 

In ICCP systems, an external source of D.C. voltage is employed to drive the current between the 

buried anode and the protected metallic structure. The positively connected anode mostly used is of 

high silicon iron material, but others, as the sample given in Table 4 are also in use. Negatively 
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connected protected metallic structures should be always kept at potentials below those given in Table 

5, USA ARMY, 2005. Anodes usually buried in coke breeze backfill for anode life extension and the 

reduction of the anode-soil contact resistance, API, 2007.  

A variety of ways and methods are practiced in anode installations for aboveground storage tank CP 

systems. Fig. 3 shows such practically adopted installations, API, 2005, Hawkins, Kroon and Urbas, 

2009. Fig. 3 a-b are used in sacrificial anode CP systems for tank internal base and wall surface 

protection. Fig. 3 c-g shows the different installation methods of ICCP systems for tank base external 

surface protection. The choice of the method for a particular structure is very much dependent on, soil 

chemical and electrical properties, tank size and number, the stored fluid, boundary conditions, etc. 

In IRAQ, most of the aboveground storage tanks are cathodically protected adopting the shallow anode 

bed type with anode beds distributed amongst tank groups.   

 

3. DESIGN ASPECTS OF TANK CATHODIC PROTECTION 

The CP for aboveground storage tanks (oil products and/or water), covers the internal and external 

surfaces of the tank metal. Pure hydrocarbon fluids are usually not corrosive and do not require 

corrosion control for internal surfaces. However, based upon experience, internal corrosion may occur 

in aboveground storage tanks that have internal surfaces exposed to water, sediments, or other 

contaminants. Irrespective of the CP system type, whether sacrificial anode or ICCP, a soil resistivity 

test of the installation site is required. Moreover, a D.C. current requirement test if possible need to be 

done, if not, an estimated (from experience of previous application) current density value is adopted 

for the CP system design, and the CP system current requirement is then calculated. 

 

3.1 Protective Current Requirements 

D.C. protective current required (Is) for any CP system depends upon, physical dimension of structure 

to be protected, estimated current density, holiday’s percentage (coating deficiency or coating 

breakdown), ambient temperature and site measured soil resistivity. The required current can be simply 

calculated using, Bushman, 2010: 

 

Is = Js * A * (1-CE)                                                                                                      (1) 

Where the tank area to be protected ( A ) =   * Dt * [( Dt / 4 ) + H]                                       (2)  

 

3.2 Elements of the CP Circuit Resistance 

It's a rule of thumb to consider a maximum anode bed resistance of 1Ω and a CP circuit maximum total 

resistance of 2Ω as acceptable values in the CP system design procedure, USA ARMY, 2005, 

Baekmann, et al., 1997, Kutz, 2005. The cathodic protection circuit resistance includes the anode bed 

to soil resistance,   the connections (wire/cable) resistance, and the structure to soil resistance. In CP 

design studies, calculating the anode bed resistance, H.B Dwight equations are the standard relations 

used, Baekmann, et al., 1997, Peaboody, 2001. The anode bed resistance has the major role in 

determining the amount of the anode material to be used. Multiple anodes are used in cases where the 

current capacity of one anode is not sufficient for the CP system or when the anode bed resistance is 

higher than 1.0 Ω. Therefore, the number of anodes is very much dependent on the structure size and 

soil characteristics. The anode bed resistance (Rn) to earth is calculated using, API, 2007, Kutz, 2005  : 
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The anode bed components and the tank structure are electrically interconnected by insulated stranded 

copper cables. The copper cables have an inherent resistance (Rc), and at 55 ºC can be calculated using 

the following equation: 

    
  

        
                                                                                                              (4) 

The tank to soil resistance ( Rs-soil ) is a very marginal quantity in the CP system total resistance and 

therefore often  neglected. In this work, a simple Wenner method based equation is used to calculate 

the tank to soil resistance and is given by, API, 2007, Kutz, 2005, Peaboody, 2001; 

Rs – soil = 
 

        
                                                                                                         (5) 

 

Finally, the total cathodic protection circuit resistance ( RT ) is a simple series sum and given as: 

RT = Rn + Rc + Rs – soil                                                                                              (6) 

 

3.3 Anodes Number and Life 

In section 3.2, a starting anode number is reached based on the protected structure size and the 

supposed current density requirements. As anode materials disintegrate with time, which leads to 

improper functioning of the CP system, the anodes life expectancy calculation is an important factor to 

consider. Obviously, the CP system shall be designed to perform its task protecting the structure 

throughout its operating life. Therefore a check on the anodes estimated life need to be done in order to 

determine whether the CP system design will provide the necessary protection. Bushman, 2010 

proposed Eq. (7) for calculating the estimated life (AL) in years of an anode, and is given as: 

AL = ( CR / 8760 )( Wa    EFa    UFa / Ia )                                                              (7) 

In Eq. (7), Wa is replaced by (N Wa) for N anodes and Ia is replaced by Is, both for a multi anode 

chain CP system. A settlement on the number of anodes can be reached for the desired life expectancy 

( in IRAQ, usually 30 years for ICCP and 15 years for sacrificial anode systems are assumed ). 

  

3.4 Selecting the DC Power Supply 

Many factors are needed to be considered in the process of determining a particular D.C. power supply 

for an ICCP system. Among these factors are, the D.C. current, the D.C. voltage, the power 

requirement, the controls, the monitoring and metering, etc. It is a known fact that over the years of 

use, the protected structure coating deteriorates leading to increased ICCP system current requirement. 

Moreover, seasonal meteorological environmental changes do impact the ICCP system parameters, due 

to changes in the surrounding medium. With the above mentioned in mind, and having calculated the Is 

and RT of the particular CP system, the required driving source voltage (Vs) can be determined. That is 

simply done using Eq. (8) (Ohm's law). The voltage Vs is scaled up by 150% to cater for variations in 

the CP system demand.        
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                                                                                                               (8) 

 

4. AL-SHAUIBA TANK FARM: CASE STUDY AND RESULTS 

The revamping, of al-Shauiba refinery, located in al-Basra governorate south of IRAQ is a 

part of national Iraqi agenda to upgrade the country refining capabilities. This site was also 

called "Ash Shaaibiya refinery" was built in 1970, started operation 1974. The refinery is 

around 50 km from the Arabian Gulf and was built to supply part of IRAQ hydrocarbon 

products, Basra_Refinery. The relevant part of this project to the work in hand is the CP 

system design for several aboveground storage tanks.  

The tank farm consists of eleven tanks for storage of benzene, gasoil, crude oil and water for 

firefighting. Fig. 4 shows sample photos of the tank farm area. The project site top view 

mapping is shown in Fig. 5 and the tanks dimensions are given in Table 6.  

 

4.1 Al-Shauiba Depot: Site Survey 

Al-Shauiba tank farm project site was visited and surveyed during Feb. 2015. The visit was mainly to 

inspect the site soil and collect data regarding site soil resistivity. The Winner-four pin method for soil 

resistivity measurements was used in the data collection. It is worth mentioning here that, due to the 

military activities during the past few decades, huge amount of hydrocarbons was leaked to the 

surrounding soil. Figure 6 shows site photos showing the affected soil layers. 

Extensive series of soil resistivity measurements were conducted in site. The measurements were done 

on three depths in order to collect non-polluted earth soil resistivity readings. Table 7 shows a 

summarized site soil resistivity results. A note need to be brought here is, the area water table is in the 

range of 8-12 meters. 

 

4.2 Al-Shauiba Tank Farm CP Systems 

Four CP systems were designed for the eleven tanks external surfaces cathodic protection. A CP 

system for the four benzene and gasoil tanks, two CP systems for each pair of the crude oil tanks and a 

single CP system for the firefighting water tanks. Deep well anode type installation is used for all CP 

systems due to site restrictions. The anode beds position are marked on Fig. 5.  

Fig. 7 – 9, show sample ICCP system design parameter screen results for the water tanks, crude oil 

tanks, and the benzene and gasoil tanks respectively. In the mentioned figures, the current, the anode, 

the ground bed, and the transformer/.rectifier (T/R) parameters are presented.  

The sacrificial anode CP system parameters, designed for the three tanks sizes mentioned earlier are 

presented in Fig. 10.  

 
5. CONCLUSIONS 

This work highlights the design and application of both sacrificial anode and the impressed current 

cathodic protection systems. Fast, versatile and interactive computer algorithms were developed for 

use in the CP systems design. The work was done in response to SCOP/IRAQ request for development 

of such algorithms. Two programs were built, one based on Microsoft-Excel sheet and the second on 

Visual Basic.Net programming. Both algorithms were used to design the cathodic protection systems 

necessary for the al-Shuaiba refinery tank farm. The calculated CP system parameters for the three 
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tank sizes are all within the practically accepted standards in the oil industries. Finally, the versatile 

nature of the written programs makes it possible to use them in designing the required CP systems in 

any environment and for any metal structure. 

 
REFERENCES 
 

 API recommended practice 651, 2007, Cathodic Protection of Aboveground Petroleum Storage 

 Tanks , API publishing services, USA, PP. 1 - 43. 

 Baekmann, V. W., Schwenk, W., and Prinz, W., 1997, Handbook of Cathodic Protection, 3
rd.

  

 edition, Gulf professional publishing, USA, book, PP. 207 - 264. 

 Basra Refinery-Oil 4 All, online, WiKi.openoil.net/index.php? title=Basra_Refinery, Dec. 2015. 

 Bushman, J. B., 2010, Corrosion and Cathodic Protection Theory, Bushman & associate  

 Inc., USA, book, PP. 1 - 30. 

 Durham, M. O. and Durham, R. A., 2005, Cathodic Protection: Consequences and Standards 

from 

 Using CP Systems to Prevent Corrosion, IEEE Industry Application Magazine, Vol. 11,  

 Issue 1, PP. 41 – 47. 

 Hawkins, C., Internal Cathodic Protection of Tanks and Vessels, available at: 

 http://www.nace-jubail.org/meetings/forum/monmor/cts.pdf, Dec. 2015. 

 Kroon, D. H., and Urbas, M., 2009, Cathodic Protection of Aboveground Storage Tank  

 Bottoms, available at: http://www.corrpro.co.uk/pdf/TechnicalPapers/, PP. 1 – 6, accessed Dec. 

2015. 

 Kutz, M., 2005, Handbook of Environmental Degradation of Materials, 2
nd. 

edition, William     

 Andrew Publishing, USA, book, PP. 503 - 521. 

 Peaboody, A. W., 2001, Control of Pipeline Corrosion, 2
nd.

 edition, NACE press USA, book,  

 PP. 131 - 176. 

 Schweitzer, P.  A., 2007, Corrosion Engineering Handbook,  2
nd.

 edition, CRC Press,  

 USA, book, PP. 11-53. 

 USA army corps of engineers, 2005, Electrical Design, Cathodic Protection, UFC 3- 570 – 

 02A, Washington D.C., PP. 1 - 9.  

 

NOMENCLATURE 

A = the protected structure surface area in ( m
2
 )  

AL = anode estimated life in ( years ) 

CE = the coating efficiency in % 

CR = the anode consumption rate  ( A.hr/kg ) 

Da = the anode diameter including backfill in ( m ) 

Dt = the tank base diameter in ( m ) 

EFa = the anode efficiency 

H = the water or sludge height in water and hydrocarbon product tanks respectively in ( m ) 

    = zero in case of protecting tank base outer surface only 

hd = the horizontal distance between the anode-bed and the tank base center ( m ) 
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Ia = the anode current ( A ) 

Is = the required current in ( A ) 

Js = the supposed current density measured or acquired for a particular soil and structure material     

       measured in ( mA/m
2 
) 

La = the anode length including the backfill in ( m ) 

Lc = the cable length in ( m )  

N = the number of anodes 

Rn = anode bed resistance ( Ω ) 

Rc = cable resistance ( Ω ) 

Rs- soil = tank to soil resistance ( Ω ) 

RT = the total cathodic protection system circuit resistance ( Ω ) 

Sa = the anode spacing in ( m ) 

Sc = the cable cross sectional area in ( mm
2
 ) 

UFa = the anode utilization factor ( usually assumed 0.85 ) 

   = the supply voltage ( V ) 

Wa = the anode weight ( kg ) 

  = the soil resistivity in ( Ω-m ) 

 

 
Figure 1. Corrosion in a metal structure (Sample), API, 2007. 

 

 
 

(a) Impressed current cathodic protection (b) Sacrificial anode cathodic protection 

 

Figure 2. Aboveground storage tank CP systems, API, 2007. 
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Table 1. General classification of resistivity.          Table 2. Sample coating type and use. 

Resistivity Range 

(Ohm-m) 

Potential Corrosion 

Activity 

< 5 Very corrosive 

5 - 10 Corrosive 

10 - 20 Moderately corrosive 

20 - 100 Mildly corrosive 

> 100 
Progressively less 

corrosive 
 

Coating 

Type 

Tank Surface 

Internal External 

Coal tar / tape A A 

Epoxy A N/A 

Vinyl’s N/A N/A 

Resins A N/A 

Alkyds N/A N/A 

A= Applicable; N/A= Not Applicable 
 

 

Table 3. Properties of Sample Sacrificial Anodes, USA ARMY, 2005. 

Anode 

Material 

Amp-hrs. 

per kg. 

Potential (V) 

Cu/CuSo4 

Density 

g/cm
3
 

Current 

Density A/m
2
 

Zn 780 -1.1 7.1 0.5 - 2.0 

Al 2700 -1.15 2.7 0.6 - 2.5 

Mg 1230 -1.55 1.7 1.5 – 5.6 

 
      Table 4. Sample impressed current anodes.                            Table 5. Metals Potential. 

Anode 

Material 

Maximum 

Voltage 

(Volt) 

Current 

Density A/m
2
 

Platinum/Niobium 100 250 -1500 

Lead/Silver/  

Antimony 
100 250 – 1000 

High Silicon Iron 100 10 – 100 

Graphite 25 200 
 

Metal 
Potential (mV), 

Cu/CuSo4 

Steel -850 

Steel (Sulphate 

reducing 

bacteria) 

-950 

Copper alloys -500 to -600 

Lead -600 
 

 

 

 
(a) Sacrificial surface bolted anode  (b) Sacrificial string anodes 

 
Figure 3. Sacrificial anode and ICCP systems in aboveground storage tank application. 
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(c) ICCP angle drilled anode system 

API, 2007 
(d) ICCP shallow anode bed installation 

API, 2007  
 

 

 
(f) ICCP grid anode system 

 
(e) ICCP deep anode bed installation 

API, 2007  

(g) ICCP loop anode system 

 
Figure 3. Continued. 
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Figure 4. Sample photos of al-Shauiba tank area. 

 
Table 6. Al-Shauiba tank farm specifications. 

 
Tank Designation Storage Liquid Tank Diameter Tank Height 

Tk01, Tk02 Benzene 45m 12m 

Tk03, Tk04 Gasoil 45m 12m 

Tk05,Tk06, Tk07, Tk08 Crude 72m 12m 

FF-01, FF-02, FF-03 Water 20m 12m 

 

 
Legend: 

  
 

Figure 5. Top view of al-Shauiba tank farm. 
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Figure 6. Soil layers at al-Shauiba depot. 

 
Table 7. Al-Shauiba depot: soil resistivity readings. 

 

Tank Area Measurement Depth (m) Measured Soil Resistivity (Ω.m) 

TK-01, TK-02,  

TK-03, TK-04 

0.85 

2.5 

6 

95 

25 

5 

TK-05, TK-06,  

TK-07, TK-08 

0.85 

3 

6 

112 

25 

5 

FF-01, FF-02,  

FF-03 

0.85 

3 

6 

169 

25 

5 

 

 

Figure 7. VB.Net sample window: ICCP for water tanks. 
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Figure 8. Excel sheet sample: ICCP for crude oil tank. 
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Figure 9. Excel sheet sample: ICCP for benzene and gasoline tank. 
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Figrue 10. Sacrifical anode CP system parameters. 
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ABSTRACT 

Information about soil consolidation is essential in geotechnical design. Because of the time 

and expense involved in performing consolidation tests, equations are required to estimate 

compression index from soil index properties. Although many empirical equations concerning soil 

properties have been proposed, such equations may not be appropriate for local situations. The aim 

of this study is to investigate the consolidation and physical properties of the cohesive soil. Artificial 

Neural Network (ANN) has been adapted in this investigation to predict the compression index and 

compression ratio using basic index properties. One hundred and ninety five consolidation results 

for soils tested at different construction sites in Baghdad city were used. 70% of these results were 

used to train the prediction ANN models and the rest were equally divided to test and validate the 

ANN models. The performance of the developed models was examined using the correlation 

coefficient R. The final models have demonstrated that the ANN has capability for acceptable 

prediction of compression index and compression ratio. Two equations were proposed to estimate 

compression index using the connecting weights algorithm, and good agreements with test results 

were achieved.  
  

Key words: compression index, compression ratio, index properties, artificial neural network. 

 

الاصطناعية العصبية الشبكات بواسطة غاطضالان ونسبة ؤشرالتنبؤ بم  

 
تقي محمذ زاهر نوري  

 يذسط يسبعذ

جبيعخ انُهشٌٍ -كهٍخ انهُذسخ   

حمذ فالح البياتيد.ا  

 يذسط

جبيعخ انُهشٌٍ -كهٍخ انهُذسخ   

 عباس جواد الطائي

 اسزبر يسبعذ

جبيعخ انُهشٌٍ -كهٍخ انهُذسخ   

 

 الخلاصة

 اخزجبساد إجشاء فً انًزضًُخ وانُفقبدَظشا نهىقذ . انجٍىرقًُ انزصًٍى فً يهى الاَضًبو نهزشثخ خصبئص عشفخياٌ 

 يٍ انشغى وعهى. الاَضغبط يؤشش نزقذٌش يطهىثخ زشثخان خصبئص اديؤشش رزضًٍ انزً انزجشٌجٍخ انًعبدلاد فئٌ ،الاَضًبو

 يٍ انهذف .انًحهٍخ نهحبلاد يُبسجخ ركىٌ لا قذ انًعبدلاد هزِ فئٌ انزشثخ، ثخصبئص انًزعهقخ انزجشٌجٍخ انًعبدلاد يٍ انعذٌذ اقزشاح

 انشجكخ اسزخذاو رى وقذ. انًزًبسكخ نهزشثخ انفٍضٌبئٍخ وانخصبئص الاَضًبو خصبئص ثٍٍ اسرجبط علاقخ إقبيخ هى انذساسخ هزِ

 َزٍجخ ورسعٍٍ وخًسخ يئخ اسزخذاو رى. سبطخث كرشلأ خصبئصان يٍ الاَضغبط وَسجخ ًؤششث نهزُجؤ( ANN) الاصطُبعٍخ انعصجٍخ

 ًَبرج نزذسٌت انُزبئج هزِ يٍ٪ 07 اسزخذيذ . فً يذٌُخ ثغذاد انًخزهفخ انجُبء يىاقع يٍ هبعٍُبر أخز رى انزً نهزشثخ اَضًبواخزجبس 

 انشٌبضٍخ انًطىسح انًُبرج أداء فحص رى. (ANNانـ) ًبرجوانزحقق يٍ صحخ َ خزجبسنلا ثبنزسبوي قسًذ انُزبئج وثبقً (ANNانـ)

ثشكم  الاَضغبط وَسجخ الاَضغبط ثبؤشش انزُجؤ عهى( ANNانـ) قذسح انُهبئٍخ انًُبرج أظهشد وقذ. R الاسرجبط يعبيم ثبسزخذاو

 ورى ،(connecting weights algorithm) انشثظ أوصاٌ خىاسصيٍخ ثبسزخذاو الاَضغبط يؤشش نزقذٌش يعبدنزٍٍ اقزشاح رى. يقجىل

 .الاخزجبس َزبئج يع جٍذ رقبسة إنى انزىصم
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1. INTRODUCTION 

Consolidation properties of soil at a particular site would require a detailed and expensive 

testing program, well beyond the scope of most projects budgets. Therefore, most geotechnical 

engineers must depend on empirical equations derived from simple soil properties. 

 Developing engineering correlations between various soil parameters can be achieved using 

different approaches such as artificial neural network (ANN). In many studies, ANN is successfully 

used for modeling properties and behavior of soil, Shahin et. al., 2001. In this study, artificial neural 

network (ANN) has been utilized to propose efficient models for predicting the compression index 

(Cc) and compression ratio (CR) of cohesive soil. 
 

2.  DATABASE  

Database used in this study were collected mainly from geotechnical data compiled by Al-

Taie and Al-Busoda 2013. It consists of consolidation and physical properties results of cohesive 

soil obtained from standard tests in accordance with ASTM D 2435. The cohesive soil used in this 

study has low to intermediate degree of compressibility and has low to high consistency. The results 

used were collected from various geotechnical investigations located in Baghdad city that were 

conducted by public agencies and private geotechnical companies. The data consisted of one 

hundred ninety five sets that were included seven soil parameters. Parameters are natural water 

content (wn), initial void ratio (eo), total unit weight (t), dry unit weight (d), effective overburden 

pressure (Po), compression index (Cc), and compression ratio (CR). Table 1 presents the statistical 

properties of the abovementioned parameters, while, the frequency histogram for each of these 

parameter is presented in Fig. 1. It can be inferred from this figure that the chosen data is distributed 

widely, and hence, it can be used in the ANN investigation. 

 
3. APPLICATIONS OF ARTIFICIAL NEURAL NETWORK 

Artificial neural network (ANN) has been employed to model complex problems in 

geotechnical engineering such as pile capacity prediction ,Lee  and Lee 1996; Park and Cho 2010; 

Momeni et. al. 2015, ultimate bearing capacity of shallow foundations , Kalinli et. 

al., 2011,settlement of structures ,Rezania and Javadi 2007; Kim and Kim 2008. modeling soil 

behavior (Ellis et. al., 1995), site characterization ,Basheer et al., 1996. earth retaining structures 

Goh et. al., 1995, slope stability ,Gordan et. al. 2016. design of tunnels and underground openings 

Yoo and Kim, 2007. liquefaction ,Farrokhzad et. al., 2012. soil permeability and hydraulic 

conductivity ,Yusuf et. al., 2009. soil compaction ,Sinha and Wang, 2008. soil swelling ,Yilmaz 

and Kaynar, 2011. strength parameters ,Ceryan et. al., 2013. and classification of soils ,Cal, 1995. 

The compression index of soil was also investigated using ANN technique. For example, Ozer et 

al., 2008 were applied ANN to predict the of compression index of clayey soils with the help of 

eight input variables of one hundred thirty five test data. They concluded that ANN provided a better 

prediction than those of regression equations.  

Kumar and Rani, 2011, also applied ANN technique to predict compression index (Cc) of 

compacted soil using sixty eight soils test data, in which, good agreements with tests were achieved. 

It is important to note that the input data used in their investigation were fine fraction, liquid limit, 

plasticity index, maximum dry density, and optimum moisture content. 

Park and Lee, 2011 implemented the ANN technique to predict the compression index using nine 

hundred and forty-seven results collected from geotechnical investigations of various construction 

https://scholar.google.com/citations?user=nwDz-xVu1FcC&hl=en&oi=sra
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sites in Republic of Korea. The input data were the natural water content, liquid limit, plasticity 

index, specific gravity, and soil types. They achieved good agreements with the test results. 

Kalantary and Kordnaeij, 2012, Alam et. al., 2014, Kashefipour and Daryaee 2014, Kurnaz et 

al., 2016 also applied ANN technique to predict the compression index using results collected from 

geotechnical investigations of construction sites in various countries. These researchers concluded 

that the ANN technique provided good predictions with the help of simple physical properties of 

soil. 

 

From the previous studies presented above, and as summarized in Table 2, the following 

conclusions are drawn:  

1. The ANN technique has been used widely to study different aspects in geotechnical 

engineering. 

2. There are several published works concerning the utilization of artificial neural network 

technique for predicting compression index of soil. 

3. In general, the compression index was predicted using five input variables including the 

initial void ratio, natural water content, liquid limit, plasticity index, and specific gravity. 

4. Investigations using ANN technique were limited to study the effect of input parameters and 

no equations were derived. 

5. There is no literature employing the application of ANN technique in studying the 

compressibility characteristics of soil under consideration. 

Therefore, there is a need to investigate consolidation properties and aid the understanding of the 

physical properties of the studied cohesive soil in Baghdad city using ANN technique from which, 

to develop relevant prediction equations.  

 

4. ANN MODEL DEVELOPMENT  

Artificial neural networks (ANN) are becoming widely popular due to their abilities in 

developing complex nonlinear models and solving various mathematical tasks. Neural Network is 

computational tool developed for information processing in a way similar to that of biological neural 

system in terms of architectural structures, learning, and operating, Demuth and Beale, 2002.  

 

The architecture of neural networks generally consists of an input layer, one or more hidden layers, 

and an output layer. The input layer usually consists of number of neurons that represents the 

independent test variables, in addition to a neuron having a value of one called bias. The number of 

hidden layers and the number neurons in these layers are usually found from trial and error to 

provide best predictions while keeping the network generalized ,Demuth and Beale, 2002. The 

neural networks used in this paper are designed to predict Cc and CR. They consisted of one input 

layer, one hidden layer, and one output layer. The input layer consist three neurons. The hidden 

layer consists of 10 neurons (see Fig. 2). The output layer was to predict Cc or CR. It is important to 

note that the use of higher number of neurons would limit the generalization of the network and does 

not improve the prediction, Demuth and Beale, 2002.  

 

The above described neural networks used feed-forward back propagation algorithm. The 

TRAINLM training function available in MATLAB R2013b was used to train the networks in 

association with the LERNGDM adoption learning function. Early stopping was used to improve the 

generalization of the networks and to avoid over-fitting Demuth and Beale, 2002. That is, the data 
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set was divided into three subsets: training, validation, and testing. The training set consists of 70% 

of the total input date, and the rest equally divided between validation and testing sets. 

 

Three parameters were considered in this study (i.e. γt, eo, and Po). These parameters attested by 

statistical analysis to have strong influence on Cc and CR Al-Busoda and Al-Taie, 2010 A. Good 

agreements were achieved between ANN predications (training, validation, and testing) subsets with 

lab tests. The correlation coefficient (R) between predicted Cc and lab results was 0.93 (see Fig. 3), 

and the correlation coefficient (R) between predicted CR and lab results was 0.90 (see Fig. 4).   

 
5. PROPOSED EQUATIONS TO PREDICT Cc AND CR 

The following equations are proposed to predict Cc and CR. The function relationship between 

the independent variables and the contribution of each of these variables were determined using the 

connecting weight algorithm ,Garson, 1991. Both equations were made function of γt, eo, and Po. 

These parameters were found to provide best predictions for Cc and CR, Al-Busoda and Al-Taie, 

2010 B.  The proposed equations are given by: 

 

           
       

       
            (1) 

 

           
      

       
             (2) 

 

The accuracy of the proposed equations was examined using the existing lab results. The proposed 

equations showed good agreements between the predictions and test results. The mean ratio of 

prediction to test using Eq. (1) was 1.00 with a standard deviation of 0.15 (see Fig. 5). The mean 

ratio of prediction to test using Eq. (2) was 1.00 with a standard deviation of 0.16 (see Fig. 6). 

 

6. CONCLUSIONS  

In this paper, two equations were proposed to help the geotechnical engineer to estimate the 

compression index (Cc) and compression ratio (CR) of cohesive soils. The proposed equations are 

function of the total unit weight (t), initial void ratio (eo), and effective overburden pressure (Po). 

These equations were derived from ANN analysis using connecting weight algorithm. A database of 

195 test results collected from geotechnical investigations by local public agencies and private 

geotechnical companies was used to train the neural networks.  The later were applied to predict the 

compression index (Cc) and compression ratio (CR). The one hundred ninety five of lab test results 

were used to train, test, and validate the neural network models. In which, 70% of the database were 

used for training, 15% were used for testing, and the rest were used for validation. The proposed 

equations yielded good agreements with the test results. The mean ratio of prediction to test using 

equation (1) was 1.00 with a standard deviation of 0.15. The mean ratio of prediction to test using 

equation (2) was 1.00 with a standard deviation of 0.16.  
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NOMENCLATURE 

eo: initial void ratio 

Po : effective overburden pressure 

R : Correlation Coefficient 

Wn: natural moisture content 

d :dry unit weights  

t: total unit weight 

 

Table 1. Database statistics descriptive. 

Variables  Minimum  Maximum  Mean  Standard Deviation 

wn (%)  14.0  38.0  25.3  4.1 

eo  0.411  1.120  0.709  0.109 

t, (kN/m
3
)  17.00  21.30  19.48  0.80 

d, (kN/m
3
)  12.68  17.90  15.57  0.99 

Po, (kPa)  14.0  384.0  115.6  83.2 

Cc  0.11  0.48  0.23  0.07 

CR  0.067  0.270  0.131  0.033 
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Table 2. A summary of research developed for application of ANN in predicting Cc. 

Reference Soil Data  Parameters 

Ozer et al. (2008) 135 test data  - 

Park and Lee (2011) 
947 soil test data from 

Republic of Korea 

 

 
wn, LL, PI, Gs, and soil types 

Kumar  and Rani (2011) 
68 soil test data Compacted 

Soil 

 

 

LL, PI, dmax, , optimum 

moisture content (OMC) and 

fine fraction. 

Kalantary and Kordnaeij (2012) 400 test data, North of Iran  - 

Kashefipour and Daryaee (2014) 137 data sets south-west of Iran  eo, wn, LL, PI, and Gs 

Alam et. al. (2014) 391 experimental results  eo, wn, LL, and PI. 

Kurnaz et al. (2016)  test data, Turkey  eo, wn, LL, and PI. 

 
 

   

   
 

 

 

Figure 1. Histograms for soil properties. 
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Figure 2. Architecture of Neural Network. 
 

 

 

Figure 3. Regression during training process for Cc. 
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Figure 4. Regression during training process for CR. 
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Figure 5. Lab and predicted Cc using Eq. (1). 

 

 

 
 

Figure 6. Lab and predicted CR using Eq. (2). 
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 في المشهد الحضري لمراكز المدن( يةالإعــــلانعلامات أثر ال) 
 ساحة التحرير( حالة دراسية –)الباب الشرقي 

                                                                                                                                                            حنان ضياء حسين     /  الباحثة                                                                           أ.م. د. أنعام البزاز     /المشرفة 

                                                                               كلٌة الهندسة –جامعة بغداد                                                                                    كلٌة الهندسة –جامعة بغداد   

 الخلاصة 

عماعت اُخغش٣مش، م ٓمٖ  م ٍ  –٣ٔزَ اُبغذ دساعت حطب٤و٤ت ُِٔشٜذ اُغؼش١ ُٔشًض ٓذ٣٘ت بـذاد ػمٖٔ ٓ٘طومت لاُبمال اُشمشه٢  

ٝاعخخشاس أُؤشمشاث ٝاُوم٤ْ أٌُٔ٘مت م ك٢ أُشٜذ اُغؼش١  ٤تالإػ ٗاُؼ ٓاث دساعت ٝحغذ٣ذ ٓغخ٣ٞاث اُؼ هت اُخباد٤ُت ُخأر٤ش 

د  ػبممشٖ  مم ٍ حغو٤ممن ـ٤ُـــــممـاث اُضممٞدة اُبظممش٣ت اٝ را ه٤ٔممت عممِب٤ت را ه٤ٔممت ج٣ضاب٤ممت ٓمم ٜممااُخمم٢ صؼِممج ٓ٘  ٞ حغو٤ممن ـ٤ُـــــممـاث اُخُِّ مم

ا ٝاُخؼمشف ػِم٠ ػ٘اطمشٛا اسعاعم٤ت أُخٔزِمت اُ٘احش ػٜ٘ اُخَِ الإدسا٢ً اُبظش١إط ط ك٢ ـ٤ُــــــت اُبظش١ م ٖٝٓ رْ اُ٘ظش 

 . أُؼشٝكت ػا٤ُٔا   اُوٞا٤ٖٗ ٝاُخشش٣ؼاثب

ٝجرمش  ٤ت ٗــمـالإػاُؼ ٓماث ٔلٜمّٞ اُخؼش٣مق ب ػمذّ ٝصمٞد حظمٞس ٝاػمظ عمٍٞل :اػخٔذ اُبغذ ك٢ حوذ٣ٔمٚ ُِٔشمٌِت اُبغز٤مت اُم٠ 

كؼم   ػمٖ ٓغماٛٔخٜا كم٢ حغو٤من اُضمٞدة  لأُخِومـ٢، اُلمشد إدسا٤ًمت ٓمغحظماٍ إ  ظائظٜا اُخظ٤ٔ٤ٔت لاُذلا٤ُت، ك٢ حغو٤ن ػ هت

  ٞ  د اُبظش١ ك٢ أُشٜذ اُغؼش١ ُٔشاًض أُذٕ،.اُبظش٣ت ٝاُخو٤َِ ٖٓ ظاٛشة اُخُِّ 

َ إ٠ُ ب٘اء جٗٔٞرس ٗظش١ ٓخٌآمَ حخغمذد ٓمٖ   ُمٚ اسعمظ ٝا٤ُ٥ــمـاث  ح٢:ُغَ أُشٌِت اُبغز٤ت حغذد ٛذف اُبغذ ًا٥ٝ لاُخٞط 

كم٢  احأر٤شٛم صمتاُشئ٤غت ُلؼـَ اُؼ ٓاث الإػ ٤ٗت بٞطملٜا كؼمَ إحظماٍ ٝإدساى بم٤ٖ اُلمشد لأُخِومـ٢، ٝأُشمٜذ اُغؼمش١ م ٝدس

د اُبظش١، .   ٞ  أُشٜذ ٝكن ٓلّٜٞ اُضٞدة اُبظش٣ت ٝٓلّٜٞ اُخُِّ 

 ًلماءة ػِم٠ لاُذلا٤ُمت، ُِؼ ٓماث الإػ ٤ٗمت اُخظم٤ٔ٤ٔت اُخظائض ك٢ اُخٞاكن ؿ٤ال ل٣ؤرِّش: ًٔا ٣أح٢ اُبغذ ٤تٝحْ ط٤اؿت كشػ

د اُبظش١ ك٢ أُشٜذ اُغؼش١ ُٔشاًمض  ظاٛشة ٝص٣ادة اُبظش٣ت اُضٞدة ٝػ٠ِ  لغم ٝإدساى إحظاٍ كؼَ جدائٜا بٞطلٜا  ٞ اُخُِّ 

 .أُذٕ،

عٞء  ػٖ ٗاحش ا  بظش٣ا  حِٞر ٣ؼا٢ٗ لٓٔز   بٔ٘طوت اُذساعت، بـذاد ٓذ٣٘ت ٓشًض ٕإٜٛٔا: ججكشص اُبغذ صِٔت ٖٓ الاعخ٘خاصاث ٝ

باُشٌَ  اـ٤ُاـث حغذد ؽشم اعخخذآٜحٞاكن ك٢ اُخظائض اُخظ٤ٔ٤ٔت لاُذلا٤ُت، ٝٗخ٤ضت ػذّ ٝصٞد  ٤تالإػ ٗ اُؼ ٓاثاعخخذاّ 

 ُلإحظاٍ ٝع٤ِت بٞطلٜابشٌَ كاػَ  ٜاٝ ِظج اُذساعت بؼذة حٞط٤اث لاعخخذآ ُِٔ٘طوت م تاُضٔا٤ُ اُو٤ٔتاُز١ ٣غاكع ػ٠ِ 

د ظاٛشة ٖٓ ٝاُخو٤َِ اُبظش٣ت اُضٞدة ػ٠ِ اُغلاظ راحٚ اُٞهج ٝك٢ بأُخِو٢ـ  ٞ  .ػٜ٘ا اُ٘احضت اُبظش١ اُخُِّ 

 الإػلاُ اىؾعوٛ , اىَشٖل اىؾعوٛ , اىغ٘كح اىجصوٝخ , اىزي٘س اىجصوٛ: اىوئٞسٞخاىنيَبد 

The Effect  of  Advertising Signs on the Urban Scene of Cities Centers 

(Al Bab Al Sharqi – Al Tahrir Square) Case Study 

     

                                                                                           

ABSTRACT 

The research represents an applied study to the urban scene of Baghdad city center within the area of 

(Al Bab Al Sharqi – Al Tahrir Square) through studying and identifying the levels of the reciprocal 

correlation of advertising signs impact on urban scene , then finding out the indicators and potential 

values which have made advertising signs as positive value by achieving the mechanisms of visual quality 

or a negative value by achieving mechanisms of visual pollution. And then examining the resulted visual 

perception defect reforming mechanism from it and identify the basic elements represented of the laws 

and legislation known worldwide. 

When presenting the problem, The research depends on: (Lack of clear perception about the definition of 

advertising signs concept and their design characteristics (Semantic)  impact on achieving the relationship 

of perceptual contact with the individual (recipient) in addition to its contribution in enhancing the visual 

quality and reducing the visual pollution situation on urban scene of the cities centers.  
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In order to solve the research problem, the objective outlined as follows: 

(Reaching to building up an integrated theoretical model, by which the foundations and mechanisms of 

the main act of advertising signs are determined as communication and perception act between the 

individual (recipient) and urban scene , and their impact level on the scene in accordance with the concept 

of visual quality and visual pollution).  

The research hypothesis is as follows: (Lack of harmony in the advertising signs' design characteristics 

(Semantic) affects the efficiency of their performance as a communicational and perceptual act, and on 

diminishing the visual quality and increasing the visual pollution situation in urban scene of cities 

centers). 

The research reached to a number of conclusions, mainly: Baghdad city center (represented by study area) 

suffers visual pollution caused by misuse of advertising signs as a result of lack of harmony in the design 

characteristics (Semantic) and lack of mechanisms which identifies the methods of advertising signs 

usage in a manner that preserves the aesthetic value of the area. The study concludes several 

recommendations for the use of the advertising signs effectively as a means of communication with the 

recipient meanwhile to maintain the visual quality and to reduce the resulting visual pollution situation. 
 

Key words: Advertising Signs, Urban Scene, Visual Quality, Visual Pollution 

 المقدمة -1

ؽشك٤ٜما  ػ٤ِٔت اٗخواٍ اُشعائَ ب٤ٖ ام حخْ ػٖ ؽش٣وٜ عذ ػ٘اطش اُضزل اُبظش١ ك٢ أُشٜذ اُغؼش١جاُؼ ٓاث الإػ ٤ٗت  ٔزَِّح

 .أُغخِْ اُٜ٘ائ٢ ُِشعاُتلأُخِو٢، أُخٔزَ ك٢ ٝٓظب أُؼِٞٓاث لأُشعَ، أُخٔزِت بٔظذس أُؼِٞٓاث 

ػ٠ِ أُشٜذ اُغؼش١ ًضاٗب ْٜٓ ٖٓ صٞاٗمب  اٝحأر٤شٛ ٤تالإػ ٗ اُؼ ٓاث حٌٖٔ ج٤ٔٛت اُبغذ ك٢ جٗٚ ٣غاٍٝ اٌُشق ػٖ ج٤ٔٛت

 ة اُبغمذٝحمأح٢ ػمشٝس مٗغمإ ٝاُب٤ةمت اُغؼمش٣تحظماٍ بم٤ٖ الإُِخلاػمَ ٝالإ ٤ٓمذاٗا   ااُخ٘ظ٤ْ ٝٝػٞط اُظمٞسة اُبظمش٣ت بٞطملٜ

د اُبظش١ اُ٘احش ػٖ عٞء   ٞ ػ٠ِ أُشٜذ اُغؼش١  ٖٝٓ رْش عِبا  ػ٠ِ ٗٞع كؼاء اُشاسع باُشٌَ اُز١ ٣ؤرِّ اعخؼٔاُٜا بغبب اُخُِّ 

ً    . 

ػ هخمٚ بٔلٜمّٞ ٝٓمٖ رمْ ٓغماٝس ح٘ماٍٝ  أُغمٞس الاٍٝ اُخؼش٣مق بٔلٜمّٞ الإػم ٕ ُـ٣ٞما  ٝجطمط عا   جسبمغط٘ق اُبغذ اُم٠ ُزا 

ٝكن ـ٤ُمـاث ٓلٜمّٞ اُضمٞدة اُغؼش١ ػ٠ِ أُشٜذ اُؼ ٓاث الإػ ٤ٗت ح٘اٍٝ اُخؼش٣ق بخأر٤ش  اُزا٢ٗمآا أُغٞس  اُبظش١ الإدساى

م آما أُغمٞس اعخخ ص ٓلشداث الإؽاس اُ٘ظش١ ٝاُخؼش٣ق بٔ٘طوت اُذساعمت اُزاُذٝح٘اٍٝ أُغٞس  اُبظش٣ت ٝاُخِٞد اُبظش١م

 اُبغذ. ٝحٞط٤اث ٝطٞلا  ا٠ُ اعخ٘خاصاث باعزت اُٝكن حغ٤َِ  ؼ٤ِٔتحؼٖٔ أُشعِت اُخغ٤ِ٤ِت ُِذساعت اُكوذ  اُشابغ

  التعريف بالمفهوم الأساس لمبحث : الأول: المحور1:1 
 تعريف الإعلان لغوياً: 1-1-1
 الإػ ٕ ٓشخن ٖٓ: جػِٖم ٣ؼِٖ ٝٓظذسٛا ػ ٤ٗت ٝإػ ٕ بٔؼ٠٘ الإظٜاس ٝالإشمٜاس ٝاُضٜمش الإػلاُ ؽٜ اىَؼبعٌ اىؼوثٞخ :

  ،100مص2003أُٞسدم(.باُش٢ء

 الإػلاُ ؽٜ اىَؼبعٌ الأعْجٞخ (Advertising) ::صاء الإػ ٕ ك٢ أُؼاصْ اسص٘ب٤ت بؼذة ٓؼا٢ٗ ٢ٛٝ 

 صاء بٔؼ٠٘:   Collinsٝكن هآٞط      

 For-Paid :.ٝع٤ِت إحظاٍ ٓذكٞػت اُزٖٔ حغخخذّ ُـشع الإػ ّ اٝ اسه٘اع ٞٛ 

 :Communication ٝع٤ِت ُلإحظاٍ ب٤ٖ أُشعَ ٝأُخِو٢ ٞٛ.Collins English Dictionary, 1979,P.5)، 

  ٝكن هآٞطWebster :صاء بٔؼ٠٘ 

 Intended : .كؼَ اٝ ٓٔاسعت ُضزل اسٗخباٙ ػ٠ِ اسعذادم اٝ اُخذٓاثم اٝ اُغِغ...اُخ ًَ ٞٛ 

 inform and persuade:  ٝاسه٘اع.كؼَ ُلإػ ّ ٝاُخب٤ِؾ )r,2003,P.100(Webste  

اُب٤ةمت ٛ٘اُمي كشهما  بم٤ٖ حؼش٣مق ٓظمطِظ الإػم ٕ بشمٌَ ػماّ ٝحؼش٣مق الإػم ٕ كم٢  تعريف الإعلان اصطلاحاً: 1-1-2

 اُغؼش٣تم ٗزًش بؼؼا  ٖٓ ٛزٙ اُخؼاس٣ق ٢ٛٝ ًٔا ٣أح٢ :

 الإػلاُ ثشنو ػبً: -1
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 ٚ٣ؼشكم Pandey ٛمٞ ٝعم٤ِت ٓمٖ ٝعمائَ الإحظماٍ اُضٔما٤ٛش١":  (Mass Communication)  اُم٠ ج٣ظماٍ ٣ٜمذف

 (Pandey,2009,p.10) سعائَ ٓخؼذدة ا٠ُ ٓضٔٞػت ٖٓ اُ٘اط ك٢ ٝهج ٝاعذ".

"ٛٞ بٔزابت الإحظاٍ ب٤ٖ أُشعَ لاُباػذ، ٝأُغخِْ لاُضٜٔٞس، ػمٖ ؽش٣من ٝعم٤ِت بظمش٣ت ح٘خومَ ٓمٖ   ُٜما اُشعماُت  -

ٖٓ ؽشف ٥ ش" 
،1ل

.  

ٗشاؽ ٣وذّ سعائَ ٓشئ٤ت ٝٓغٔٞػت سكشاد أُضخٔغم سؿشائٚ ػ٠ِ ششاء عِؼٚ جٝ  ذٓٚ  ٛٞ" ٖٓ ٝصٜت ٗظش حغ٣ٞو٤ت:ٝ -

حظاٍ ؿ٤ش شخظ٤ت ٓذكٞػت اُزٖٔم حخبؼٜا ٓ٘شمتث اسػٔماٍ ٝأُؤعغماث إصش ٓذكٞع اُزٖٔم ٖٝٓ رْ كٜٞ ٝع٤ِت جٓوابَ 

 ،22ص م2008لابٞ ؽؼ٤ٔتمأُغخ٤ٌِٜٖ.  تاُخ٢ حغخٜذف اُشبظم بوظذ حوذ٣ْ اُغِغ ٝاسكٌاس ُٔضٔٞػ

 الإػلاُ ؽٜ اىجٞئخ اىؾعوٝخ : -2

-   ٓ جٝ ٓؼِٞٓمت ُٔغمخؼ٢ِٔ  ت٣غٔمَ سعماُ ١اُبظمش جٝ اُؼٔشاٗم٢ ٓضاُمٚ كم٢ ش بظمش١ ٓؼماف ُغمشّ اُطش٣من جٝ٘خ  ٛٞ ًَ 

سعاُت حٞص٤ٜ٤ت  ّم جا  إسشاد٣ ّأُشاة م عٞاء ًإ اُٜذف ٖٓ حِي اُشعاُت حضاس٣ا  ج ُغشًت ّج تا٤ُ٥ـ  ُِغشًت اُطش٣ن عٞاء

 ،9ص م2008 اُخ٘غ٤ن اُغؼاس١ ُلإػ ٗاث ٝاُ كخاث ك٢ ٓظشم ٝٓؼا٤٣شعظ جلد٤َُ  إػ ٤ٓت....اُخ. ّج

ُ٘وممَ اُغوممائن ٝأُؼِٞٓمماث ػممٖ اُب٤ةممت اُغؼممش٣ت دٕٝ ؿٔممٞع  اُب٤ةمم٢ ٓممغ اُضٜٔممٞس شممٌَ ٓممٖ جشممٌاٍ الإحظمماٍ ٛممٞ" -

  (Better streets plan,2011, p.12) ٝاُخباط". 

 اىوسققبئو اّزقققبه غوٝقققٔ ػققِ ٝققزٌ ٗالإرصققبه ىيغققنة ٗسققٞيخ ٕقق٘ الإػققلاُ أُ ػيققٚ ٗالأصققحلاػ اىيغققخ ؽققٜ اىزؼوٝؾققبد رزؾققـ

, اهشقبكٝخ: ٕٗقٜ إٔقلاػ ػقلّح ىزؾقٞقـ ٟفقو غقوػ ٍقِ اىوسقبىخ فلاىٖقب ٍقِ رْزققو ثصوٝخ ٗسٞيخ غوٝـ ػِ ٗاىَؼيٍ٘بد

 الإعوائقٜ اىزؼوٝقؼ ئىقٚ ىيز٘صقو ثقٔ اىَورجحقخ اىْظوٝخ اىَؾبٌٕٞ أثوى اىؾصو ٝسزؼوض ٗس٘ػ. اىـ...ٗئػلاٍٞخ, ٗرغبهٝخ

 .ىيجؾش اىَؼوؽٜ اىَسبه ٝلائٌ ٗثَب اىؾعوٛ الإػلاُ ىَؾًٖ٘

 : يالحضر  الإعلان 1-1-3
اٝ  أُبما٢ٗٓ٘وٞشمت ٝأُزبخمت ػِم٠ ٝاصٜماث جٝ ٓ٘غٞحمتم جٝ ٓطبٞػمتم جٝ ٌٓخٞبتم جٝ ١ ٝع٤ِت بظش٣ت عٞاء ًاٗج ٓشعٞٓتم جٛٞ 

حؼَٔ ػِم٠ إ٣ظماٍ سعمائَ ٌُز٤مش ٓمٖ اُ٘ماط كم٢ ٝهمج ٝاعمذ همذ حٌمٕٞ سؿمشاع  جٕ حٌٕٞ هائٔت بزاحٜا جٝػ٠ِ اسػٔذة ٝا٤ُٜاًَ 

 ،(Jiuan,1984,p.3حلغ٤شاثم اُخغز٣ش لاُغ ٓت،.  جٝاُخٞص٤ٚ لحغذ٣ذ اسحضاٙ،م ٗوَ ٓؼِٞٓاث 

 Better streets plan,2011,p.12)ل: ٓا٣أح٢ ا٠ُ ٣ظ٘ق الإػ ٕ اُغؼش١

 :Directional Signs))اٗلاً: اىؼلاٍبد الارغبٕٞخ 

: ٝحؼخٔذ ػ٠ِ جعخؼٔاٍ ػ ٓاث الإسشاد لاسعْٜ، Signs (Directional Vehicularاُؼ ٓاث الاحضا٤ٛت ُِٔشًباث ل  - ج

 ُخٞص٤ٚ ٓغخؼ٢ِٔ اُطش٣ن ا٠ُ ٓٞاهغ اُلؼا٤ُاث ٝاُخذٓاث ًؼ ٓاث أُشٝس. 

،: ٢ٛٝ ػ ٓاث داُت ُِخٞص٤ٚ ٝالإعخذلاٍ ػ٠ِ اسٓاًٖ Directional Pedestrian Signsاُؼ ٓاث الاحضا٤ٛت ُِٔشاة ل - ل

 أُشاد اُٞطٍٞ ا٤ُٜام حوغ ػ٠ِ ؽٍٞ ٓٞاهغ  اُغشًت اُشئ٤غت ل أُغاساث ٝاُؼوذ،.

 ،Draft Sydney Development (Identification Signs:ControlPlan,2012,p.2-3-16)) صبّٞبً:اىؼلاٍبد اىزؼوٝؾٞخ

 ٝحشَٔ ٓا ٣أح٢::  Building Identity Signs))ػلاٍبد رؼوٝؼ اىَجبّٜ أ( 

ُخ٢ حغذد ػ ٓاث  حؼِن ػ٠ِ ٝاصٜاث أُبا٢ٗ ٝا جٝبزاحٜا ػ٠ِ شٌَ ػ ٓاث هائٔت : ٝحٌٕٞ ػلاٍبد اىزؼوٝؼ ثٖ٘ٝخ اىَجْٚ-1

 طغ٤ت. جٝحؼ٤ٔ٤ِت  جٝرواك٤ت  جٝٓؤعغت ع٤ٌٓٞت ٣ٞٛت أُب٠٘ عٞاء ًاٗج 

 .٣ٌٖٔ جٕ حٌٕٞ ػ٠ِ شٌَ بٞاباث ُخض٣ٝذ اُ٘اط بأُؼِٞٓاث اُؼشٝس٣ت اىَلافو:رؼوٝؼ  -2

 Signs (Streets Identityة( ػلاٍبد رؼوٝؼ اىش٘اهع)

  حشَٔ ٛزٙ اُؼ ٓاث جراد اُشاسع ٝاُؼ ٓاث اُخ٢ حغاػذ ػ٠ِ حغذ٣ذ ٝحؼش٣ق ٣ٞٛت اُشاسع. ٝحخؼٖٔ ٓا ٣أح٢:

  (:Street Identity Signsػلاٍبد رؼوٝؼ اىشبهع )-1

 ،...اُخ٢ٛ اُؼ ٓاث اُخ٢ حؼشف شٞاسع أُذ٣٘ت ٝح٘ظْ كؼا٤ُاث ٝاٗشطت اُشٞاسع لحضاس١م ط٘اػ٢م رواك٢م ع٤اع٢

٣ٌٖٔ جٕ حذػْ ٣ٞٛت اُشاسع بٔما كم٢ رُمي أُواػمذم  اُخ٣٢شَٔ ٓضٔٞػت ٖٓ اُؼ٘اطش  :((Street Furnitureاصبس اىشبهع -2

   (Jiuan,1984, p.12)ٝجٝػ٤ت اُؤآتم ٝاػٔذة الإٗاسةم ٝاسًشاى اُخ٢ حوذّ ٓؼِٞٓاث ػٖ جٗشطت اُشاسع.

                                                           
1
 http://mawdoo3.com 
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حؼٔمَ ػِم٠ حشم٤ٌَ اُخم٢  ػمٖٔ أُذ٣٘مت  ٣Landmarksؼم٤ق اُلمٖ اُؼماّ ٓؼماُْ عؼمش٣ت  :Public Arts) اىؾْقُ٘ اىؼبٍقخ )-3

 ه٣ٞت ُِٔخِو٢ حغاػذٙ ػ٠ِ عُٜٞت اُغشًت ٝاُٞطٍٞ.طٞسة ر٤٘ٛت 

ٌٔمٖ جٕ حأ مز اُؼ ٓماث اُخضاس٣مت اشمٌالا  ػذ٣مذة ٣ٌٝٔمٖ ٣: (Commercial Identity Signs)ط(ػلاٍبد اىزؼوٝؼ اىزغبهٝخ  

  ،(Ibid, p.12 جٕ حظ٘ق ٝكوا  ا٠ُ:

 ٗٞع أُؼِٞٓاث أُخذاُٝت.  -1

  اػ ٤ٗت ػخٔت[.ػ ٓاث ٤ُغج ك٢ احظاٍ ٓغ أُب٠٘ ]ُٞعاث 

  ]ػ ٓاث ك٢ احظاٍ ٓغ أُب٠٘ ]ػ ٓاث الاعْ ٝاُؼ ٓت اُخضاس٣ت 

 ٓٞاهؼٜا : ٝاُخ٢ حشَٔ ٓا٢ِ٣:  -2

  الإػ ٗاث اُوائٔت بزاحٜاFree –Standing.حؼـذ ٖٓ اُؼ ٓاث اُخضاس٣ت أُغخوِت ٝلا حؼِن ػ٠ِ ا١ ٓب٠٘ : 

  ؼ ٓماث ػِم٠ ٝاُأُِظموت ػِم٠ ٝاصٜماث اسب٤٘مت مٝكمٞم أُظِمت م  جٝػ ٓاث ػ٠ِ ٝاصٜاث اسب٤٘ت: ٝحشَٔ اُؼ ٓاث حغج

 Control Plan,2012, p.15)  (Draft Sydney Development .اُؼٔٞد٣ت لاُباسصة، ٖٓ صذسإ اسب٤٘تٝعطٞط اسب٤٘تم 

  ٓخ٘ٞػت/عاك ث اُ٘وَم ط٘اد٣ن اُؤآتم ػ ٓاث ػ٠ِ جػٔذة اسٗاسة. 

٢ٛٝ ٗٞع ٖٓ اُؼ ٓماث اُخم٢ ٣مخْ ػشػمٜا ُلخمشة ٓغمذٝدة ٓمٖ اُمضٖٓ ٝحشمَٔ:  :Temporary Signs))(اىؼلاٍبد اىَإفزٔ 4 

 .ػ ٓاث الاٗخخاباث ٝاُؼ ٓاث اُخ٢ ح٘وَ ٓؼِٞٓاث  اطت ػٖ جعذاد ٝٓ٘اعباث أُضخٔغ

,2011, p.226)Better street plan( 

 :"Visual perception"الإدراك البصريومفهوم  الحضري الإعلان 1-1-4
ِٚ ٗغإ ػ٠ِ أُؼِٞٓاث ٖٓ ب٤ةخٚ أُغ٤طت ػبش ـ٤ُـ ظش١، ٝٛٞ ٓظطِظ ٣ش٤ش ا٠ُ عظٍٞ الإجع٤اٗا لالاعخ٤ؼال اُب٣طِن ػ٤ِٚ  اح

خٜا ، ار حبذج ػ٤ِٔت اُشؼٞس بخغض٤َ أُز٤شاث اُب٤ة٤ت ٝحلغ٤شٛا ٝط٤اؿ٤تالإػ ٗاُؼ ٓاث اُغغ٤ٚ بوظذ حلغ٤ش أُز٤شاث اُغغ٤ت ل

، بأٗٚ سد كؼَ ر٢٘ٛ حضاٙ اُشعائَ أُغخِٔت ٖٓ اُب٤ةت اُؼٔشا٤ٗت ػٖ Lynchكٚ ٤ُ٘ش ل. ك٤ٔا ٣ؼشبشٌَ طٞس ٝٓشاٛذ ٣ٌٖٔ كٜٜٔا

 ،  ,219pLynch,1960.ل٤ٌٛ   حظٞس٣ا  ك٢ ػوَ أُشاٛذ ٣ٝؼخٔذ ػ٠ِ أُؼشكت ٝاُخٞهغ ٝاُخضشبت.  ٣ٔزَِّؽش٣ن اُؼ٤ٖ ٝ

( رؼزَقققل ػيقققٚ مٞؾٞقققخ عَقققغ اىَؼيٍ٘قققبد Perception( رَضقققو ثلاٝقققخ ػَيٞقققبد الإكهاك )Sensationؽٖققق٘ ػَيٞقققخ رؾسققق  )

 ٍِٗ اىؼ٘اٍو اىَإصوح ؽٞٔ : .ٗاسزؾصبىٖب ٍِ اىجٞئخ اىَؾٞحخ 

ٛ٘اُي اُؼذ٣ذ ٖٓ اُؼٞآَ اُخم٢ حمؤرش كم٢ ػ٤ِٔمت جعمخ٤ؼال أُؼِٞٓماث اُبظمش٣ت ٓمٖ هبمَ أُخِوم٢م ٝجٕ اىؼ٘اٍو الإّسبّٞخ :  -اٗلاً 

اسبظاس ػ٘ذ اسٗغإ ٣ٝخـ٤ش اُضضء اس ش بالاػخٔاد ػ٠ِ اُزواكت ٝٗمٞع صضء ٖٓ ٛزٙ اُؼٞآَ حؼذ رابخٚ بغبب حشابٚ ك٤ض٣ُٞٞص٤ت 

 :٣أح٢ٝبشٌَ ػاّ ٣ٌٖٔ عظش اُؼٞآَ الإٗغا٤ٗت أُؤرشة ك٢ الإدساى اُبظش١ بٔا  .اُب٤ةت اُخ٢ ٣ؼ٤ش ك٤ٜا اسٗغإ

180)ا٣ٝمت عمٞا٢ُ أُذٟ اُز١ حغمخط٤غ اُؼم٤ٖ اُبشمش٣ت سه٣خمٚ ٓمٖ ٗوطمت ٓؼ٤٘مت ٣ٌٝمٕٞ بض ٣ٔزَِّ ؽقو اىْظو اىحجٞؼٜ: -1
0
جكو٤ما    (

ٝ(150
0
ػٔٞد٣ا م ك٘شٟ جٕ اسٗغإ ٣شٟ بضا٣ٝت جكو٤ت جًبش ٖٓ اُضا٣ٝت اُؼٔٞد٣ت ٝٛزا ٣ؤرش ػِم٠ ؽب٤ؼمت اعمخ٤ؼال اُخطمٞؽ  (

ٝػٞط اُشه٣ت أُ٘اعبت سعخ٤ؼال أُؼِٞٓاث اُبظش٣ت ٖٓ اُب٤ةت أُغ٤طت ٣ٌٖٔ جٕ حٌمٕٞ بضا٣ٝمت حوماسل ٝاسكو٤ت ٝاُؼٔٞد٣ت 

(60
0
27)جكو٤ا ٝ (

0
ػٔٞد٣ا ٝجٕ أُغاعاث اُٞاهؼت  اسس ٛزا اُغ٤ض حؼط٢ كشطت لاعمخ ّ ٓؼِٞٓماث بذسصمت جهمَم جٕ ع٤مض  (

  (Ashihara,1981,p.42).سكؼٚ ا٠ُ اسػ٠ِ جٝاُ٘ظش أُزًٞس ٣ٌٖٔ ص٣ادحٚ بذسصت ًب٤شة بذٝسإ اُشجط ٤ٔ٣٘ا اٝ ٣غاسا 

غؼممش١ كاُغشًممت حؼٔممَ ػِمم٠ ص٣ممادة جبؼمماد اُجٕ اُغشًممت ػ٘ظممش ٜٓممْ لإدساى أُؼِٞٓمماث اُخمم٢ ٣خؼممٜٔ٘ا أُشممٜذ : اىؾومققخ -2

ت أُؼِٞٓماث أٌُخغمبت أُؼِٞٓاث اُخ٢ حٔش ػبش أُخغغغاث بٔشٝس اُضٖٓ. ٝبٜزا كإ عشًت أُخِو٢ حؼ٤ق بؼذا  ُض٣ادة ٤ًٔ

 ٝحخٔزَ عشًت أُخِو٢ ب٘ٞػ٤ٖ:. ٖٓ أُشٜذ 

ٔؼِٞٓمماث اُبظممش٣ت اُخمم٢ ٣خِواٛمما ٓممٖ أُشممٜذ ُِكؼممَ ٓممٖ عممائو٢ أُشًبمماث ج٣ٔخِممي اُغممابِت إدساًمما   :ىواعققوا اىؾققوككهاك ئ - أ

ٕ ٣ذسًٞا الا خ كاث بظٞسة اكؼَ. ٣طشط ٛزا ػمشٝسة جكاُغابِت ٣ٌٖٔ  ماُغؼش١م بغبب هِت عشػت عشًخْٜ ٝهِت حو٤ذٛا

ٝٓغخ٣ٞاث ٓخخِلت ٖٓ أُؼِٞٓماث ُِغمشع أُخخِلمت. ع٤مذ بالإٌٓمإ حمٞك٤ش ا٣وماػ٤ٖ ٓخخِلم٤ٖ ٓمٖ  ٤تؼ ٓاث الإػ ٗاُحظ٤ْٔ 

 (Calori et al, 2015, p.207) .أُؼِٞٓاث ٌَُ ٖٓ أُشًباث ٝاُغابِت

ُمزا ٣ضمب  : حخطِب ه٤ادة أُخغشى باُغ٤اسة ٤ُغج كوؾ اُغشػت ٌُٖٝ حخطِمب اُخش٤ًمض ا٣ؼما  اىَزْقو ث٘اسحخ ّقو اىؾوكئكهاك  - ب

جٕ ٣ممخْ حظمم٤ْٔ ٗظممْ اُؼ ٓمماث ٝالإشمماساث ب٘مماء ػِمم٠ اسعممخ٤ؼال اُغممش٣غ ٝبٔمما حوخؼمم٤ٚ عممشػت  اُغمم٤اسة  كمم٢ اُشمماسع ع٤ممذ 
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جعمطش ٓمٖ  جٝل٣خ٘اعب ع٤ض اُ٘ظش ُِغائن ػٌغ٤ا ٓغ اُغشػت،م ُزا ٣ضب جٕ حوخظش أُؼِٞٓاث ػ٠ِ ػمذد ه٤ِمَ ٓمٖ أٌُِماث 

60)اُ٘ظش ػٖٔ عذٝد اُشه٣ا اسكو٤ت ٢ٛٝ اُ٘ض لإ٣ظاٍ اُشعاُت ٝجٕ حٌٕٞ ػٖٔ صٝا٣ا 
0
) .(Ibid,p.206) 

 لّ ؼكهاك اىجصوٛ ؽيٗاٝب اىْظو ٗؽومخ اىَزيقٜ رل الإثبلأػزَبك ػيٚ ف٘اػ ٞخؼلاٍبد الإػلاّاىٝزعؼ ٍَب سجـ ظوٗهح رصٌَٞ 

 كهاك مَٞخ اىَؼيٍ٘بد اىزٜ ٝزيقبٕب اىَزيقٜ ؽٜ اىَشٖل اىؾعوٛ.ئٍِ اىغ٘اّت الأسبسٞخ ؽٜ 

ك٢ الإدساى  ،ٗظش٣ت اٌُشخاُجلٖٓ  ٤تؼ ٓاث الإػ ُِٗاُخظائض اُخظ٤ٔ٤ٔت جٗبزوج  )اىللاىٞخ(: اىقصبئص اىزصََٞٞخ -صبّٞبً 

ٝاُخ٢ حؤرش ػ٠ِ ٓا٤ٛتـ الإدساى ٝإٌٓا٤ٗٚ جعخ٤ؼال ٝهشاءة  اُخ٢ حشًض ػ٠ِ اُلْٜ ا٢ٌُِ ُِٔز٤شاث اُب٤ة٤ت ػ٘ذ حلغظٜا ٝحغ٤ِِٜا

ك٢ ج٣ظاٍ سعاُخٚ ا٠ُ ٓغخخذ٢ٓ اُشاسع  اُغؼش١ اُخظائض هذ ٣ؤد١ ا٠ُ كشَ الإػ ٕأُؼِٞٓاثم ُزا كإٔ ػذّ ٓشاػاة ٛزٙ 

 :باُشٌَ أُطِٞل ٝاُخ٢ حخؼٖٔ ٓا٢ِ٣

 جٝػآَ اُغضْ ٖٓ اُؼٞآَ أُٜٔت سراسة اٗخباٙ أُخِو٢م ك٤ٞطمق اُؼ٘ظمش بشمٌَ ٗغمب٢ بؼمتُت عضٔمٚ  ذ ـؼ٣ :(Size) اىؾغٌ -1

 ػخآخٚ. 

ُخٞك٤ش جٌٓا٤ٗت اُوشاءة اُٞاػغت ُٔغخٟٞ اُؼ ٓاث أُخظظت ُغائو٢ اُغ٤اساث  :Size of the Letters) ) ؽغٌ اىؾوٗػ -2

٣ٞػمظ اُغمذ  ،1لسهمْ ٝأُشاة م ٣خٞصب ص٣ادة عضْ اُغشٝف بأصد٣اد عشػت اُغ٤اساث ك٢ اُشاسع ٝػمذد ٓٔشاحمٚ ٝاُضمذٍٝ 

اٌُخابت لا حخطِمب اسسحلاػماث اُمٞاسدة كم٢ آا ك٢ اُشٞاسع أُخظظت ُغشًت أُشاة كإٔ عشٝف اسد٠ٗ سسحلاع اُغشٝف. 

،م جر جٕ جعممخؼٔاٍ اُغممشٝف اٌُب٤ممشة ٣ممؤرش ػِمم٠  ظٞطمم٤ت أُشمماة ٝٓممذٟ شممؼٞسْٛ باسعممخوشاس اُبظممش١ م ُممزا 1اُضممذٍٝ ل

ع٤ذ ٣ٞكش عضْ ٛزٙ اُغشٝف ٓذٟ ٝاػظ ُوشاءة أُؼِٞٓاث ٝاُشعائَ ٓمٖ ، ٣20cmخٞصب جٕ حٌخب بغشٝف لاحض٣ذ ػٖ ل

 Follis& Hammer,1979,p.22) ل ، ٢ٛٝ ٓغاكت ًاك٤ت ُخؼش٣ق اُلؼا٤ُاث ك٢ شٞاسع أُشاة .m 120ٓغاكت لاحض٣ذ ػٖ ل

ع٤مذ حؼٔمَ ػِم٠ صمزل جٗخبماٙ  اُغؼمش١ ػاءة ٖٓ اُخظائض اُخظ٤ٔ٤ٔت اسعاع٤ت ُلإػ ٕالإ حؼذ ـ،: Lighting) ظبءحالإ -3

أُخِو٢ ٖٓ   ٍ اُخبا٣ٖ ٝاُخ٘اهغم ٝحغو٤ن اُبشٝص ٝا٤ُٜٔ٘ت ُؼ٘ظش ٓؼ٤ٖ  ٝحٞص٤ٚ بظش أُخِوم٢ ٗغمٞٙ. ُمزُي ٓمٖ أٌُٔمٖ 

جٕ ٣خْ اُخغٌْ بالإػاءة ٖٓ ع٤ذ ح٘ظ٤ٜٔا ٝحٞص٤ٜٜا ٝٓٞاصٗخٜا سعذاد اُخ٘ظم٤ْ اُضٔما٢ُ أُؼبمش اُمز١ ٣غومن جػِم٠ دسصماث 

ك٢ أُخِو٢ كؼ  ػٖ دٝسٛما كم٢ حغو٤من الاعغماط باُخضشبمت أٌُا٤ٗمت ٝػِم٠ حؼش٣مق ٣ٞٛمت اُلؼماء ٝػٔومٚ  اُضزل ٝاُخأر٤ش

 ،9م ص2001لٗذٟ ػٌشٓٚم . ٢ ٝأُؼ١ٞ٘اُغغ ـ

  cm)ؽغٌ اىؾوٗػ)

 سوػخ اىسٞبهح مٌ/سبػخ

 

 اىوسبىخ اىضبّ٘ٝخ ػلك اىََواد

Secondary Message 

 Main اىوسبىخ الأسبسٞخ

Message 

7.5 15 50 2 

9 17,5 60 2 

10 20 70 2 

12,5 25 80 2 

15 30 100 2 

17.5 35 210 2 

 اىؾل الأكّٚ لأهرؾبع اىؾوٗػ ثبلأػزَبك ػيٚ سوػخ اىسٞبهح ٗػلك ٍَواد اىشبهع (1علٗه)

 Follis& Hammer, 1979,p.22) ل أُظذس:

  (Chromatic Contrast between letters and sign Background):اىؼلاٍخ  ٗفيؾٞخ اىؾوٗػاىزْبفط اىيّٜ٘ ثِٞ  -4

إُِٞ ٛٞ طلت اُؼٞء أُ٘ؼٌظ ػ٠ِ عطظ ٓؼ٤ٖ. ٝٛٞ اُظلت اُخ٢ حؼط٢ أُؼ٠٘ ُِؼٞءم ٣ٝؼخٔذ جعذٛٔا ػِم٠ ا٥ مشم ٣ٝغمذد 

اُم٠ اُمذٓاؽ ػمٖ ؽش٣من اُخ ٣مما إدساى اُِمٕٞ ػ٘مذ سه٣مت ؽمٍٞ ٓمٞص٢ ٓؼم٤ٖ ٓمٖ اُؼمٞء ػمٖ ؽش٣من اُؼم٤ٖ ٝحٞطم٤َ الاعغماط 

جٕ ٖٓ جْٛ اُؼٞآَ اُخ٢ ٣غووٜا إُِٞ ك٢ حش٤ٌَ اُخظائض  ،.11م ص2001لٗذٟ ػٌشٓٚم  اُغغ٤ت ك٤غذد إدساى إُِٞأُغخِٔت 

 ٢ٛ: اُغؼش١ اُخظ٤ٔ٤ٔت ُلإػ ٕ

 ٢ٛ ٖٓ اُؼٞآَ اسعاع٤ت اُخ٢ ٣ؤعظ ك٢ ػٞئٜا اُخ٘اهغ ا٢ُِٗٞ. عنة الأّزجبٓ: - أ

ٛٞ اُؼآَ الإحظا٢ُ اُز١ ٣وّٞ ػ٠ِ جعماط كؼا٤ُمت اُشٓمٞصم كٌِمَ ُمٕٞ دلاُمٚ سٓض٣مت حؼبمش ػمٖ كٌمشة  الأصو اىسبٝن٘ى٘عٜ: - ة

 حؤرش ك٢ ٗلظ أُخِو٢. 
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 : جٕ ُِٕٞ ه٤ٔت حزًش٣ٚ ساعخت ك٢ رٖٛ أُخِو٢ ُِخؼشف ٝالإعخذلاٍ.اىوس٘ؿ ٗاىزنمو - ط

 ٝرُي ُِطاهت اُخؼب٤ش٣ت ٝاُضٔا٤ُت ٝاُذلا٤ُت اُخ٢ ٣غِٜٔا إُِٞ. اىَزؼخ اىغَبىٞخ ٗاىجٖغخ: - ك

ٝٛمٞ ػآمَ ٜٓمْ كم٢ أُشمٜذ اُغؼمش١ ٣٘بـم٢ ا خ٤ماسٙ ُخغو٤من اُٞػمٞط ٝحٌا٤ِٓمت اُخظم٤ْٔ ٓمغ  الأّسقغبً اىجصقوٛ اىجٞئقٜ: -ٕـ

 ،Aydın et al,2008,p. 3275ل ٝاصٜاث اسب٤٘ت.

  حغو٤ممن ٝػممٞع٤ت اُشه٣ممت ٝعممُٜٞت اُوممشاءة اُخ٘مماهغ اُِمم٢ٗٞ بمم٤ٖ اُغممشٝف ٝ ِل٤ممت اُؼ ٓممت ٓممٖ جٛممْ اُؼٞآممَ أُغمماٛٔت كمم٢ ٣ؼممذ ـ

 اُغمشٝفُٝخغ٤ِمَ ػ٤ِٔمت اُخ٘ماهغ اُِم٢ٗٞ بم٤ٖ  .اُغؼمش١ ُٔغخٟٞ الإػ ٕ

ٓؼشكت  ظائض الاُمٞإ أُغ٤طمت ب٘ما ع٤مذ ٛ٘اُمي  لابذ ٖٓاُؼ ٓت  ٝ ِل٤ت 

م ٝاُذسصمت (Value)اُو٤ٔمت ا٤ُِٗٞمت  :سُٞإ ٢ٛٝر د  ٞاص حغذد ٗٞػ٤ت ا

. حشمم٤ش ه٤ٔممت (Intensity) لشممذة اُِممٕٞ، م ٝاٌُزاكممت ا٤ُِٗٞممت(Hue)ا٤ُِٗٞممت 

ػخٔممت اُِممٕٞم آمما اُذسصممت ا٤ُِٗٞممت حؼ٘مم٢ اُلممشم ٓمماب٤ٖ  جٝاُِممٕٞ إُمم٠ إشممشام 

اُظممملشة ٝاُغٔمممشة ٝاُضسهمممت ٝٛممم٢ حشصمممغ اُممم٠ ج مممخ ف اسؽمممٞاٍ أُٞص٤مممت 

لٗواٝحمٚ، ٝحشم٤ش اُم٠ ٗوماٝة ُلأُٞإم اٌُزاكت ا٤ُِٗٞت حؼ٢٘ دسصت حش٤ًمض اُِمٕٞ 

اُؼٞء اُز١ حؼٌغٚ أُادة كؼ٘ذٓا ٣ٌٕٞ إُِٞ اسعٔش ٛمٞ جعٔمش حٔآما ٣ٌمٕٞ 

اسعمٞد حومَ ًزاكخمٚ  ج٤ٗٞٝت حآت ٝػ٘ذ اعخٞاءٙ ػ٠ِ ٗغبت ٖٓ اسب٤غ بٌزاكت ُ

  ،26م ص2006لاُ٘ؼ٢ٔ٤م ا٤ُِٗٞت. 

لاعع بؼغ اُباعز٤ٖ ٝصٞد ػ هت بم٤ٖ اسُمٞإ أُشمشهت ٝاُغمشٝسم ٝبم٤ٖ اُخشمبغـ 

 ٝاُغشٝسم ٝحش٤ش ٓؼظْ اُذساعاث ا٠ُ إ اسشخاص 

لاُبممماسدة، ٣لؼمممِٕٞ اسُمممٞإ اُ٘اطمممؼت ػمممٖ الاُمممٞإ اُواحٔمممتم ٝالاُمممٞإ اُٜادئمممت 

، ًاُبشحومممما٢ُ ٝاسعٔممممش اُغمممماسةًاس ؼممممش ٝاسصسم ػممممٖ اسُممممٞإ أُخٞٛضممممت ل

ٓو٤اط اُو٤ٔت ا٤ُِٗٞت ٓشًض دائشة اسطٍٞ ا٤ُِٗٞت  ٣ٔزَِّ .ٝالاطلشم إر حخأرش اعخضابخ٘ا ُلأُٞإ باُغ٤ام اُز١ حظٜش ك٤ٚ ٛزٙ اسُٞإ

،م اُخ٢ حخذسس ٖٓ ه٤ْ اسُٞإ أُغا٣ذة ٝاُخ٢ حشمَٔ اُخمذسصاث لاُو٤ٔمت اُٞاؽةمت ٛم٢ اسؿٔمن، ٝل راث اُو٤ٔمت اُؼا٤ُمت ٛم٢ 1شٌَل

١ ػ٠ِ ٤ًٔت ًب٤شة ٖٓ إُِٞ اسب٤غ، ٣ٝخذسس اُو٤ماط ٓمٖ اسبم٤غ اُم٠ اسعمٞد. ٝبئػماكت اُِمٕٞ اسبم٤غ اُم٠ الاكخظ ٝاُخ٢ حغٞ

إُِٞ اُؼاد١ حشكغ ه٤ٔت رُي إُِٞ ٝحظبظ اًزش إششاها ٝح٘خلغ بئػماكت اُِمٕٞ الاعمٞد ٣ظمبظ اًزمش ػخٔمت ٝػ٤ِمٚ عمخٌٕٞ اُوم٤ْ 

 ،30لأُظذس اُغابنم ص ؽةت، . ٝا –ٓخٞعطت  –اُبظش٣ت ُو٤ٔت الاُٞإ ٢ٛ ه٤ٔت لػا٤ُت 

م ع٤مذ جٕ اسشمٌاٍ اُـآومت اُغؼمش١ حؤرش ك٢ جٌٓا٤ٗت جدساى ٓغخٟٞ الإػم ٕ اُؼ ٓتجٕ ُٕٞ  ِل٤ت (Portella) حش٤ش بٞسح٤  

ػ٠ِ  ِل٤ت كاحغت حؼط٢ ٗخائش جًزش ٝػٞعا  ٖٓ جعخخذاّ اسشٌاٍ اُلاحغمت ػِم٠  ِل٤مت ب٤ؼماءم ُومذ جصش٣مج ػمذة دساعماث ُخغذ٣مذ 

 اُؼ ٓمت ٝ ِل٤مت اُغمشٝفاُو٤ٔت ا٤ُِٗٞت اُخ٢ حض٣ذ ٖٓ ٝػٞع٤ت اُشه٣تم ٝهذ ٝصذ جٕ اُٞػمٞط ٣ؼخٔمذ ػِم٠ اُخ٘ماهغ اُِم٢ٗٞ بم٤ٖ 

جبم٤غ ػِم٠ جعٔمشم جطملش  ملاث اسًزش ٝػٞعا  ٢ٛ :جعٞد ػ٠ِ اسب٤غم جعٔش ػ٠ِ اسب٤غم اس ؼش ػِم٠ اسبم٤غٝإ اُغا

ٝاسصسم ػ٠ِ  ِل٤ت ب٤ؼاءم جب٤غ ػ٠ِ جعٞدم م ٝاسعٔش ػ٠ِ اسطلش  مػ٠ِ جعٞدم جب٤غ ػ٠ِ اسصسمم جب٤غ ػ٠ِ اس ؼش

  ،(Portella,2014,p.29، ٢2 : شٌَلخ٘اهغ ا٢ُِٗٞ ُِٝٛٝاس ؼش ػ٠ِ اسعٔش. ٝعذدث ر د ٓغخ٣ٞاث 

ٓخٞعمطت : ٣٘خش ٖٓ عشٝف ب٤ؼاء +  ِل٤ت ؿآوت إُِٞم عشٝف ؿآوت إُِٞ+  ِل٤مت ػا٢ُ شذة إُِٞح٘اهغ  -أُغخٟٞ اسٍٝ 

  .إُِٞشذة 

 شمذة اُِمٕٞ م عمشٝف ٓخٞعمطت ٓخٞعطت شمذة : ٣٘خش ٖٓ  ِل٤ت ؿآوت إُِٞ+ عشٝف شذة إُِٞ ٓخٞعؾح٘اهغ  -أُغخٟٞ اُزا٢ٗ 

 إُِٞ.  شذةإُِٞ+  ِل٤ت ٓخٞعطت 

اُِمٕٞم عمشٝف ؿآومت اُِمٕٞ+ ٓخٞعمطت شمذة إُِٞ +  ِل٤ت ٓخٞعطت شذة : عشٝف ح٘اهغ ٓ٘خلغ شذة إُِٞ -أُغخٟٞ اُزاُذ

  ِل٤ت ؿآوت إُِٞ. 

اُزٖٛم ك٤ٔا ٣غون أُغخٟٞ اُزا٢ٗ ٓغخٟٞ  ٝاشاسث جٕ اُؼ هاث ا٤ُِٗٞت ك٢ أُغخٟٞ اسٍٝ حضؼَ شٌَ اُؼ ٓت جًزش ٝػٞعا ك٢

 اهَ ٝػٞعا  ُِوشاءة م ب٤٘ٔا اُؼ هاث ا٤ُِٗٞت ك٢ أُغخٟٞ اُزاُذ حغبب جػشابا  بظش٣ا  ٝجٛخضاصا  ك٢ اُظٞسة

 ٝحؼـذ ؿ٤ش ًاك٤ت ُٞػٞط اُوشاءة بغبب حواسل ه٤ٔخٜا ا٤ُِٗٞت. Visual Vibration)ل

اُؼ ٓماث أُظمٔٔت حظم٤ٔٔا  ص٤مذا  حومذّ ٓغماٛٔت ج٣ضاب٤مت ُٔظٜمش أُبما٢ٗ ًٔما ٣ٌٝٔمٖ جٕ ، جٕ 2008،ل(Aydınًٔا جشاس ا٣مذٕ  

حٌممٕٞ جعممذ أُظممادس لإػمملاء اُضٔمماٍ ُِلؼمماءاث اُخاسص٤ممت م ٝاشمماس اُمم٠ جٕ جعممخخذاّ ٓضٔٞػمماث ٤ُٗٞممت ٓخؼممذدة حغممبب حشمم٣ٞش 

بم٤ٖ اُؼ ٓمت ٝٝاصٜماث  اُخ٘اعمن اُِم٢ٗٞٝجسباى أُخِو٢ ٝباُخا٢ُ حؤد١ ا٠ُ ػؼق حغو٤ن اُخٞاطَم ٝدػ٠ ا٠ُ ػمشٝسة ٓشاػماة 

  ( كائوح الأص٘ه اىيّ٘ٞخ1شنو)

 ،Portella,2014,p.166أُظذس:ل
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  .أُبمما٢ٗ ٝحغو٤ممن ٓخطِبمماث اُٞػممٞط ٝاُخمم٢ حخطِممب جػِمم٠ ٓغممخ٣ٞاث ٓممٖ اُخ٘مماهغ اُِمم٢ٗٞ ٝاهممَ ػممذد ٓممٖ أُضٔٞػمماث ا٤ُِٗٞممت 

 ، Aydın et al,2008,p. 3276ل

 شــدة المــونمتوســط  والحــروفالمــون   شــدةعمــخ خمفيــة متوســطة  ةالمســتخدم ةالغامقــ الحــروفنســتنتم مــن فلــك فــي كــون 
 عطي أفضل النتائم في وضوح العلامة حيث يزداد الوضوح بزيادة التناقض .تعمخ خمفية غامقة المون ة المستخدم

 

 

 

 

 

 

 

  ( تحليل مستويات التناقض اللوني بين الحروف وخلفية العلامة.2شكل)

 ،Portella,2014,p.168أُظذس:ل    

 

جر جٕ اُغذٝد اُخاسص٤ت اُٞاػغت ٝاُغمادة أُ ٓمظ ح٤ٔمض اُؼ٘ظمش ػمٖ ٓغ٤طمٚ اُخماسص٢ ٣ٝظمبظ  :ىيؼلاٍخاىؾلٗك اىقبهعٞخ  -5

 ،78م ص2001لاُؼِٞإمػٖ  ِل٤خٚ اُغ٤اه٤ت.شٌ   باسصا  

 ًٔا ٣أح٣ٝ:٢وظذ بٜا حٞه٤غ اُؼ٘ظش ػٖٔ اُب٤ةت اُغؼش٣ت باُشٌَ اُز١ ٣ؼٖٔ ٝػٞط سه٣خٜا  اىَ٘فغ:-6

 ، 79م ص أُظذس اُغابنل 

 . ،View Significationل   رُي  اط٤ت ا٤ٔٛت اُشه٣ا ٣ٔزَِّاٗخظاس. ٝ جٝحٞه٤غ اُؼ٘ظش ك٢ ٗواؽ ٜٓٔت ً٘وطت حواؽغ  -

حٞه٤غ اُؼ٘ظش ػ٘ذ ٗواؽ اعخشاح٤ض٤ت بظش٣ا  ٝك٢ ٜٗا٣ت ٓغاٝس بظش٣ت ٝاُز١ ٣ؼٖٔ آٌا٤ٗت اُشه٣ا ٖٓ بؼذ ٝالإحظاٍ  -

 اُبظش١ أُغخٔش ٓغ اُؼ٘ظش.

 ٗغإ ٝاُغلاظ ػ٠ِ ابشاص اُخلاط٤َ أُؼٔاس٣ت ٝػذّ إ لائٜا.ُلإحٞه٤غ اُؼ٘ظش ػ٠ِ اُٞاصٜت ٖٓ   ٍ ٓشاػاة صٝا٣ا اُ٘ظش  -

 اُباعزت بالاػخٔاد ػ٠ِ اُؼشع اُ٘ظش١ اُغابن،ل الإعوائٜ ىَؾًٖ٘ الإػلاُ اىؾعوٛ: اىزؼوٝؼ ٝسزْزظ اىجؾش

ٕ٘ ئشبهاد ٗهٍ٘ى رَزيل شؾواد ٍؼْٞخ روُسِو هسبئو ٗئٝؼبىاد ىيَزيقّٜ فل رنُ٘: رغبهٝخ , ر٘عٖٞٞخ, صقبؽٞخ...اىـ, ٕٗ٘ )

اىزٜ رؼَو ػيٚ عنة اّزجبٓ اىَزيقّٜ ٗرؾقـ ّ٘ػبً ٍِ عيء ٍِ ػَيٞخ رؾقٞـ اىٖ٘ٝخ ٗاىناد ؽعلاً ػِ مّ٘ٔ أؽل اىؼْبصو 

 .(الإرصبه

LEVEL 3 

LEVEL 3 

LEVEL 3 

LEVEL 3 

LEVEL 3 

LEVEL 3 

LEVEL 3 

ؿآوت  +  ِل٤ت إُِٞٓخٞعطت شذة :عشٝف  شٌَلج، ٓغخٟٞ ػا٢ُ شذة إُِٞ

 إُِٞٓخٞعطت شذة إُِٞم عشٝف ؿآوت إُِٞ+  ِل٤ت 

ٓخٞعؾ شذة إُِٞ:  ِل٤ت داً٘ت إُِٞ+ عشٝف ٓخٞعطت شذة شٌَلل، ٓغخٟٞ 

 إُِٞم  عشٝف ٓخٞعطت شذة إُِٞ+  ِل٤ت ٓخٞعطت شذة إُِٞ

شٌَلس، ٓغخٟٞ ٓ٘خلغ شذة إُِٞ: عشٝف كاحغت إُِٞ +  ِل٤ت كاحغت 

 إُِٞ ؿآوتإُِٞ+  ِل٤ت  ؿآوتمعشٝف 
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 :في المشهد الحضري لمراكز المدن العلامات الإعلانيةالمحور الثاني: آليّـــــات تأثير 1:2
ك٢ اُش٢ءم كٔز  ج رُّمش  كم٢ اُشم٢ء حمشى ك٤مٚ ج رمشا م ٝحمأرش اُشم٢ء ج١ ظٜمش ك٤مٚ  Imprintُـ٣ٞاـ ٛٞ إبِْواء  اس رش  Influenceاُخأر٤ش 

ٝاُخأر٤ش بٔؼ٘اٙ اُل٤ض٣ائ٢ ٣ذٍ ػ٠ِ اسرش اُؼظب٢ ٝاُ٘لغم٢ أُباشمش ،. 25/ص1س-1ّ-1981لجبٖ ٓ٘ظٞسم اسرش ٝاس رش بو٤ت اُش٢ء. 

كاسرش ٛ٘ا ٣٘شأ ػٖ ،. 64م ص1977. لجعؼذ سصٝمم ة اُز٤٘ٛتاُز١ ٣غذرٚ ٓ٘بٚـ عغـ٢. ٝهذ ٣وابِٚ اسرش اُز٢٘ٛ جٝ اسٗطباع ٝاُظٞس

اُخأر٤ش إٓا ٓاد٣مـام ٝإٓما ٗلغم٤اـ. ٝٛمزا ٓما عم٤ؼخٔذ ػ٤ِمٚ اُبغمذ ٝكمن أُ٘ظمٞس اُغما٣ٌٞك٤ض٣ائ٢م إر ٣ٌٔمٖ حأر٤ش أُؤرشـم ٝبزُي ٣ٌٕٞ 

د اُبظمش١  بغذ ـ٤ُــــــاث حأر٤ش اُؼ ٓاث الإػ ٤ٗمت ٓمٖ  م ٍ اُخمأر٤ش ٝكمن ٓلٜمّٞ اُضمٞدة اُبظمش٣ت  ٞ ٝاُخمأر٤ش ٝكمن ٓلٜمّٞ اُخُِّ م

 بشو٤ٚ اُخأر٤ش اُبظش١ اُضٔا٢ُ ُِٔشٜذم ٖٝٓ رْ بغذ ك٢ ـ٤ُتـ إط ط اُخَِ الإدسا٢ً اُبظش١. 

 :آليّـــــة التأثير وفق مفهوم الجودة البصرية 1-2-1
ع٤ذ حؼشف ػ٠ِ  ا  صٔا٤ُ ا  ٤ًاٗبٞطلٚ ، ٓٞػٞع لاؿ٠٘ ػ٘ٚ ػ٘ذ ٓ٘اهشت أُشٜذ Visual Qualityٓلّٜٞ اُضٞدة اُبظش٣ت ل ٣ؼذ ـ

"الاحوإ اُضٔا٢ُ ُِٔشٜذ" اُخ٢ حشٌِج ٗخ٤ضت ػ٤ِٔاث الإدساى ٣ٌٖٝٔ ه٤اعٚ ٖٓ   ٍ اُخبشة  اٝ اُضٔا٢ُ ُِٔشٜذ" جٜٗا "أٌُاٍ

 ،(Polat,2015,p .676.ٝاسعٌاّ اُظادسة ٖٓ هبَ اُ٘اط

 :ًٔا ٣أح٢ة ٓلشداث سئ٤غت ٢ٛٝ ذ ـؼ٣شحبؾ ٓلّٜٞ اُضٞدة اُبظش٣ت ُِٔشٜذ اُغؼش١ ك٢ ٓشاًض أُذٕ ب 

ا٠ُ هآٞط  ٣ش٤ش ٓظطِظ اُٞػٞع٤تـ ٝكوا   :[Legibility and Imageability]الوضوحيّة والتصور 1-2-1-1

ا٠ُ اُطابغ ا٤ُٔٔض اُز١ ٣ظ٘غ اُغُٜٞت ك٢ الإدساىم ٝٝكوا  ا٠ُ هآٞط ، / http://www.artlex.comل،Artlexاسح٤ٌِظ ل

 ا٠ُ اُوذسة ػ٠ِ الاًخشاف ٝاُلْٜ. ،webster.com/dictionary/Legibility-http://www.merriamل Webster)(٣ٝب٤غخش 

صٞدة اُؼ٘اطش أُاد٣ت اُخ٢ حؼط٢ أُخِو٢ طمٞسة ه٣ٞمت ٝع٤متم ٝ ِمض بأٜٗا  ،(Lynchك٤ش٤ش ٤ُ٘ش  Imageable) جٓا اُخظٞسل

 ٗاظقؾخ اىَلاٍقؼ, ماد شقنو عٞقل, ٍورجقٔ ,إ اُضٞدة حؼخٔذ ػ٠ِ لاُشٌَ ٝاُخشح٤ب ٝاسُٞإ، كأُذ٣٘ت اُؼا٤ُت اُخظٞس ٢ٛ راث 

 p.9) (Lynch,٣,1960ٌٖٔ اُخؼشف ػ٤ِٜا بغُٜٞت ٖٓ هبَ اُغٌإ.ٕ٘ٝخ ف٘ٝخ 

، ٝاُخ٢ ٝػؼٜا ُخؼش٣ق اُشٌَ اُغؼش١ ٝاُخم٢ Imageableُِخظٞسل (Lynch)حشحبؾ دساعت الإػ ٕ اُغؼش١ بأٗظٔت ٤ُ٘ش 

حضؼَ أُغخخذّ جًزش جدساًا  ٝحظٞسا  ُشٌَ أُذ٣٘ت ٢ٛٝ: أُغاساث م اُؼوذ م أُؼاُْ. ٝجًذ ػ٠ِ جٕ ٛزٙ اُؼ٘اطش راث ج٤ٔٛت ك٢ 

ػ٘اطمش  تحؼَٔ ً٘واؽ ٓشصؼ٤ت ك٢ ر رم ٤تؼ ٓاث الإػ ٗا٣ُٞٛت ٤ٔٓضة. ٝجشاس ػ٠ِ جٕ ٔذ٣٘ت ٝحؼَٔ ػ٠ِ جٗشاء اُحؼض٣ض طٞسة 

:٢ٛٝ 

ا٠ُ جٜٗا ه٘ٞاث ُِغشًت ٝاُخ٘وَ حشادف اسصهت ٝاُشمٞاسع حٔخِمي ػمذة Lynch ، (1960)شاس ٤ُ٘ش لج: [Paths] اٗلاً: اىَسبهاد

   (Sequences)اُغشًتم الاعخٔشاس٣ت اُبظمش٣ت ٝاُخغِغمَ ظائض حؼضص ٖٓ ج٤ٔٛخٜا ٢ٛٝ: ٝػٞط اُبذا٣اث ٝاُٜ٘ا٣اث ُٔغاس 

 ٝحغو٤من طملت الاحضا٤ٛمت. ػ٠ِ ؽٍٞ أُغاساث ُخٞطَ ا٠ُ أُؼ٠٘ أُخغِغَ ٤تؼ ٓاث الإػ ٗاُٝالاحضا٤ٛت م ك٤ضب جٕ حٞػغ 

كمم٢  ممؾ اُشه٣ممت ػِمم٠ ؽممٍٞ أُٔممشاث  جٝت ٝاُخظممٞس ػ٘ممذٓا حوممغ كمم٢ ٗوطممت احخممار اُوممشاس ًٔمما ٝجٜٗمما حؼٔممَ ػِمم٠ ص٣ممادة اُٞػممٞع٤ـ 

ٗغمإ ٔم٢ الإت ٝاُخظٞس ٣ٌٖٔ جٕ حغون اُشؼٞس بالاٗخٔماء أٌُما٢ٗ كؼ٘مذٓا ٣٘خرُي كئٕ اُٞػٞع٤ـ  (Morris,2001,p.44) اُشئ٤غت.

 ٚاُٞصٞد٣ت ُلإٗغإ ٝػ هخٚ بٔغ٤طم –ا٠ُ ٌٓإ ٓؼ٤ٖ كأٗٚ ٣غون ٝظ٤لخ٤ٖ ٗلغ٤خ٤ٖ ٜٓٔخ٤ٖ حؼٔ ٕ ػ٠ِ حؼش٣ق اُغذٝد اُلؼائ٤ت 

اُ٘غم٤ش اسصخٔماػ٢  ٗغإ ك٢ اُب٤ةت أٌُا٤ٗت أُِٔٞعت لٝصٞدٙ أُاد١، بالإػاكت اُم٠ ٓٞهؼمٚ كم٢اُب٤ة٢ ٖٓ صٜت  ٝحغذ٣ذ ٓٞهغ الإ

 Wayfinding&(Orientationاُ٘لغ٢ لٝصٞدٙ أُؼ١ٞ٘، ٖٓ صٜت ا مشٟم ٝٛاحمإ اُٞظ٤لخمإ ٛٔما اُخٞص٤مٚ ٝا٣ضماد اُطش٣من ل

ٝج٣ضماد  Orientation)٣ٌٕٝٞ رُي ٖٓ   ٍ حٞك٤ش ػ ٓماث ُِخٞص٤مٚ ل، Schulz,1980,p.19-22ل،.Identificationٝا٣ُٜٞت ل

 .، ٝاُخ٢ حٌٖٔ  أُخِو٢ ٖٓ حٞص٤ٚ ٗلغٚ ٝج٣ضاد اُطش٣ن ػٖٔ اُب٤ةت اُغؼش٣تWayfindingاُطش٣ن ل

اىز٘عٞٔ ٗاٝغبك اىَقوٗءح" ٗىزؾقٞـ  -ىي٘ص٘ه اىٚ ٕلػ "اىَلْٝخ اى٘اظؾخ فصبئص رصََٞٞخرزعَِ اىَسبهاد ػلح 

 ٕٜٗ مَب ٝأرٜ:  ((Orientation & Wayfindingاىحوٝـ

   ٣شَٔ اُخظ٤ْٔ أُخ٘اعن سٗظٔت اُؼ ٓاث ٖٓ   ٍ ػ٘اطش اُؼ ٓت أُأُٞكت[: Consistencyسبؿ أّظَخ اىؼلاٍبد]أّ -أ

(Sign Elements Familiarity)   : َٔٝاُخ٢ ٣ٌٖٔ ح٤٤ٔضٛا بغُٜٞت ٖٓ هبَ شخظ٤ت ٝعذاث اُ٘ظاّ ٝجصضائٚ ٝاُخ٢ حش

. ع٤ذ ٣ضب جٕ ٣شٌَ إُِٞ صضءا  ٖٓ ُـت جراد اُشاسع ٣ٝخبغ ٜٓ٘ش حبا٣ٖ اُخِل٤ت ،ٝاُشعٞٓاث مٝاُ٘غب مإُِٞ ٝاُغشٝفل

 (Wayfinding Sydney Strategy Report,2012,p.37)اُغشٝف.  جُِٝشعٞٓاث 
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ك٢ ػ هخٜا ٓغ  ٤تالإػ ٗاُؼ ٓاث ٣ٝخغون ٖٓ   ٍ ػ٤ِٔت اُخ٘ظ٤ْ ُطشم ػشع  [:Accessibilityاى٘ص٘ه ]سٖ٘ىخ  -ة

 ،(Kelly& Kelly,2003,p.20:ٓا٣أح٢ ٓغاٝس عشًت أُشاة ٝاُغ٤اساث ٣ٝخْ رُي ٖٓ   ٍ

  اُؼ ٓاث ٝٓٞاهغ اُؼ ٓاث.حٞك٤ش ٗظاّ ٓؼِٞٓاح٢ ُِخٞص٤ٚ ٝاُغشًت ُخغغ٤ٖ اُٞػٞع٤تـ ٝعُٜٞت اُٞطٍٞ ٖٓ   ٍ حظ٤ْٔ  -1

 . ٖٓ   ٍ جٗشاء ػ٘اطش ك٤٘ت ٤ٔٓضة ٝاُخ٢ حغاػذ أُخِو٢ ػ٠ِ حشٌَ طٞسة ر٤٘ٛت ٝاػغت ٝه٣ٞت -1

جٕ اُؼذ٣ذ ٖٓ اُطشم ٤ُغج ٓغخٔشة م ٝػ٤وت ك٢ ٓ٘اؽن الإعخؼٔاٍ اُؼا٢ُ ٝحلخوش ك٢ بؼغ اسع٤إ ا٠ُ اسسطلت اُضاٗب٤ت م  -3

٤ٖ ُخغو٤ن عُٜٞت اُٞطٍٞ ، ك٢ ً  اُضاٗبّ 2ُٝخغغ٤ٖ أُٔاش٢ ك٢ أُ٘طوت ٣ضب جٕ ٣ٌٕٞ اُغذ اسد٠ٗ ُؼشع اُشط٤ق ٛٞ ل

، ٝٛٞ كؼاء ؿ٤ش كؼاٍ Dead Spaceٓغخ٣ٞاث ٢ٛٝ: أُغخٟٞ اسٍٝ ٝاُز١ ٣ذػ٠ لر رت  ٣ظ٘ق ا٠ُ ٝاُغشًت ًٝٔا ٣ضب جٕ

اُخاطت بأطغال أُغاٍ اُخضاس٣تم آا أُغخٟٞ اُزا٢ٗ ٛٞ اُلؼاء اُلؼاٍ ُِغشًتم جٓا   ٤تؼ ٓاث الإػ ٗاُُِغشًت حغظش ك٤ٚ 

 ٓغاس عاكت اُشاسع.  اُؼ٘اطش اُخ٤ِ٤ٌٔت اس شٟ ُِشاسع  ٖٓ ع٤ذ اسشضاس ٝعا٣ٝاث اُؤآت حغظش ػٖٔ

م 2008لاسػظ٢ٔم  ، حض٣ٝذ اُشاسع  اُخاص بغشًت اُغ٤اساث بالإشاساث اُٞاػغت ٝبٔغاكاث ٓغغٞبت ٝبٌاكت اسحضاٛاث.4

 ،80ص

، حؼض٣ض اُطابغ ٝا٣ُٜٞت أٌُا٤ٗت ٖٓ   ٍ 1ٝاُز١ ٣خغون ٖٓ   ٍ ٓا ٢ِ٣:ل[: Visual Integrationاىزنبٍو اىجصوٛ] -ط

 الاٛخٔاّ بأراد اُشاسع ٝحظ٤ْٔ اُلؼاء اُؼاّ. ،2اُؼ ٓاث الإػ ٤ٗت ٝاُخ٢ ح٘غضْ ٓغ اُطابغ اُبظش١ ٌُِٔإ.لاُؼ٘ا٣ت بخظا٤ْٓ 

، اُغذ ٖٓ اُلٞػ٠ اُبظش٣ت ُخؼض٣ض طٞسة أُشٜذ اُغؼش١ ٝٝصٜاث ٗظش أُشاٛذ ٖٓ   ٍ جٗشاء ٝاصٜاث ٝاػغت 3ل

 ،(Kelly& Kelly,2003,p.22ٝٓخ٘اعوت ٓغ جٗظٔت اُؼ ٓاث.

حظماٍ بم٤ٖ اُلمشد ت ٝظ٤ل٤مت ٜٓٔمت كم٢ حغل٤مض ػ٤ِٔمت الإالإشاساث ُٜا طل جٝاُؼ ٓاث  [: Identificationىزؼوٝؼ ثبىٖ٘ٝخ]ا-ك

 .16)م ص1993لاُغٌ٘ما١ٝ مُِخؼب٤مش ػمٖ ٣ٞٛمت اُلمشد ٝاُضٔاػمت   اطا   ب٤ٖ اسكشاد ك٤ٔا ب٤ْٜ٘م ٝحٌخغب ٓوٞٓا   جٌٝٝٓٞٗاث اُب٤ةت 

ػ٠ِ حغو٤ن ا٣ُٜٞت ٣ٌٕٞ ٓمٖ  م ٍ ٝصمٞد اسعمٔاء ٝأُؼما٢ٗ ُخزب٤مج ٣ٞٛمت ا٤ُٜةمت اُل٤ض٣ا٣ٝمتم ع٤مذ  اُؼ ٓاث الإػ ٤ٗتجٕ هذسة 

شمٌَ ػمآ   ٜٓٔما كم٢ جعمخوطال ٝصمزل حؼَٔ ػ٠ِ ٗوَ ٝحشصٔت حلاػ ث ٓؼ٤٘ت ٖٓ   ٍ ٗظاّ حؼب٤ش١ ٖٓ اُؼ ٓاثم ٝباُخما٢ُ ح

 أُخِو٢ ُلؼا٤ُاث ٝظ٤ل٤ت ٝاصخٔاػ٤ت ٓؼ٤٘ت. 

لا٠ُ جٜٗا ٗواؽ ٓشصؼ٤ت دا َ أُذ٣٘ت ٣ٌٖٔ  1960)، لLynchك٤ٔا ٣خؼِن بأُؼاُْم جشاس ٤ُ٘ش ل: [Landmarks]اىَؼبىٌ صبّٞبً: 

إ حذسى ٖٓ   ٍ جشٌاُٜا اُٞاػغت ٝا٤ُٔٔضة ٝاُخ٢ حؼَٔ ػ٠ِ حش٤ٌَ طٞسة ر٤٘ٛت ه٣ٞت ٝساعخت ك٢ اسرٛإ،م ٣ٌٖٝٔ جٕ 

اُخٞص٤ٚ ٝج٣ضاد اُطش٣ن ٝاُخ٢ حغخخذّ ُِخأ٤ًذ ػ٠ِ ٣ٞٛت اُشاسع  ٣خغون رُي ٖٓ   ٍ بؼغ اُؼ٘اطش اُل٤٘ت اُخ٢ حغاػذ ػ٠ِ

 ،, p.45 Lynch,1960ل :٣أح٢حخظق بٔا ٣ٝضب جٕ  ًٔا حغخخذّ بؼغ الإػ ٗاث ُخغذ٣ذ بؼغ اسٓاًٖ ك٢ أُذ٣٘ت.

 عُٜٞت إدساًٜا ٜٓٔا ج خِق أُذٟ اُض٢٘ٓ ٝأُغاكت ٝاُغشػت.   -اُخ٤ٔـض باسٗلشاد ٝاُٞعذة . س -ل    ٝػٞط اُشٌَ اُؼاّ . - ج

  حٌآِٜا ٓغ ٓضٔٞػت اُؼ ٓاث ا٤ُٔٔضة اس شٟ. -د 

 ٝصٞد اُؼ٘اطش اُخ٢ حضزل اسٗخباٙ. -ٝػٞط ٗظاّ اُغشًت ٝاُخٞص٤ٚ.  ل -ج   ٝاُخ٢ حخ٤ٔض بـــ :: [Nodes] صبىضبً: اىؼقل

ب٘اءا  ػ٠ِ رُمي كاُٞػمٞع٤تـ ٛم٢ اُذسصمت اُخم٢ ٣ٌٔمٖ ُغمٌإ ب٤ةمت ٓؼ٤٘مت جٕ ٣خبمادُٞا الإحظماٍ بذهمت ٓمٖ  م ٍ ػ٘اطمشٛا أُاد٣مت 

ٝاُشٓض٣تم كاُب٤ةت اُغؼش٣ت ٢ٛ ٝعؾ ُلإحظاٍ بأعخؼشاػٜا ُِشٓٞص لاُؼ٤٘ٔت ٝاُظشع٤ت ػ٠ِ عذ عٞاء، ٣ٝمخْ رُمي ٓمٖ  م ٍ 

زممَ ٝعممطا  ُِغممٞاس أٌُمما٢ٗ ُٝخؼش٣ممق ٓغممخؼ٢ِٔ أٌُممإ باُلؼا٤ُمماث ٝاسعممذاد إشمماساث ب٤ة٤ممت ٓؼ٤ جٝٝصممٞد جٗظٔممت ػ ٓمماث  ٘ممت حٔ 

 أُخخِلت م ٣ٌٖٝٔ  ِن ٛزٙ اسشٌاٍ بطشم ٓخخِلت ُخط٣ٞش اُِـت ٝباُخا٢ُ ص٣ادة حغغ٤ٖ هذساح٘ا ػ٠ِ الإحظاٍ أٌُا٢ٗ.

عمائو٢ عم٤اساث ٣ضمب جٕ ٣ٞصٜمٞا جٗلغمْٜ دا مَ أُذ٣٘مت ٝا٣ضماد  جٝكٔغخخذ٢ٓ أٌُإ عٞاء ًاٗٞا ٓشاة   10)مص2001 لاُؼِٞإم

ؽمش٣وْٜ ٓممٖ دٕٝ اٌُزممشة اُؼذد٣ممت ُِؼ ٓمماثم ُممزا كأُذ٣٘ممت اُٞاػمغت لأُوممشٝءة، اُوابِممت ُِخظممٞس ٣ٌٔممٖ جٕ حٞصممٚ ٓغممخخذ٤ٜٓا ٓممغ 

 (Kelly & Kelly ,2003,p.17) :ٓغاساث ٓغخٔشة ٝػوذ ٓؼشكت ٝٝاػغت م ٝبأ خظاس

Needed" "The More Legible Urban Form the Less Signs are 

 

 [: Order]النظام  1-2-1-2

، ًِٔمت حمذٍ ػِم٠ Orderٗظمْ اسصمضاء ػِم٠ ٝح٤مشة ٓخشابطمتم كاُ٘ظماّ ل جٝاُخؼش٣ق اُِـ١ٞ ُِ٘ظاّ ٣ؼ٢٘ الاحغام ك٢ ٗغن ٓٞعمذ 

، اُغاُت اُظمغ٤غت اُض٤مذة ٝأُغمخوشة اُخم٢ ٣ضمب Orderاُ٘ظاّ ل ٣ؼذ ـ،. Systemsاُش٢ء اُؼاّم ٢ٛٝ حخٌٕٞ ٖٓ ػذة ٓ٘ظٞٓاث ل

 ،11مص 2000لاُضبٞس١معاُت إٗخواٍ ٖٓ اُلٞػ٠ ا٠ُ الاعخوشاس.  ٣ٔزَِّجٕ حٌٕٞ ػ٤ِٜا اسش٤اء أُاد٣ت ٝأُؼ٣ٞ٘تم كٜٞ 

 ٤٣ٖ ٛٔا ٓا٣أح٢:بٔغخُٞخغو٤ن اُضٞدة اُبظش٣ت ك٢ أُشٜذ اُغؼش١ ٓلّٜٞ اُ٘ظاّ ٣شحبؾ 
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٣شحبؾ ٓلّٜٞ اُ٘ظاّ بٔغخٟٞ اُخ٘ظ٤ْ ب٤ٖ اُؼ٘اطش اُل٤ض٣ا٣ٝت ُِٔشٜذ  ػيٚ ٗاعٖبد الأثْٞخ: الإػلاّٞخاىؼلاٍبد أٗلاً: رْظٌٞ 

 . ٣ٌٖٝٔ جٕ ٣خغون ٖٓ   ٍ:٤تؼ ٓاث الإػ ٗاُاُغؼش١ اُخ٢ حخؼٖٔ حلاط٤َ الاب٤٘ت ٝ

ُِؼ٘اطممش ٝٛممزا  اُخظمم٤ٔ٤ٔتحؼخٔممذ الاعممخٔشاس٣ت ػِمم٠ اُخومماسل كمم٢ اُخظممائض  :مٞققل ػبٍققو الاسققزَواهٝخ اىجصققوٝخ أر - ج

ُِؼ٘اطمش همذ   اُخظم٤ٔ٤ٔتإ الاعمخٔشاس٣ت كم٢ اُخظمائض . اُِمٕٞم ا٤ُٜةمتم اُغضمْ... اُمخ ٣شَٔ ص٤ٔمغ ٓا٣مأح٢:اُخواسل 

 حخـِب ػ٠ِ اُخ٘اهغ ؿ٤ش أُشؿٞل ك٢ اُب٤ةت ٝحؼمضص اُ٘ظماّ ؽأُما حمٞكش ُِؼم٤ٖ اشماسة ػِم٠ اُمشبؾ بم٤ٖ اصمضاء اُب٤ةمت.

ٝجٕ ٛمزا  ٤متؼ ٓماث الإػ ٗاُز١ ٣شم٤ش اُم٠ اُخٞاكمن اُخظم٢ٔ٤ٔ بم٤ٖ اُب٘ا٣مت ٝ، اُمLinkageحٞكش الاعمخٔشاس٣ت اُمشبؾ ل

 اسب٤٘ت.  ٝاصٜاث ٝجشٌاٍ ٝاُٞإ ٝٗغب حوغ٤ٔاث اُخٞاكن ٣خْ ٖٓ   ٍ اسٗغضاّ ك٢ حظ٤ْٔ اُؼ ٓاث ٓغ

 ،71ص م2012لػ٤اء ػ٢ِم     

ٝاصٜماث اسب٤٘مت م ٣ٝم٘ؼٌظ ٛمزا ٓمٖ  م ٍ ػ٠ِ إػاكت اُٞػمٞط اُم٠  ٤تؼ ٓاث الإػ ٗاُؼَٔ ح ٍو اى٘ظ٘ػ:برأمٞل ػ - ل

الاعخخذاّ اُغ٤ِْ ُلأُٞإ ٝاسشٌاٍ ٝأُٞاد ٝاُ٘غب ٝأُٞهغ. ٝجٕ لا حخل٢ حلاط٤َ أُب٠٘ ٓمٖ ع٤مذ: ٗٞاكمز ٝص ماسف 

  أُظذس اُغابن،ل اُٞاصٜت ٝاُخوغ٤ٔاث بَ ٣غاْٛ ك٢ إؿ٘ائٜا ٝٝػٞعٜا.

حخغون اُضٞدة اُبظش٣ت ٖٓ   ٍ جعخٔشاس٣ت  ؾ اُغٔاء  ٗفػ اىسَبء : هرؾبػبد الأثْٞخلا اىؼلاٍبد الإػلاّٞخ رْظٌٞصبّٞبً: 

عخٔشاس٣خٚ ًٔا هطغ ا جٝعِب٤ت حؼَٔ ػ٠ِ جعخٔشاس٣ت أُشٜذ اُغؼش١  جٝٝػذّ اٗوطاػٚ م ٝهذ ٣شٌَ  ؾ اُغٔاء عٔت ج٣ضاب٤ت 

                                                                                                 29) صم2007مٓغغٖ صباسل .٤٘تُؼذد ٖٓ الإػ ٗاث اُخ٢ ٣ٌٖٔ جٕ حوطغ ٝحشٞٙ  ؾ اُغٔاء كٞم طق ٖٓ اسبٛٞ اُغاٍ باُ٘غبت 

حخغون اُضٞدة اُبظش٣ت ٖٓ   ٍ جعخٔشاس٣ت ٝح٘ظ٤ْ  [:Continuity of Plants] أستمرارية النباتات 1-2-1-3 

 . ُِٔؼِٞٓاث اُخ٢ ح٘وِٜا اُؼ ٓاث الإػ ٤ٗت ُٔضاٍ اُشه٣ت اُبظش٣ت اسشضاس ٝاُ٘باحاث ٝجٕ لاحشٌَ ػائوا  

٣ش٤ش اُخؼو٤ذ ا٠ُ اُزشاء اُبظش١ ٝاُخبا٣ٖ ك٢ اُخظائض اُل٤ض٣ا٣ٝمت ُؼ٘اطمش اُب٤ةمت  [:Complexity] التعقيـد 1-2-1-4

، ٓٞػٞع اُخؼو٤ذ ٝػمذـٙ عاُمت ٓما بم٤ٖ اُغشٓمإ ٝاُلومذإ ٓمٖ صٜمت ٝبم٤ٖ أُباُـمت كم٢ Rapoportاُغؼش٣ت. ٝػظ سابٞبٞسث ل

،م ع٤مذ إ Varietyٝبم٤ٖ جٕ اُخؼو٤مذ ٣شم٤ش اُم٠ اُخ٘مٞع لم حذكن أُؼِٞٓاث ٓمٖ اُب٤ةمت اُل٤ض٣ا٣ٝمت ٝالاصخٔاػ٤مت ٓمٖ صٜمت ج مشٟ 

 اٙ ٝاُِممٕٞ ٝأُِٔممظ ػممٖٔ ٤ٌٛممَ ٝاعممذ.اُ٘ظمماّ أُؼوممذ ٣غممخط٤غ سبممؾ ٓممذٟ ٝاعممغ ٓممٖ اُؼ٘اطممش أُخ٘ٞػممت كمم٢ اُشممٌَ ٝالاحضمم

(Rapoport, 1977, p.207). ٣ٌٝمٕٞ ٛمزا ٓمٖ  م ٍ اُخبما٣ٖ الإػم ٕ اُغؼمش١ ٛ٘اى ػ هت ب٤ٖ اُخؼو٤ذ ٝإدساى أُغخخذّ ع٤ذ

ٝصمٞد ٝاُخشح٤ب ػِم٠ اُٞاصٜمتم ٝاُ٘غبم ٝاُشٌَم ٝك٢ اُخظائض اُخظ٤ٔ٤ٔتم ع٤ذ ٣ش٤ش اُخؼو٤ذ ا٠ُ اُخ٘ٞع ٖٓ ع٤ذ لاُغضْم 

 ، Nasar,1999,p.672ل،.اُؼ ٓت ٝ ِل٤ت اُغشٝفاُخ٘اهغ ا٢ُِٗٞ ب٤ٖ ٝعضْ اُغشٝفم ٝجعِٞل ًخابتم ٝ اُظٞسم

التأثير وفق  مفهوم التموث البصري)أختفاء القيم الجمالية التي يمكن ملاحظتها ضمن المشهد  ةآليّ 1-2-2
 الحضري(:

 تعريف التموث البصري وأسباب حدوثه:2-1-1-2
٣ؼـشف اُخِٞد ك٢ طٞسحٚ اُؼآت بأٗٚ: "حـ٤ش ؿ٤ش ٓشؿٞل ك٤ٚ ك٢ جعذ اُؼ٘اطش اُب٤ة٤تم ٣ؤد١ ا٠ُ الإ  ٍ بخٞاصٜٗما" ُٝٔما ًمإ 

صٚ اُخِٞد م ٝٛٞ حـ٤ش ؿ٤ش ٓشؿٞل ك٤ٚ ٣ظق حش٣ٞٚ اُب٤ةت اُغؼش٣ت ٝٓا حخؼشع ُٜما ٓمٖ حمذٛٞسم جٝاُخِٞد اُبظش١ ٛٞ جعذ 

س١ ٓ٘ظش حوغ ػ٤ِٚ ػ٤ٖ الإٗغإم ٣غظ ػ٘ذ اُ٘ظش إ٤ُٚ بؼذّ الاسح٤اط ٗلغ٤ا م ٣ٌٝٔ٘٘ا ٝطلٚ ج٣ؼا  بأٗٚ ٗٞع ٖٓ جٗمٞاع  كٜٞ حش٣ٞٚ

ٝٛٞ ا خ ٍ ك٢ أُظماٛش اُضٔا٤ُمت ٣٘مخش ، 99مص2008لٗـْ ص٣ذمش٢ء ٣غ٤ؾ ب٘ا.  ج خلاء اُو٤ْ اُضٔا٤ُت ٌَُ جٝاٗؼذاّ اُزٝم اُل٢٘م 

ب٤ٖ جشٌاٍ ٝجعضاّ أُبا٢ٗ ٝاُلشاؿماث أُغ٤طمت بٜما ٝاُشمٞاسع أُطِمت ػ٤ِٜمام ٣ٝ٘مخش  ج٣ؼما  ػمٖ ػٖ ا خ ٍ اُؼ هاث اُخ٘اعب٤ت 

 ،154مص2015لاُض٢ِ٤ٔم.٤تؼ ٓاث الإػ ِٗاُخَِ ك٢ ح٘ظ٤ْ ٝا خ٤اس ٝاٗغضاّ الاُٞإ ٝاسعضاّ ٝاُ٘غب ُ

  ا٠ُ ػذة ػٞآَ ٝٓغبباث ٢ٛٝ : ٤تؼ ٓاث الإػ ٗاُ، ٣شصغ اُخِٞد اُبظش١ اُ٘احش ٖٓ Portellaجشاسث بٞسح٤ ل  

  ْ٤تالإػ ٗ ؼ ٓاثاُػذّ ٝصٞد ٓبادا حٞص٤ٜ٤ت لد٤َُ ٓششذ، ٓظٔٔت ٖٓ هبَ اُضٜاث أُخخظت ُخ٘ظ٤. 

  بخغ٣ٞخٜا ٓوابَ دكغ ؿشآت ٓا٤ُت. جٝٝصٞد حشا ٢ ك٢ حطب٤ن اُوٞا٤ٖٗ ٝاُخشش٣ؼاث ٓا ٣غٔظ بأُخاُلاث 

 ُؼؼق اُشهابت. الإػ ٤ٗت ؿ٤ش اُ٘ظا٤ٓت،  لاُ٘احضت ٖٓ ػذّ جصاُت اُؼ ٓاث ػذّ اسٗخباٙ ُِخشٞٛاث اُضٔا٤ُت 

 .ْػذّ ٝصٞد جٛخٔاّ ٖٓ جطغال أُغ ث اُخضاس٣ت عٍٞ اسراس اُغِب٤ت اُ٘احضت ٖٓ عٞء اُخ٘ظ٤ (Portella,2007,p.299)  
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ْ٘ط ِ ممن كممئٕ اُبغممذ ع٤شممشع بذساعممت ـ٤ُـــــممـ  ٔ د اُبظممش١ كمم٢ أُشممٜذ  اثٓممٖ ٛممزا اُ  ٞ حممأر٤ش اُؼ ٓمماث الإػ ٤ٗممت ٝكممن ٓلٜممّٞ اُخُِّ مم

اُغؼش١م إر ع٤خْ ك٢ الاٍٝ بغذ ك٢ لـ٤ُتـ حأر٤شاحٜا اُغِب٤ت ػ٠ِ اُضاٗب اُبظش١ اُضٔا٢ُ ُِٔشمٜذ،م جٓما كم٢ اُزما٢ٗ عم٤خْ بغمذ 

 ك٢ لج٤ُتـ إط ط اُخَِ الإدسا٢ً اُبظش١، أٌُٔ٘تم ًٝٔا ٣أح٢:

 :التأثير البصري الجمالي آليّـــــة2-1-1-1
  حو٤َِ الاعخٔخاع بأُخخابؼاث اُبظش٣ت . ، ج

 حؼشس أُ٘اظش راث اُو٤ٔت ٝ ِن ٓ٘اظش ؿ٤ش ٓشؿٞل بٜا. ، ل

 ،34م ص2013م٣اع٤ٖ لٜٓذ١حؼشس أُلّٜٞ اُلشاؿ٢ ٝ اطت ٤ُِٔاد٣ٖ ٝاُلؼاءاث أُلخٞعت.  ، س

بؼ٤ٖ الاػخباسم  ُِؼ ٓاث الإػ ٤ٗتحؼشس أُبا٢ٗ أُضاٝسة ٝ اطت اُخاس٣خ٤ت ٝاُذ٤٘٣ت: ػ٘ذٓا حؤ ز اُخظائض اُخظ٤ٔ٤ٔت  ، د

 ،Portellaم 2007م(p.22 :٣ٌٖٔ سه٣ت هؼ٤خ٤ٖ سئ٤غخ٤ٖ سراسة اُخِٞد اُبظش١

  ٖشباب٤ي –لاكو٤ت م ػٔٞد٣ت،  ٝاُخظائض اُش٤ٌِت ُٞاصٜاث اسب٤٘ت ] طٞؽاُؼ ٓاث الإػ ٤ٗت اُظشاع اُضٔا٢ُ ب٤- 

طٞسة ظ٤ِٚ ُٞاصٜاث اسب٤٘ت ٝحـط٢ جؿِب حلاط٤َ اُؼ ٓاث الإػ ٤ٗت م ٣غذد اُظشاع ػ٘ذٓا حشٌَ ابٞال، -اُٞإ

 .اُٞاصٜت ٝحؼَٔ ػ٠ِ ًغش  ؾ جكن الاب٤٘ت

  ع٤ذ اُغضْ ٝإُِٞ  ٝاُخبا٣ٖ اٌُب٤ش ك٢ اُخظائض اُخظ٤ٔ٤ٔتُِؼ ٓاث الإػ ٤ٗت اُلٞػ٠ اُ٘احضت ػٖ اسػذاد اٌُب٤شة ٖٓ

ع٤ذ إ اُخبا٣ٖ اٌُب٤ش ك٢ اُخظائض اُخظ٤ٔ٤ٔت ٣ٌٖٔ جٕ ٣ؤرش ػ٠ِ اُضٞدة اُبظش٣ت ُِٔشٜذ  .ٝاُ٘غب ٝأُادة ٝأُٞهغ

اكو٢،  –ػ٠ِ ٝاصٜاث اسب٤٘ت، ٝالاحضاٙ لػٔٞد١  -اُغؼش١ ٣خٔزَ ٖٓ ع٤ذ اُخبا٣ٖ ك٢: اُ٘غب ٝأُٞهغ لهائٔت بزاحٜا

اُخبا٣ٖ اٌُب٤ش ك٢ ٛزٙ  مت ٗٔؾ اسػاءةٝاُخِل٤ اُغشٝفٝعضْ اُغشٝف ٝجعِٞل اٌُخابت ٝإُِٞ ٝاُخ٘اهغ ا٢ُِٗٞ ب٤ٖ 

 (Ibid,p.30)اُخظائض ٌٖٓٔ جٕ ٣٘شأ كٞػ٠ بظش٣ت ٝباُخا٢ُ ٣ٌٕٞ أُشٜذ اُغؼش١ ٓشٜذا  ؿ٤ش ٗظا٤ٓا . 

اُخأر٤ش اُغِب٢ ػ٠ِ أُظٜش اُؼاّ ُِشاسع ٖٓ   ٍ ػشٞائ٤ت ح٘غ٤وٜا ٝاٗخشاسٛا ب٤ٜاًِٜا الإٗشائ٤ت باسحلاػاث ٓخخِلت ٛـ، 

 ، 87م ص1999م طب٤ظ عٞعٖ.لاُشاسع عب ٓغ ٓو٤اط ٝٓو٤اط لا ٣خ٘ا

 البصري: الإدراكي آليّة اصلاح الخمل 2-1-3
د اُبظش١ ك٢ أُشٜذ اُغؼش١  ٞ . اُ٘احضٚ ٖٓ اُؼ ٓاث الإػ ٤ٗت ٢ٛٝ ػ٤ِٔت ك٤ض٣ائ٤ت جكخشػٜا اُبغذ ُٔؼاُضت ظاٛشة اُخُِّ 

ٓلّٜٞ الإػ ٕم اُز١ ػ٠ِ جعاعٚ ٣ٌٖٔ سكغ أُغخٟٞ اُبظش١ ط ط ٝكن لإع٤خْ ٖٓ   ٍ ٛزا اُوغْ ؽشط ا٤ُ٥تـ أُ٘اعبت ُ

ُٝـشع حب٤إ ٛزٙ ا٤ُ٥تـ كئٕ  .اُضٔا٢ُ ُِٔشٜذ ٝاُخو٤َِ ٖٓ حأر٤شاحٚ اُغِب٤ت ػ٠ِ اُغاُت الإدسا٤ًت ُلأكشاد أُغخخذ٤ٖٓ ُخِي اُب٤ةت

 :ًٝٔا ٣أح٢اُبغذ ع٤وق ج٣ؼا ػ٘ذ بؼغ أُلشداث اسعاع٤ت أُخؼِوت بٜام 

 انب التشريعيالج2-1-3-2
 ُّٔ ٖ اُضاٗب اُخشش٣ؼ٢ بظٞسة ػآت ٓضٔٞػت ٖٓ اسٗظٔت ٝاُوٞا٤ٖٗ اُخ٢ حؼذ جدٝاث ُِغ٤طشة ػ٠ِ اُخخط٤ؾ اُغؼش١ ٣خؼ

. ٝاُخطٞس اُؼٔشا٢ٗ ٝرُي ُشبؾ ػ٤ِٔاث اُخطٞس ب٘ظاّ ٝاػظ ٝٓغذد علاظا  ُغوٞم اسكشاد ٝأُضخٔغ ُٝخغو٤ن اُشكا٤ٛت اُؼآت

ٝاُؼَٔ ػ٠ِ إػلاء ؽابغ اُضٔاٍ ٝاُخ٘اعن ػ٠ِ اُب٤ةت اُؼٔشا٤ٗت ٝاُخغٌْ ك٢ جٗٔاؽ أُ٘شتث أُؼٔاس٣تم ٖٓ ع٤ذ اسحلاػاث 

ٝحٞك٤ش ا٤ُٔاد٣ٖ بؼ٘اطشٛا اُشٓض٣ت  اُؼ ٓاث الإػ ٤ٗتأُبا٢ٗ ٝػ هخٜا باُشٞاسع ٝاٗغضاّ اُٞاصٜاث ٝؽشم ػشع 

  ،105مص٣2008ذملٗـْ ص اُظشع٤ت ٝاُضٔا٤ُت ٝاُغذائن اُؼآت.

ٖٝٓ  مبٔخخِق اشٌاُٜا بغٖ اُوٞا٤ٖٗ ٝاُخشش٣ؼاثُِؼ ٓاث الإػ ٤ٗت عؼج اٌُز٤ش ٖٓ دٍٝ اُؼاُْ ُِغذ ٖٓ اُخأر٤شاث اُغِب٤ت 

اُلٞػ٠ اُبظش٣تم ُِغذ ٖٓ  : لهإٗٞالإػ ٤ٗت ٢ٛ ؽشم ػشع اُؼ ٓاثاُوٞا٤ٖٗ اُخ٢ اٗخخبٜا اُبغذ ٝاُ٘اصغت ك٢ ح٘ظ٤ْ 

اٗخخبج حغج ٓؼ٤اس جكؼَ اُوٞا٤ٖٗ اُخ٢ جربخج ٗضاعٜا ٝكاػ٤ِخٜا ػ٠ِ اُظؼ٤ذ م أُذ٣٘ت أُخ٘اعوت، هإٗٞ أُذ٣٘ت اُ٘ظ٤لتم هإٗٞ 

[- 2010اُؼا٢ُٔ م ٝػذُّث ٖٓ جكؼَ اُخضاسل اُغؼش٣ت ك٢ ]أُؼشع اُؼا٢ُٔ ك٢ ش٘ـٜا١ ُغ٘ت 
2 

ُخ٘ظ٤ْ ٝاُغلاظ ػ٠ِ 

 ُِؼ٤ش. ٢ٛٝ ًٔا ٣أح٢:صٔا٤ُاث أُذ٣٘ت ٝجٗشاء ٓذٕ ٓ ئٔت 

ًاٗج بش٣طا٤ٗا ٖٓ جٝائَ اُذٍٝ : 1960( ؽٜ ثوٝحبّٞب ىسْخ Visual chaosاىؾ٘ظٚ اىجصوٝخ )ىيؾل ٍِ فبُّ٘  -لاً:أٗ

ؼ ٓاث ِأُخوذٓت اُخ٢ ع٘ج حشش٣ؼاث ُخ٘ظ٤ْ اُظٞسة اُبظش٣ت ُِٔشٜذ اُغؼش١ ٝجدسصج ػٜٔ٘ا هٞا٤ٖٗ اُغ٤طشة ٝاُخ٘ظ٤ْ ُ

                                                           
دولة من دول العالم وما  190أكثر من فٌه تجتمع  ,معرض دولً فً مدٌنة شنغهاي الصٌنٌة هو  :(2010)المعرض العالمي في شنغهاي لسنة  2

والتشجٌع على التعاون والإبداع, والتطلع لمستقبل  الأفكارمنظمة دولٌة, لتعرض كل دولة خبراتها العلمٌة والتكنولوجٌة والثقافٌة, لتبادل   50ٌفوق الـ

. “مدٌنة أفضل, حٌاة أفضل“المعرض تحت شعار وكان , أفضل
https://ar.wikipedia.org/wiki/%D8%A5%D9%83%D8%B3%D8%A8%D9%88_2010 



Journal  of  Engineering    Volume    23     December      2017 Number  12 
 

   

12 

 

ًٜٞٗا جعذ اْٛ اُؼ٘اطش اُبظش٣ت أٌُٞٗت ُظٞسحٚ اُبظش٣تم ٝاػخشاكا  ٜٓ٘ا باُخأر٤شاث اُغِب٤ت اُ٘احضت ، 1907ُؼاّ ل ٤تالإػ ٗ

، ك٢ بادا اسٓش ػ٠ِ حأر٤شاحٜا ػ٠ِ اُغ ٓت أُشٝس٣ت 1907ٖٓ عٞء اُخ٘ظ٤ْ ُٜزٙ اُؼ٘اطش. سًض اُوإٗٞ اُبش٣طا٢ٗ ُغ٘ت ل

ُخِٞد اُبظش١ بؼ٤ٖ الاػخباس ٝجطبظ ٣ؼخذـ بٚ ها٤ٗٞٗا   ٗخ٤ضت اعخ٤اء ٝٓخاؽش اُطش٣نم ٝبؼذ رُي ج زث اُ٘ٞاع٢ اُضٔا٤ُت ٝا

ؿاُب٤ت اُغٌإ ٖٓ اٗخشاس ٛزٙ اُٞعائَ بشٌَ ػشٞائ٢ ًٝب٤ش ٓٔا جدٟ إ٠ُ اُخأر٤ش اُغِب٢ ػ٠ِ اُطابغ اُبظش١ اُضٔا٢ُ ُِٔشٜذ 

٤ٔت ٖٓ ع٤ذ: اُغضْم ، كالإسشاداث أُٞػغت ك٢ اُخشش٣غ ٓخؼِوت باُخظائض اُخظ4٤ٔمص2003اُغؼش١.لاُغش٣و٢م

ٓغخٟٞ اُشعاُت الإػ ٤ٗتم ٝا٤ٌَُٜ الإٗشائ٢م ٝػذد اُؼ ٓاث ٌَُ ٓخضشم ٝٓذة اُؼشعم ٝعضْ اٌُخابتم ٝأُادةم ٝأُٞهغم ٝ

 ، Portella,2014,p.92-93لأُغاكت ب٤ٖ اُضضء اُغل٢ِ ُِؼ ٓت ٝعاكت اُشط٤ق. ٝ

 Gecer) مp.68,1999ل ُخو٤َِ ٖٓ ظاٛشة اُخِٞد اُبظش١ ٢ٛٝ :جشاس هإٗٞ اُلٞػ٠ اُبظش٣ت ا٠ُ ػذة ٓبادساث ٖٓ شأٜٗا ا

 اُذػْ أُا٢ُ سطغال أُغ ث اُخضاس٣ت بٜذف دػْ ـ٤ُاـث حظ٤ْٔ ٝح٘ظ٤ْ إػ ٗاحْٜ اُخاطت. ،1

 ٝاُخ٢ حأ ز ؽابغ اُشاسع ً  . ٤تؼ ٓاث الإػ ٗاُحطب٤ن ـ٤ُاـث ُِغ٤طشة ػ٠ِ  ،2

 ُٞاصٜاث اسب٤٘ت. ٤تؼ ٓاث الإػ ٗاُ لاُغضْ،حغذ٣ذ ٗغبت حـط٤ت ،3

 اُؼبءٖٓ   ٍ: اُخغٌْ ك٢ ٤ًٔت أُؼِٞٓاث أُؼشٝػت ُخض٘ب  ٤تؼ ٓاث الإػ ِٗاُغ٤طشة ػ٠ِ اُخظائض اُخظ٤ٔ٤ٔت ُ ،4

ٝاُخظائض اُش٤ٌِت ُٞاصٜاث أُبا٢ٗ ٖٓ  ٤تؼ ٓاث الإػ ٗاُحغو٤ن اُخ٘اعن ٝاسٗغضاّ ب٤ٖ  -أُؼِٞٓاح٢ ػ٠ِ أُخِو٢ 

 ع٤ذ إُِٞ ٝاُ٘غب ٝاُغضْ .

هإٗٞ ٓؼٍٔٞ بٚ ك٢ ٓذ٣٘ت عاٝ باُٝٞ  :2007( اىجواىٝيٞخ ىسْخ Sao Pauloسبٗ ثبٗى٘ ) –فبُّ٘ اىَلْٝخ اىْظٞؾخ  -صبّٞبً:

اُبشاص٤ِ٣ت لسابغ جًبش ٓذ٣٘ت ك٢ اُؼاُْ ٖٓ ٗاع٤ت ػذد اُغٌإ،م ٣ٜذف ٛزا اُوإٗٞ ا٠ُ حغغ٤ٖ أُشٜذ اُغؼش١ ػٖ ؽش٣ن اُغذ 

ػ٠ِ ا خ ف جٗٞاػٜا ٝاشٌاُٜا ُِغظٍٞ ػ٠ِ ٓذ٣٘ت جًزش ح٘ظ٤ٔا ٝصٔالا .  ٤تؼ ٓاث الإػ ٗآُٖ اُخِٞد اُبظش١ اُ٘احش ٖٓ 

٣خؼٖٔ ٛزا اُوإٗٞ حشح٤ب اُؼ٘اطش اُخ٢ حشٌَ أُشٜذ اُغؼش١م بالإػاكت ا٠ُ رُي كأٗٚ ٣غظش ص٤ٔغ جٗٞاع الإػ ٗاث ٓغ 

صٔا٤ُت ُٞاصٜاث الإػ ٗاث اُخضاس٣ت ٝاسُٞإ ٝأُٞاهغ الإػاءة اُذا ٤ِت لٓظاب٤ظ دا ٤ِت،م ٝج٣ؼا ٣ؼَٔ ػ٠ِ حغذ٣ذ أُغاعت الإ

 ،Ibid ,p. 95ل ٝاُ٘غب أُخٞاكوت ٓغ ٝاصٜاث أُبا٢ٗ.

، %70، ع٤ذ ٝاكن جًزش ٖٓ ل(2007ػ٠ِ اُظؼ٤ذ أُغ٢ِ جربج ٗضاط ٝكاػ٤ِت ٛزا اُوإٗٞ ٝك٢ اعخط ع سساء اُغٌإ ُغ٘ت 

ٝأُشٜذ اُغؼش١ ٝإػطاء أُذ٣٘ت ٣ٞٛت ٝاػغت ٝٓوشٝءة.  ث الإػ ٤ٗتاُؼ ٓآٖ عٌإ أُذ٣٘ت ػ٠ِ ػشٝسة اُخ٘غ٤ن ب٤ٖ 

 ،Kassabمp.3,2011ل: ًٔا ٣أح٢حؼٖٔ  اُوإٗٞ اْٛ أُبادا  اُخظ٤ٔ٤ٔت ٝاُخٞص٤ٜ٤ت اُٞاصب جحباػٜا ٢ٛٝ 

ٝرُي ٖٓ ُلت تػٖٔ اُب٤ةت اُغؼش٣ت ًٞعذٙ ٝاعذٙ ٓخ آغ اُغ٤ام أُغ٤ؾ بغ٤ذ ٣ٌٕٞ ٝصٞدٛ اُؼ ٓاث الإػ ٤ٗتجٗغضاّ  ،1

أُِٔظ، ٝأُ٘غضٔت ٓغ ٝأُٞاد م ٝإُِٞم ٝاُشٌَ م ٝأُو٤اطم ٝ:لاُغضْم أُخٔزِت بـ اُخظ٤ٔ٤ٔت  ا  ٍ  ظائظٜ

 اُخظائض اُش٤ٌِت ُٞاصٜاث اسب٤٘ت.

 ٖٓ ع٤ذ أُو٤اط ٝاُخٞه٤غ ٓغ ٓغخٟٞ ٗظش اُغابِت . اُؼ ٓاث الإػ ٤ٗتجٗغضاّ  ،2

ٓغ اُؼ ٓاث أُضاٝسة ٖٓ ع٤ذ اُغضْ م ٝاُشٌَ م ٝاُغشٝف م ٝحأ٤ًذ ٓبذج اُٞعذة ٓغ  اُؼ ٓاث الإػ ٤ٗتجٗغضاّ  ،3

 اس خ ف ك٢ رُي 

 بغاؽت اُخؼب٤ش ٝاعخؼٔاٍ اُشٓٞص بذٍ اُغشٝف هذس الإٌٓإ. ،4

 جكو٢، . -جػخٔاد جعِٞل ٓٞعذ صآغ ك٢ حٞه٤ؼٜا لػٔٞد١ ،5

 ج٤ٔٛت أُؼِٞٓاث ك٤ٜا. جٝجٕ حخ٘اعب جبؼادٙ ٓغ ٝظ٤لخٚ  ،6

 ٌٕٞ ٓشئ٤ا  ٤ُ   ٜٝٗاسا .حجٕ  ،7

ٓذ٣٘مت  ذ ـؼح :2009( الأسزواىٞخ ىسْخ Boroondaraث٘هّٗلها ) – City of Harmony) فبُّ٘ اىَلْٝخ اىَزْبسقخ ) -صبىضبً:

ٓشًممضا   ُلأٗشممطت اُخضاس٣ممت ٝاُشممشًاث ٝسصماٍ الإػٔمماٍم ًٔمما ٝحخ٤ٔممض بشممٞاسػٜا أُضدعٔممت ٝجٓخ ًٜمما ؽابؼمما  حشار٤مما   بٞسٝٗمذسا

 .٤تؼ ٓاث الإػ ٗاُعخذػج ٛزٙ اُؼٞآَ بٔضٔٞػٜا ا٠ُ ٝػغ ػذـة جعخشاح٤ض٤اث ُِغ٤طشة ػ٠ِ ؽشم ػشع ٤ٔٓضا . ا

اىَسقَ٘ػ ثٖقب ؽق٘ؿ  ٞقخؼلاٍقبد الإػلاّاىٍؼبٝٞو أكائٞقخ ىيَؾقبه اىزغبهٝقخ ىزؾلٝقل ّق٘ع ٗػقلك ؽٞش فلٍذ ثيلٝخ ٍلْٝخ ث٘هّٗلها  

 Council  City of Harmony Plan ,2009,p.1) (Boroondara : ٍسز٘ٙ اى٘اعٖخ ٗرؾذ ٍسز٘ٙ اى٘اعٖخ ٕٜٗ

% ٖٓ عضْ ٝاصٜت 20-15أُظ ث ٣ضب جٕ لا حض٣ذ ػٖ  جٝ: اُؼ ٓاث حغج اُششكاث  )اىؾغٌ( رؾلٝل ّسجخ اىزغحٞخ ،1

 أُغَ . 

https://www.google.iq/url?sa=t&rct=j&q=&esrc=s&source=web&cd=17&cad=rja&uact=8&ved=0ahUKEwjNxKal2vDMAhUsIpoKHaVTAgQ4ChAWCEAwBg&url=https%3A%2F%2Fwww.melbourne.vic.gov.au%2FSiteCollectionDocuments%2Fcouncil-plan-2009-13.pdf&usg=AFQjCNHxYkyXt2VEdftHygzIXPnDRAWgfg&bvm=bv.122676328,d.bGg


Journal  of  Engineering    Volume    23     December      2017 Number  12 
 

   

13 

 

أُظ ث ؿ٤ش ٓغٔٞط بٜا  جٝػٔٞد٣ت ػ٠ِ ٝاصٜت أُب٠٘ م ب٤٘ٔا اُؼ ٓاث كٞم اُششكاث  جٝ: حزبج بظٞسة جكو٤ت  اىَ٘فغ ،2

 ٝاٗٔا ٣زبج ٤ٌَٛ  اص ُؼشع الإػ ٗاث ٝبظٞسة ػٔٞد٣ت .

: جعخخذاّ ػذد ٓغذٝد ٖٓ اُؼ ٓاث ُ٘وَ أُؼِٞٓاث الاعاع٤ت ٝػادة ٓا ٣ٌٕٞ اىزغبهٝخ ػيٚ اىَجْٚ ٞخالإػلاّاىؼلاٍبد ػلك   ،3

جكو٤ت، ػ٠ِ ٝاصٜت أُب٠٘ كض٣ادة ػذدٛا ٣ؤد١ ا٠ُ ٗخائش عِب٤ت ػ٠ِ اُطابغ اُؼاّ ُِٔب٠٘ ٝكؼاء  –لباسصة ػذدٛا جر٘إ 

 اُشاسع.

 : ٣ضب جٕ حٌٕٞ ٓغذٝدة ٝٓخ٘اعبت ٓغ ٓغاعت اُضذسإ. ػيٚ اىغلهاُ اىغبّجٞخ ىلأثْٞخ ٞخالإػلاّاىؼلاٍبد  ،4

 ؿ٤ش ٓؼاءة . جٝ: ٣ٌٖٔ جٕ حٌٕٞ ٓؼاءة  الأظبءح ،5

ٝجٕ   (2m): ٣غٔظ بٜا بغ٤ذ لا حخضاٝص  ؾ عوق أُب٠٘ ٝجٕ لا٣ض٣ذ اسحلاػٜا ػٖ  اىزغبهٝخ اىزوٗٝغٞخ ٞخػلاّالإاىؼلاٍبد  ،6

 ، ػٖ ٓغخٟٞ اُشط٤ق. m 3.7حشحلغ بٔغاكت ل

قخ  ٍّ  أٍِٗٗ ٍغَ٘ع اىَجقبكب اىز٘عٖٞٞقخ اىسقبثقخ ٝقوٙ اىجؾقش اُ ٍغَق٘ع اىَجقبكب اٟرٞقخ رصقيؼ اُ رنقُ٘ أسق  ىز٘عٖقبد ػب

 اىسٞحوح ػيٚ اىقصبئص اىزصََٞٞخ ٍِ فلاه: ٕٜٗ: اىؼلاٍبد الإػلاّٞخ)كىٞو ٍوشل( ىنبؽخ اىَؼِْٞٞ ثؼَيٞخ رْظٌٞ 

( رؾلٝقل اىيقُ٘. 4                   رؾلٝقل ؽغقٌ اىؾقوٗػ.(3      . ( رؾلٝقل اىَ٘فقغ 2       . )اىؾغٌ(( رؾلٝل ّسجخ اىزغحٞقخ1

( رؾقٞقـ اىزْبسقـ ٗالأّسقغبً  6         .اىَؼيٍ٘برٜ ػيٚ اىَزيققٜ اىؼتءاىزؾنٌ ؽٜ مَٞخ اىَؼيٍ٘بد اىَؼوٗظخ ىزغْت  (5

 ٗاىقصبئص اىشنيٞخ ى٘اعٖبد اىَجبّٜ ٍِ ؽٞش اىيُ٘ ٗاىْست ٗاىؾغٌ. اىؼلاٍبد الإػلاّٞخثِٞ 

 :وتصميم البحث الإطار النظري المحور الثالث: أستخلاص مفردات3:2
ػشع حؼش٣لاث ٓخخِلت  ُٔلّٜٞ الإػ ٕ  اُبغذح٘اٍٝ أُغٞس الاٍٝ ٖٓ  :الإطار النظري استخلاص مفردات 2-3-1

ٝبٔا ٣خذّ أُغاس أُؼشك٢ ُِبغذ  ُٔلّٜٞ الإػ ٕ اُغؼش١ ك٢ اُِـت ٝالاطط ط ُـشع اُخٞطَ ا٠ُ اُخؼش٣ق الإصشائ٢

ك٢ أُشٜذ اُغؼش١ ُٔشاًض أُذٕ ٝاُخ٢ حْ اعخخ طٜا  اٝحأر٤شٛ ٤تالإػ ٗؼ ٓاث اُب٤٘ٔا حؼٖٔ أُغٞس اُزا٢ٗ ٓؤششاث 

  ،2اُخِٞد اُبظش١. ًٔا ٓٞػغت باُضذٍٝ لٝٝكن ـ٤ُاـث ٓلّٜٞ اُضٞدة اُبظش٣ت 
 

المفردة 
 الرئيسة

 الممكنة وقيمها المستخلصة المؤشرات

 

 

 

 

 

الإػــــلاُ 

 اىؾعوٛ

 

 

 

 

 

ٍإشواد 

 ئكهامٞخ

 

 

 

 

 

اىقصبئص 

 اىزصََٞٞخ

 )اىللاىٞخ(

 ىيؼلاٍبد الإػلاّٞخ

 ٤ٔ٣ضـ اُؼ٘ظش بشٌَ ٗغب٢ بؼتُت عضٔٚ جٝ ػخآخٚ اُغضْ

 اُلشد أُخ٘وَ بٞاعطت ٗوَجػخٔادا ػ٠ِ عشػت اُغشًت أُغٔٞط بٜا ُغشًت  عضْ اُغشٝف

 اُلشد اُشاصَجػخٔادا ػ٠ِ أُغاكت أُوطٞػت ٖٓ هبَ 

 ٝأُؼ١ٞ٘ اُغغ٢ ٝػٔوٚ ٝأٌُإ اُلؼاء ٣ٞٛت حؼش٣ق ػاءةالإ

اُخ٘اهغ ا٢ُِٗٞ ب٤ٖ 

 اُؼ ٓت ٝ ِل٤ت اُغشٝف

ٓمممٖ  ممم ٍ ج٣ضممماد اُخٞاكمممن ٝاسٗغمممضاّ بمممم٤ٖ 

 الاُٞإ ٝاُخ٢ حؼط٢ ٝػٞع٤ت اُشه٣ت

 ٓغخٟٞ ػا٢ُ شذة إُِٞ

حغو٤ممن ػ٤ِٔممت اُخٞاكممن ٝاسٗغممضاّ كمم٢ ػمؼق 

 ب٤ٖ الاُٞإ ٝاُخ٢ حؼط٢ اُخش٣ٞش ك٢ اُشه٣ت

 ٓغخٟٞ ٓخٞعؾ شذة إُِٞ

 ٓغخٟٞ ٓ٘خلغ شذة إُِٞ

اُغذٝد اُخاسص٤ت 

 ُِؼ ٓت 

 .ح٤٤ٔض اُغاكاث اُخاسص٤ت ُِشٌَ

 أُٞهغ

 ت اُشه٣ت،لٝػٞع٤ـ 

 

 

 

 .اٗخظاس جٝ حواؽغ ً٘وطت ٜٓٔت ٗواؽ ك٢ اُؼ٘ظش حٞه٤غ

حٞه٤غ اُؼ٘ظش ػ٘ذ ٗواؽ اعخشاح٤ض٤ت بظمش٣ا ٝكم٢ ٜٗا٣مت ٓغماٝس بظمش٣ت ٝاُمز١ 

 .٣ؼٖٔ آٌا٤ٗت اُشه٣ا ٖٓ بؼذ ٝالإحظاٍ اُبظش١ أُغخٔش ٓغ اُؼ٘ظش

حٞه٤غ اُؼ٘ظش ػ٠ِ اُٞاصٜت ٓمٖ  م ٍ ٓشاػماة صٝا٣ما اُ٘ظمش ُلإٗغمإ ٝاُغلماظ 

 .ػ٠ِ ابشاص اُخلاط٤َ أُؼٔاس٣ت ٝػذّ إ لائٚ

 

 

 

  

 

 

 

 

 

جٗغام جٗظٔت 

 اُؼ ٓاث

ٓممٖ هبممَ بغممُٜٞت سٗظٔممت اُؼ ٓمماث ٝاُخمم٢ ٣ٌٔممٖ ح٤٤ٔضٛمما  ٣شممَٔ اُخظمم٤ْٔ أُخ٘اعممن

 مٝاُ٘غمممبٝاُغمممشٝفم  ماُِمممٕٞل : ٝاُخممم٢ حشمممَٔشخظممم٤ت ٝعمممذاث اُ٘ظممماّ ٝجصضائمممٚ 

 . ،ٝاُشعٞٓاث

 اىجبؽضخ -اىَسزقيص الإغبه اىْظوٛ (2علٗه هفٌ )
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آىٞخّ اىزأصٞو 

ٗؽـ ٍؾًٖ٘ 

اىغ٘كح 

 اىجصوٝخ 

 
 
 

 

اى٘ظ٘ؽٞخّ 

 ٗاىزص٘ه:
حخغوممممممن ػ٘ممممممذٓا 

حخظمممممممممممممممممممممممممق 

ػ٘اطممممش ٤ٌٛممممَ 

أُذ٣٘ممممممممممممممممممممممممممت 

بخظممممممممممممممممائض 

حظمممممممممممممممممممم٤ٔ٤ٔت 

 ٓغذدة ٢ٛٝ:

 

 

 أُغاساث:-1

  ٓؤشمممممممش اُخٞص٤مممممممٚ ج، 

 :ٝا٣ضاد اُطش٣ن

اُخٌآَ 

 اُبظش١

حؼض٣ض اُطابغ ٝا٣ُٜٞمت أٌُا٤ٗمت ٓمٖ  م ٍ اُؼ٘ا٣مت بخظما٤ْٓ اُؼ ٓماث الإػ ٤ٗمت ، 1ل

 ٌُِٔإ.ٝاُخ٢ ح٘غضْ ٓغ اُطابغ اُبظش١ 

 ، الاٛخٔاّ بأراد اُشاسع ٝحظ٤ْٔ اُلؼاء اُؼاّ. 2ل

اُغمذ ٓممٖ اُلٞػمم٠ اُبظمش٣ت ُخؼض٣ممض طممٞسة أُشمٜذ اُغؼممش١ ٝٝصٜمماث ٗظممش  ،3ل

  .أُشاٛذ ٖٓ   ٍ جٗشاء ٝاصٜاث ٝاػغت ٝٓخ٘اعوت ٓغ جٗظٔت اُؼ ٓاث

عُٜٞت 

 اُٞطٍٞ

 ٖٓ   ٍ ٝػٞط اُبذا٣اث ٝاُٜ٘ا٣اث ُٔغاساث اُغشًت.

 .  ٍ حأ٤ًذ  اط٤ت اُخٞص٤ٚ ُِٔغاس اُغش٢ً ٖٓ

 ٖٓ   ٍ جعخٔشاس٣ت أُغاس اُغش٢ً.

ٝحٔم٘ظ ا٤ُٜةت اُل٤ض٣ا٣ٝت ُِٔشٜذ  ػ ٓاث حؼشف ػ٘اطش ٝجشاساث إٖٓ   ٍ ٝصٞد  ا٣ُٜٞت

 اُشؼٞس باُؼ٤اع. ٚ ٖٓٝحٔ٘ؼ ٝاسٓإٖٓ أُشاٛذ اُشؼٞس باس

 

 أُؼاُْ -2

 

 .اُؼآّٖ   ٍ ٝػٞط اُشٌَ 

 ٖٓ   ٍ اُخ٤ٔضـ باسٗلشاد ٝاُٞعذة.

 ٖٓ   ٍ عُٜٞت إدساًٜا ٜٓٔا ج خِق أُذٟ اُض٢٘ٓ ٝأُغاكت ٝاُغشػت.

 .ٖٓ   ٍ ٝػٞط ٗظاّ اُغشًت ٝاُخٞص٤ٚ اُؼوذ -3

 ٖٓ   ٍ ٝصٞد اُؼ٘اطش اُخ٢ حضزل اسٗخباٙ.

 

 اىْظبً

ح٘ظ٤ْ اُؼ ٓاث الإػ ٤ٗت ػ٠ِ ٝاصٜاث  -1

   اسب٤٘ت:

   

بم٤ٖ  اُخظم٢ٔ٤ٔاُخٞاكمن ٓمٖ  م ٍ  :حأ٤ًذ ػآَ الاعمخٔشاس٣ت اُبظمش٣ت -

اسٗغمضاّ كمم٢ حظم٤ْٔ اُؼ ٓمماث  ٓشاػماة ٝ ٤ممتؼ ٓماث الإػ ٗاُاُب٘ا٣مت ٝ

   اسب٤٘ت ٝاصٜاث ٝجشٌاٍ ُٞإٝا ٗغب ٝ حوغ٤ٔاث ٓغ

  ٍ الاعخخذاّ اُغ٤ِْ ُلأُٞإ ٝاسشٌاٍ  : ٖٓحأ٤ًذ ػآَ اُٞػٞط -

 ٝأُٞاد ٝاُ٘غب ٝأُٞهغ.

لاسحلاػاث  اُؼ ٓاث الإػ ٤ٗتح٘ظ٤ْ  -2

 اسب٤٘ت ٝ ؾ اُغٔاء:

  الإػ ٗاث كٞم عطٞط اسب٤٘ت .ٖٓ   ٍ جعخٔشاس٣ت 

وُّن ٖٓ   ٍ  سزَواهٝخ اىْجبربدا ٌِّ  ح٘ظ٤ْ اسشضاس ٝاُ٘باحاث ٝجٕ لاحخغ  ُٔضاٍ اُشه٣ت َ ػائوا  حش

  .ُِٔؼِٞٓاث اُخ٢ ح٘وِٜا اُؼ ٓاث الإػ ٤ٗت اُبظش٣ت

 

 )اىزْ٘ع ٗاىغْٚ ؽٜ اىؼْبصو(اىزؼقٞل

 .سبؼاد ػ٠ِ ٝاصٜاث اسب٤٘تااُ٘غب أُغذدة  غو٤نح

 .سعائَ ٓباششة ٝٝاػغت غو٤نح

 .ػذد ٓغذٝد ٖٓ أٌُِاث ٝاُشٓٞص غو٤نح

 اُؼ ٓت. ٝ ِل٤تاُخ٘اهغ ا٢ُِٗٞ ب٤ٖ اُغشٝف حغو٤ن 

 

 

آىٞخّ اىزأصٞو 

ٗؽـ ٍؾًٖ٘ 

س ُّ٘  اىزَّيَ

 اىجصوٛ

 

 

 

 

 

 اىزأصٞو اىجصوٛ اىغَبىٜ

 حو٤َِ الاعخٔخاع بأُخخابؼاث اُبظش٣ت . ، ج

 أُ٘اظش راث اُو٤ٔت ٝ ِن ٓ٘اظش ؿ٤ش ٓشؿٞل بٜا. حؼشس ، ل

 أُلّٜٞ اُلشاؿ٢ ٝ اطت ٤ُِٔاد٣ٖ ٝاُلؼاءاث أُلخٞعت.  حؼشس ، س

  ٖٓ   ٍ: أُبا٢ٗ أُضاٝسة ٝ اطت اُخاس٣خ٤ت ٝاُذ٤٘٣ت د، حؼشس

اُخبمما٣ٖ اٌُب٤ممش كمم٢ ٝ ُِؼ ٓمماث الإػ ٤ٗممتاُلٞػمم٠ اُ٘احضممت ػممٖ اسػممذاد اٌُب٤ممشة  -1

 ،.ٝأُٞهغ مٝأُادة مٝاُ٘غب مٝإُِٞ ماُغضْلاُخظائض اُخظ٤ٔ٤ٔت ٖٓ ع٤ذ 

ٝاُخظائض اُشم٤ٌِت ُٞاصٜماث اسب٤٘مت  اُؼ ٓاث الإػ ٤ٗتاُظشاع اُضٔا٢ُ ب٤ٖ  -2

 بٞال،.ٝالا -ٞإُاسٝ -شباب٤يٝاُ –] طٞؽ لاكو٤ت م ػٔٞد٣ت، 

ػشمٞائ٤ت ح٘غم٤وٜا ٝاٗخشماسٛا ٛـ،اُخأر٤ش اُغِب٢ ػ٠ِ أُظٜش اُؼاّ ُِشاسع ٓمٖ  م ٍ 

 .ٓغ ٓو٤اط اُشاسع بلا ٣خ٘اعباسحلاػاث ٓخخِلت ٝٓو٤اط  ب٤ٜاًِٜا الإٗشائ٤ت

 :ووصفهاتعريف منطقة الدراسة 1-3-2 
حؼـذ إعذٟ جْٛ أُشاًض اُشئ٤غمت كم٢ ٓذ٣٘مت بـمذاد ٝاُخم٢ حومغ كم٢ ٓ٘طومت  ساحة التحرير(: –)الباب الشرقي  -مدينة بغداد مركز 

ٗظب ًب٤ش ػمشف بــمـ لٗظمب اُغش٣مت، ٝاُمز١ هماّ ب٘غخمٚ اُل٘مإ ٝاُ٘غماث  اُبال اُششه٢م ٣طَ ػ٠ِ اُضاٗب اُششه٢ ٖٓ اُغاعت

اُؼشاه٢ اُشاعَ صٞاد ع٤ِْ م ًٔا ٣ٝطَ ػ٠ِ صاٗبٜا اُـشب٢ صغش اُضٜٔٞس٣ت . ٣غمار١ اُغماعت ٓمٖ صاٗبٜما اُشمشه٢ عذ٣ومت اسٓمت 

ا حغمم٤ؾ بٜمما ػممذد ٓممٖ أُبمما٢ٗ اُٜآممت ٔمم٣ٝغار٣ٜمما ٓممٖ صاٗبٜمما اُشممٔا٢ُ شمماسع اُضٜٔٞس٣ممتم ٝصاٗبٜمما اُض٘ممٞب٢ شمماسع اُغممؼذٕٝ.  ً

ٝلرا٣ٞٗت اُؼو٤ذة، ٢ٛٝ ٖٓ أُمذاسط اُوذ٣ٔمت كم٢ بـمذاد م  1921ت ُِب٘اث، اُخ٢ حأعغج ع٘ت ٝا٤ُٔٔضة ٜٓ٘ا لٓذسعت دصِت الابخذائ٤

 [)/https://ar.wikipedia.org/wikiلبـذاد-]عاعت اُخغش٣ش . ٝب٘ا٣ت أُطؼْ اُخش٢ً عابوا  ٝب٘ا٣ت ٓشصإ ٌٝٓخبت اُٜ٘ؼت

. إ ٛزٙ اسػٔذة أُذٝسة اُخ٢ 5m)، ٝاسحلاع ل2,5mعٞا٢ُ لبٞصذ اسب٤٘ت اُشٝاه٤تم ٌٓٞٗت ٓٔش٠  ٓؼٔذا  بؼشع حخ٤ٔض أُ٘طوت 

،م حؼط٢ اعغاعا باُٞعذة ٝالاعخٔشاس٣ت ُِشاسع ٝباُخا٢ُ حٔزَ  اط٤ٚ ٤ٔٓضة ُٚ. حخ٘ٞع اب٤٘ت Cm ٣45بِؾ ٓؼذٍ هطشٛا ل
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اُظ٤اٗتم ٝحش٤ْٓ اُشاسع ك٢ اُؼٔشم ٝاُطشاصم ٝػذد اُطٞابنم ٝالاعخؼٔاٍ. ًٔا ٝجٕ اؿِب ٛزٙ اسب٤٘ت بغاصت ا٠ُ ػ٤ِٔاث 

 اُٞاصٜاث. 

ٗخٜاءا  بٔذ َ ح٘اٍٝ اُبغذ دساعت أُشاٛذ اُغؼش٣ت أُغ٤طت بأُ٘طوت م ٝحغذ٣ذا  بذا٣ت اُشاسع أُخظَ بغاعت اُخغش٣ش ٝا

  ٖٓ أُشاٛذ اُغؼش٣ت أُغ٤طت اُغاعت. شاسع اُشش٤ذم ٝػذد

 جعبال ج خ٤اس أُ٘طوت:1-3-3

ك٢ ٓشًض أُذ٣٘ت م كٜٞ هِبٜا اُ٘ابغ م بغبب ع٣ٞ٤خٚ ٝدٝسٙ اسهخظاد١  جعذٟ أُ٘اؽن أُٜٔت اُبال اُششه٢ ٣ٔزَِّ 

ٝصٞد ٓذٟ ٝاعغ ُِخغٞم ك٢ أُ٘طوت ُٔا ٣غ٣ٞٚ ٖٓ كؼا٤ُاث حضاس٣ت  ]حضاسة أُلشد  ٝاُخضاس١ أُْٜ ك٢ اُبِذ ٖٓ   ٍ

ٓشًضا  ٜٓٔا  ُخشًض اُلؼا٤ُاث اُخضاس٣ت ٝاسعخزٔاس٣ت.م ٝاُز١ ٝاُضِٔت[م ٝاسُبغت ٝأُٞاد اٌُٜشبائ٤ت ٝاٗٞاع ا شٟ م ٣ضؼِٚ 

جداس٣ت م ٝحخغذد أُغاٝس اُغش٤ًت اُز رت ػٖٔ ٛزٙ أُ٘طوت م ٝاُخ٢  –عذد ك٢ اُخظ٤ْٔ اسعاط ُِٔ٘طوت ًٞظ٤لت حضاس٣ت 

 .٣غذٛا صغش اُضٜٔٞس٣ت ٝعاعت اُخغش٣ش ٖٓ صٜت م ٝصغش اُغ٘ي ٝعاعت اُخ ٢ٗ  ٖٓ اُضٜت أُوابِت 

  باُ٘غبت ُٔذ٣٘ت بـذاد.ج٤ٔٛخٜا اُخاس٣خ٤ت  

 ٓ ئٔخٜا ٓغ ٓشٌِت اُبغذ. 

 ح٤ٔضٛا بطابغ عؼش١ ػٔشا٢ٗ ٣غَٔ ٓضٔٞػت ٖٓ اُظلاث أُخلشدة. 

م ُض٣ادة ًلاءحٜا اُؼ ٓاث الإػ ٤ٗت اُغاصت سع٤اء ٓ٘طوت بال اُششه٢ لعاعت اُخغش٣ش، ٝإػلاء عٔت اُخ٘ظ٤ْ ُطشم ػشع 

 ًلٞءا  ٣غاػذ ػ٠ِ ح٘ش٤ؾ اُغشًت اُخضاس٣ت ٝأُشٝس٣ت.ٝصؼِٜا ٓشًضا  ٓبٜضا  ٝ

ٝػ هخٚ  اُؼ ٓاث الإػ ٤ٗتابشاص اُخظائض أُؼٔاس٣ت ٝاُخشار٤ت ُٔذ٣٘ت بـذاد ٖٓ   ٍ أُؼاُضت اُبظش٣ت ُطشم ػشع  

 ٓغ اُخظائض اُش٤ٌِت ُٞاصٜاث اسب٤٘ت.

 : الاسموب المعتمد عمخ التحميل الوصفي لمباحثة:الرابعلمحور ا24:

تدددخل مجموعددة الخصدداصم التصددمٌمٌة ضددمن  :لمعلامــات الإعلانيــةتحميـل الخصــااص التصــميمية )الد ليــة( 1-4-1

الفدرد , وتؤثر بشكل مباشر على تحقٌق متطلبات وضوحٌة الرؤٌة , وسرعة إدراكها من قبل  ٌةعلامات الإعلانالإطار تصمٌم 

 صاصم كالآتً:. ٌمكن إجمال هذه الخالراجل والفرد المتنقل بواسطة نقل

 مددن خددلال الملاحظددات التدً تددم تسددجٌلها مٌدددانٌاح , ٌظهدر بوضددوم وجددود علاقددة رٌدر متكافصددة فددً طددرق عددرض الحجمم: 

 ؤدي الى هٌمنة علامات بعض الفعالٌات على الأخرى.تالتجارٌة بحٌث  ٌةالإعلان العلامات

فٌده مدن جهدة  المركبداتلٌس هنالك علاقة واضحة بٌن أرتفاع الحروف من جهدة وندوع الشدارع وسدرعة  جم الحروف:ح 

فً حٌن  للفرد الراجل , والفرد المتنقل بواسطة نقلأخرى, حٌث تفتقر بعض الفعالٌات الى الكتابة بالحجم الكافً لتعرٌفها 

فدً  التكدافؤرٌدف فدً فضدال الشدارع ممدا ٌسدبل عددم حروف كتابة أكبر من الحجدم المطلدول للتعأخرى تستعمل فعالٌات 

  الفرم وهٌمنة بعض العلامات على العلامات المجاورة .

 تعمدل والتدً بالإضدالة والمتمثلدة الإعلانٌدة للعلامدات  البصري الجذل عناصر أبرز الى الدراسة منطقة تفتقر:  الإضاءة 

 .الشارع فضال داخل والحركة بالحٌوٌة الشعور أعطال على

  :العلامة وخلفية الحروفالتناقض اللوني بين  

  فٌما ٌتعلدق بالمجموعدات اللونٌدة فدلن الغالبٌدة العظمدى مدن العلامدات الإعلانٌدة هدً بد لوان حمدرال وصدفرال , حٌدث

تستخدم الألوان الساخنة والمتوسطة الشدة لوناح لخلفٌدة العلامدة ممدا ٌدؤثشر بشدكل سدلبً علدى عملٌدة الإدراك البصدري 

 (3شكل)ً. للمتلق  

  ل من متطلبدات سم الفعالٌة وٌقلش اتستعمل بعض العلامات خلفٌة تحتوي على أنماط تشكٌلٌة معٌنة بالشكل الذي ٌشوش

 .وضوحٌة الرؤٌة

 .حافات الخارجٌةللتمٌٌز لا ٌوجد  الحدود الخارجية للعلامة: 

تفتقر منطقة الدراسة الى أبسط العلاقات القٌاسٌة وهً تحدٌد مواقع منظمة للعلامات الإعلانٌة حٌث تتسدم طبٌعدة لموقع: ا 

أفقددً( بالشددكل الددذي ٌتناسددل مددع  -الإعلانددات بعشددواصٌة مواقعهددا وعدددم تددوفر أمطددر أو أنظمددة خاصددة للموقددع )عمددودي

بعدض أصدحال فعالٌدات الطدابق الأرضدً ٌسدتخدم علامدة الخصاصم الشكلٌة لواجهات الأبنٌة وفضدال الشدارع , كمدا أن 
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ضمن رصٌف المشاة بالشكل الذي ٌعٌق من حركة المشاة , مما ٌشدٌر الدى التبداٌن فدً طدرق عدرض العلامدات الإعلانٌدة 

 وبالشكل الذي ٌقلل من درجة التنظٌم فً فضال الشارع .

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ٝكمن حو٤م٤ْ اُباعزمت ٓمٖ  اُضمٞدة اُبظمش٣تحمْ ج خبماس ٓؤشمشاث  : آليّة التأثير وفـق مفهـوم الجـودة البصـريةتحميل  1-4-2

مغت، 4شمٌَ لاسشمٌاٍ جدٗماٙ   ٍ اُخو٤٤ْ ُظٞس ٝاهغ عاٍ أُ٘طومت أُذسصمت كم٢   Ø-ٓخٞعمؾ  ○ -هم١ٞ ●ٝكمن ٓؤشمشل ٝأُٞػُّ

 ٣أح٢: ًٝٔا ،3لسهْ  اُضذٍٝ ك٢ ػؼ٤ق،

ٌ ة والتصور للقطات المنتخبدة النتداصج  أظهرت: ا خباس ٓؤششاث اُٞػٞع٤تـ ٝاُخظٞس1-4-2-1 نتاصج أختبار مؤشرات الوضوح

 المسارات:  -1 التالٌة :

 :ٍإشو اىز٘عٞٔ ٗأٝغبك اىحوٝـ -أ

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Building 9 Building 8 Building 7 Building 6 Building 5 Building 4 Building 3 Building 2 Building 1 

Level1 Level2 

 اُخ٘اهغ ا٢ُِٗٞ ب٤ٖ اُغشٝف ٝ ِل٤ت اُؼ ٓت أُغذدة ػ٠ِ ٝاصٜاث أُبا٢ٗ أُخخاسة. أُظذس: لاُباعزت،، حغ٤َِ 3شٌَل

 

 ػققلّح ٍشققبمو ٗعقق٘ك سققجـ ٍَققب ٖققوٝظ

 ثبىقصققققققققققققققققققققققققبئص رققققققققققققققققققققققققورجػ

 ىيؼلاٍققققققققبد( اىللاىٞقققققققخ)اىزصقققققققََٞٞخ

 ؽقٜ ٍجبشقو ثشقنو رقإصِّو اىزٜ الإػلاّٞخ

 ىنقو اىوؤٝقخ ٗظ٘ؽٞخّ ٍزحيجبد رؾقٞـ

 اىَزْققققو ٗاىؾقققوك,  اىواعقققو اىؾقققوك ٍقققِ

 .ّقو ث٘اسحخ

Text 

Text 

Text 

Text 

Text 

دائرة الأصول 

 اللونية

Le
ve

l 1
 

, اللددون رامقددة : حددروف بٌضددال ف خلفٌددةالعلامددة وخلفٌددة الحددروفأعلددى تندداقض بددٌن 

 . متوسطة شدة اللونحروف رامقة اللونف خلفٌة 

Text 

Le
ve

l 2
 

 : العلامدة وخلفٌدة الحدروفمستوى متوسط للتنداقض بدٌن 

, خلفٌدة اللدون متوسدطة شددةاللونف حدروف  رامقةخلفٌة 

 .متوسطة شدة اللون ف  حروف متوسطة شدة اللون 

Text 

Text Text 

Text 

Text 

Text 

image 

Text 

Text 

Text 

Text 

Text +image 

Text+ image 

ة مما سمب  وجمود مشماكل  مد  يظهر 

بالخصممممممممممممممممممممممائ  تممممممممممممممممممممممرتب  

علاممممممممممات لل )الدلالية(التصمممممممممميمية

 بشممكل مباشممر رالتممي تممؤث   يممةالإ لان

ة وضممممموحي   فمممممي تحقيممممم  مت لبمممممات

الفممممرد الراجممممل   الرؤيمممة لكممممل ممممن 

 والفرد المتنقل بواس ة نقل.

)عدم وجود تصامٌم محددة وواضحة لأنظمة العلامات المخصصة لتوجٌه حركة المشاة :  )انسا  أنظمة العلامات

والمركبات والتً ٌمكن تمٌٌزها من قبل شخصٌة وحدات النظام وأجزاصه والتً تتضمن ) اللون والنسل والرسومات(. 

 شكل]أ[
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 ]ل[

:)ٛشٌَ]ج[ )اىزنبٍو اىجصو 

ػؼق الإػ ٗاث اُخ٢ حؼضص اُطابغ ٝا٣ُٜٞت أٌُا٤ٗت -

 ٝاُخ٢ حؼشف اُب٠٘ اُل٤ض٣ا٣ٝت ُِٔشٜذ اُغؼش١.

ػذّ ٝصٞد جٛخٔاّ ٝاػظ بأراد اُشاسع ٝحظ٤ْٔ -

 اُلؼاء اُؼاّ.

ػذّ ٝصٞد ٝاصٜاث ٝاػغت ٝٓخغوت ٓغ ؽشم ػشع -

م ع٤ذ حخٔزَ بأٜٗا ٝاصٜاث حظَ ٤تلإػ ُٗؼ ٓاث اا

 . ا٠ُ ٓغخٟٞ اُخِٞد اُبظش١

 

)سٖ٘ىخ اى٘ص٘ه(: 

 أُغاس اُغش٢ً بٞػٞط اُبذا٣اث ٝاُٜ٘ا٣اث  ٣خ٤ُّٔض-

لا ٣ٞصذ ٗظاّ ٓؼِٞٓاح٢ ُخأ٤ًذ  اط٤ت اُخٞص٤ٚ ُِٔغماس -

 اُغش٢ً .

لا ٣ٞصممذ ح٘ظمم٤ْ ٌٓمما٢ٗ ُشطمم٤ق اُشمماسع ٝبٔمما ٣غوممن -

 شٌَ ]ل[ عُٜٞت اُٞطٍٞ ُغشًت أُشاة.

بالإشمماساث ٣خممضٝد اُشمماسع اُخمماص بغشًممت اُغمم٤اساث -

 .ٝبٔغاكاث ٓغغٞبت ٝبٌاكت اسحضاٛاث

 شٌَ ]س[ اىَؼبىٌ : -2

 .اُؼاّ اُشٌَ ٞػٞط٣خ٤ٔض أُؼِْ لٗظب اُخغش٣ش، ب-

م ٌُزشة اُؼ٘اطش اُخ٢ حضزل ٝاُٞعذة باسٗلشاد لا ٣خ٤ٔضـ-

 .الاٗخباٙ

 ٝأُغمماكت اُضٓ٘مم٢ أُممذٟ ج خِممق ٜٓٔمما إدساًممٚ ٣غممَٜ-

 .ٝاُغشػت

 

 

(اىزؼوٝؼ ثبىٖ٘ٝخ):  
جكخواس ٓ٘طوت اُذساعت ا٠ُ دلائَ حٞػظ اُخؼش٣ق -

ب٣ٜٞت أُ٘طوت ٣ٞٛٝت اُشٞاسع أُخظِت بٜا ٝأُخٔزِت 

 ٝاُشش٤ذ،. -بـ لشاسع اُغؼذٕٝ

 ]ج[
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 اىْظبً:أفزجبه ٍإشو 1-4-2-2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                        ( رؾيٞو ٗافغ ؽبه ٍْحقخ اىلهاسخ ظَِ أفزجبه ٍإشواد اى٘ظ٘ؽٞخّ ٗاىزص٘ه4شنو )

 أُظذس: لحظ٣ٞش اُباعزت،

Building 5 Building 1 Building 2 Building 3 Building 4 Building 6 Building 8 Building 9 Building7 

 ]هـ[

 ]د[

 :  اىزقبغؼبد -3

ػممممؼق ٝػممممٞط ٗظمممماّ اُؼ ٓمممماث ُِغشًممممت -

  ٝاُخٞص٤ٚ.

 حخ٤ٔمممض أُ٘طومممت باُخشممم٣ٞش اُبظمممش١ ٌُزمممشة-

شمممممٌَلد،  اُؼ٘اطمممممش اُخممممم٢ حضمممممزل اسٗخبممممماٙ.

 ٝشٌَلٛـ،

                                       .ٍإشو اىْظبً( ٗاعٖبد الأثْٞخ اىَحيخ ػيٚ ؽعبء اىشبهع ٗكٗهٕب ؽٜ رؾقٞـ 5) شنو

 :)تصوٌر الباحثة(المصدر

 (5) شنو:  ػيٚ ٗاعٖبد الأثْٞخ( اىؼلاٍبد الإػلاّٞخ)رْظٌٞ  (1

 اُؼ ٓاث الإػ ٤ٗتٝلا ٣ٞصذ حٞاكن حظ٢ٔ٤ٔ ب٤ٖ اُخظائض اُش٤ٌِت ُٞاصٜاث الاب٤٘ت ػبٍو الاسزَواهٝخ اىجصوٝخ: رأمٞل -أ

 .ٜاٝجشٌاُ ٜاٝاُٞاٗ ٜاٝاصٜاث اسب٤٘ت ٝٗغب حوغ٤ٔاث ٗغضاّ ك٢ حظ٤ْٔ اُؼ ٓاث ٓغٖٓ   ٍ ٓشاػاة حغو٤ن الا

ػلاء اػ٘ظشا  ٓغاٛٔا  ك٢  الإػ ٤ٗت اُؼ ٓاثٔزَ ح ػٖٔ ٓ عظاث اُذساعت ا٤ُٔذا٤ٗت ُِباعزت لا :ػبٍو اى٘ظ٘ػرأمٞل -ة

 اُٞػٞط ُٞاصٜاث الاب٤٘ت .
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ػ٠ِ  الإػ ٤ٗتؼ ٓاث ُِٓغذدة اسبؼاد  ج ؽشاُباعزت  ْ حضذ ُ ُٔ٘طوت اُذساعتمُِٔشاٛذة ا٤ُٔذا٤ٗت  ٝكوا   اىزؼقٞل: 1-4-2-5

حغو٤ن ُٔخطِباث ٝػٞع٤ت اُشه٣ت باسػخٔاد ٛ٘اُي  ٣ٞصذًٔا ُْ ؿ٤ش ٓباششة ٝؿ٤ش ٝاػغتم ًاٗج شعائَ ٝاُٝاصٜاث اسب٤٘ت م 

  عابوا .ٝاُخ٢ حْ رًشٛا اُؼ ٓت  ػ٠ِ ٓبذج اُخ٘اهغ ا٢ُِٗٞ ب٤ٖ اُغشٝف ٝ ِل٤ت 

 :آىٞخّ اىزأصٞو ٗؽـ ٍؾًٖ٘ اىزي٘س اىجصوٛرؾيٞو  1-4-3

ٝكن حو٤٤ْ  ٤تالإػ ٗ ؼ ٓاثاُحْ ج خباس ٓؤششاث اُخِٞد اُبظش١ اُ٘احش ٖٓ آىٞخّ اىزأصٞو اىجصوٛ اىغَبىٜ ىيَشٖل:  1-4-3-1

 ػؼ٤ق، ًٝٔا Ø-ٓخٞعؾ  ○ -ه١ٞ ●ٝكن ٓؤششل ،8ل اُباعزت ٖٓ   ٍ اُخو٤٤ْ ُظٞس ٝاهغ عاٍ أُ٘طوت أُذسصت ك٢ اُشٌَ

 ،4ل اُضذٍٝ ٓٞػغت ك٢

ثبىشنو اىنٛ  ٞخؼلاٍبد الإػلاّاىٍِٗ مىل ٝزجِٞ ثؼلً ٗع٘ك آىٞبّد ٗاظؾخ ٍْٗش٘كح ثشنو عٞل ؽَٞب ٝزؼيـ ثاكاهح ٗصٞبّخ  

 ٝزعبٍِ ٍغ صٞبّخ اىَجبّٜ أظبؽخ اىٚ ظؼؼ اىٖٞبمو الإّشبئٞخ ٗػلً ٍلائَزٖب ٍغ اىسٞبؿ اىَؾٞػ ٗؽومخ اىَبهح .

ٖٓ   ٍ ٓشاصؼت اُضٜت أُغؤُٝت ػٖ ح٘ظ٤ْ ٝاهغ عاٍ إػ ٗاث شٞاسع أُذ٣٘ت اىغبّت اىزشوٝؼٜ: -آىٞخّ الإصلاػ 1-4-3-2

آاٗت  –ُض٘ت اُخظا٤ْٓ  (أُظذس: جٓاٗت بـذاد، حْ ٝػغ ػذد ٖٓ اُوٞا٤ٖٗ ُخ٘ظ٤ْ الإػ ٗاث ٝحؼٔ٘ج ٓا٢ِ٣: - لُض٘ت اُخظا٤ْٓ

 ،2000مبـذاد

   ٣غٔظ بٞػغ الإػ ٗاث ػ٠ِ عطٞط اُؼٔاساث لاُظ٘اػ٤ت ٝاُخضاس٣ت ٝأٌُاحب، ٝجٕ ٣شكن ػوذ إ٣ضاس ٖٓ ٓاُي اُب٘اء ػ٘ذ

 الإػ ٗاث.أُٞاكوت اُٜ٘ائ٤ت ػ٠ِ ٝػغ ٛزٙ 

 ٗ ػ٠ِ اُغطظ اُٞاعذ ٝشش٣طت جٕ لاحٞػغ كٞم بؼؼٜا . ٤ت٣غٔظ بٞػغ اًزش ٖٓ ػ ٓت إػ 

 :حٌٕٞ سعّٞ ٛزا اُ٘ٞع ٖٓ الإػ ٗاث ًٔا ٢ِ٣  

  سعّٞ اُؼ ٓت الإػ ٤ٗت ٝحذكغ ع٣ٞ٘ا : ٓغاعت اُؼ ٓتx  2000 ّ/2د٣٘اس 

  بذٍ سعْ الإػ ٕ لٝحذكغ ع٣ٞ٘ا  ج٣ؼا ،: لٓغاعت اُؼ ٓتx  2000 ّ/2د٣٘اس،x  3 ل٢ٛ ػذد الإػ ٗاث أٌُٔ٘ت، ٓغ حضذ٣ذ

 ٛزٙ اُش ظت الإػ ٤ٗت ُٜزٙ اُشعّٞ ع٣ٞ٘ا . 

 ٣ضب جٕ لا حغضب اُؼ ٓاث الإػ ٤ٗت ج١ ٖٓ اُشٞا ض الإسشاد٣ت ٝاُخغز٣ش٣ت. 

 . ك٢ عاُت ٝػغ الإػ ٗاث ك٢ جساػ٢  اطت ٣ضب اُغظٍٞ ػ٠ِ ٓٞاكوت أُاُي اُخط٤ت 

ىَسبه  اسزَواهٝخ اىْجبربد ٗػلً ؽغجٖب أفزجبه ( 7شكل)

                                              المصدر:)تصوٌر الباحثة(.   اىوؤٝخ

هرؾبػبد الاثْٞخ ٗفػ لا اىؼلاٍبد الإػلاّٞخرْظٌٞ ( 6شكل)

 المصدر:)تصوٌر الباحثة( اىسَبء

هرؾبػبد الاثْٞخ ٗفػ لا اىؼلاٍبد الإػلاّٞخرْظٌٞ ( 2

 (6شنو) :اىسَبء

شٌِج الإػ ٗاث كٞم عطٞط اسب٤٘ت عٔت عِب٤ت بأحضاٙ  

 ح٘ظ٤ْ ٝاعخٔشاس٣ت  ؾ اُغٔاء .      

ىَسبه  اسزَواهٝخ اىْجبربد ٗػلً ؽغجٖب أفزجبه 1-4-2-4

 (7شكل) :اىوؤٝخ

ا٠ُ ٗضذ جٕ ٛ٘اُي ٗوظا  ٝاػغا ك٢ ٝصٞد اُ٘باحاث بالإػاكت  

ػذّ ٝصٞد ح٘غ٤ن ٝح٘ظ٤ْ ُٔٞاهغ اسشضاس ٝعضبٜا ُٔضاٍ 

 الإعلانات. سه٣ت
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اىَؾوكح 

 اىوئٞسخ

 ظؼٞؼ ٍز٘سػ ف٘ٛ اىَزغٞواد اىََنْخاىَإشواد ٗ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

آىٞخّ اىزأصٞو 

ٗؽـ ٍؾًٖ٘ 

ىغ٘كح ا

 اىجصوٝخ 

 
 
 
 
 
 
 
 
 
 
 

اُٞػٞع٤تـ 

 ٝاُخظٞس:

 : أُغاساث -1

 

  ٓؤشش اُخٞص٤ٚ ج، 

 :ٝا٣ضاد اُطش٣ن

جٗغام 

جٗظٔت 

 اُؼ ٓاث

 ٣ٌٖٔ ٝاُخ٢ اُؼ ٓاث سٗظٔت أُخ٘اعن اُخظ٤ْٔ

 اُ٘ظاّ ٝعذاث شخظ٤ت هبَ ٖٓ بغُٜٞت ح٤٤ٔضٛا

م ٝاُغمممشٝفم اُِمممٕٞ: ل حشمممَٔ ٝاُخممم٢ ٝجصضائمممٚ

 ،. ٝاُشعٞٓاثم ٝاُ٘غب

  Ø 

اُخٌآَ 

 اُبظش١

حؼض٣ممض اُطممابغ ٝا٣ُٜٞممت أٌُا٤ٗممت ٓممٖ  مم ٍ ، 1ل

الإػ ٤ٗممممت ٝاُخمممم٢ اُؼ٘ا٣ممممت بخظمممما٤ْٓ اُؼ ٓمممماث 

 ٕ.ح٘غضْ ٓغ اُطابغ اُبظش١ ٌُِٔا

  Ø 

، الاٛخٔمماّ بأرمماد اُشمماسع ٝحظمم٤ْٔ اُلؼمماء 2ل

 اُؼاّ. 
  Ø 

اُغذ ٖٓ اُلٞػ٠ اُبظش٣ت ُخؼض٣مض طمٞسة ، 3ل

أُشممٜذ اُغؼممش١ ٝٝصٜمماث ٗظممش أُشمماٛذ ٓممٖ 

 ممم ٍ جٗشممماء ٝاصٜممماث ٝاػمممغت ٝٓخ٘اعممموت ٓمممغ 

 .جٗظٔت اُؼ ٓاث

 ○  

عُٜٞت 

 اُٞطٍٞ

 

 ُٔغماساث ٝاُٜ٘ا٣ماث اُبمذا٣اث ٝػٞط   ٍ ٖٓ

 .اُغشًت
●   

 ُِٔغممماس اُخٞص٤مممٚ  اطممم٤ت حأ٤ًمممذ  ممم ٍ ٓمممٖ

 ٖٓ   ٍ الإػ ٗاث اُغش٢ً
  Ø 

    .اُغش٢ً أُغاس جعخٔشاس٣ت   ٍ ٖٓ

ػ ٓمماث حؼممشف  ٝجشمماساث إٓممٖ  مم ٍ ٝصممٞد  ا٣ُٜٞت

ٝحٔ٘ظ أُشماٛذ ا٤ُٜةت اُل٤ض٣ا٣ٝت ُِٔشٜذ  ػ٘اطش

اُشمممؼٞس  ٚ ٓممٖٝحٔ٘ؼمم ٝاسٓممإٖٓ اُشممؼٞس بمماس

 باُؼ٤اع.

  Ø 

  ○  .ٖٓ   ٍ ٝػٞط اُشٌَ اُؼاّ أُؼاُْ

 Ø   ٖٓ   ٍ اُخ٤ٔضـ باسٗلشاد ٝاُٞعذة.

ٓمٖ  مم ٍ عممُٜٞت إدساًٜمما ٜٓٔما ج خِممق أُممذٟ اُضٓ٘مم٢ ٝأُغمماكت 

 ٝاُغشػت.
●   

 Ø   .ٖٓ   ٍ ٝػٞط ٗظاّ اُغشًت ٝاُخٞص٤ٚ اُؼوذ

 Ø   اُؼ٘اطش اُخ٢ حضزل اسٗخباٙ.ٖٓ   ٍ ٝصٞد 

 

 اُ٘ظاّ

 Ø     ػ٠ِ ٝاصٜاث اسب٤٘ت اُؼ ٓاث الإػ ٤ٗتح٘ظ٤ْ -1

 Ø   سحلاػاث اسب٤٘ت ٝ ؾ اُغٔاءلا الإػ ٤ٗت اُؼ ٓاثح٘ظ٤ْ  -2

وُّن ٖٓ   ٍ  عخٔشاس٣ت اُ٘باحاثا ٌِّ  ح٘ظ٤ْ اسشضاس ٝاُ٘باحاث ٝجٕ لاحخغ  َ ػائوا  حش

  .وِٜا اُؼ ٓاث الإػ ٤ٗتُِ٘ٔؼِٞٓاث اُخ٢ ح اُبظش٣تُٔضاٍ اُشه٣ت 
  Ø 

اُخؼو٤ذ لاُخ٘ٞع 

ٝاُـ٠٘ ك٢ 

 اُؼ٘اطش،

 Ø   .سبؼاد ػ٠ِ ٝاصٜاث اسب٤٘تااُ٘غب أُغذدة  غو٤نح

  Ø  .سعائَ ٓباششة ٝٝاػغت غو٤نح

 Ø   .ػذد ٓغذٝد ٖٓ أٌُِاث ٝاُشٓٞص غو٤نح

 أعداد الباحثة -( أختبار آليّة التأثير وفق مفهوم الجودة البصرية 3جدول)
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 شكل ]ل[

 شكل ]أ[

 شكل ]ج[

 شكل ]هـ[

 شكل ]د[

 شكل ]و[

 
 

  Ø  اُؼ ٓت. ٝ ِل٤تاُخ٘اهغ ا٢ُِٗٞ ب٤ٖ اُغشٝف حغو٤ن 

  اسحلاع  4ك٢ عاُت الإػ ٗاث ػ٠ِ اُطشم اُغش٣ؼت ٝٓذا َ أُذٕ : عذدث جبؼاد اُؼ ٓت ّ x5  ػشع م ٝحغخٞك٢ جصٞس ّ

د٣٘اس ع٣ٞ٘ا / ّ 10000(جشـاٍ ٓغشٓاث اُشاسع بٔؼذٍ 
2

 .، 

  بـذاد بأعخز٘اء اُشٞاسع ك٢ عاُت الإػ ٗاث ػ٠ِ اُطشم اُزا٣ٞٗت ٝاُشئ٤غت ل ٝحشَٔ ص٤ٔغ اُطشم دا َ ٓذ٣٘ت

 : ٣شاػ٠ ٓا٢ِ٣ اُغ٤ٌ٘ت،

  50حواؽغ ٓغ شاسع ٣ضب جٕ لا٣وَ ػٖ جٝإشاسة ٓشٝس٣ت  جٝاُبؼذ ب٤ٖ اُؼ ٓت ٝج١ عاعت .ّ 

 ٖ50 عذدث اُبؼذ ب٤ٖ ػ ٓت ٝا شٟ بٔغاكت لاحوَ ػ .ّ 

 ض٣ذ ػٖ جسبغ ُٞعاث ك٢ اُغٔاط بئػ ٗاث اُششًاث ػ٠ِ اُخواؽؼاث ٝالاشاساث اُؼٞئ٤ت ٝٓزِزاث اُطشم ػ٠ِ جٕ لاح

اُخواؽغ اُٞاعذ ٝلا٣غٔظ ُِششًت اُٞاعذة  بأًزش ٖٓ ػ ٓخ٤ٖ ك٢ ٗلظ أُٞهغ ػ٠ِ جٕ لا حؼ٤ن عشًت أُشٝسلػذا ٓا٣خْ 

 اعخز٘ائٚ ٖٓ هبَ اسٓاٗت،.

  ٚ٘ٔد٣٘اس ع٣ٞ٘ا/ ّ 10000(ػٖٔ عشّ اُشاسع  جٝحٌٕٞ جصٞس جشـاٍ اُشط٤ق ُلإػ ٗاث أُٞصٞدة ػ
2
.، 

ٝزعؼ ٍِ ٍواعؼخ ف٘اِّٞ )ٍجبكب ٗر٘عٖٞبد( أٍبّقخ ثغقلاك اّٖقب ارسقَذ  ثبىؼٍَ٘ٞقخ ٗافزصقود أعيجٖقب ػيقٚ كؽقغ أعق٘ه ٍبىٞقخ 

ٍقبثققو ػققوض 

اىؼلاٍقققققققققققققبد 

, ٞققققققققققخالإػلاّ

ٍَققققققب سققققققَؼ 

ثبىَقبىؾققققققققبد 

ٗاىزشققققققٕ٘بد 

اىغَبىٞققققققققققققققخ 

ى٘اعٖقققققققققققققبد 

الاثْٞقققققققققققققققققققخ 

ٗؽعقققققققققققققققققبء 

اىشبهع ّزٞغخ 

ػقققققلً ٗعققققق٘ك 

 ٍجبكب ٗآىٞبّد

٘ظققؼ غققوؿ ر

أسققققققققققققققزقلاً 

 اىؼلاٍقققققققققققققبد

 ٞقققققققققققققخالإػلاّ

ثَقزيقققققققققققققققؼ 

أشققققققققققققققققنبىٖب 

ٗثبىشنو اىنٛ 

 ٖقققققبٝغؼقققققو ٍْ

أؽققل اىؼْبصققو 

اىغَبىٞخ اىزقٜ 

رسقققققبٌٕ ؽقققققٜ 

ئعْققبء ٗأصققواء 

ٍشققققققققققققققققققققٖل 

  اىَلْٝخ.

                 .ظَِ آىٞخّ رأصٞو اىؼلاٍبد الإػلاّٞخ ػيٚ اىغبّت اىجصوٛ اىغَبىٜ ىيَشٖل( أفزجبه ٗافغ ؽبه اىَْحقخ 8شنو) 
 أُظذس:لحظ٣ٞش اُباعزت،
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اىَؾوكح 

 اىوئٞسخ

 ظؼٞؼ ٍز٘سػ ف٘ٛ اىَزغٞواد اىََنْخاىَإشواد ٗ

 

 

 

 
آىٞخّ اىزأصٞو 

ٗؽـ ٍؾًٖ٘ 

اىزي٘س 

 اىجصوٛ

 

 

 

 

 

اُخمممممممممممممممممأر٤ش 

اُبظمممممممممممش١ 

اُضٔممممممممممممما٢ُ 

 ُِٔشٜذ

   ● الاعخٔخاع بأُخخابؼاث اُبظش٣ت . ػؼق - ج

   ● حؼشس أُ٘اظش راث اُو٤ٔت ٝ ِن ٓ٘اظش ؿ٤ش ٓشؿٞل بٜا. - ل

   ● حؼشس أُلّٜٞ اُلشاؿ٢ ٝ اطت ٤ُِٔاد٣ٖ ٝاُلؼاءاث أُلخٞعت.  -س

 ٝاُذ٤٘٣ت ٖٓ   ٍ:حؼشس أُبا٢ٗ أُضاٝسة ٝ اطت اُخاس٣خ٤ت  - د

ٝاُخبمما٣ٖ  ُِؼ ٓمماث الإػ ٤ٗممتاُلٞػمم٠ اُ٘احضممت ػممٖ اسػممذاد اٌُب٤ممشة  -1 

اٌُب٤ش ك٢ اُخظائض اُخظ٤ٔ٤ٔت ٖٓ ع٤ذ اُغضْ ٝإُِٞ ٝاُ٘غب ٝأُادة 

 ٝأُٞهغ.

ٝاُخظمممائض اُشممم٤ٌِت  اُؼ ٓممماث الإػ ٤ٗمممتاُظمممشاع اُضٔممما٢ُ بممم٤ٖ  -2

 ابٞال،. -اُٞإ -شباب٤ي –ُٞاصٜاث اسب٤٘ت ] طٞؽ لاكو٤ت م ػٔٞد٣ت، 

 ○  

●   

اُخمممأر٤ش اُغمممِب٢ ػِممم٠ أُظٜمممش اُؼممماّ ُِشممماسع ٓمممٖ  ممم ٍ ػشمممٞائ٤ت  -ٛمممـ

ح٘غممم٤وٜا ٝاٗخشممماسٛا ب٤ٜاًِٜممما الإٗشمممائ٤ت باسحلاػممماث ٓخخِلمممت ٝٓو٤ممماط لا 

 .٣خ٘اعب ٓغ ٓو٤اط اُشاسع

    ○  

مَقب ٗٝزعقؼ ,  ٞقخالإػلاّ ىيؼلاٍقبدػٍَ٘بً مبّذ ّزبئظ اىلهاسخ رؼحٜ اىَإشواد اى٘اظؾخ ػِ اىغ٘اّت اىسيجٞخ ؽٜ الاسقزؼَبه 

ف٘ح رؾقـ ٍإشقواد اىزيق٘س اىجصقوٛ ٍقبثقو أّقؾقبض ؽقٜ رحجٞقـ ٍإشقواد اىغق٘كح اىجصقوٝخ , ٍَقب ٝشقٞو اىقٚ صقؾخ ؽوظقٞخ 

 ئرصقبه ؽؼقو أكائٖقب ث٘صقؾٖب مؾقبءح ػيقٚ )اىللاىٞخ( ىيؼلاٍبد الإػلاّٞقخ اىزصََٞٞخ اىقصبئص ؽٜ اىز٘اؽـ عٞبة ٝإصِّو) اىجؾش :

س اىجصوٛ ؽٜ اىَشٖل اىؾعوٛ ىَوامي اىَلُ( ظبٕوح ٗىٝبكح اىجصوٝخ اىغ٘كح ٗػيٚ فؾط, ٗئكهاك ُّ٘  .اىزَّيَ

  :ستنتاجاتالا 5 -2
حضاس٣ت م  هذ حٌٕٞ: ٝإ٣ؼاصاث ُِٔخِو٢ـ َ سعائَشعِ ئشاساث ٝسٓٞص حٔخِي شلشاث ٓؼ٤٘ت ح  اُغؼش١ بَ الإػ ٕ ٣خٔزُّ  ،1

ٗخباٙ اٝٛٞ صضء ٖٓ ػ٤ِٔت حغو٤ن ا٣ُٜٞت ٝاُزاث كؼ   ػٖ ًٞٗٚ جعذ اُؼ٘اطش اُخ٢ حؼَٔ ػ٠ِ صزل حٞص٤ٜ٤تم رواك٤ت...اُخم 

 .ٖٓ الإحظاٍ أُخِو٢ـ ٝحغون ٗٞػا  

لاُذلا٤ُت، اُخ٢ حؤرش  ٚ اُخظ٤ٔ٤ٔت ظائظكاػ٤ِت إحظاٍ ٝإدساى ٖٓ   ٍ  كؼَبٞطلٚ  اُغؼش١ حخغذد ًلاءة جداء الإػ ٕ ،2

عضْ ٝػ٠ِ ػ٤ِٔت جعخ٤ؼال أُخِو٢ ٝحغون بذٝسٛا لٝػٞع٤ت اُشه٣ت، ٝحوَِ ٖٓ لٓغخٟٞ اُخش٣ٞش، ٝأُخٔزِت بـــ:لاُغضْم 

 أُٞهغ،.ٝم  ُِؼ ٓت اُغذٝد اُخاسص٤تٝم اُؼ ٓت  ٝ ِل٤ت اُغشٝفاُخ٘اهغ ا٢ُِٗٞ ب٤ٖ ٝم الإػاءةٝاُغشٝفم 

ٝاُخ٢ حخطِب حغو٤ن جػ٠ِ  تاُخ٘اعن ا٢ُِٗٞ ب٤ٖ اُؼ ٓت ٝٝاصٜاث اسب٤٘ت ٝحغو٤ن ٓخطِباث ٝػٞع٤ت اُشه٣٣ضب ٓشاػاة  ،3

 ٝجعخخذاّ ػذد جهَ ٖٓ أُضٔٞػاث ا٤ُِٗٞت.اُؼ ٓت  ٝ ِل٤ت اُغشٝفٓغخٟٞ ٖٓ اُخ٘اهغ ب٤ٖ 

أُوشٝءة أُؼاُْ، ٝحغغ٤ٖ  -اػغتك٢ اُٞطٍٞ ا٠ُ ٛذف لأُذ٣٘ت اُٞ ُِؼ ٓاث الإػ ٤ٗتحخغذد ـ٤ُاـث اُخأر٤ش الإ٣ضاب٢  ،4

حغو٤ن ٓخطِباث عُٜٞت  -جٗظٔت اُؼ ٓاث جٗغام ٤اساث اُخٞص٤ٚ ٝإ٣ضاد اُطش٣ن ك٢ جٗغاء أُذ٣٘ت ٖٓ   ٍ ٓشاػاة : ل

 حغو٤ن ٓخطِباث اُخٌآَ اُبظش١،. -اُٞطٍٞ

أُشٜذ اُغؼش١ ع٤ذ حؼَٔ ػ٠ِ حش٤ٌَ طٞسة  ك٢اُضٞدة اُبظش٣ت حغو٤ن ت ٝاُخظٞس ٖٓ ٓلا٤ْٛ ٓلا٤ْٛ اُٞػٞع٤ـ  حؼذ ـ  ،5

ش جعغاعا  ًلٞءا  ُِخٞص٤ٚ ٖٓ   ٍ سبؾ اُ٘اط ٓغ اُلؼاءاث اُغؼش٣ت ر٤٘ٛت ٝاػغت ٝٓوشٝءة ُِٔشاٛذم ٝحٞكِّ 

٣ٝضؼَ أُذ٣٘ت جًزش حشع٤با   Accessibility)، ٖٓ   ٍ ٗظاّ عشًت ٓؼِٞٓاح٢ ًآَ ٣غَٜ اُٞطٍٞ لConnectivityل

 ر٘اء عشًخٚ ك٢ كؼاءاحٜا اُغؼش٣ت.ك٢ جخؼت ٝاُخش٣ٞن حؼط٢ أُخِو٢ـ أُ

دساى ؼَٔ ػ٠ِ حؼض٣ض ٓغخٟٞ اُٞػ٢ ٝالإحجعذ أُخطِباث الاعاع٤ت ُلأعخ٤اصاث الإٗغا٤ٗت م ع٤ذ  ٤تالإػ ٗاُؼ ٓاث َ ٔزِّ ح   ،6

 ٤تعغ   حضشبتخِن حب٤ٖ الإٗغإ ٝب٤ةخٚ اُغؼش٣ت ٝإراسة اُلٌش ٝاُؼٞاؽق ٝالاعاع٤ظ ٝإػطاء اُشؼٞس باسٖٓ ٝاسٓإ ٝ

 ٗخٔاء أٌُا٢ٗ ٖٓ   ٍ ٝصٞد اسعٔاء ٝأُؼا٢ٗ.ذ اسعغاط ٝاُشؼٞس بالإحضغِّ  ٓخٌآِت

 أعداد الباحثة -رأصٞو اىؼلاٍبد الإػلاّٞخ ػيٚ اىغبّت اىجصوٛ اىغَبىٜ ىيَشٖلآىٞخّ ( أختبار 4جدول)
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ػ٠ِ حؼض٣ض اُشؼٞس با٣ُٜٞت ٖٓ   ٍ ٝصٞد اسعٔاء ٝأُؼا٢ٗ ُخزب٤ج ٣ٞٛت ا٤ُٜةت اُل٤ض٣ا٣ٝت ُِب٤ةت  ٤تالإػ ٗاُؼ ٓاث ؼَٔ ح ،7

 .ٖٓ   ٍ ٗظاّ حؼب٤ش١ ٖٓ اُؼ ٓاث  خٜاؼَٔ ػ٠ِ ٗوَ حلاػ ث ٓؼ٤٘ت ٝحشصٔحاُغؼش٣تم ع٤ذ 

 ٤٣ٖ ٛٔا :بٔغخُٞخغو٤ن اُضٞدة اُبظش٣ت ك٢ أُشٜذ اُغؼش١ ٓلّٜٞ اُ٘ظاّ ٣شحبؾ  ،8

  .ٓغخٟٞ ح٘ظ٤ْ  اُؼ ٓاث الإػ ٤ٗت ػ٠ِ ٝاصٜاث اسب٤٘ت 

 .ٓغخٟٞ ح٘ظ٤ْ اُؼ ٓاث الإػ ٤ٗت لاسحلاػاث اسب٤٘ت ٝ ؾ اُغٔاء  

 اُ٘غبٝاُشٌَم ٝلاُغضْم  ك٢ اُخظائض اُخظ٤ٔ٤ٔت ُِؼ ٓاث الإػ ٤ٗت ٝاُخ٢ حخؼٖٔ:أُغذٝد  اُخ٘ٞعإ٠ُ  اُخؼو٤ذ٣ش٤ش  ،9

 ،اُؼ ٓت ٝ ِل٤ت اُغشٝف٢ِٗٞ ب٤ٖ اُخبا٣ٖ ٝاُم ٝاُظٞسأٌُِاث  ٝصٞداُخشح٤ب ػ٠ِ اُٞاصٜتم ٝم أُغذدة الابؼاد

جْٛ اسدٝاث اُخ٢ حؼخٔذٛا اُؼ ٓاث الإػ ٤ٗت  اعخخذاّاُخشش٣ؼ٢ بخٞك٤شٙ أُبادا اُخٞص٤ٜ٤ت ُطشم  –اُضاٗب اُوا٢ٗٞٗ  ٣ؼذ ـ  ،10

 اُغِطت اُخ٘ل٤ز٣ت ك٢ اُغلاظ ػ٠ِ اُشٌَ اُضٔا٢ُ ُٔشٜذ أُذ٣٘ت.

إ٠ُ ـ٤ُتـ إط ط اُخَِ الإدسا٢ً اُبظش١ ٖٓ   ٍ دساعت جْٛ اُوٞا٤ٖٗ ٝاُخشش٣ؼاث اُخ٢ جبشصث ٗضاعٜا  اُبغذحطُّشم  ،11

ٜٔ٘ا ٝاُخ٢ ػ٠ِ أُغخٟٞ اُؼا٢ُٔ ُخ٘ظ٤ْ ؽشم ػشع اُؼ ٓاث ا لإػ ٤ٗت ٝٓؼشكت جْٛ أُبادا ٝاُخٞص٤ٜاث اُخ٢ حخؼ 

ُّٓت ُٝخض اُبغذ اْٛ ؽشم ػشع اُؼ ٓاث الإػ ٤ٗت  ح٘ظ٤ْ بؼ٤ِٔت أُؼ٤٤ٖ٘ ٌُاكت بالإٌٓإ جٕ حٌٕٞ جعغا  ُخٞصٜاث ػا

 -أُٞهغ حغذ٣ذ - لاُغضْ،اُخـط٤ت  ٗغبت حغذ٣ذ :  ٍ ٖٓ اُخظ٤ٔ٤ٔت اُخظائض ػ٠ِ ٢ٛٝ اُغ٤طشةأُبادا اُخ٢ حؼٔ٘خٜا 

 حغو٤ن -أُخِو٢ـ ػ٠ِ أُؼِٞٓاح٢ اُؼبء ُخض٘ب أُؼشٝػت أُؼِٞٓاث ٤ًٔت ك٢ اُخغٌْ -حغذ٣ذ إُِٞ -عضْ اُغشٝف حغذ٣ذ

 . ٝاُغضْ، ٝاُ٘غبم لإُِٞم ع٤ذ ٖٓ أُبا٢ٗ ُٞاصٜاث اُش٤ٌِت ٝاُخظائض اُؼ ٓاث الإػ ٤ٗت ب٤ٖ ٝالاٗغضاّ اُخ٘اعن

 اُؼ ٓاث الإػ ٤ٗتعاعت اُخغش٣ش، ا٠ُ حو٤٤ْ اُباعزت اُز١ ػ٠ِ ػٞئٚ حْ حأش٤ش ٝحشخ٤ض حأر٤ش  –ه٢ ا ؼاع لاُبال اُشش ،12

ػ٠ِ أُشٜذ اُغؼش١ باسعخ٘اد ا٠ُ أُؤششاث اُخ٢ حْ اُخٞطَ ا٤ُٜا ك٢ الإؽاس اُ٘ظش١ ٝاػخٔادا  ػ٠ِ اُخظ٣ٞش أُٞهؼ٢ 

أُشٜذ اُغؼش١ ك٢ ٓشًض ٓذ٣٘ت بـذاد حِٞرا  بظش٣ا  ٗاحش  ٣ؼا٢ٗ ٝاُظشف أٌُا٢ٗ ٝاُضٓا٢ٗ ٝجًذث اُ٘خائش ػ٠ِ ٓا٣أح٢:

ٖٓ عٞء جعخخذاّ اُؼ ٓاث الإػ ٤ٗت ب٤٘ٔا ًإ أُلشٝع جٕ حخٞاكش ك٤ٚ اُخظائض أُ٘اعبت ُخغو٤ن ب٤ةت عؼش٣ت ٓ٘اعبت 

 ٝٓ ئٔت ٌُٜٞٗا ٖٓ جْٛ أٌُٞٗاث اُغؼش٣ت ك٢ أُذ٣٘ت.

 التوصيات:2-6
 اُظؼ٤ذ اُخطب٤و٢ بـ٤ت إؿ٘اء حضاسل ٝ بشاث اُؼ٤ِٔت اُخظ٤ٔ٤ٔت .اػخٔاد اُذساعت اُغا٤ُت ػ٠ِ  ،1

ػشٝسة حٞػ٤ظ اُِـت اُب٤ة٤ت أُغخخذٓت ُلإحظاٍ ٖٓ   ٍ حٞع٤ذ اُشٓٞص ٝاُؼ ٓاث ٝجعا٤ُب اُخؼش٣ق ػٖ اسٌٓ٘ت   ،2

ح٣ِٞذ اُب٤ةت ٝػذّ اُخغاَٛ ك٢ ًَ ٓا ٖٓ شأٗٚ  ٝاسحضاٛاث ٝالإػ ٗاث اُخضاس٣ت ٝعبٌٜا ك٢ هاُب ٓخٔاعي ٝع١ٞ٤

 اُغؼش٣ت بظش٣ا  اٝ عغ٤ا  اٝ ٓاد٣ا .

ػشٝسة جٕ حؼَٔ اُضٜاث أُغؤُٝت ك٢ جٓاٗت بـذاد ػٖ ٝػغ اُوٞا٤ٖٗ ٝاُخؼ٤ِٔاث ٝأُغذداث اُخاطت بٌَ شاسع  ،3

، ٝجدساصٜا ػٖٔ هإٗٞ لاُطشم ٝالاب٤٘ت، ٝبٔا ٣٘غضْ ٓغ حِي اُشٞاسع ٤تؼ ٓاث الإػ ٗاُلػٖٔ جؽاس ح٘ظ٤ْ 

 ش٤ٌِت ٝأُؼ٣ٞ٘ت.ٝ ظٞط٤خٜا اُ

خ٤ِّب ،4  ً  ٤تؼ ٓاث الإػ ٗاُلد٤َُ ٓششذ، ٣غ١ٞ بؼغ ا٤ُ٥اـث ٝاسٗغام اُضٔا٤ُت ُِغ٤طشة ػ٠ِ ؽشم ػشع  حظ٤ْٔ 

ع ػ٠ِ جطغال أُغ ث اُخضاس٣ت ٝص٤ٔغ  صُّ ٣ظٔٔٚ ٓخخظٕٞ ٝٓظٕٔٔٞ ك٢ ٓضاٍ اُشه٣ت اُبظش٣ت ٣ٝ٘بـ٢ جٕ ٣ٞ 

 جكشاد أُضخٔغ أُٜخ٤ٖٔ بٜزا أُٞػٞع. 

اُ٘اط ب٤ة٤ا م ٖٓ   ٍ اُو٤اّ بغٔ ث ٌٓزلت ك٢ ٝعائَ الإػ ّ أُشئ٤ت ٝأُوشٝءة ٝأُغٔٞػت ُخشض٤ؼْٜ ػ٠ِ  حزو٤ق ،5

أُ٘اكغت ك٢ ٓضاٍ الاسحواء بٔظاٛش اُزٝم اُؼاّ ٝاُضٔاٍ ٖٓ   ٍ حط٣ٞش كؼا٤ُاحْٜ ٝح٘ظ٤ٜٔا لػٖٔ جؽاس ٓضاٍ 

ٝأُخٔزِت بـظاٛشة لاُخِٞد اُبظش١، ٝحؼض٣ض ٗخائضٜا الإ٣ضاب٤ت الإػ ٕ، اُٜذف ٜٓ٘ا حو٤َِ اسراس اُغِب٤ت اُ٘احضت ػٜ٘ا 

 أُخٔزِت بض٣ادة اُغ٣ٞ٤ت الاهخظاد٣ت ٝاُضٔا٤ُت ُِٔذ٣٘ت.

 المصادر

 اىَصبكه اىؼوثٞخ-1

داس أُؼماسف ُِ٘شمشم اُطبؼمت  -)ىسقبُ اىؼقوة لأثقِ ٍْظق٘ه(،م1981لم صٔاٍ اُذ٣ٖ ابٞ اُلؼَ ٓغٔذ بمٖ ٌٓمشّ أثِ ٍْظ٘ه ،1

 اُواٛشة.  -ٓظش -اس٠ُٝ لؽبؼت بٞلام،

  .م أُؤعغت اُؼشب٤ت ُِذساعاث ٝاُ٘ششم اُطبؼت اس٠ُٝم ب٤شٝث)ٍ٘س٘ػخ ػيٌ اىْؾ (م ،1977ل أسؼل هىٗؿ ،2
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سعمماُت  )اىَؾققبٗه اىؾومٞققخ ٗاىجصققوٝخ ٗرأصٞوٕققب ؽققٜ اىَشققٖل اىؾعققوٛ ىَوامققي اىَققلُ(,م ص٣٘ممب س٣مماع ٛاشممْ الأػظَققٜ ،3

  .2008صآؼت بـذادم  -غخ٤ش ٓوذٓت ا٠ُ ٤ًِت اُٜ٘ذعتٓاص

سعماُٚ  , "اصقو فصقبئص اىزْظقٌٞ اىؾعقبئٜ ىيْسقٞظ اىؾعقوٛ ػيقٚ اىزؾبػقو الاعزَقبػٜ",(1993)م ٝعمذٙ شمٌشاىؾْنبٗٛ ،4

 ٓاصغخ٤شم هغْ اُٜ٘ذعت أُؼٔاس٣تم اُضآؼت اُخٌُ٘ٞٞص٤ت.

اىز٘اؽـ ٗالاّسغبً ؽٜ اىجٞئخ اىؼَواّٞخ ؽٜ ظو اّزشبه اىلاؽزبد اىزغبهٝخ", "م 2003)م كٜذ بٖ ػبذالله ٣ٞٗظشلاىؾوٝقٜ ،5

اُؼذد  -هغْ اُخخط٤ؾ اُغؼش١ ٝالإه٢ٔ٤ِ م أُضِت اُؼ٤ِٔت ُضآؼت أُِي ك٤ظَ اُؼِّٞ اسعاع٤ت ٝاُخطب٤و٤ت مأُضِذ اُشابغ 

 . اسٍٝ

م دساعت اُخطابن الإدسا٢ً ب٤ٖ أُظٜش عوٝخ""اىزي٘س اىجصوٛ ؽٜ اىجٞئخ اىؾم(2000)م ٗغش٣ٖ سصام ابشا٤ْٛ ىغج٘هٛا ،6

 صآؼت بـذاد. -ٝاُضٞٛشم سعاُت ٓاصغخ٤ش ٓوذٓت ا٠ُ ٤ًِت اُٜ٘ذعت

 ٜداس اٌُخمب ٝاُٞرمائن  " سقٞن٘ى٘عٞخ الإكهاك ٗرَْٞقخ ٍٖقبهاد اىزصقٌَٞ الإثقلاػٜ"،م2015م عؼذ  ؼم٤ش ٓغٔمٞدلاىغَٞي

 .2242 ببـذاد  

 ُ٘ؽٞخ اىجٞئخ اىَؼَبهٝخ(: كهاسخ سبٝن٘ؽٞيٝبئٞخ ىيزَضٞو اىنْٕٜ ىيجٞئقبد ,")ٗظ2001)م ٛذٟ ػبذ اُظاعب عغٖ لاىؼي٘ا

 "م اؽشٝعت دًخٞساٙ ٓوذٓت ا٠ُ هغْ اُٜ٘ذعت أُؼٔاس٣تم صآؼت بـذاد.اىَؼقلح

 َٜٞأصقو فصقبئص اىيقُ٘ ؽقٜ رؾؾٞقي اىشقؼ٘ه الاٝغقبثٜ ّؾق٘ اىَشقٖل اىؾعقوٛ ،م 2006م ؿادة ؿاُمب ػبمذ اُٞٛمال لاىْؼ"

 اُضآؼت اُخٌُ٘ٞٞص٤ت. -سعاُت ٓاصغخ٤ش ٓوذٓت ا٠ُ هغْ اُٜ٘ذعت أُؼٔاس٣ت م ىيشبهع اىزغبهٛ"

  1974ُغ٘ت  14/1م ٝصاسة اُزواكت م اُؼشامم اُؼذد اىَ٘هك. 

 ِاُضآؼت َّ٘معبً",  ثغلاك ٍلْٝخ"اىَلُ عَبىٞخ رش٘ٝٔ ؽٜ اىجصوٛ اىزي٘س أصو،م2010ملعٔذإ صجٞؼ س٘س

 ٓشًض أُغخ٘ظش٣ت ُِذساعاث اُؼشب٤ت ٝاُذ٤ُٝت.أُغخ٘ظش٣تم هغْ اُذساعاث اُضـشاك٤تم 

   ٜاىوصبؽخ( ,  –, الاصواء اىجصوٛ ؽٜ اىَشٖل اىؾعوٛ )كهاسخ رؾيٞيٞخ ؽٜ شبهع اىوشٞل  ،2012ل عغ٤ٖظٞبء ػي

 صآؼت بـذاد. -سعاُت ٓاصغخ٤ش ٓوذٓت ا٠ُ هغْ اُٜ٘ذعت أُؼٔاس٣ت 

  ( ٌٍٞىغْخ اىزصب– )اُخاطت باُِٞعاث الإػ ٤ٗت ُِٔؤعغاث ٝاُششًاث ٝأٌُاحب،. ،ملٓوخشط اُخؼ٤ِٔاث2000)اٍبّخ ثغلاك 

  ِٞؼبصققوح") كهاسققخ ، 2013كمما ش صؼلممشل ٍٖققلٛ ٝبسقق َُ س اىجصَققوٛ ٗرأصٞوارققٔ ؽققٜ اىجٞــــققـئخ اىؾعــــققـوّٝخ اى ّ٘ ," اىزيقق

 بـذاد.صآؼت  -م سعاُت ٓاصغخ٤ش ٓوذٓت ا٠ُ هغْ اُٜ٘ذعت أُؼٔاس٣تاىجصوح( -سبٝن٘ؽٞيٝبئٞخ ىَْحقخ اىغيائو

  اىَشقٖل اىؾعقوٛ ىَومقي اىَلْٝقخ ٗاىز٘عٖقبد اىؾنوٝقخ اىَؼبصقوح )كهاسقخ رؾيٞيٞقخ ىَومقي ،م 2007ل ػمٞدٙ ٍؾسِ عجقبه

 ٓوذٓت ا٠ُ هغْ اُٜ٘ذعت أُؼٔاس٣ت م اُضآؼت اُخٌُ٘ٞٞص٤ت. سعاُت ٓاصغخ٤ش ٍلْٝخ اىَؾَ٘كٝخ(,

  م سعماُت ٓاصغمخ٤ش  ٓوذٓمت عَبىٞبد اىؾعقبءاد اىلافيٞقخالإصبهح ٗاىزشنٞلاد اىيّ٘ٞخ ؽٜ م 2001)لػبذ اُشع٤ْ  ّلٙ ػنوٍخ

 ا٠ُ هغْ اُٜ٘ذعت أُؼٔاس٣ت اُضآؼت اُخٌُ٘ٞٞص٤ت.

  م سعاُت ٓاصغخ٤ش ٓوذٓت ا٠ُ هغْ "ػْبصو اىغنة ؽٜ اىَشٖل اىؾعوٛ ٗاىٞبد رؼيٝيٕب" م (2008)ػِـــ٢  ّغـــٌ ىٝــــل

 صآؼت بـذاد. -اُٜ٘ذعت أُؼٔاس٣ت 
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