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 وٍّخ اٌؼذد

يى ٖٓ حُٔـِش حُي٤ُٝش ُِؼِّٞ ٝ حُؼٌٛح .. حُلٔي لله ٍد حُؼخ٤ُٖٔ ح١ٌُ أػخٗ٘خ ٝٝكو٘خ ٩ٛيحٍ 

حُظو٤٘ش ٝ ح١ٌُ أطخف ُِزلّخع حُٜٔظ٤ٖٔ ك٢ ٓـخٍ حُؼِّٞ حُٜ٘ي٤ٓش ٝحُظطز٤و٤ش ٝ حُظو٤٘ش َٗ٘ 

ش حُظ٢ ٖٓ ٗؤٜٗخ طٞك٤َ ٝ اػطخء حُٔؼِٞٓش ٝحُ٘ظ٤ـش حُٜل٤لش  أرلخػْٜ ٝىٍحٓظْٜ حُؼ٤ِٔش حُو٤ِّٔ

 ُط٬د حُؼِْ ٝ حُٔؼَكش.

ٙ حُؼيى ٖٓ حُٔـِش ح١ٌُ طْ طو٤ٜٜٚ َُ٘٘ حُزلٞع حُؼ٤ِٔش ٌح ُوي ػِٔ٘خ رـٜي ًز٤َ ٩ٛيحٍ ٛ 

حُظ٢ ػَُٟض ك٢ حُٔئطَٔ ح٫ٍٝ ٝ حُٔؼَٝ حُظو٢٘ ح٫ٍٝ ُِٜ٘يٓش حُٔؼٔخ٣ٍش ٝحُٔي٤ٗش ح١ٌُ 

 طلض ٗؼخٍ   --  ل١ّٕظحه٤ْ رخُٔؼٜي حُؼخ٢ُ ُِٜٖٔ حُ٘خِٓش 

 )رم١ٕخ ِٓ اعً اٌجٕبء(

ٛٞ رٔؼخرش ػَّ  ٝ ػ٤ي ػ٢ِٔ  حُظو٢٘ ح٫ٍٝ( ) حُٔئطَٔ ٝ حُٔؼَٝ حٕ حهظَحٕ كيػ٤ٖ ػ٤٤ِٖٔ

رٔؼ٠٘ حٌُِٔش, ط٠خكَص ك٤ٚ ؿٜٞى ٗوزش ٖٓ ح٫ٓخطٌس ح٫ؿ٬ء ٓوَٝح ًَ ٝهظْٜ ُِزلغ 

 حُؼ٢ِٔ.

 ح٧ٓخطٌس ٝ حُزلّخع ؿ٤ٔغ ؿٜٞى ػخ٤ُخ طؼٖٔ إٔ رخُٔـِش حُظل٣ََ ٤ٛجش ٣َٔ حُٔ٘خٓزش ٚثٙزٖ

 حُلز٤زش رٜخ ر٬ىٗخ طَٔ حُظ٢ حُ٘ي٣يس ظَٝفحُ ك٤ْٜ طئػَ ُْ ٝ حُٜؼخد طؼْٜ٘ ُْ ح٣ٌُٖ حُٜٔظ٤ٖٔ

 ٝ أرلخػْٜ َُ٘٘ ٌٛٙ حُٔـِش ٛللخص ٝحهظخٍٝح حُؼ٢ِٔ ُِزلغ ؿٜي ٖٓ ُي٣ْٜ ٓخ ًَ طوي٣ْ ػ٠ِ

 ٌٛح اٗـخف ك٢ ٓخْٛ ٖٓ حُؼَكخٕ ٌَُ ٝ حٌَُ٘ رـ٣َِ ٗظويّ إٔ ٣لٞط٘خ ٫ ًٔخ  ,حُؼ٤ِٔش أٍٝحهْٜ

 ك٢ ٓخْٛ ٖٓ ٌَُ ًٌُٝي ط٘ظ٤ٔ٤ش أهَٟ ُٝـخٕ حٓظوزخٍ ٝ طل٤٠َ ُـ٘ش ٖٓ حُو٤ّْ حُٔئطَٔ

  .٤ِٔٓ ػ٢ِٔ ٝطو٤٤ٜٔخ رؤِٓٞد ُِٔئطَٔ حُٔويٓش حُزلٞع َٓحؿؼش ٝ طل٣ََ
 

 يعيد لبلادنا ليبيا الحبيبة أمنها سائلين الله عز وجل ان 
 و ازدهارها

. 

 ١٘ئخ اٌزؾش٠ش ثبٌّغٍخ
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 ًُي ٝطؤػ٤َ حُٔلَٝم حُط٤ٖ رٔخىس حُؼخى١ حُزٍٞط٬ٗي١ ح٫ٓٔ٘ض ٖٓ ٗٔذ حٓظزيحٍ ىٍحٓش

91  ......................................................................... ح٫ٓٔ٘ظ٤ش حُٔٞٗش هٞحٙ ػ٠ِ

101  ............... ح٩ٓٔ٘ظ٤ش ُِٔٞٗش ٠ـ٢حُ ٓوخٝٓش طل٤ٖٔ ك٢ حُٔل٤ِش حُِؿخؽ ٗلخ٣خص حٓظويحّ

110  ................................. أؿيحر٤خ ٓي٣٘ش ك٢ ح٢ٍٟ٧ حُٜز١ٞ ُظخَٛس ؿ٤ٞٛ٘ي٤ٓش ىٍحٓش

122  .. هَٓخ٤ٗش ٌٝٓؼزخص رًِٞخص ًَٔ ٗخطؾ رًَخّ حُؼخى١ حٌُز٤َ حًَُخّ حٓظزيحٍ طؤػ٤َ ىٍحٓش

133  ................................ ر٘ـخ١ُ ٓي٣٘ش ك٢ حُز٤ج٤ش حُؼٔخٍس ػ٠ِ آػخٍٙ ٝ حُز١َٜ حُظِٞع

150  ............................ ُِوَٓخٗش شح٤ٌُٔخ٤ٌ٤ٗ حُوٞحٙ ػ٠ِ ًَُِخّ حُلـ٢ٔ حُظيٍؽ طؤػ٤َ

 ٣َ١ن) ٝح٤ُٜخٗش حُظؤ٤َٛ اػخىس ا٠ُ ٝكخؿخطٜخ ٤ُز٤خ ك٢ ح٣َُل٤ش رخُطَم حَُٛق كخُش طو٤٤ْ

162  ..................................................................... (ىٍح٤ٓش ًلخُش حُ٘ٞحٍ -حُٔو٢ِ٤

 ك٢ حُيهش ٣ُِخىس ري٣َ ًٔوظَف حُظٞحكو٤ش رخُٔؼخى٫ص)UTM6º(  حُٔٔظؼَٝ ٤ًَظٍٞٓ ٓٔو٢

176  ................................................................ ٤ُز٤خ ك٢ حُٔٔظويٓش حُظو٢٣َ ٓٔخه٢

189  ................................................. ٤ُز٤خ ك٢ ٔزخ٢ٗحُ آظيحٓش طلو٤ن ٗلٞ حُٔخُي ىٍٝ
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 اٌزؾ١ًٍ اٌّؾٛسٞ اٌّىبٟٔ ٌٍج١ئخ اٌّج١ٕخ وّٕزظ ٌٍزفبػً الاعزّبػٟ اٌضمبفٟ

 اٌذوزٛس فٛصٞ ِؾّذ ػٍٟ ػم١ً

هْٔ حُٜ٘يٓش حُٔؼٔخ٣ٍش -٤ًِش حُٜ٘يٓش  -ؿخٓؼش حَُٔهذ   

fawzi6664@gmail.com 

 : اٌٍّخـ

 Spaceُوي أٛزلض ىٍحٓخص حُز٤جش حُٔز٤٘ش أًؼَ ىهش رؼي ظٍٜٞ ٗظ٣َش حُظ٤ًَذ حُلَحؿ٢ 

Syntax  ٝططز٤وخطٜخ حُٔوظِلش ٝحُظ٢ هيٓض ه٤خٓخ ٍه٤ٔخ ٣ٍخ٤ٟخ ىه٤وخ ُوٜخثٚ حُلَحؿخص

 Axialحُل٣َ٠ش ٝحُز٤جش حُٔز٤٘ش رٌَ٘ ػخّ. ك٢ ٌٛٙ حٍُٞهش طْ حُظ٤ًَِ ػ٠ِ حُظل٤َِ حُٔل١ٍٞ 

Analysis ٝح١ٌُ ٣ظْ رٞحٓطش رَٗخٓؾDepthmap x  ٚٝٓخ ٣٘ظـٚ ٖٓ ه٤خٓخص ٓوظِلش ٝكل

ُظؼط٢ ٓئَٗحص حؿظٔخػ٤ش ػوخك٤ش ُظِي حُلَحؿخص ُِز٤جش حُٔز٤٘ش, رل٤غ ٣ؼَف  ح٫ٍطزخ١خص ر٤ٜ٘خ

ٓيٟ ىػْ ٌٛٙ حُز٤جخص حُٔز٤٘ش ُِظلخػ٬ص ح٫ؿظٔخػ٤ش حُؼوخك٤ش كٔذ هٞس أٝ ٟؼق طِي 

 ٣ٝLocal Integration٘ظؾ ًَ ًُي رو٤خّ حُؼ٬هش حُٔظزخىُش ر٤ٖ حُظٌخَٓ حُٔل٢ِ  ,حُٔئَٗحص 

ُِلَحؿخص. ُوي طْ حهظ٤خٍ ٓي٣٘ظ٢ حُؤْ ٝر٢٘ ٤ُٝي  Global Integrationٝحُظٌخَٓ حُ٘خَٓ 

ُِٔوخٍٗش ر٤ٖ ٗظخثؾ طلخ٤ُِٜخ حُٔل٣ٍٞش ٓغ رؼٞ حُ٘ظخثؾ حُٔخروش ُٔيٕ ٤ُز٤ش ٝػَر٤ش ٝػخ٤ُٔش 

أهَٟ ٓيٍٝٓش ٓٔزوخ. ٝهي ر٤ٖ ًُي ٝؿٞى طلخٝص ٝحهظ٬ف ًز٤َ ؿيح ر٤ٖ ٗظخثؾ حُٔي٣٘ظ٤ٖ 

٢ ح٫ؿظٔخػ٢ ر٤ٖ حٌُٔخٕ ك٤ٔخ ر٤ْٜ٘ ٖٓ ٗخك٤ش أٝ ر٤ٖ ٝىٍؿش ىػْ كَحؿخطٜخ ُِظلخػَ حُؼوخك

حٌُٔخٕ ٝحُِٝحٍ ٖٓ ٗخك٤ش أهَٟ ٝ ٝكوخ ٌُٜٙ حُ٘ظخثؾ ٣ٌٖٔ ٓؼَكش ٓخ اًح ًخٕ ٗٞع طوط٢٤ ٌٛٙ 

حُز٤جخص حُٔز٤٘ش ٓ٘خٓزخ ُز٘خء ػ٬هخص ؿ٤يس ر٤ٖ حٌُٔخٕ ٝحُِٝحٍ أّ ٫, ٝطؼظزَ ٌٛٙ حُو٤ْ حُ٘ل٣ٞش 

ٍٛخ  ٓئَٗحص ٜٓٔش ٖٓ ٗؤٜٗخ طل٤ٖٔ هٜخثٚ حُظوط٢٤ ُِلَحؿخص ه٠خ٣خ ٜٓٔش ؿيح ٩ظٜخ

 ٝحُظ٤ْٜٔ حُل١َ٠ ُلَحؿخص حُز٤جش حُٔز٤٘ش.

حُز٤جش حُٔز٤٘ش, حُظ٤ًَذ حُلَحؿ٢, حُظل٤َِ حُٔل١ٍٞ, حُظلخػ٬ص ح٫ؿظٔخػ٤ش اٌىٍّبد اٌذاٌخ : 

 حُؼوخك٤ش, حُظٌخَٓ حُٔل٢ِ , حُظٌخَٓ حُ٘خَٓ.

 

Abstract: 

The studies of the built environment have become out to be more exact 

after the theory of space syntax was showed up with its applications, 

which provided a precise numerical mathematical measurement of the 

characteristics of urban spaces and the built environment in general. 
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In this paper, emphasis has been placed on the Axial analysis carried 

out by the Depthmap x  program and its output from different 

measurements and examining the correlations between them to give 

socio-cultural indicators of those spaces of the built environment to 

know the extent to which these built environments support the socio-

cultural interactions by strength or weakness of these indicators, that is 

through by measuring the correlation between local integration and 

global integration of spaces. 

AL- khums and Bani Walid cities were selected to compare the results 

of their Axial analysis with some of the previous results of other 

Libyan, Arab and international cities. 

This has been demonstrated that there is a very wide disparity between 

the results of the two cities and extent of support for their spaces socio-

cultural interaction between the inhabitance on the one hand or between 

the inhabitance and the visitors on the other hand, according to these 

results it is possible to know whether the planning of these built 

environments is suitable for building good relations between 

inhabitance and visitors. These grammatical values of spaces are very 

important issues to show important indicators that will improve the 

characteristics of planning and urban design of the spaces of the built 

environment. 

 

Keywords :  Built environment, space syntax, Axial Analysis, Socio- 

cultural interaction, local integration, and global integration. 

 

 ِمذِخ :1.

رٌَ٘  ُوي طِح٣ي ح٫ٛظٔخّ ُٔؼَكش آػخٍ حُز٤جش حُٔز٤٘ش ػ٠ِ ِٓٞى ح٧كَحى ٤ًٝق ٣ٌٖٔ حٓظويحٜٓخ

حٓظزخه٢ ُِظؤػ٤َ ػ٠ِ ِٓٞى ٓؼ٤ٖ ,ٖٓ أْٛ حُٔٔخثَ حُظ٢ ٣ٜظْ رٜخ حُزلخع ُِز٤جش حُٔز٤٘ش ٛٞ أػَ 

ٌٛٙ حُز٤جش ػ٠ِ طل٤ٖٔ حُظلخػَ ح٫ؿظٔخػ٢ ٝحُؼوخك٢ أٝ حُظو٤َِ ٖٓ حُـ٣َٔش أٝ ا٣ـخى حُط٣َن . 

حُظوط٢٤ إ ٓـخ٫ص   حُزلغ ًحص حُِٜش ٓـخ٫ص ٓوظِلش رٔخ ك٢ ًُي حُظ٤ْٜٔ ٝحُــَحك٤خ ٝ
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حُل١َ٠, ٝػِّٞ ح٩ٗٔخٕ. ٝطظٔؼَ حُ٘ظ٤ـش ك٢ طَط٤ذ ٓوظِق ٨ُكٌخٍ ٝحُلَٝٝ ٝحُظو٤٘خص 

ُٔؼَكش ٤ًق ٣ٌٖٔ ُِز٤جش حُٔز٤٘ش إٔ طؼَٔ ػ٠ِ طل٤ٖٔ حُظلخػَ ح٫ؿظٔخػ٢ ٝحُؼوخك٢. ك٢ ٌٛٙ 

ح٣٧خّ ,طٜ٘ي حُٔيٕ ك٢ ؿ٤ٔغ أٗلخء حُؼخُْ ١َه خ ٓوظِلش ُِل٤خس ك٤غ إ حُظلٖٔ ٝحُظويّ ك٢ 

 حُٔ٘خ١ن حُل٣َ٠ش حُو٣َزش ٖٓ حُظـ٤َحص

(. nohnston 2000ح٫ؿظٔخػ٤ش حُٔوظِلش هي ٝٓغ رٌَ٘ ًز٤َ ٖٓ حُظ٤ْٜٔ ٓظؼيى ح٧ٝؿٚ ) 

ػ٠ِ آ٫ف ح٧ٓخًٖ حُؼخٓش ك٢ ؿ٤ٔغ أٗلخء حُؼخُْ  2006طظَٜ ٗظخثؾ حُزلغ ح١ٌُ أؿ١َ ػخّ 

ك٢  خكخص حُل٣َ٠ش.إٔ أٍرؼش ػ٘خَٛ هخرِش ٬ُٓظَٔحٍ رٌَ٘ حٓظؼ٘خث٢ ك٢ حٓظويحّ حُٔٔ

٣ًَِٝ حٌُٕٔٞ حُؼخ٢ٗ ػ٠ِ ، حُزيح٣ش ٣ٌٕٞ حُؼَٜ٘ ٛٞ ططٍٞ حُٔٔخكخص ٝحٍُٞٛٞ حَُٜٔ ا٤ُٜخ

أٓخ حُؼَٜ٘ حُؼخُغ ك٤٘٤َ ا٠ُ ط٢٤٘٘ ٌٛٙ ح٧ٓخًٖ ٣ُٝخىس . كًَش حٌُٔخٕ ك٢ ٌٛٙ ح٧ٓخًٖ

ح٧ٓخًٖ  ؿخًر٤ظٜخ ًؤٓخًٖ ٨ُٗ٘طش ح٫ؿظٔخػ٤ش حُظ٢ طٔٔق رخُظلخػَ ح٫ؿظٔخػ٢ ُِ٘خّ ك٢ ٌٛٙ

 (.Moeini، 2012) حُؼخٓش

ٛ٘خى كخؿش ُِلَحؿخص حُل٣َ٠ش حُٔلظٞكش ك٢ حُٔٔظٟٞ حُل١َ٠ حُٔل٢ِ ُظو٤َِ ح٠ُـ١ٞ 

طزؼخ  .  ح٫ؿظٔخػ٤ش ٖٓ ه٬ٍ ٣ُخىس حُظلخػ٬ص حُٔزخَٗس ٝر٘خء ح٫طٜخٍ حُٜٞط٢ ر٤ٖ حُ٘خّ

ليع ك٤ٜخ حُلؼخ٤ُش طلظخؽ حُٔيٕ ٝحُٔ٘خ١ن حُل٣َ٠ش ا٠ُ اٗ٘خء أٓخًٖ ٓؼ٤٘ش ٣ٌٖٔ إٔ ط،ٌُُي 

ح٫ؿظٔخػ٤ش ٣ٌٖٝٔ ٨ُكَحى ك٤ٜخ ح٫هظ٤خٍ رل٣َش ٝهي أػزظض ح٫ٓظؼَحٟخص حُٔخروش رٌَ٘ ٫ 

ُزْ ك٤ٚ, إٔ أ١ ٗٞع ٖٓ ٗ٘خ١ ح٫طٜخٍ ٣ٌٖٔ إٔ ٣ئػَ ػ٠ِ ٛلخء حُل٤خس ٝحَُٟخ حُ٘و٢ٜ 

ٝإ ٗٞػ٤ش حُل٤خس ٟٖٔ ح٤ُٔخم حُل١َ٠ ٢ٛ ٗظ٤ـش حُظلخػَ حُز١َ٘ ٓغ حُز٤جش حُل٣َ٠ش 

(sas ,2008 حُؼوخكش ٜٓٔش ٧ٕ حُ٘خّ ُي٣ْٜ ٛلخص ٤ِٔٓس ٝطٞؿٜخص ٓظ٘ٞػش ك٤ٔخ ٣ظؼِن .)

. ٝهي أظَٜص (eofstede ،2001) رخ٩ىحٍس ٝحُو٤خىس , ٝحُظ٢ ٣ظْ طلي٣يٛخ ٓغ أٓخٜٓخ حُؼوخك٢

; eofstede ,2001حُيٍحٓخص إٔ حُؼوخكش ح٤٘١ُٞش طئػَ ػ٠ِ ػو٤ِش حُلَى ًِٝٓٞٚ )

lirtman et al ,2006) . 

 إٌظبَ الاعزّبػٟ ٚاٌضمبف2ٟ . 

٣َ٘ٔ حُظؼز٤َ "حُ٘ظخّ ح٫ؿظٔخػ٢ حُؼوخك٢" ػ٬ػش أكٌخٍ: حُؼوخكش ٝحُٔـظٔغ ٝحُ٘ظخّ. حُؼوخكش ٢ٛ 

حُٔٔخٍٓخص حُؼوخك٤ش حُظ٢ ٣٘خًٍٜخ ح٧كَحى ٖٓ ػخٓش حُـٍٜٔٞ , رخ٩ٟخكش ا٠ُ حُ٘ظخثؾ حُٔخى٣ش 

ق أٌٗخٍ حُل٤خس حَُٔطزطش ٓغ رؼ٠ٜخ ُٔؼَ ٌٛٙ ح٤ًُِٞٔخص. ٝ حُٔـظٔغ ٛٞ ٓخ طٔؼِٚ ٓوظِ

حُزؼٞ. ٣ظْ حُـٔغ ر٤ٖ حٌُِٔخص "حُٔـظٔغ" ٝ "حُؼوخكش" ُظ٤ٌَ٘ ٜٓطِق "ح٫ؿظٔخػ٤ش 

حُؼوخك٤ش". ٝحُ٘ظخّ ٛٞ "طـ٤ٔغ ح٧ؿِحء حُظ٢ طظلخػَ ٓغ رؼ٠ٜخ حُزؼٞ ُِؼَٔ ك٢ ٌَٗ 

 ٓظٌخَٓ. 
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 اٌزفبػً الاعزّبػ1.2ٟ

٢ٗ حُل١َ٠ إٔ طَٜٔ حُظلخػَ ح٫ؿظٔخػ٢ ك٢ ٣ٌٖٔ ُِٜ٘يٓش حُٔؼٔخ٣ٍش ٝحُظوط٢٤ حُؼَٔح

اٗ٘خء ٓخكخص ٓلظٞكش , ٝكَحؿخص أًؼَ حطٜخ٫  ٝىػْ حُظٌخَٓ ىحهَ حُٔيٕ. ُوي ًخٗض حُٔخكخص 

ػزخٍس ػٖ ٓٔخكخص ٛخثِش ؿ٤َ ٓٔظـِش , ًٝخٗض ُِٔزخ٢ٗ حُلؼخُش حٌُؼ٤َ ٖٓ ٗوخ١ حُـِّٞ 

ي ٓخٛٔض ك٢ طٞؿ٤ٚ حُِٔٞى ٝط٠ٔ٘ض ػ٘خَٛ ٓوظِلش , ٓؼَ , أٓخًٖ حَُ٘د ٝٗوخ١ ح٧ًَ ٝه

, ٓٔخ ٣ـؼَ ح٧ٓخًٖ  (Whyte  ،1988)ٖٓ ه٬ٍ حُٞهٞف ٝح٢ُ٘ٔ ٝحُـِّٞ , ٝحُٔ٘خٛيس 

ح ٬ُطٜخٍ ح٫ؿظٔخػ٢ حُٔوزٍٞ ) (. كل٢ ك٤ٖ ط٤َٔ Gifford, 2002حُـي٣يس ٌٓخٗ خ ٓخثي 

طٜخٍ حُٔيحهَ ا٠ُ اٟؼخف ح٫ٍطزخ١ ح٫ؿظٔخػ٢ , كخٕ حُـَف حُٔٔظي٣َس ُي٣ٜخ ٤َٓ ُظ٢٤٘٘ ح٫

(. ٝهي ؿخىٍ حٌُؼ٤َ ٖٓ حُؼِٔخء رؤٕ ط٘ظ٤ْ حُل٠خء ٣٘ظْ  dsmond  ,1957ح٫ؿظٔخػ٢ )

(. ٌُُي طظطِذ حُٔ٘خ١ن حُل٣َ٠ش حُٔٔخكخص حُظ٢ ط٢َٟ حُؼ٬هخص gessig ,1999حُِٔٞى )

ح٫ؿظٔخػ٤ش ٝحُؼوخك٤ش ُٜٝخ أىحء ٓؼوٍٞ. ٣َٟ حُزؼٞ حٕ حُظلخػَ ح٫ؿظٔخػ٢ ٣ٔؼَ حُؼي٣ي ٖٓ 

خ ٧ٗٚ حُٔلَى حَُث٢ٔ٤ ح١ٌُ  .حُل٠خء ٝحُلَى ٝٗو٤ٜظٚ  حَُٝحر٢ ر٤ٖ  ٔ ح ٜٓ  َ ٣ؼظزَ حُظلخػَ أٓ

٣٘لٌ ٖٓ ه٬ُٚ حُٔٔظويٕٓٞ ك٤خطْٜ ح٤ٓٞ٤ُش ٣ٌٝظٔذ ح٧ٗ٘طش ٣ِ٣ٝي ٖٓ حُظٞحؿي حُز٤ج٢ 

(nacoas ،1961 ؛Mehta ،2013 ؛Whyte ,1980.) 

  apny  ecaps اٌزشو١ت اٌفشاغٟ 3. 

َِ ٝ ٛخٕٗٔٞ هي ًخٗض أىحس ه٣ٞش ُظل٤َِ حٌَُ٘ حُل١َ٠ ح١ٌُ ٟٝؼض حُ٘ظ٣َش ٖٓ هزَ ر٤َ ٤ٛ

٣ـٔغ ر٤ٖ كًَش ح٧ٗوخٙ ٝحُظ٣ٌٖٞ حٌُٔخ٢ٗ , ٝحٓظويٓض أِٓٞر خ ىه٤وخ ُٞٛق ٢ٔٗ حُظ٣ٌٖٞ 

حٌُٔخ٢ٗ ُِٔي٣٘ش ٝٛ٘يٓظٜخ حُٔؼٔخ٣ٍش. ٗظ٣َش حُظ٤ًَذ حُلَحؿ٢ ٢ٛ ٣َ١وش ُٞٛق ٝطل٤َِ 

خ٢ٗ ٝهي طْ ططز٤ن  ٗظ٣َش حُظ٤ًَذ حُلَحؿ٢  حُؼ٬هخص ر٤ٖ ٓٔخكخص حُٔ٘خ١ن حُل٣َ٠ش ٝحُٔز

ر٘ـخف ػ٠ِ حُؼي٣ي ٖٓ حُيٍحٓخص حُل٣َ٠ش  ًط٣َوش  هخثٔش ػ٠ِ ح٧ىُش ُِظوط٢٤ ٝحُظ٤ْٜٔ. 

طُٔظويّ ر٤٘ش حُل٠خء ًٜٔ٘ـ٤ش "ُو٤خّ آٌخ٤ٗش حٍُٞٛٞ حُ٘ٔز٢" ٧ٓخًٖ أك٠َ ك٢ ا١خٍ 

; eillier ,et al ,.1984ٌٓخ٢ٗ ػٖ ٣َ١ن ػُِٜخ ا٠ُ "ك٠خءحص ٓٔظوِش ٌُٖٝ َٓطزطش". )

Matty M ,et al,. 2002 ٚ٢ٛٝ طظز٠٘ ٌٛح حُٜ٘ؾ ُيٍحٓش ا٠ُ أ١ ٓيٟ ٤ًٝق طظ٘خر )

حُٔٔخص حٌُٔخ٤ٗش ٝح٫ؿظٔخػ٤ش. ًٔخ أٛزلض ُـش ًٔز٤ٞطَ ُٞٛق ح٢ُٔ٘ حٌُٔخ٢ٗ ُِل٤ِ 

ٝهي طْ طط٣َٞ حُ٘ظ٣َش ُِظٌٖٔ ٖٓ حٓظٌ٘خف حُؼ٬هش   (eillier ,et al ,.1984حُل١َ٠.)

َحؽ ٝحُِٔٞى حُز١َ٘ , ك٤غ طؼط٢ حُلَحؽ ح١َُٝ٘ حُٔخى٣ش ح٬ُُٓش ُِؼ٬هخص ر٤ٖ حُل

ح٫ؿظٔخػ٤ش. طُٔظويّ ر٤٘ش حُل٠خء ًٜٔ٘ـ٤ش "ُو٤خّ آٌخ٤ٗش حٍُٞٛٞ حُ٘ٔز٢" ٧ٓخًٖ أك٠َ 

., eillier ,et alك٢ ا١خٍ ٌٓخ٢ٗ ػٖ ٣َ١ن ػُِٜخ ا٠ُ "ك٠خءحص ٓٔظوِش ٌُٖٝ َٓطزطش". )

1984 ;Matty M ,et al،. 2002 ٢ٛٝ طظز٠٘ ٌٛح حُٜ٘ؾ ُيٍحٓش ا٠ُ أ١ ٓيٟ ٤ًٝق )
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رخهظٜخٍ طٜيف حُ٘ظ٣َش ٝأىٝحطٜخ  ا٠ُ اهخٓش ػ٬هش ر٤ٖ  طظ٘خرٚ حُٔٔخص حٌُٔخ٤ٗش ٝح٫ؿظٔخػ٤ش.

 حُز٤٘ش حٌُٔخ٤ٗش ُِٔـظٔؼخص ٝح٤ُٜخًَ حُل٣َ٠ش , ٝحُو٤خّ حٌُٔخ٢ٗ ُِز٠٘ ح٫ؿظٔخػ٤ش .

 psmpl ipaاٌخش٠طخ اٌّؾٛس٠خ 1.3 

١ٍٞ ٛٞ ٝحكي ٖٓ ١َم حُظل٤َِ حٌُٔخ٢ٗ  ٝطظَٜ حُؼ٬هش ر٤ٖ هٔش حُو٢ حُظل٤َِ حُٔل

حُٔل١ٍٞ ٝحُو٢ حُٔـخٍٝ رٞحٓطش ٌَٗ حُٔوط٢ ٝحُظل٤َِ حُؼيى١ ح٧ػ٠ِ أٝ ح٧ى٠ٗ ٖٓ 

حٌُلخءس, ٝرؼزخٍس أهَٟ , ٓغ حًُ٘ٔٞؽ حُلٔخر٢ ػٖ ٣َ١ن طل٤َِ حُز٤٘ش حٍُٔٞكُٞٞؿ٤ش ٣ٌٖٔ 

ٓز٤َ حُٔؼخٍ , أػزظض حُيٍحٓخص حُظـ٣َز٤ش حُٔٞٓؼش ػ٠ِ حُظ٘زئ رخُِٔٞى حٌُٔخ٢ٗ حُز١َ٘. ػ٠ِ 

 eillierٓيٟ حُؼوي حُٔخ٢ٟ إٔ ٓؼي٫ص حُٔ٘خس طَطز٢ حٍطزخ١ خ ٝػ٤و خ رو٤ٔش حُظٌخَٓ حُٔل٢ِ. )

et al ,.1993) ( "ٝكوخ  ُِز٤خٗخص حُٞحٍىس ك٢ "حُٔ٘طن ح٫ؿظٔخػ٢ ُِل٠خءeillier and 

eanson، 1984ك٢ ط٤ًَذ حُلَحؽ ُظٔؼ٤َ حطـخٛخص حُلًَش  ( , طُٔظويّ حُوط١ٞ حُٔل٣ٍٞش

حَُٔث٤ش . طؤهٌ حُوط١ٞ حُٔل٣ٍٞش ٌَٗ أ١ٍٞ هط١ٞ ٍإ٣ش ُظـط٤ش حُٔٔخكخص حُل٣َ٠ش 

ح أٝ أًؼَ ًُ٘ٔٞؽ  خ ٝحكي  ػ٘خث٤ش ح٧رؼخى. ٖٓ ٌٛح حُٔ٘ظٍٞ , ٣ٌٖٔ إٔ ٣ٔؼَ حُو٢ حُٔل١ٍٞ ٗخٍػ 

 ٗزٌش حُ٘ٞحٍع حُل٣َ٠ش.

ٍ حُوط١ٞ حُٔل٣ٍٞش ُظـط٤ش ؿ٤ٔغ حُٔٔخكخص حُٔليرش ٣ظٌٕٞ حًُ٘ٔٞؽ حُٔل١ٍٞ ٖٓ أهَ ٝأ١ٞ

ٝحطٜخ٫طْٜ. إ أٓخّ رلٞع  حُظ٤ًَذ حُلَحؿ٢ ٛٞ حُظلو٤ن ك٢ حُظلخػَ ر٤ٖ حُ٘خّ ٝحٌَُ٘ 

َ  ٓؼي٫  ُ٘زٌش  خ ُِظل٤َِ ) حُوط١ٞ حُٔل٣ٍٞش( طٔؼ حُل١َ٠ ٝحٓظويحّ حُط٣َوش ح٧ًؼَ ٤ٗٞػ 

ح ا٠ُ ػ٘خَٛ حُ٘زٌش  . ٝهي ػزض  إٔ حُوط١ٞ حُٔل٣ٍٞش طؼَٔ ًٞكيس ٓظَحرطش حُ٘خٍع حٓظ٘خى 

ُظل٤َِ ط٤ًَذ حُل٠خء ػ٠ِ َٓ ح٤ُٖ٘ٔ ػزَ ططز٤وخص ٓظ٘ٞػش. ٝهي طز٤ٖ إٔ حُو٢ حُٔل١ٍٞ 

ح ُِٔي٣٘ش أهَد ا٠ُ حُظٔؼ٤َ حُٔؼَك٢ ح١ٌُ ٣ٔظويٓٚ حُ٘خّ ُِظ٘وَ ك٢ حُٔي٣٘ش  ٣٘ظؾ طٔؼ٬٤  ٓليى 

(eillier ,2003 ;nenn ,2003ٓٞٝٗظ٤ـش ٌُُي , طْ ط .) ٤ؼٚ ٤َُ٘ٔ حُؼي٣ي ٖٓ حُٔـخ٫ص

 onroy salton and ( ٝح٩ىٍحى حٌُٔخ٢ٗ )eillier ,2004ح٧هَٟ ٓؼَ ػِّٞ حُـ٣َٔش )

Mafna ,2003)  ًٞكيس ٌٓخ٤ٗش ُِٔي٣٘ش حُظ٢ ٣ظْ ٖٓ ه٬ُٜخ اؿَحء طلو٤وخص ك٢ حُِٔٞى

 (. ك٢ حُٔ٘خ١ن حُل٣َ٠ش .spatial aehaviorحٌُٔخ٢ٗ )

 اٌزىبًِ اٌّؾ1.1.3ٍٟ 

حُظٌخَٓ حُٔل٢ِ آٌخ٤ٗش حٍُٞٛٞ ٝحُظَحر٢ ٟٖٔ ؿِء ٖٓ حُ٘ظخّ حٌُٔخ٢ٗ رؤًِٔٚ. ٣ظْ  ٣ٔؼَ

حكظٔخد ٌٛٙ حُو٤ٔش كو٢ ُؼيس هطٞحص طٌَ٘ ٓٔخكش ٓؼ٤٘ش , ػخىس  ك٢ كيٝى ػ٬ػش هطٞحص ك٢ 

حُؼٔن. ط٤َ٘ ح٧رلخع حُٔخروش ا٠ُ إٔ حُظٌخَٓ حُٔل٢ِ ٣ٌٖٔ طل٤َٔٙ ٖٓ ه٬ٍ حُظَِٔٔ ح٢َُٜٓ 

 ٍٛٞ ٝحُلًَش حُٔل٤ِش ُِٔ٘خس .٩ٌٓخ٤ٗش حُٞ
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 اٌزىبًِ اٌؾبًِ 2.1.3

٤٘٣َ حُظٌخَٓ حُ٘خَٓ ا٠ُ آٌخ٤ٗش حٍُٞٛٞ ٝح٫طٜخٍ ٌَُ حُلَحؿخص  ك٢ ح١٩خٍ حٌُٔخ٢ٗ 

رؤًِٔٚ. ه٤ٔش حُظٌخَٓ ح٧ػ٠ِ حُظ٢ ٣ٞكَٛخ حُلَحؽ  ٣ٌٖٔ حٍُٞٛٞ ا٤ُٜخ رٌَ٘ أًزَ ٖٓ 

ًٝ ه٤ٔش طٌخَٓ ػخ٤ُش طظٔظغ رلَٛش ؿ٤يس حُلَحؿخص ح٧هَٟ. ٣ٝؼ٢٘ رٌَ٘ ػخّ إٔ ٛ٘خى كَحؽ 

ُظٜزق ٌٓخٗ خ ُِظـٔؼخص ٝحُظلخػَ ر٤ٖ ح٧ٗوخٙ. ٣ظ٤ِٔ حُظٌخَٓ حُ٘خَٓ حُٔل١ٍٞ رو٤ْ حُظٌخَٓ 

ُِوط١ٞ حُٔل٣ٍٞش ك٢ ىحثَس ٜٗق هطَٛخ ٫ ٜٗخ٣ش ُٚ ٝحُظ٢ ٣ٌٖٔ حٓظويحٜٓخ ُظظَٜ ٍٛٞس 

 ٧ِٓٞد حُظٌخَٓ ػ٠ِ أٝٓغ ٗطخم.

 اٌزآصس3.1.3 

حٌُٔخ٢ٗ ُِٔي٣٘ش حُظ٢ طؼُِ أٗ٘طش ِٝٓٞى -ٍُ حٌُٔخ٢ٗ ٖٓ ٛلخص حُظَحر٢ حُٔخى٣١ظؤُق حُظآ 

 3ح٧كَحى , ٤ٓ٫ٔخ ك٢ حُلَحؽ حُؼخّ. حُظآٍُ حُٔل١ٍٞ , ٣ؼَف رؤٗٚ ح٫ٍطزخ١ ر٤ٖ ٜٗق حُوطَ 

ٝ ٜٗق حُوطَ ٫ ٜٗخث٢ . اًح ًخٗض حُو٤ٔش ػخ٤ُش , كبٕ حُ٘ظخّ حُٔل٢ِ ٣َطز٢ حٍطزخ١ خ ٝػ٤و خ 

( ٝحُظٌخ٬ٓص 3pumd rخِٓش. حُظآٍُ ٛٞ رزٔخ١ش حُؼ٬هش ر٤ٖ حُظٌخَٓ حُٔل٢ِ )رخُ٘زٌش حُ٘

 حُ٘خِٓش. اٗٚ ٗٞع ري٣َ ٖٓ حُٟٞٞف , ًٔخ حٗٚ ٣ٔؼَ حُؼ٬هش ر٤ٖ حُز٤٘ش حُٔل٤ِش ٝحُ٘خِٓش.

 ؽبٌخ اٌذساعخ4. 

طوغ ٓي٣٘ش حُؤْ ٟٖٔ اه٤ِْ  ١َحرِْ حَُث٢ٔ٤ ,   , ك٢ ٗٔخٍ ؿَد ٤ُز٤خ , ُٜٝخ ٓٞهغ 

٠ِ حُزلَ ح٧ر٤ٞ حُٔظ٢ٓٞ. طوغ ك٢ اه٤ِْ حُؤْ  حُلَػ٢ ك٢ حُـِء حُ٘ٔخ٢ُ ٍث٢ٔ٤ ػ

ُِٔي٣٘ش ؿٌٍٝ ك٤٘٤و٤ش ٍٝٝٓخ٤ٗش ٝأٛزلض ػخٛٔش  حَُ٘ه٢ ٖٓ اه٤ِْ ١َحرِْ حَُث٢ٔ٤ .

طوغ ٓي٣٘ش ر٢٘ ٤ُٝي  ح٩ه٤ِْ حَُٝٓخ٢ٗ ح٩ك٣َو٢ ك٢ ػٜي ح٩ٓزَح١ٍٞ ٤ٓزظ٤ّٔٞ ٤ٓل٤َّٝ.

  ( 1َث٢ٔ٤ , ح٠ُ حُـ٘ٞد ٖٓ ٓي٣٘ش حُؤْ .ٌَٗ ) أ٠٣خ ٟٖٔ ٗطخم اه٤ِْ  ١َحرِْ حُ

 

 
 .٣ٟٞق ٓٞهغ حُٔي٣٘ظ1ٖ٤حٌَُ٘ ٍهْ.
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 إٌّبلؾخ ٚٔزبئظ اٌزؾ١ًٍ إٌؾٛٞ ٌٍج١ئخ اٌّج١ٕخ ٌؾبٌزٟ اٌذساعخ5.

ٖٓ حُٞحٟق إٔ حُٔي٣٘ش ٢ٛ كخ٣ٝش ح٧ٗ٘طش , ك٢ ٓٔخكخطٜخ حُؼي٣ي ٖٓ ح٤ًُِٞٔخص حُز٣َ٘ش ٓؼَ 

ٖٓ ك٤غ حٌَُ٘  ح٫طٜخٍ ٓغ ح٥ه٣َٖ , ٝحُؼَٔ , ٝح٢ُ٘ٔ.ح٧ًَ , ٝحُظـٔغ , ٝحٌُٖٔ , ٝ

حٌُٔخ٢ٗ ٛ٘خى حطٜخٍ ١ز٤ؼ٢ ر٤ٖ حُلَحؿخص , ٣ٌٖٝٔ حٓظويحٓٚ ك٢ حُؼ٬هش ر٤ٖ ط٣ٌٖٞ ح٧كَحى 

ٝط٣ٌٖٞ حُلَحؽ. ٝحُظ٣ٌٖٞ ًٔخ ٛٞ ٟٓٞق ك٢  ًظخد ٤ِ٤َٛ "حُلَحؽ ٛٞ ح٥ُش " ٛٞ ٓـٔٞػش 

,  Hillierٜ٘خ ٖٓ ه٬ٍ ػ٬هظٜخ رٌَ ح٥ه٣َٖ" )ٖٓ حُؼ٬هخص حُٔظَحرطش حُظ٢ ٣ظْ طلي٣ي ًَ ٓ

1966.) 

 R3اٌزىبًِ اٌّؾٍٟ 1.5 

( أػ٠ِ رو٤َِ 1.842هطٞحص , ًخٕ ك٢ ٓي٣٘ش حُؤْ ) 3طْ كٔخد ٌٛح حُٔئَٗ ػ٠ِ أٓخّ 

ٖٓ ٓظ٢ٓٞ حُٔيٕ حُؼَر٤ش , ٌٛٙ حُو٤ٔش طؼ٢٘ إٔ حُٔي٣٘ش ُي٣ٜخ ٗٞحٍع ٓزخَٗس ٝٓظِٜش.  ٌَٗ 

خ ُِـخ٣ش )( رخُ٘ٔزش ُٔي٣  2ٍهْ )  ( , أ١ أهَ ٖٓ 1.303٘ش ر٢٘ ٤ُٝي , ًخٕ ٌٛح حُٔئَٗ ٓ٘ول٠ 

 ( 3ٓظ٢ٓٞ حُٔيٕ حُظو٤ِي٣ش  , ٌٝٛح ٣ؼ٢٘ إٔ حُٔي٣٘ش ُي٣ٜخ ٗٞحٍع ه٤َٜس ٓ٘ل٤٘ش. ٌَٗ ٍهْ ) 

 

 

 
 .٣ٟٞق حُظٌخَٓ حُٔل٢ِ ُٔي٣٘ش حُو2ْٔحٌَُ٘ ٍهْ.
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 .٣ٟٞق حُظٌخَٓ حُٔل٢ِ ُٔي٣٘ش ر٢٘ ٤ُٝي3حٌَُ٘ ٍهْ.

 

 nc زىبًِ اٌؾبًِا2.5ٌ 

حٓظ٘خىح  ا٠ُ حُو٣َطش حُٔل٣ٍٞش ُٔي٣٘ش حُؤْ , كوي طز٤ٖ ٖٓ ٗظخثؾ حُظل٤َِ حُٔل١ٍٞ إٔ 

ٓظ٢ٓٞ حُظٌخَٓ حُ٘خَٓ ُٔي٣٘ش حُؤْ ٣وظَد ٖٓ ٓظ٢ٓٞ ه٤ْ حُٔيٕ ح٤ٌ٣َٓ٧ش , كوي رِؾ 

 (. حٓخ رخُ٘ٔزش ُٔي٣٘ش ر٢٘ ٤ُٝي , كبٕ ٌٛح حُٔئَٗ ٣ظ٘خهٚ رٌَ٘ 4( ٌَٗ ٍهْ ) 1.293)

( , ٓٔخ ٤٘٣َ ا٠ُ إٔ ٓوط٢ ٓي٣٘ش ر٢٘ ٤ُٝي ٫ 0.348ِٓلٞظ أهَ ٖٓ ٓظ٢ٓٞ حُٔيٕ حُظو٤ِي٣ش )

ط٘ـغ ػ٠ِ ح٫ٗظوخٍ ٖٓ ًَ ؿِء ٖٓ أؿِحء حُٔي٣٘ش ا٠ُ أؿِحء أهَٟ, كخُلًَش طزيٝ ٓليٝىس 

 ( 5ٟٖٔ كيٝى حُل٢ )حُوز٤ِش(. ٌَٗ ٍهْ ) 

 R3 vs Rnاٌزآصس:  3.5

خ  ً ح ٓ٘ظَ  َ ر٤ٖ ه٤ْ  حُظٌخَٓ حُ٘خَٓ ٝحُظٌخَٓ حُٔل٢ِ , ٝحُٔئحٍ ٛٞ ٓخ  ٣ٔؼَ ٌٛح حُٔئَٗ ػٜ٘

خ أٝ   ٓ اًح ًخٕ طيكن حُلًَش ر٤ٖ حُٔٔظٟٞ حُٔل٢ِ )حٌُٔخٕ( ٝحُٔٔظٟٞ حُؼخ٢ُٔ )حُِٝحٍ( ٓيػٞ

ٓؼَه٬ ر٤ٜخًَ ٌٓخ٤ٗش. ٓي٣٘ش حُؤْ ٓـِض ه٤ٔش ػخ٤ُش. طـخُٝص كظ٠ ه٤ْ حُٔيٕ ح٤ٌ٣َٓ٧ش , 

  ( 6(. حٌَُ٘ ) 0.7128ك٤غ ًخٗض )
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 .٣ٟٞق حُظٌخَٓ حُ٘خَٓ ُٔي٣٘ش حُو4ْٔحٌَُ٘ ٍهْ.

 
 .٣ٟٞق حُظٌخَٓ حُ٘خَٓ ُٔي٣٘ش ر٢٘ ٤ُٝي5حٌَُ٘ ٍهْ.
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ٌٛح ٣ؼ٢٘ إٔ ر٤٘ش ٓٔخكش حُٔي٣٘ش طيػْ روٞس حُظلخػَ ح٣٩ـخر٢ ر٤ٖ حٌُٔخٕ ٝحُِحث٣َٖ. ٣ٝ٘ؼٌْ 

أٓخ ٓي٣٘ش ر٢٘ ٤ُٝي  حُوخثٔش ر٤ٖ ح٤ُٔخف ٝحُٔو٤ٔ٤ٖ رٔزذ ٝؿٞى ُزيس حٌُزَٟ. ًُي ك٢ حُؼ٬هخص

(. ٌٝٛح ٣ؼ٢٘ إٔ ٤ٛخًِٜخ حٌُٔخ٤ٗش طؼَهَ حُؼ٬هش ر٤ٖ 0.2247كؤٕ حُو٤ٔش ًخٗض طوخٍد )

حُٔٔظ٣ٞخص حُٔل٤ِش ٝحُؼخ٤ُٔش. ٝحُٔزذ ك٢ ًُي ٛٞ حُو٤ٜٛٞش حُظ٢ طظٔظغ رٜخ حُوزخثَ حُٔل٤ِش 

ـش ٬ٍُطزخ١ ر٤ٖ حُظآٍُ ٛٞ حُو٤ٔش حُ٘خط ( 6ًَ ػ٠ِ كيس  ٢ًٔ٘ ُِل٤خس ح٤ٓٞ٤ُش. ٌَٗ ٍهْ )  

ه٤ْ حُظٌخَٓ حُٔل٢ِ ٝحُظٌخَٓ حُ٘خَٓ ٝهي ٗظـض ٌٛٙ حُو٤ْ ٖٓ حُظل٤َِ حُٔل١ٍٞ ُِٔي٣٘ظ٤ٖ, ٝهي 

 (.1طْ ٓوخٍٗش ٌٛٙ حُ٘ظخثؾ ٓغ ٓـٔٞػش ٖٓ حُٔيٕ حُٔيٍٝٓش. حُـيٍٝ)

 

 

  
 .٣ٟٞق حُظآٍُ. ا٠ُ ح٤ٔ٤ُٖ ٓي٣٘ش حُؤْ , ٝح٠ُ ح٤ُٔخٍ ٓي٣٘ش ر٢٘ ٤ُٝي6حٌَُ٘ ٍهْ.

 

حُظآٍُ ٓؼخَٓ ح٫ٍطزخ١ ر٤ٖ ه٤ٔش حُظٌخَٓ حُؼخ٢ُٔ ٝه٤ٔش حُظٌخَٓ حُٔل٢ِ. ٓي٣٘ش حُؤْ  ٣ٔؼَ

ٓـِض ه٤ٔش ػخ٤ُش كوي طـخُٝص كظ٠ حُٔيٕ ح٤ٌ٣َٓ٧ش , ٌٝٛح ٣ؼ٢٘ إٔ ح٤ُٜخًَ حُلَحؿ٤ش 

حُٔي٣٘ش طيػْ روٞس حُظلخػَ ح٣٩ـخر٢ ر٤ٖ حٌُٔخٕ ٝحُِحث٣َٖ. ٣ٝ٘ؼٌْ ًُي ك٢ حُؼ٬هخص حُوخثٔش 

٤خؽ ٝحُٔو٤ٔ٤ٖ رٔزذ ٝؿٞى ُزيس حٌُزَٟ , ٧ٕٝ حُِحث٣َٖ أٛزلٞح ؿِءح  ٓؤُٞكخ  ٖٓ ر٤ٖ حُٔ

أٓخ ٓي٣٘ش ر٢٘ ٤ُٝي كوي ر٤٘ض ٤ٛخًِٜخ حُلَحؿ٤ش ٝح٤ُٔ٘ؾ حُؼَٔح٢ٗ حُ٘ـ١َ٤  ٣ِٓؾ حُٔي٣٘ش.

 حُٔولَ ٌَُ هز٤ِش  حُيػْ حُ٘ي٣ي ُِو٤ٜٛٞش  حُظ٢ طظٔظغ رٜخ ٌٛٙ حُوزخثَ . 
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 ُ اٌزآصس ٌؾبٌزٟ اٌذساعخ ِغ ثؼل اٌّذْ اٌّذسٚعخِمبسٔخ ٌم١ 1اٌغذٚي سلُ.

 
 

 الاعزٕزبط:

أْٛ ٤ِٓٝش ُِؼ٬هش ح٫ؿظٔخػ٤ش ٢ٛ حُلَحؿخص ٝ ٣ٌٖٔ ر٘خء ر٤جش حُلَحؽ ُي٣٘خ ٖٓ أؿَ ط٤ٌٖٔ أٝ 

اٟؼخف حُظلخػ٬ص ح٫ؿظٔخػ٤ش. ك٢ ٌٛح حُزلغ , طْ رٌٍ ؿٜي ُظ٤ٟٞق أ٤ٔٛش هَحث٢ حُظل٤َِ 

ٜٓٔش ٓؼَ حُظٌخَٓ حُٔل٢ِ ٝ حُظٌخَٓ حُ٘خَٓ ٝحٌُِحٕ حُٔل١ٍٞ ٝٓخ ط٘ظـٚ ٖٓ ه٤خٓخص 

٣ٔخٛٔخٕ ك٢ حُؼ٬هش ر٤ٜ٘ٔخ ك٢ طل٤َِ حُظ٣ٌٖٞ حٌُٔخ٢ٗ ًوٞحػي ٌٓخ٤ٗش ٓول٤ش أٝ ٓزخىة ٓي٤ٗش 

ك٢ ر٤جش ٓز٤٘ش ٓؼَكش ,  طويّ هَحث٢ حُظل٤َِ حُٔل١ٍٞ  ٗظخثؾ أًؼَ طل٬٤ٜ  ُو٤خّ ه٤ْ حُٟٞٞف 

خ ٣ُٞيٙ ٌٛح حُظل٤َِ ٖٓ ه٤خٓخص ٓوظِلش . ٣ٜيف ٌٛح ٝحُظآٍُ ٖٓ ه٬ٍ اٗ٘خء ػ٬هخص ر٤ٖ ٓ

حُزلغ ا٠ُ ط٤ٟٞق أ٤ٔٛش حُظل٤َِ حُٔل١ٍٞ ٖٓ ٟٖٔ حُظل٬٤ِص حُ٘ل٣ٞش ك٤ٔخ ٣ظؼِن رخ٤ٌَُٜ 

حٌُٔخ٢ٗ حُل١َ٠ ٝحُؼ٬هخص حُؼوخك٤ش ح٫ؿظٔخػ٤ش  . ٝهي ٝؿيص ٌٛٙ حُيٍحٓش إٔ ٗظخثؾ هَحث٢ 

كَحؿخص ٓي٣٘ش حُؤْ طيػْ حُؼ٬هخص حُؼوخك٤ش حُظل٤َِ حُٔل١ٍٞ حٓظطخػض ٖٓ إ طز٤ٖ ُ٘خ إٔ 

ح٫ؿظٔخػ٤ش ر٤ٖ حٌُٔخٕ ٝحُِٝحٍ ٝحٌُٔخٕ ك٤ٔخ ر٤ْٜ٘ , ٝٓٔخػيس حُِٝحٍ  ُِظؼَف ػ٠ِ حُز٤٘ش 

حٌُٔخ٤ٗش ٝا٣ـخى ١َم ُٞؿٜظْٜ ك٤غ إٔ ُِٔي٣٘ش ٓٔظٟٞ ػخٍ ٖٓ حُٟٞٞف ك٢ حُز٤٘ش حٌُٔخ٤ٗش  
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٤ي طيػْ حُو٤ٜٛٞش حُ٘ي٣يس ٩ك٤خثٜخ ٝٓٔظٟٞ ػخ٢ُ ٖٓ حُظآٍُ. ٝحٕ كَحؿخص ٓي٣٘ش ر٢٘ ُٝ

حُظ٢ طٔؼَ ًَ ٜٓ٘خ هز٤ِش . ٌٝٛح ٣ؼ٢٘ إٔ ٤ٛخًَ كَحؿخص ٓي٣٘ش حُؤْ طيػْ روٞس حُظلخػَ 

ح٣٩ـخر٢ ر٤ٖ حٌُٔخٕ ٝحُِحث٣َٖ. ٣ٝ٘ؼٌْ ًُي ك٢ حُؼ٬هخص حُوخثٔش ر٤ٖ ح٤ُٔخف ٝحُٔو٤ٔ٤ٖ ٧ٕ  

 ٞؿَحك٢ ُِٔي٣٘ش. حُِٝحٍ أٛزلٞح ٖٓ ح٤ٗ٧خء حُٔؤُٞكش  ٟٖٔ ح٣ُِٔؾ  حُي٣ٔ

 اٌؾىش

٣ٞى حُٔئُق إٔ ٣ٌَ٘  حُٔؼٜي حُؼخ٢ُ ُِٜٖٔ حُ٘خِٓش  ه٤ْٔ٘ , ٝحُٔؼٜي حُؼخ٢ُ ُِٜٖٔ حُٜ٘ي٤ٓش 

حُٔخؿ١ٍٞ , ٝ حُٔؼٜي حُؼخ٢ُ ُِز٘خء ٝحُظ٤٤٘ي ر٘ـخ١ُ , ٝ حُٔؼٜي حُؼخ٢ُ ُِٜٖٔ حُٜ٘ي٤ٓش 

ي حُؼظ٤ْ حُـخ١ُٝ ر٘ـخ١ُ ػ٠ِ ؿٜٞىْٛ ُيػْ ر٤جش حُزلغ. ٝحٌَُ٘ أ٠٣خ ٍٓٞٛٞ ُِيًظٍٞ ػز

ػ٠ِ حٓظـخرظٚ ح٣َُٔؼش ىحثٔخ َُِى ػ٠ِ أ١ حٓظلٔخٍ ٝطي٤َُ حُٜؼخد ُِزلخع , ٝحٌَُ٘ أ٠٣خ 

 ٌَُ ح٧ٓخطٌس ح٬ُِٓء حُٔ٘خ٤ًٍٖ رخُٔئطَٔ.
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اٌّؼّبس اٌج١ئٟ ِٚٛائّزٗ ٌّزطٍجبد الاػّبس ِب ثؼذ اٌؾشة ٚفك اٌزق١ُّ 

 اٌّغزذاَ

 عـ١ٍٙخ اٌّشمٟ اثشا١ُ٘ الأِـــــــــــــ١ش.

 

 هْٔ حُؼٔخٍس. –٤ًِش حُؼٔخٍس ٝحُلٕ٘ٞ  –ؿخٓؼش ػَٔ حُٔوظخٍ 

suhilaelmardi@gmail.com 

 

 ـ :ـــــاٌٍّخ

 حُطز٤ؼش ر٤ٖ حُؼ٬هش ٝحػ٤ش طٔؼَ كِٔلش ٢ٛ حُٔٔظيحّ حُظ٤ْٜٔ كِٔلش حُؼٔخٍس حُز٤ج٤ش إ 

 رـٞ ١ز٤ؼ٤ش ًلطَس حُظَحع ك٢ ٝػخٓش ٓؼَٝكش ػ٬هش ٢ٛٝ , ٝحُز٤جش حُٔز٤٘ش ٝح٩ٗٔخ٤ٗش

 حُٔخى٣ش ط٤ْٜٔ ح٤ٗ٧خء كِٔلش ٢ٛٝ , حُؼوخكخص ٝحُل٠خٍحص ك٢ أٝ حهظ٬كٜخ طـ٤َٛخ حُ٘ظَ ػٖ

 رو٤ٜٔخ ٝح٫ؿظٔخػ٤ش ح٫ٓظيحٓش حُز٤ج٤ش ٝح٫هظٜخى٣ش ٓزخىة ٓغ ٝحُويٓخص ُظظٞحكن حُٔز٤٘ش جشٝحُز٤

ٝحُظ٤ْٜٔ حُٔٔظيحّ ٝك٢ ظَ ٓخ طؼَٟض ُٚ ٤ُزـــــــــــ٤خ ٖٓ  ٝحُظخ٣ٍو٤ش ٝحَُٝك٤ش حُؼوخك٤ش

طي٤َٓ رٔزذ حُلَد ٝحُوَحد ح١ٌُ ُلن رخُز٤جش حُل٣َ٠ش ٖٓ ٗؤٕ حُٔؼٔخٍ حُز٤ج٢ ٓٞحثٔش 

خص ح٧ػٔخٍ ػ٢ِ أْٓ حُظ٤ْٜٔ حُٔٔظيحّ ٤ًٜخٗش حُز٤٘ش حُظلظ٤ش ٖٓ أؿَ حُؼَٔ ٓظطِز

ٝحُظٞحَٛ ٓغ حُز٤جخص حُل٣َ٠ش ح٧هَٟ , ٝحُلي ٖٓ حػَ حٌُٞحٍع ٝحُلَٝد ٝٓخ ٣ظَطذ ػ٤ِخ 

ٖٓ ِٓٞػخص ٝٓوِلخص ط٠َ رخُز٤جش , ٟٝٝغ حٓظَحط٤ـ٤خص اػخىس ح٫ػٔخٍ كٔذ طٞؿٜخص 

أؿَ  ُِلي ٖٓ طؤػ٤َ ح٩ٗٔخٕ ػ٠ِ حُٔٞحٍى حُطز٤ؼ٤ش ٖٝٓ حػ٢حُظ٤ٔ٘ش حُٔٔظيحٓش ٝحُظ٤ْٜٔ حُٞ

 ٣ؼ٤ٖ ك٤ٚ رخٌُٔخٕ ح١ٌُ رخ٫ٍطزخ١ اكٔخٓٚ ٝحٓظَٔحٍ ٣ٞٛٝظٚ ح٩ٗٔخٕ ػ٠ِ طخ٣ٍن حُٔلخكظش

رخُـَرش ٫ٕ حُٔزخ٢ٗ طظؼِن رٌحًَس ح٩ٗٔخٕ ٤ًٝخٗٚ ٝٗؼٍٞٙ , ٝا٠٣خف حػَ  حُ٘ؼٍٞ ٝػيّ

ُ٘خك٤ش حُل٣ِ٤خث٤ش ٝح٫هظٜخى٣ش ٝح٫ؿظٔخػ٤ش حُلَٝد ٝحٌُٞحٍع ػ٢ِ حُز٤جش حُل٣َ٠ش ٖٓ ح

:  (Hugo framework of action)ٛــــــــــ٤ٞؿٞ  ػَٔ ٝحُؼـوخك٤ش ٝح٤ُٔخ٤ٓش ٝا١ــــــــــخٍ

 ح١٩خٍ رخ٩ٟخكش ٌٝٛح حٌُٞحٍع , ٓٞحؿٜش ك٢ ٝحُٔـظٔؼخص هيٍحص ح٧ْٓ ُظؼ٣ِِ رَٗخٓؾ ٛٞ

ُظلي٣ي  حُؼخ٢ُٔ حُٔٔظٟٞ ػ٠ِ ٜخٟٝؼ طْ حُظ٢ أْٛ ح١ُ٧َ ٖٓ ٣ًٞٞٛخٓخ ا١خٍ ػَٔ ا٠ُ

  حٌُٞحٍع أٝ حُلَٝد. رؼي ٝحُٔٔٞكخص ٝٓٞحؿٜظٜخ ٤ًٝل٤ش حُظو٤٤ْ حٌُٞحٍع ٩ىحٍس آظَحط٤ـ٤ش

 

ABSTRACT : 

The philosophy of environmental architecture for sustainable 

design is an awareness philosophy representing  the relationship 
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between humanity nature and built environment, and it is a philosophy 

to design physical things, built environment and services to 

compactable with principles of environmental, cultural, and social 

sustainability. Due destruction subjected to Libya which resulted by 

war affected urban environment. So the environmental architecture 

concern to fit construction requirements according the sustainable 

design standards like maintenance of infrastructures for working and 

communicate with other urban environments, to reduce wars and 

disasters influence and their sequences of pollution wastes which 

damage environment, and put strategies for re-construction according 

sustainable development directions. Focusing on human  history, 

identity, and continues feeling towards his living place engagement 

cause buildings related with human memory, entity and feeling. 

 : . اٌّمـــــــــــــــذِخ1

 )حُٔٔظيحّ حُظ٤ْٜٔ (ه٬ٍ ٖٓ حُطز٤ؼش ٓغ حُؼٔخٍس  ط٘خؿْ ٓلّٜٞ حُزلغ ٣ظ٘خٍٝ

ٓظؼيىس  ٝطٞؿٜخص ٓظوٌح ٤ٔٔٓخص ح٧ه٤َس حُؼوٞى ك٢ حُؼخُْ ك٢ ح٢ُٓٞ حُؼ٢ِٔ ك٢ ٓخى ًٔلّٜٞ

 ٝحُظ٢ ز٤ج٢حُ ٝحُظ٤ْٜٔ حُؼٔخٍس كوَ ك٢) حُٔٔظيحّ حُظ٤ْٜٔ (ٓلخ٤ْٛ ٝط٘خري طيحهَ ٌَٗ ٝهي

ح٩ٗٔخٕ  ٍٝكخٙ ٛلش ٝطؼُِ ح٫ٓظيحٓش أرؼخى طِز٢ حُطز٤ؼش ٓغ ٓظٞحُٗش ُظلو٤ن ػٔخٍس طٔؼ٠

 ٝا٠٣خف حػَ حٌُٞحٍع ٝحُلَٝد ٝٓخ ٗظؾ ػٜ٘خ ٖٓ طي٤َٓ ُِز٤جش حُل٣َ٠ش.

 : اٌجؾش ِؾىٍخ 1.1

٤ُز٤خ ٝطِح٣ي حُظِٞع ٝػيّ حُٞػ٢  ك٢ حُلَٝد رؼي ح٫ػٔخٍ ٤ًل٤ش اػخىس حٌُِٔ٘ش

حُِٔٞػخص ًٔوِلخص ح٧ِٓلش حُظ٢ ط٠َ رخُز٤جش حُل٣َ٠ش ٝحُؼَٔح٤ٗش ٌُح ططز٤ن ٓلّٜٞ رٔوخ١َ 

ٌٛح  ك٢ حُٔظزؼش حُؼخ٤ُٔش حُؼٔخٍس حُز٤ج٤ش ٣ؼظزَ كَ ٌُٜٙ حٌُِٔ٘ش ٝػَٝ ح٫ٓظَحط٤ـ٤خص

 رو٤ٜٛٞش حُٔـخٍ ُِلغ ػ٢ِ ططز٤ن حُظ٤ْٜٔ حُٔٔظيحّ ح١ٌُ ٠٣ٖٔ ٍكخٙ ح٩ٗٔخٕ ٣ٝظ٤ِٔ

 َٓحػخطٚ ك٢ ٓ٘خ٣ٍغ اػخىس ح٫ػٔخٍ. ـذ٣ حٗظٔخثٚ ٝطخ٣ٍوٚ ٝٓخ

 : خطخ اٌجؾش 2.1

 ُِيٍحٓخص حُٔظؼِوش ح٫ٓظوَحث٢ حُظل٢ِ٤ِ حُٜٔ٘ؾ حُزلغ أػظٔي طويّ ُٔخ ٝٝكوخ 

رخُظ٤ْٜٔ حُٔٔظيحّ , ٝحُظـخٍد حُؼ٤ِٔش ك٢ ػ٤ِٔخص اػخىس ح٫ػٔخٍ ٝط٤ٟٞق طؤػ٤َ حُظ٤ْٜٔ 
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ًٍٝخثِ ح٫ٓظيحٓش رخ٩ٟخكش ا٢ُ ٓلّٜٞ ػ٬هش حُؼٔخٍس رخُز٤جش حُظ٤ْٜٔ حُٔٔظيحّ ٝحُٔٔظيحّ 

 ػ٠ِ ٝأٛيحف حُظٜـ٤ْٔ حُٔٔـظيحّ , ٝحُـِث٤ش ح٧هَٟ ك٤ظ٠ٖٔ أػـــَ حٌُٞحٍع ٝحُلَٝد

رؼي حٌُخٍػش  ٝحُٔٔٞكخص حُظو٤٤ْ ح٧ػٔخٍ ٝأٗٞحع اػخىس حٓظَحط٤ـ٤خص حُل٣َ٠ش ٝٓلّٜٞ حُز٤جش

 أٝ حُلَد ٝحطـخٛخص حُؼٔخٍس.

 : ١ُ اٌّغزذاَػلالخ اٌؼّبسح ثبٌج١ئخ اٌزقّ .2

 ٝحَُكخٙ ٝح٫ٓظ٘لخء ٝحُٔؼَكش ُِظؤَٓ ٜٓيٍح ُ٪ٗٔخٕ رخُ٘ٔزش حُطز٤ؼش ًخٗض إٔ رؼي 

 ٝأٛزق ٤ٓٝطَس ٟٓٞغ حٓظـ٬ٍ ٝحُٜ٘خػش حُلي٣غ حُؼِْ ٓغ ططٍٞ حُطز٤ؼش أٛزلض

 حُطز٤ؼش طـ٤٤َ ا٠ُ ح٩ٗٔخٕ ٓؼ٠ ػٖ حُطز٤ؼش ك٤غ ح٩ٗٔخٕ ُزؼي ٓٞح٣ُخ حُظطٍٞ حُل٠خ١ٍ

 ًؼ٤َس ر٤ج٤ش ٓ٘خًَ ظٍٜٞ ا٠ُ أىٟ ٓٔخ ؿخ٣خطٚ ٧ه٠ٜ ٝطلو٤وخ ُطٔٞكخطٚ طِز٤ش ٝطط٣ٞؼٜخ

 أ١َٝكخص طؼيىص ٍٝكخٛٚ ح٩ٗٔخٕ ٝٛلش حُطز٤ؼش ٝطيٍٛٞ ؿ٤َ حُٔظـيىس حُٔٞحٍى ٝحٓظ٘لخً

 َٓحىكش ٝحطوٌص ٤ٔٓخص حُلي٣ؼش حُؼ٤ِٔش ٝحُزلٞع حُ٘ظ٣َخص ػ٠ِ حُٔؼظٔيس حُٔٔظيحّ حُظ٤ْٜٔ

  ح٧ه٠َ. ٝحُظ٤ْٜٔ ؿ٢حُظ٤ْٜٔ ح٣٫ٌُٞٞ :أٜٛٔخ  ػيس

 ٖٓ حُٔٔظيحّ ٓٔظ٘زطخ ُِظ٤ْٜٔ َٓحىكخ ك٢ أٍٝٝرخ طز٤٘ٚ طْ : الا٠ىٌٛٛعٟ اٌزق١ُّ 1.2

 Systemsحُز٤ج٤ش  ٖٓ )ح٧ٗظٔش ٓظٌخَٓ ً٘ظخّ ُِطز٤ؼش ط٘ظَ ح٣٫ٌُٞٞؿ٤ش حُظ٢ حُ٘ظ٣َخص

Ecoح٧ه٠َ, (ٓلّٜٞ ػٖ حُطز٤ؼش  ك٬٠ طٞحُٕ ػ٠ِ طلخكع ( حُظ٢ (Green  ؼَ ٣ٔ ح١ٌُ

 ػٔخ٤ٗ٘خص ك٢ حُٜٔطِق طْ حٓظويحّ ٝهي حُطز٤ؼش ا٠ُ ُظ٘ظ٢ٜ طزيأ ًيٍٝس ك٤خس ٝحُ٘ٔٞ حُي٣ٔٞٓش

 أ٣ٌَٓخ حُز٤ج٢ ٝحُظ٤ْٜٔ حُطخهش ٓـخٍ ك٢ ح٣َُخىس(٢ٛٝ : حُؼخُْ ك٢ ٍحثيط٤ٖ ٓئٓٔظ٤ٖ ٖٓ هزَ

(LEE : Leadership in Energy and Environmental Design)  

 ر٣َطخ٤ٗخ. ك٢ ُظو٤٤ْ حُز٤ج٢ح ٜٝٓ٘ـ٤ش حُز٘خء رلٞع ٓئٓٔش

 Research  Building :BREEAM Establishment environmental 

Assessment  Methodology. 

ٗلٞ ٢ أٓخٓ رٌَ٘ : هي طٞؿٚ حُظ٤ْٜٔ حُٔٔظيحّ ك٢ ريح٣ش أ١َٝكخطٚ اٌزق١ُّ اٌّغزذاَ 2.2

 ط٘و٤ٚ ك٢ ٚ أهلنٌُٝ٘ حُز٤ج٢ ُظـ٘ذ ح٠ٍَُ ٝحُٔٞحٍى ٝطلل٤ِ حُ٘خّ رخُطخهخص ح٫ٛظٔخّ

 ك٢ اهلخهٚ ػٖ ك٬٠ ٝحُؼَٔ حُؼ٤ٖ ك٢ ر٤جش ٛلش ح٩ٗٔخٕ ٍٝكخٛٚ ػ٠ِ حُٔئػَس حُوٜخثٚ

 حُـٞحٗذ ٖٓ ًَ طظ٠ٖٔ ٝحُظ٢ حُطز٤ؼش ح٧ٓخ٤ٓش ُ٪ٗٔخٕ ٫طٜخٍ ٓغ حُلخؿخص ط٘و٤ٚ

 طَؿ٤ق ٗلٞ ح٫ٓظيحٓش أ١َٝكخص هي أكَُ طٞؿٚ حَُٝك٤ش ًٌُٝي ٝح٤ٌُ٘ٛش حُل٣ِ٤خث٤ش ٝحُؼخ١ل٤ش

 ح٩ٗٔخٕ حؿظَحد ٖٓ ُحىص أٗٔخ١ ط٤ٔ٤ٜٔش كو٢ حُز٤جش رٜلش ٝح٫ٛظٔخّ ح٫هظٜخى٣ش و٤ْحُ

 ٝريأص (ح٠٣َُٔش ٓظ٬ُٓش ح٧ر٤٘ش(ٓلّٜٞ  طلض ح٧ٗٔخ١ طِي اىٍحؽ ِٓز٤خص طْ ٝهي ٝػُِٚ
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حُزَ٘ ك٢  ضُِل٤خس حُظ٢ ِٗٔ حُ٘ٞػ٤ش حُو٤ْ حُـ٣َٛٞش ٝحُو٤ْ حُزؼي ح٩ٗٔخ٢ٗ( ١ً (ٗلٞ ظٞؿٚحُ

 [.1حُز٤ج٤ش] شحُٜل ٓؼخىُش

 :  الاعزذاِخ ِفَٙٛ رؼش٠ف  3.2

 حُٞهض ٝطؼ٢٘ ٍَٓٝ ٓغ ٝٓ٘ظـش حُل٣ٞ٤ش ٓظ٘ٞػش حُ٘ظْ طزو٠ ٤ًق ٣ٜق ر٤ج٢ ٜٓطِق ٢ٛ

 حُط٣َٞ ػ٠ِ حُٔيٟ ٣ؼ٤ٜ٘خ حُظ٢ حُل٤خس ٗٞػ٤ش كلع ػ٠ِ ٢ٛ حُويٍس ُِزَ٘ رخُ٘ٔزش ح٫ٓظيحٓش

 .[2]ٔٔجٍٞ ُِٔٞحٍى حُطز٤ؼ٤شحُ ٝح٫ٓظويحّ حُطز٤ؼ٢ حُؼخُْ كلع ػ٢ِ ٣ؼظٔي ٌٝٛح ريٍٝٙ

 :  الاعزذاِخ سوــــــــــبئض  4.2

 .ٍث٤ٔش رٍٜٞس حُطز٤ؼش ػ٠ِ حُللخظ ا٠ُ : ٝطيػٞ )حُٜل٤ش حُز٤جش (ح٠ُٝ٧ . ح٤ًَُِس1

طل٤ٖٔ  ه٬ٍ ٖٓ حُظٌخ٤ُق حٗولخٝ طلو٤ن ا٠ُ حُؼخ٤ٗش )حُ٘ٔٞ ح٫هظٜخى١(: ٝطيػٞ . ح٤ًَُِس2

 حُطز٤ؼش. ك٢ ٓظٞكَس ٓٞحى أ٤ُٝش خٍٝاىه حُطخهش حٓظويحّ ٝطو٤َِ ٌُلخءس

ٝٓخثَ  طٞك٤َ ك٤غ ٖٓ ٝح٩ٗٔخٕ رخُٔـظٔغ : طؼ٠٘)ح٫ؿظٔخػ٤ش حُؼيحُش(حُؼخُؼش  . ح٤ًَُِس3

 .ح٫ؿظٔخػ٢ ٝحُظٔخٓي ٝحُٔٔخٝحس ٝحُظَحع ح٣ُٜٞش حُللخظ ػ٠ِ ػ٠ِ ٝحُظؤ٤ًي حَُحكش ح٧ٓخٕ

 ٝٛٞ ٝحُـٔخ٤ُش حُؼوخك٤ش رخُـٞحٗذ طٔؼَ ٬ُٓظيحٓش أهَ رؼيحَ  ١َف طْ : ُوي حَُحرؼش . ح٤ًَُِس4

 ح٤ًَُِس ًظخرٚ ك٢ (Jon Hawkes)  ٣ٟٞق ك٤غ ح٫ٓظيحٓش ٓلّٜٞ ٖٓ حُٔلوٞى حُزؼي ٣ٔؼَ

ٝحُـٔخ٤ُش  حُؼوخك٤ش حُـٞحٗذ  (The Fourth Pillar of Sustainability)٬ُٓظيحٓش حَُحرؼش

 حُظوط٢٤ ك٢ أٓخ٢ٓ أَٓ خكشحُؼو ىٍٝ إٔ ٓز٤٘خ حُٔلوٞى أٝ حُزؼي حَُحرؼش ٤ًَُِِس ح٧ٓخّ رؤٜٗخ

 ٓـٔٞػش ُظَ٘ٔ حُلٕ٘ٞ ٝحُظَحع ػ٠ِ حهظٜخٍٛخ ٖٓ أٝٓغ رٌَ٘ حُؼوخكش ُظؼ٣َق ٝأٗخٍ حُؼخّ

 اػ٬ٕ ك٢ طْ طز٤٘ٚ حُٔـظٔغ ًٔخ ط٤ِٔ حُظ٢ ٝحُؼخ١ل٤ش ٝحُٔخى٣ش ٝحُل٣ٌَش حَُٝك٤ش ح٤ُِٔٔحص

 [.3] 1982ػخّ  حُؼوخك٤ش رخ٤ُٔخٓخص حُٔؼ٢٘ ٤ٓظ٢ ٤ٌٌٔٓٞ

 

 

 

 

 

 

 

 

 َُحرؼشح ح٤ًَُِس ٓغ حُؼ٬ػش ح٫ٓظيحٓش : ًٍخثِ 1ٌَ حُ٘
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 اً ح٫ٓظيحٓش كِٔلش ٖٓ ٜٓٔخ ؿِءح حُٔٔظيحّ حُظ٤ْٜٔ : ٣ٔؼَ اٌّغزذاَ اٌزق١ُّ ِفَٙٛ  5.2

 ٓغ حُٔزخىة ُظظٞحكن ٝحُز٤جش حُؼَٔح٤ٗش حٝ حُويٓخص ح٤ٗ٧خء حُٔخى٣ش ط٤ْٜٔ ٣ٔؼَ كِٔلش

 ًخُظ٤ْٜٔ رؼيس ٤ٔٔٓـــخص أهَٟ ط٤ٔٔظٚ طْ ٝهي .ش٬ُٓظيحٓ ٝحُز٤ج٤ش ح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش

 ُٞٞؿ٢ ٝؿ٤َٛخ ٖٓ ح٤ُٔٔٔخص. ــــحُز٤ــــج٢ ح٣٧ٌ

 : الأرٟ إٌؾٛ ػٍٝ اٌّغزذاَ اٌزق١ُّ أ٘ذاف 6.2

 ريٍٝٙ ح١ٌُ) حُٔٞحٍى حهظٜخى (ٔلّٜٞر  ٣ظؼخَٓ ) :اٌّٛاسد الزقبد (الأٚي اٌٙذف 1.6.2

 ٝاػخىس حُظول٤ٞ ٝ ح٫هظِحٍ ٖٓ ه٬ٍ ز٠ُِ٘ٔ ًٔيه٬ص حُطز٤ؼ٤ش حُٔٞحٍى ٣ظؼخَٓ ٓغ

 :آظَحط٤ـ٤خص  ػ٬ع ه٬ٍ طلي٣ي ٖٓ ًُٝي حُظي٣َٝ ٝاػخىس , ح٫ٓظويحّ

  Energy conservation . حُطخهش ػ٠ِ حُللخظ -

 Water conservation .حُٔخء  ػ٠ِ حُللخظ -

  Material conservation .حُٔٞحى ػ٠ِ حُللخظ- 

٣ويّ  كٜٞ) حُل٤خس ىٍٝس ط٤ْٜٔ (رٔلّٜٞ : ٣ظؼخَٓ )اٌؾ١بح دٚسح رق١ُّ( اٌضبٟٔ اٌٙذف 2.6.2

حُظٜـــ٤ْٔ  ٖٓ ك٤خس حُٔز٠٘ ىٍٝس طظٌٕٞ ٝطؤػ٤َٛخ ػ٠ِ حُز٤جش ك٤غ حُز٘خء ػ٤ِٔش ُظل٤َِ ٜٓ٘ـ٤ش

 ُٚ .حح٫ُ أٝ , ٝحُٜيّ ٝح٤ُٜخٗش  , حُظ٘ـــ٤٤ي , حُظ٘ـ٤َ

 حُزَ٘ ٝحُؼخُْ ر٤ٖ ظلخػ٬صحُ ٝٛٞ ٣ًَِ ػ٠ِ:  (الإٔغبٟٔ اٌزق١ُّ (اٌضبٌش اٌٙذف 3.6.2

 ح٣٫ٌُٞٞؿ٢ حُ٘ظخّ حُل٤خس ُـ٤ٔغ ٌٓٞٗخص ٝحُويٍس ػ٠ِ حُوخر٤ِش ػ٠ِ ٣ًَِ ٝٛٞ حُطز٤ؼ٢

 .[4]حُؼخ٢ُٔ 

 اٌؾنش٠خ اٌج١ئخ ػٍٝ ٚاٌؾشٚة اٌىٛاسس . أصش3

ٝح٤ٌَُٜ حُؼَٔحٕ. حٗظَ  حُظلظ٤ش ٝحُز٠٘ حُؼخٓش ٝحَُٔحكن حُٔزخ٢ٗ : طظ٠ٍَ اٌف١ض٠بئٟ . الأصش1

 (2ٝ  1ٌٗخٍ )ح٠ُ ح٫

 

 

 : حُيٓخٍ ك٢ ٓز٢٘ حٌُٔظزش ح٣ًَُِٔش ؿخٓؼش ر٘ـخ١ُ 2حٌَُ٘ 
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 : ٤ٓيحٕ حُوخُٜش هزَ ٝرؼي حُلَد 3حٌَُ٘ 

 

 ٢ًِ ا٠ُ طي٤َٓ ح٧ك٤خٕ رؼٞ طئى١ ك٢ رخُـش أَٟحٍ طليع ك٤غ ألالزقبدٞ : . الأصش2

 .حُظـخ٣ٍش  حُلًَش ٝطظ٠ٍَ ٝطظؼطَ حُٔ٘خ٣ٍغ كظظؤػَ ٬ُهظٜخى

 ح٧ٓخ٤ٓش طيٍٛٞ طٞكَ ح٫كظ٤خؿخص ػيّ ا٠ُ اٟخكش حُلوَ ٣٘ظَ٘ ألاعزّبػٟ : الأصش .3

 ػ٤ٔوش. حؿظٔخػ٤ش ٓ٘خًَ ا٠ُ ظٍٜٞ ٣ئى١ ٓٔخ حُٔؼ٤٘٤ش , ح٧ٟٝخع

 ًٔخ ٓظؼٔي أٝ رٌَ٘ ٌُِخٍػش ٗظ٤ـش ٝحُظخ٣ٍو٤ش , حُؼوخك٤ش حُ٘ٞحٛي طي٤َٓ : ٣ظْ اٌضمبفٟ . الأصش4

حُؼــــوخك٤ش  ًخَُٔحًِ ٓزـــ٤٘ش كــــ٣ِ٤خث٤ش حُؼوخك٤ش ــــٞحٛيحُ٘ ًخٗض ٌٛٙ ٓٞحء   ك٢ حُلَٝد ,

 ك٢ ٓؼ٣ٞ٘ش ػوخكش ػٖ ػزخٍس ٝحَُٓــُٞ حُي٣٘ــ٤ش أٝ ًخٗض ٝحُٔؼخُْ حُـظـــــخ٣ٍو٤ش ٝحُٔيٕ

 حُل٣َ٠ش حُز٤جش ك٢ حَُٔث٤ش حٍُٜٞس طـ٤٤َ رٜيف ٌظٞد ًُٝيٓ طخ٣ٍن أٝ حُؼخىحص ٝحُظوخ٤ُي 

 ٌُِٔخٕ. ي٣يس٣ٞٛش ؿ ُلَٝ حُظخ٣ٍن ٝط٣َِٝ

 ٝطٔظخُ ح٤ُٔخ٤ٓش , ح٧ٟٝخع حٛظِحُ ٝحُلَٝد حٌُٞحٍع : طٜخكذ اٌغ١بعٟ . الأصش5

 ح٫ػٔخٍ اػخىس ػ٤ِٔخص ٗـخف ػٞحَٓ أْٛ ح٫ٓظوَحٍ ٖٝٓ ٝػيّ رخ٫ٍطزخى ٝحُظ٘ظض ح٧ٟٝخع

 اػخىس ح٫ٓظوَحٍ ح٤ُٔخ٢ٓ. ٣ظْ إٔ

 : (Hugo framework of action) 2005-2015 ١٘ٛغٛ ػًّ اهبس 1.3

 حػظٔخىٙ طْ حٌُٞحٍع ٝهي ٓٞحؿٜش ك٢ ٝحُٔـظٔؼخص ح٧ْٓ هيٍحص ُظؼ٣ِِ رَٗخٓؾ ٝٛٞ

ٌٝٛح ح١٩خٍ  حُٔظليس , ٨ُْٓ حُظخرغ حٌُٞحٍع ٖٓ رخُلي حُٔؼ٢٘ حُؼخ٢ُٔ حُٔئطَٔ هزَ ٖٓ
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 حُؼخ٢ُٔ حُٔٔظٟٞ ػ٠ِ ٟٝؼٜخ طْ حُظ٢ ح١ُ٧َ أْٛ ٖٓ ػَٔ ٣ًٞٞٛخٓخ ا١خٍ ا٠ُ ٪ٟخكشر

 أ٣ُٞٝخص هٔٔش ٣ًٞٞٛخٓخ ٟٝغ ا١خٍ ػَٔ ٝٓٞحؿٜظٜخ حٌُٞحٍع ىحٍس٩ ُظلي٣ي آظَحط٤ـ٤ش

حٌُٞحٍع  حُلي ٖٓ أؿَ ٝح٩هلخهخص حُٔخ٤ٟش ٖٓ ُِ٘ـخكخص ٓظؤ٤ٗش َٓحؿؼش ػ٠ِ طوّٞ ُِؼَٔ ,

 ٠ُٔخٕ حُيٍّٝ ٝحُؼزَ , رخٓظو٬ٙ ًُٝي  ح٧ػٔخٍ ٩ػخىس اىحٍس حٓظَحط٤ـ٤خص ٟٝٝغ ,

 :٢ٛ 2005) ُٔظليس ح ح٧ْٓ (ٝؿٚ ٝأًلؤ أك٠َ رٌُي ػ٠ِ حُو٤خّ

 ٝٓل٤ِش ٤٘١ٝش أ٣ُٞٝش ٝأٌٗخُٜخ أٗٞحػٜخ رٌَ حٌُٞحٍع ٓوخ١َ ٖٓ حُلي ٣ٌٕٞ إٔ . ٟٔخ1ٕ

 .ُِظ٘ل٤ٌ ٓئ٤ٔٓش ه٣ٞش ًحص هخػيس

 .حُٔزٌَ ح٩ٌٗحٍ آ٤ُخص ٝطط٣َٞ حٌُٞحٍع ٓوخ١َ ٍٝٛي ٝطوي٣َ . طلي٣ي2

 .٬ٔٓشحُ ػوخكش ُز٘خء ٝحُظؼ٤ِْ ٝح٫رظٌخٍ حُٔؼَكش . حٓظويح3ّ

 .ح٧ٓخ٤ٓش حُوطَ ػٞحَٓ ٖٓ لي. ح4ُ

 ح٫ٛظٔخّ ُحى حُٔٔظ٣ٞخص , ٝهي ًخكش ػ٠ِ حُلؼخُش ح٫ٓظـخرش ٠ُٔخٕ ٌُِٞحٍع حُظؤٛذ . طؼ5ِ٣ِ

 .حُؼخ٢ُٔ ٝح٧ٖٓ ٝح٫ٓظوَحٍ حُِْٔ ك٢ ٤ٔٛ٧ظٜخ رٜخ

 post)الأػّبس  اػبدح اعزشار١غ١بد ٚاٌىٛاسس : ِفَٙٛ اٌؾشٚة ثؼذ الاػّبس اػبدح 2.3

war & disaster reconstruction) حٌُٞحٍع رؼي ح٫ػٔخٍ اػخىس ػ٤ِٔخص طلْٜ : هي 

 ٣ؼظزَ ٌُٖ حُلَد  حٌُخٍػش أٝ رلؼَ حُٔزخ٢ٗ ح٤ٌَُٜ حُؼَٔح٢ٗ ٖٓ طٜيّ ٓخ ر٘خء ػ٤ِٔش أٜٗخ ػ٠ِ

 حُز٤٘ش حُل٣ِ٤خث٤ش ٖٓ طٜيّ ٓخ ر٘خء اػخىس ح٫ػظزخٍ ٣ؤهٌ رؼ٤ٖ ٗخهٚ ٧ٗٚ حٌَُ٘ رٌٜح حُظؼ٣َق

 كو٤وظٜخ ك٢ ٢ٛ حُز٤٘ش حُل٣ِ٤خث٤ش إٔ ك٤غ حُل١َ٠ , ح٤ُٔ٘ؾ خصٌٓٞٗ رو٤ش ٣َٜٝٔ كو٢ ,

 ٝحُٔ٘خم. ٝحُظٌُ٘ٞٞؿ٤خ ٝحُظخ٣ٍن ٝح٫هظٜخى٣ش ٝح٫ؿظٔخػ٤ش حُؼوخك٤ش حُ٘خّ ُل٤خس حٗؼٌخّ

 رؤٜٗخ حٌُٞحٍع رؼي ح٫ػٔخٍ اػخىس ( حٓظَحط٤ـ٤خصBaradanٝهي ػَف حُزخكغ ) 

 هزَ ُٜخ حٌُٞحٍع ٝح٫ٓظؼيحى ٓٞحؿٜش أؿَ ٖٓ طٟٞغ حُظ٢ حُؼ٤ِٔخص ٝح٤ُٔخٓخص ٖٓ ٓـٔٞػش

 رؼي حٌُخٍػش رلؼَ ط٠ٍَ ٓخ أػٔخٍ ٝاػخىس أػ٘خء حٌُخٍػش حُِٔلش حُلخؿش طِز٤ش ٖٝٓ ػْ كيٝػٜخ ,

 ٝهٞػٜخ.

 الاػّبس : اػبدح اعزشار١غ١بد ِجبدة 3.3

 ٓليىحص رٔؼخرش طؼظزَ ٓزخىة , أٍرؼش ػ٠ِ حٌُٞحٍع رؼي ح٫ػٔخٍ ٩ػخىس آظَحط٤ـ٤ش أ١ طَطٌِ

  :٢ٛ حُٔزخىة ٌٝٛٙ ػ٠ِ طٞؿ٤ٜٜخ , خ ٝطؼَُٜٔ

 حُوط٢ رٟٞغ طوّٞ رَ كو٢ , حٌُخٍػش آػخٍ ُٔؼخُـش حُوط٢ رٟٞغ طٌظل٢ ٫ : . ٚلبئـــــــ١خ1

 ٓٔزوش. ٝهخث٤ش اؿَحءحص حطوخً ه٬ٍ ٖٓ هيٍ ح٩ٌٓخٕ , ُظـ٘ذ  حٌُخٍػش

ٝٓوظِق  ٔٔظ٣ٞخصحُ ٓوظِق ػ٠ِ حٌُخٍػش , ػٖ حُ٘خطـش ح٥ػخٍ ؿ٤ٔغ : طؼخُؾ. ؽبِــــٍخ 2

 ٤ٓخ٤ٓش. أٝ حهظٜخى٣ش أٝ ػوخك٤ش أٝ حؿظٔخػ٤ش ًخٗض ُؼ٘خَٛ رخُظٞح١ُ ٓٞحء

 ٝحُظط٣َٞ حُل١َ٠. حُظ٤ٔ٘ش هط٢ ٖٓ ؿِء : كظٌٕٞاٌزط٠ٛش  خطو مّٓ . رٕذِظ3
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 ػـِش اىحٍس اػخىس ػ٠ِ هخىٍس ٝطٌٕٞ ح٫ٓظيحٓش , ح٩ٓظَحط٤ـ٤ش ٌٛٙ طلون اً : . الاعــــزذاِخ4

 حٌُٞحٍع. ٓٞحؿٜش ك٢ حُٔـظٔؼخص طو٣ٞش ػ٠ِ ٝطؼَٔ ٣ظٜخ رٌحطٜخ ,حُل٤خس  حٓظَٔحٍ

 [.5] حُٞحهغ أٍٝ ػ٠ِ ٝحُٔظـ٤َحص حُٔٔظـيحص ٓغ ٝحُظ٤ٌق ُِظؼي٣َ هخرِش : . ِشٔخ5

 اٌىبسصخ أٚ اٌؾشة : ثؼذ ٚاٌّغٛؽبد اٌزم١١ُ أٔٛاع 4.3

ٝٗٞع  ٓٔظٟٞ يُظلي٣ ح٧ٓخ٤ٓش حُ٘خّ حكظ٤خؿخص طو٤٤ْ ه٬ُٚ ٖٓ ٣ظْ : الاؽز١بعبد . رم1ُ١١

 ٝحَُ٘حد ٝحُلخؿش ُِويٓخص ًخُطؼخّ حُل٤خس ٌُِٖٔ ٝٓوٞٓخص )حُلخؿش ٓؼَ ٌُِٔخٕ حُٔٔخػيحص

 .ٝحُٔيحٍّ( حُويٓخص  ُظؼ٤ٔ٤ِش ٝحٌَُٜرخء , حُٔخء ح٧ٓخ٤ٓش

حُٞحهغ ٝطؼي٣َ  ُٔؼَكش حُٔؼِٞٓخص ؿٔغ حُ٘ٞع ٌٛح ك٢ ٣ظْ : ٚاٌذِبس الأمشاس . رم2ُ١١

 حُٔـخ٫ص رؼ٤ِٔخص ًَ ك٢ حُوزَحء ٣وّٞ حُٔؼِٞٓخص , ٌٛٙ ػ٠ِ ر٘خء اػخىس ح٫ػٔخٍ ٓوططخص

 [. 6حُٔؼِٞٓخص] ٝحُٔٔٞكخص ٖٝٓ ٌٛٙ حُظو٤٤ْ

 .ٝحُٔزخ٢ٗ حُٔ٘خٍُ ك٢ ح٧َٟحٍ -

 حُٜ٘خػ٤ش. ٝحُٞكيحص حُٜٔخٗغ ٝحُٔل٬ص : حُل٤خس ٓوٞٓخص ك٢ ح٩َٟحٍ -

 ُٔؼَٔس ٝحُٔٞح٢ٗ.ح ٝحُل٤ٞح٢ٗ حُٔلخ٤َٛ ٝح٧ٗـخٍ حُ٘زخط٢ حٍُِحػ٢ رخُوطخع ح٩َٟحٍ -

 حُل٤ٌٓٞش.ٝحُؼخٓش  ٝحُويٓخص حُويٓخص : حُظؼ٤ٔ٤ِش ٝحُٜلش  هطخع ك٢ أَٟحٍ -

 حَُٜف. حٌَُٜرخء ٝٗزٌش ح٤ُٔخٙ ٝٗزٌش ٝٗزٌش : حُ٘ٞحٍع حُظلظ٤ش حُز٤٘ش ك٢ ح٩َٟحٍ -

 

 اٌؾشة : أٚ اٌىبسصخ ثؼذ اٌؼّبسح ارغب٘بد 5.3

 طًَِ حُظو٤٘خص ٌٛٙ رؼٞ حٌُخٍػش , أٝ َدحُل ػٔخٍس  ٓخ رؼي ٓغ ُِظؼخَٓ حطـخٛخص ػيس ٛ٘خى

ح٤٘١ُٞش  ٝح٣ُٜٞش حُـٔخػ٤ش رخٌُحًَس طٜظْ أًؼَ ٣ٍِٓش ٝرؼ٠ٜخ حُٞظ٤ل٤ش  حُؼ٤ِٔش حُ٘خك٤ش ػ٠ِ

خ حُظطز٤ن ك٢ حُوخٛش آظَحط٤ـ٤ظٜخ ُٜٝخ  ٛ  .[7]حُظلخ٤َٛ ك٢ هٜٞ

 هزَ ٖٓ ٞىسٓٞؿ طٌٖ ُْ ؿي٣يس ػٔخٍس رب٣ـخى ح٫طـخٙ ٌٛح ٣ٜٝظْ : ٚاٌزغذ٠ذ اٌزؾذ٠ش ارغبٖ .1

 حُٔزخ٢ٗ  ك٢ ٖٓ حُ٘ٞع ٣ٝ٘ظَ٘ ٌٛح حُٔـظٔغ ٣ٞٛٝش طخ٣ٍن ٓغ حٍطزخ١ ٝػ٤ن ًحص ٤ُٝٔض

 أكخى١ حٌُِلش ٝه٤َِ ٝح٣َُٔغ حُلؼخٍ حٌُٖٔ حكظ٤خؿخص ٝحٌُٞحٍع ُظِز٤ش حُلَٝد أػوخد

 ٖٓ حُؼخ٤ُٔش حُلَد رؼي ًز٤َ رٌَ٘ ح٫طـخٙ ٌٛح حٗظَ٘ ٝهي حَُٔ٘ى٣ٖ, ا٣ٞحء رٜيف ح٢ُٔ٘

 .ح٧ٍٝٝر٤ش حُيٍٝ ك٢ ٓؤٟٝ ٌُِٔخٕ طٞك٤َ أؿَ
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 حُؼخ٤ُٔش حُلَد رؼي ر٤َُٖ ك٢ حُلي٣غ ُ٪ٌٓخٕ  : ًٗٔٞؽ 4حٌَُ٘ 

 

 

 ٖٓ حُلَد أٝ حٌُخٍػش رلؼَ طٜيّ ٓخ ر٘خء ربػخىس ح٫طـخٙ ٌٛح ٣ٜظْ : اؽ١بء اػبدح . ارغب2ٖ

 ح٢ٌُِ٘ ح٩ك٤خء ٝؿٞىٛخ )اػخىس ػ٠ِ حُٔلخكظش رٜيف حُٔخرن ًٔخ ك٢ حُظخ٣ٍو٤ش حُٔزخ٢ٗ

 ٝىه٤ن ٓٔزن طٞػ٤ن ا٠ُ رلخؿش حُ٘ٞع ٌٝٛح حٌُٔخٕ ٣ٞٛٝش حُظخ٣ٍو٤ش( ٝكلع ًحًَس ُِؼٔخٍس

 ك٢ حُٔ٘خ١ن أٓخ٢ٓ رٌَ٘ ح٫طـخٙ ٌٛح ٣ٝظًَِ ًخٕ ًٔخ حُز٘خء ٩ػخىس ُِٔزخ٢ٗ حُظخ٣ٍو٤ش

 حُوخٛش. ٝح٣َُِٓش ح٫ػظزخ٣ٍش حُو٤ٔش ًحص ٝحُٔ٘خ١ن حُظخ٣ٍو٤ش

 

 

 رُٞ٘يح -ٝحٍٓٞ ٓي٣٘ش ك٢ حُوي٣ٔش حُزِيس ك٢ شحَُث٤ٔ٤ : حُٔخكش 5حٌَُ٘ 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   31 

 
 

حٓظويحّ  ك٢ ِٓحٝؿش ػ٤ِٔش ٣ٞؿي ح٫طـخٙ ٌٛح ٝك٢  :ٚاٌؾذ٠ش اٌمذ٠ُ ث١ٓ ٌٍّضط . ارغب3ٖ

 حُلي٣ؼش ًُٝي حُز٘خء أٓخ٤ُذ حٓظويحّ ؿخٗذ ا٠ُ حُطَحُ حُوي٣ْ ٝاك٤خء حُوي٣ٔش حُز٘خء أٓخ٤ُذ

 حُؼَٜ. ٍٝف ٔخ٣َسٓ اٟخكش ا٠ُ حُظخ٣ٍو٤ش حُؼٔخٍس ػ٠ِ ُِٔلخكظش

 

 ر٤َُٖ – ح٧ُٔخ٢ٗ حُزَُٔخٕ ٓز٠٘:  6حٌَُ٘ 

 

 أًؼَ حُليع ٣ٍِٓٝش أ٤ٔٛش ػ٠ِ ح٫طـخٙ ٌٛح ٣ًَِ : الأؽذاس ػٍٝ ؽب٘ذ سِضٞ ارغبٖ - 4

 حٌُحًَس حُيٓخٍ ُللع ػ٠ِ ٗخٛيح حُٔز٢٘ كخٍ ػ٠ِ ػ٠ِ ح٩روخء ٣ؼَٔ كٜٞ حُز٘خء  أ٤ٔٛش ٖٓ

 .ح٩ٗٔخ٤ٗش ٝحُظخ٣ٍو٤ش حُو٤ٔش كن ك٢ حُلَٝد ٓخ طَطٌزٚ ر٘خػش ٩ٝظٜخٍ

 

 

 

 )٤ً٘ٔش طًٌخ٣ٍش( ك٢ ر٤َُٖ : أٗوخٝ ٤ً٘ٔش حُو٤َٜ ك٤ِِْٜ حُوي٣ٔش 7حٌَُ٘ 
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 اٌىبسصخ( : ثؼذ ٚاٌّجبٟٔ الإعىبْ )ثٕبء اٌف١ض٠بئ١خ اٌج١ٕخ اػّبس اػبدح 6.3

 َ ػ٠ِطؼٔ حُظ٢ ػخّ ٢ٛ رٌَ٘ حُؼَٔح٤ٗش حُز٤٘ش أٝ ُِٔ٘خٍُ اػٔخٍ اػخىس ػ٤ِٔش أك٠َ طؼظزَ

حُل٣ِ٤خث٤ش  حُز٤٘ش اػٔخٍ اػخىس ؿخٗذ ا٠ُ ٤ٓٝخ٤ٓش ٝحؿظٔخػ٤ش حهظٜخى٣ش حٗـخُحص طلو٤ن

 حُٞحؿذ حُؼٔخٍس ٝحطـخٛخص ح٧ػٔخٍ اػخىس رَحٓؾ حهظ٤خٍ ػ٠ِ ٣ئػَ ح٧ٛيحف ٌٛٙ ٝطلو٤ن

ػ٠ِ  ر٘خء   حُزَٗخٓؾ حهظ٤خٍ ٣ٝظْ هخ١ت  ًخَٓ أٝ رٌَ٘ ٛل٤ق رَٗخٓؾ ٛ٘خى اطزخػٜخ ٤ُْٝ

ػ٠ِ  ٝح٣ُٞٝ٧خص ٝحُظَٝف ٝح٧ٟٝخع ح٩ٌٓخٗخص ظَ ك٢ حُٔـظٔؼ٤ش كظ٤خؿخصٝح٫ ح٧ٛيحف

 [. 8ح٧ٍٝ]

 ِئلزخ( : صبثزخ أٚ ِزٕمٍخ )ِٕبصي اٌّئلزخ إٌّبصي 1.6.3

 حُٔ٘خ١ن حُظ٢ ك٢ هٜٞٛخ حُلَد , أٝ حٌُخٍػش رؼي ح٫ٓظـخرخص أْٛ ٖٓ ح٬ُٔؿت ٌٛٙ طؼظزَ

 حُلظَس ه٬ٍ ٬ُٓظويحّ حُٔ٘خٍُ ٌٛٙ ظْ ط٣ْٜٝٔ ٝحُٔزخ٢ٗ , ُِٔ٘خٍُ ًز٤َس أَٟحٍ ك٤ٜخ ٣ليع

 أكي ٖٓ حُظَٝف كٔذ حُٔئهض حهظ٤خٍ حٌُٖٔٔ ٣ٝظْ أَٜٗ ػيس ا٠ُ طَٜ هي ٌُِخٍػش , ح٠ُٝ٧

 :حُظخ٤ُش حُزيحثَ

  ح٢ِٛ٧. حٓظويحٓٚ طؤه٤َ ٣ٌٖٔ ٓز٠٘ أ١ أٝ ٝحُٔٔخؿي ًخُٔيحٍّ  :ػبِخ ِجبٟٔ. 1

ٝح٧ه٘ــخد  ٝحُؤــخٕ حُز٬ٓظ٤ٌ٤ش ًخَُ٘حٗق هل٤لش ٓٞحى ٖٓ ر٘خإٛخ ٣ظْ  :ثغ١طخ . ِٕبصي2

 ٝحُظ٤ًَذ. حُز٘خء ِٜٝٓش ٓظٞكَس أهَٟ ٓٞحى أ١ أٝ حُٜل٤ق ٝأُٞحف

 حٓظويحٜٓخ رٜيف ٝطو٣ِٜ٘خ حٓظ٤َحىٛخ ٣ظْ حُظ٢ ًخُو٤خّ  :اٌقٕغ ِغجمخ عب٘ضح . ِٕبصي3

 .حُٜ٘غ ٓٔزوش ح٧هَٟ حُٔ٘خٍُ أٝ ا٤ُٜخ , ٝهض حُلخؿش

 أهخٍرْٜ ػ٘ي رخٌُٖٔ حَُٔ٘ى٣ٖ حٌُٔخٕ ٣وّٞ ح٧ك٤خٕ رؼٞ ٢: ك ا٢خش٠ٓ ػٕذ . اٌغى4ٓ

 رخٌُخٍػش . ٓ٘خُُْٜ طظؤػَ ُْ ح٣ٌُٖ ح٧ٛيهخء ػ٘ي أٝ ؿ٤َحْٜٗٝ

 حُؼخ٤ُٔش. حُٔئٓٔخص أٝ حُيُٝش ٝطو٤ٜٔخ  :اٌغّبػ١خ . اٌّخ١ّبد5

 اٌّزنشسح : اٌج١ٛد افلاػ اػبدح 2.6.3

حُيحثْ َُِٔ٘ى٣ٖ  حٌُٖٔ ُظٞك٤َ ٣َوش١ ٝأٍهٚ أَٓع حُٔظ٠ٍَس حُٔزخ٢ٗ ا٬ٛف ػ٤ِٔش طؼظزَ

 حُ٘خُك٤ٖ اٟخكش ٖٓ ًز٤َس أػيحى ٝؿٞى ػيّ كخٍ ك٢ كؼخُش حُؼ٤ِٔش ٌٛٙ ٝطؼظزَ حٌُخٍػش  رلؼَ

كـْ  ػ٠ِ ًُي ؿي٣ي ٣ٝؼظٔي ٓ٘خٍُ ر٘خء اػخىس ًِلش ٖٓ أهَ حُٔزخ٢ٗ ا٬ٛف ًِلش ا٠ُ إٔ

ح ْٜٓ ٝحُظو٤٤ْ حُٔٔق كخٕ ٌُُي حُٔزخ٢ٗ , طِي ك٢ ٝٓويحٍ ح٧َٟحٍ ح٧َٟحٍ  ٓٔظٟٞ ُظلي٣ي ؿي 

 ح٬ُُٓش حُوزَحص ٝٓٔظٟٞ حُٔٞحى ىٍحٓش ػْ ٖٝٓ حُٔطِٞرش ح٬ٛ٩ف ٝط٤ٜ٘لٜخ ٝىٍؿش

 ٖٓ ٌُِٖٔ حُٔز٠٘ ٛخُق إٔ ٝحُظؤًي ح٣ٍَٝ٠ُش ح٧ػٔخٍ ػ٠ِ ٝطوظَٜ حُؼ٤ِٔش  ٌٛٙ ٩ٗـخُ

 [: 8حُ٘ٞحك٢ حُظخ٤ُش]
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 حُ٘ظخّ ح٩ٗ٘خث٢(. حُـيٍحٕ , , )ح٧ٓوق ٌُِٔخٕ اٗ٘خث٤خ آٖٓ حُٔز٠٘ ٣ٌٕٞ إٔ :أؾبئ١ب• 

 ٛل٢. رٌَ٘ حُؼ٤ٖ كَٛش ٌُِٔخٕ ٣ٞكَ ك٤غ  :فؾ١ب• 

 . ٝحُو٤ٜٛٞش ٝطـ٤َحطٚ ٝحُطوْ حُٔ٘خم ظَٝف ٖٓ حٌُٔخٕ كٔخ٣ش : اٌؾّب٠خ• 

 ًخُظخ٢ُ: حُزَحٓؾ ٌٛٙ ٝط٘ؤْ

 ٣ظْ ٓزخ٤ْٜٗ رؤٗلْٜٔ أٝ ب٬ٛفر  حُ٘خّ ٣وّٞ :اٌغىبْ  ثٗ ٠مَٛ رارٟ افلاػ . اػبدح1

 رظ٣ِٝي حُٔخُي أٝ ٝربَٗحف ؿٜخص أهَٟ ٖٓ ٓخ٤ُش حُٔظؼٜي٣ٖ ٝرٔٔخػيس رٞحٓطش ٬فح٩ٛ

 ػ٤ِٔخص ك٢ هزَس ٣ؼط٢ حُٔـظٔغ حُؼَٔ ُِٔـظٔغ ٌٝٛح ٝطَى حُز٘خء ٝٓٞحى حُٔؼيحص رؼٞ

  ح٫ٓظيحٓش. ػ٤ِٔش طظلون ٝرٌُي حُز٘خء 

 ح٧ػٔخٍ ٤ْرظ٘ظ حُٔئٓٔخص طوّٞ ٌٛٙ : اٌشع١ّخ اٌغٙبد أٚ اٌّئعغبد رمٛد٘ب . ثشاِظ2

 ٓـخٍ ك٢ ٓؼ٬ حٗـِظَح ك٢ ٌٛٙ حُزَحٓؾ ٖٝٓ ٓزخَٗ رٌَ٘ ٝح٩َٗحف ػ٤ِٜخ ٝاىحٍطٜخ ٝط٣ِٜٞٔخ

 ٝاػخىس ُظـي٣ي أٓخ٤٤ٖٓ رَٗخٓـ٤ٖ ٛ٘خى ًخٕ حُٔظ٠ٍَس ح٧ك٤خء ٝحُٔزخ٢ٗ ٝا٬ٛف طـي٣ي

 .[9] 1974ك٢ ػخّ حُزَحٓؾ ١ٝزوض ٌٛٙ ح٩ك٤خء ٍحػٔخ

 اٌّزنشسح : اٌغى١ٕخ ٌٛؽذادا ٚرغذ٠ذ افلاػ اػبدح ثشٔبِظ  3.6.3

ح٤ٌُ٘ٔش  حُٞكيحص ٝطـي٣ي ا٬ٛف اػخىس ا٠ُ حُزَٗخٓؾ ٌٛح ٣ٜيف : (الأسثؼخ الأ٠بَ ؽضِخ. 1

 ىٕٝ حُلخ٫ص رؼٞ ٝك٢ أ٣خّ أٍرؼش ه٬ٍ ًُٝي ٗٔز٤خ , ه٤َِ أٝ ر٢٤ٔ حُٔظ٠ٍَس رٌَ٘

 ططز٤ن ٣ْٝظ حٍُِٔ٘ ك٢ حٌُٔخٕ ٝؿٞى ه٬ٍ حُؼَٔ) ٓ٘خُُْٜ ٖٓ هَٝؽ حٌُٔخٕ حُلخؿش ا٠ُ

 :حُزَٗخٓؾ ًخُظخ٢ُ ٌٛح

 حُزِي٣ش. أٝ ُـ٘ش ه٬ٍ ٖٓ ا٬ٛكٜخ ٤ٓظْ حُظ٢ حُٔزخ٢ٗ حهظ٤خٍ * طْ

 حطوخًٛخ. حُٞحؿذ ٝح٩ؿَحءحص ح٧َٟحٍ رظلي٣ي حُٜٔ٘يٕٓٞ * ٣ٝوّٞ

 .حهظَحكخطْٜ أٝ ٬ٓكظخطْٜ ربريحء حٌُٔخٕ ٣ٝوّٞ حٌُٔخٕ * اػ٬ّ

 .١َكٜخ أؿَ ٖٓ حُؼطخءحص ٝاػيحى ٢ُ٘ٓ رَٗخٓؾ اػيحى * ٣ظْ

ٓـٔٞػش  ًَ حُلخؿش كٔذ حُلَك٤٤ٖ ٖٓ ٓـٔٞػش ٖٓ طظٌٕٞ ػَٔ ١ٞحهْ ط٤ٌَ٘ * طْ

 ٣ي١ٝ(. ػخَٓ ىٛخٕ , ٗـخٍ , ًَٜرخث٢ , ٓزخى  (طظٌٕٞ

ٖٓ  ا٬ٛكٜخ ػ٠ِ رخُؼَٔ ٝحُزيء ح٤ٌُ٘ٔش حُٞكيحص ٖٓ ٓـٔٞػش رخٓظ٬ّ ٓوخٍٝ ًَ * ٣وّٞ

 .أٛلخرٜخ ا٠ُ ٝط٤ِٜٔٔخ أ٣خّ أٍرؼش ه٬ٍ حُلَك٤٤ٖ ه٬ٍ ٓـٔٞػخص

 .عذ٠ذح  ث١ٛد ثٕبء . 2

 اٌزارٟ. اٌجٕبء . اػبدح3
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 اٌىٛاسس : ثؼذ الاػّبس اػبدح ػ١ٍّبد فٟ اٌؾنش٠خ اعزذاِخ 4.6.3

 ح٫ػٔخٍ ا٠ُ اػخىس ٓ٘خ٣ٍغ ٝك٢ حٌُخٍػش رؼي ٓخ كظَس ك٢ حُل٣َ٠ش ح٫ٓظيحٓش طلو٤ن ٣ٜيف

ػ٠ِ  حُللخظ ؿخٗذ ا٠ُ زِشحُٔو حٌُٞحٍع ك٢ حُؤخثَ ٝطو٤َِ ٝحُٔٔظٌِخص ح٧ٍٝحف كٔخ٣ش

ػ٠ِ  حُٔـظٔغ هيٍس ٝطل٤ٖٔ ك٤ٜخ حُوخىٓش ح٧ؿ٤خٍ كن ٝكلع حٓظِ٘حكٜخ  ٝػيّ حُٜٔخىٍ

 حُز٤ج٤ش(حُل٣َ٠ش  حُز٤جش ٌٓٞٗخص ًَ ٓغ حُظؼخَٓ ٣ظْ إٔ ٫ري ح٫ٓظيحٓش ٌٛٙ ح٫ٓظَٔحٍ ُٝظلو٤ن

 حُٔـظٔغ ػ٠ِ هيٍس طِىحى حٌُٔٞٗخص ٌٛٙ ر٤ٖ حُظيحهَ ُحى ًِٝٔخ )ٝح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش

 [.5] ح٫ٓظيحٓش

 

 

 

 

 

 

 

 

 

 

 

 ُِٔـظٔغ ح٫ٓظيحٓش ٌٓٞٗخص كِوخص : طيحهَ 8حٌَُ٘ 

 

 

 : . إٌــــــزبئظ4

 حُٔخى٣ش ٝحُز٤جش ح٤ٗ٧خء ط٤ْٜٔ كِٔلش ٢ٛٝ ٝحػ٤ش كِٔلش ٢ٛ حُٔٔظيحّ حُظ٤ْٜٔ كِٔلش . ا1ٕ

 حُؼوخك٤ش رو٤ٜٔخ ٝح٫ؿظٔخػ٤ش ٝحُز٤ج٤ش ح٫ٓظيحٓش ح٫هظٜخى٣ش ٓزخىة ٓغ ُظظٞحكن ٝحُويٓخص حُٔز٤٘ش

 .ٝحَُٝك٤ش

 .ٓلّٜٞ حُي٣ٔٞٓش ٝٛٞ ح١َٝكخطٚ رٌَ ر٤ج٤خ حُٞحػ٢ حُظ٤ْٜٔ ٛٞ حُظ٤ْٜٔ حُٔٔظيحّ. 2

 حُٔٞحى طي٣َٝ ٗظخّ ٝكن حُز٤جش ػ٠ِ حُِٔز٢ حُظؤػ٤َ ُظو٤َِ ٣ٔؼ٠ ح٣٫ٌُٞٞؿ٢ حُظ٤ْٜٔ . ح3ٕ

 .ح٫هظٜخى٣ش ٝحُل٣ٞ٤ش حُز٤جش ٛلش ُظلو٤ن حُؼ٘خَٛ ٝحُطخهخص ر٤ٖ

 رو٠خ٣خ ٝح٫ٛظٔخّ حُوطخػخص  ًخكٚ ٣َ٘ٔ ٜٝٓٔ٘ؾ ٓ٘ظْ رٌَ٘ طٞػ٤ٚ رَحٓؾ . ػيّ ٝؿٞى4

 .رؼيٛخ ك٤ٔخ ٝاػخىس ح٫ػٔخٍ ُٜخ ٝح٫ٓظؼيحى حٌُٞحٍع

 لنـــــاحيةا

 الاجتماعية
 لنـــــاحيةا

 الاقتصادية

 لنـــــاحيةا

 البيئية
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 ٝحُوخى٣ٍٖ ػ٠ِ حُٔـخٍ رٌٜح حُٜٔظ٤ٖٔ حُٔوظِلش ح٫هظٜخٛخص ١ًٝ حُوزَحء طٞكَ ػيّ. 5

 .ح٫ػٔخ٩ٍػخىس  ٝحُؼَٔ حُظوط٢٤ رؤػزخء حُو٤خّ

 . اٌزٛف١بد :5

. طٞظ٤ق حُؼٔخٍس حُز٤ج٤ش حُظ٤ٔ٘ش حُٔٔظيحٓش ك٢ ٟٝغ حٓظَحط٤ـ٤خص ػ٤ِٔخص ح٫ػٔخٍ ُظلو٤ن 1

 ح٫ٓظيحٓش ٍٝكخٙ ح٩ٗٔخٕ.

 ح٧ِٓٞد حهظ٤خٍ ٣ظْ إٔ حٌُٞحٍع ٝحُلَٝد رؼي رؼي ح٫ػٔخٍ اػخىس ٓ٘خ٣ٍغ ططز٤ن .2

 ح٫ػٔخٍ. ٣غ اػخىسُٔ٘خٍ ٝحُظٜخ٤ْٓ ٝحُظوط٢٤ حُظ٣َٞٔ ٜٝٓخىٍ ٝحُط٣َوش

 ىٍحٓش ػ٠ِ ح٧ك٠َ ر٘خء   حًُ٘ٔٞؽ حهظ٤خٍ ٣ٝظْ ٝحُظ٘ل٤ٌ حُظطز٤ن . ٟٝغ آظَحط٤ـ٤ش ُؼ٤ِٔخص3

 ك٢ حُٔ٘طوش حُز٘خء ٝطو٤٘خص ٣َ١ٝوش ٝح٧َٟحٍ حُيٓخٍ حُؼٞحَٓ ًلـْ ٖٓ ٓـٔٞػش

  حُٔـظٔغ. هيٍس ا٠ُ اٟخكش حُٔٔظـــــٜيكش

ح٫ٓظَحط٤ـ٤خص  حٓظويحّ ػخ٤ُٔش ٣ٝظْ أٝ ل٤ِشٓ ًز٤َس ٓٞحء ٓوخ٫ٝص ًَٗخص ٓغ . حُظؼخهي4

 .ٗٔز٤خ ٣َٓغ ٝٝهض ػخ٤ُش رٔٞحٛلخص ح٧ك٠َ ٨ُػٔخٍ

 . اٌّشاعغ :6

[1] . Onions C. T., 1964. The Shorter Oxford English Dictionary, 

Oxford, Clarendon Press, p. 2095.  

[2]  . Lorek, S. & Fuchs, D., 2011. Strong Sustainable Consumption 

Governance Precondition for a De-growth Path, A Sustainable Europe 

Research Institute, 5149 Overath, Germany. 
[
3

].
 UNDP: The United Nations Development Program, 1995, Oxford 

University Press, New York. 

 ٓغ حُؼٔخٍس , ٛخى١ كٖٔ ر٤ي , ط٘خؿْ [. ٛــــــي١ , ٣خ٤ٖٔٓ , ػزي حُٜخكذ حُؼِٞح4ٕ]

ح٩ٗٔخٕ , هْٔ ٛ٘يٓش ػٔخٍس , ٤ًِش ٛ٘يٓش رـيحى  ٍٝكخٙ ٛلش ٗلٞ حُٔٔظيحّ حُظ٤ْٜٔ حُطز٤ؼش

 .2017, 1 ٍهْ ٝحُؼَٕ٘ٝ , حُؼخ٢ٗ حُٔـِي حُٜ٘ي٤ٓش , ُِزلٞع ح٩ٓخٍحص ٓـِش ,

٢ كِٔط٤ٖ , ؿخٓؼش [. ٓلٔي , ٓؼخً , حٓظَحط٤ـ٤خص اػخىس ح٫ػٔخٍ رؼي حُلَد ٝحٌُٞحٍع ك5]
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 اٌٍّخـ:

٣ٔؼَ حُظِٞع حُز١َٜ ٌِٓ٘ش حُؼَٜ حُظ٢ ٣ؼخ٢ٗ ٜٓ٘خ ًؼ٤َ ٖٓ حُٔيٕ ح٤ُِز٤ش  ٖٝٓ ر٤ٜ٘خ ٓي٣٘ش  

ر٢٘ ٤ُٝي ٤ٓيحٕ حُيٍحٓش ٢ٛٝ ٗخطـش ػٖ حُؼزغ رخٌُٝم حُؼخّ ػٖ ٣َ١ن اٗظ٘خٍ ح٬ُكظخص 

٤خ  ُٔؼخُْ ح٩ػ٤ٗ٬ش , ٝحُز٘خء حُؼ٘ٞحث٢ , ًَ ًُي ٗظؾ ػ٘ٚ ط٣ٞ٘ش َُِإ٣خ حُز٣َٜش ٣ٝؼي ٓ٘خك

حُٔي٣٘ش ٝىه٬٤ ػ٤ِٜخ ٣ٝوَِ ٖٓ طٌخَٓ ح٩كٔخّ حُـٔخ٢ُ ك٤ٜخ . كخٗظ٘خٍ ٌٛح حُ٘ٞع ٖٓ 

حُِٞكخص ك٢ ٗٞحٍػٜخ ٝػ٠ِ ؿٞحٗذ حُطَم حُؼخٓش ك٤ٜخ ٝػ٠ِ ٝحؿٜخص ٓلخُٜخ , ًٌُٝي 

حُز٘خء حُؼ٘ٞحث٢ ح١ٌُ كوي حُو٤ٔش حُـٔخ٤ُش ٝٓخ ٣٘ظؾ ػ٘ٚ ٖٓ ط٘ٞٙ ٌُِظِش حُؼَٔح٤ٗش ح٧ٓخ٤ٓش 

ٜخ, ًَ ًُي أٛزق أكي ٓٔخص حُٔي٣٘ش ٝأكيع طِٞػخ  ر٣َٜخ  ُِز٤جش حُؼَٔح٤ٗش ك٤ٜخ . ٖٝٓ ٛ٘خ ك٤

ؿخءص أ٤ٔٛش ىٍحٓش ٛخط٤ٖ حُظخَٛط٤ٖ ُظظْ اػخىس حُظٞحكن حُز١َٜ ٝح٫ٗٔـخّ ُز٤جش حُٔي٣٘ش 

حُؼَٔح٤ٗش ٖٓ ه٬ٍ ط٘ظ٤ْ ػَٝ ٌٛٙ ح٬ُكظخص ٝح٩ػ٬ٗخص , ٝا٣ـخى حُلٍِٞ ُظخَٛس حٗظ٘خٍ 

ـــ حُٔلٍٞ ح٧ٍٝ : حُؼ٘ٞحث٢ , ٤ٓٝ٘خهٖ حُزلغ ػ٬ػش ٓلخٍٝ أٓخ٤ٓش ٢ٛٝ ًخ٥ط٢ :  حُز٘خء

ٓلّٜٞ حُظِٞع حُز١َٜ , ٝىٍٝ ح٬ُكظخص ح٩ػ٤ٗ٬ش حُظـخ٣ٍش ك٢ حُظِٞع حُز١َٜ ك٢ حُٔي٣٘ش 

ٝأٓزخد حٗظ٘خٍٛخ ٝٓظخَٛٛخ ٝآػخٍٛخ .أٓخ حُٔلٍٞ حُؼخ٢ٗ : ك٤ظ٘خٍٝ طؼ٣َق ٝٓلّٜٞ حُز٘خء 

د حٗظ٘خٍٙ ٝٓيٟ ٓٔخٛٔظٚ ك٢ طِٞع حُٔي٣٘ش .أٓخ حُٔلٍٞ حُؼخُغ : ك٤ظٔلٍٞ حُؼ٘ٞحث٢ ٝأٓزخ

كٍٞ ١َم ٓؼخُـش حٗظ٘خٍ ٛخط٤ٖ حُظخَٛط٤ٖ , ًُٝي ُِللخظ ػ٠ِ حُظٞحكن حُز١َٜ ٝح٫ٗٔـخّ 

٣ٝ٘ظ٢ٜ حُزلغ رٔـٔٞػش ٖٓ حُ٘ظخثؾ ٝحُظ٤ٛٞخص ُِللخظ ػ٠ِ حُٔي٣٘ش ٖٓ ىحهَ ر٤جش حُٔي٣٘ش . 

 للخظ ػ٠ِ ٍٛٞطٜخ حُـٔخ٤ُش ١ٝخرؼٜخ حُٔؼٔخ١ٍ .حُظِٞع ح١ٌُ ٗخرٜخ , ُِٝ

 

Abstract 

Visual Pollution is the problem  in this time that many cities suffer, 

the case study is BaniWaleed, distraction of visual vision through 

signs ,and random constructions are all complementary to this city's 

mailto:Dawahmed58@gmail.com
mailto:Dawahmed58@gmail.com


 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   37 

 
 

landmarks . And reduce the integration  of aesthetic sensation in them. 

aesthetic value and inspired by the descent of the basic block of 

architecture,  it has become one of the characteristics of the city, that 

has caused the spread of pollution visually of the urban environment. 

As well as the indiscriminate constructions ,which lost. The 

significant of the study  selects from these two important phenomena  

to restore the visual compatibility and harmony of the city's urban 

environment  by organizing the display of these signs and 

announcements ,and finding solution to the phenomenon of the spread 

buildings randomly .The research discusses three sides : First, It shed 

lights on the concept of visual pollution .And the role of advertising 

commercial banners  in the visual pollution in the city of BaniWaleed 

and the causes of its spread, manifestations and effects. 

 

Second: It deals with the definition and concept of the phenomenon  

of random construction and the reasons for its spread  and its 

contribution to the pollution of BaniWaleed city. 

Third:  It focuses on the spread of these phenomena, in order to 

maintain visual compatibility and harmony with environment of the 

city . In addition, a set of findings and recommendations were 

presented, in order to keep the  aesthetic image and architectural 

character. 

 اٌّمذِخ

ٟٓٞٞع حُظِٞع حُز١َٜ ح١ٌُ ٤ٓ٘خه٘ٚ ٌٛح حُزلغ ٛٞ أكي أٝؿٚ حُظلي٣خص حُظ٢ طٞحؿٚ 

ح٩ٗٔخٕ , ٝٛٞ ٣ؼزَ ػٖ حُظـ٤َ ؿ٤َ حَُٔؿٞد ك٤ٚ ك٢ ػ٘خَٛ حُز٤جش حُؼَٔح٤ٗش , ُى ػ٠ِ ًُي 

ٓخ ٤٠٣لٚ ػ٤ِٜخ ٖٓ اٟخكخص أٝ ط٘ٞٛخص أٝ ًظَ ر٘خث٤ش ؿ٤َ هخ٤ٗٞٗش أٝ كَحؿخص ؿ٤َ 

١ٌُ ٣ئى١ ا٠ُ حُ٘لٍٞ أٝ ح٧ًٟ كٍٞ ٓ٘خٛيطٜخ .ٌُُي أٛزق حٗظ٘خٍ ظخَٛس ٓوططش, ح٧َٓ ح

ح ٗخثؼخ  ٓغ هِش حُٞػ٢ رؼوخكش حُز٤ج٤ش حُؼَٔح٤ٗش , ٝؿ٤خد حُوخٕٗٞ   َ حُظِٞع حُز١َٜ ك٢ حُٔيٕ أٓ

ٝحُ٘ؼٍٞ رخُٔٔئ٤ُٝش طـخٙ حُز٤جش , ٌٝٛح حُ٘ٞع ٖٓ حُظِٞع ٤ٜ٣زٜخ  ىٕٝ ؿ٤َٛخ ٝىٕٝ إٔ  
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٘ش . ٌُُي ٓؼ٠ ٌٛح حُزلغ ُظو٢ٜ أػَ ظخَٛط٢ حٗظ٘خٍ ح٬ُكظخص ح٩ػ٤ٗ٬ش ٣ٔظؼ٠٘ ٜٓ٘خ أ٣ش ٓي٣

حُظـخ٣ٍش  ٝحُز٘خء حُؼ٘ٞحث٢ ك٢ ٓي٣٘ش ر٢٘ ٤ُٝي ًَِٓ حُزِي٣ش ٖٓ ه٬ٍ ٍٛي ٓظخَٛٛخ ٝطوي٣َ 

كـٜٔخ ٝٓٔظ٣ٞخص طؤػ٤َٛٔخ , كوي أٛزلظخ ك٢ طِح٣ي ٓٔظَٔ , اً حهظَٗض ح٠ُٝ٧ ٝحٗظ٘خٍٛخ 

حُٔلخٍ حُظـخ٣ٍش  ٝحٍُٕٞ ٝحُؼ٤خىحص حُطز٤ش حُوخٛش ٝٓؼخَٓ حُظل٤َِ حُٞحٓغ رخ٣ُِخىس ك٢ ػيى 

ٝؿ٤َٛخ ٖٓ حُٔلخٍ حُوخٛش , ٝحُؼخ٤ٗش رخُظ٣ُٞغ ؿ٤َ حُٔظٞحُٕ ٌُِٔخٕ ٝحُٔٔخًٖ ك٤ٜخ , ٝحُظ٢ 

أٓخءص ُِٔظَٜ حُل٠خ١ٍ ك٤ٜخ. ٝهي هْٔ حُزلغ ا٠ُ ػ٬ػش ٓلخٍٝ أٓخ٤ٓش ٢ٛٝ : ح٧ٍٝ 

ىٍٝ ح٬ُكظخص ح٩ػ٤ٗ٬ش حُظـخ٣ٍش ك٢ حُظِٞع حُز١َٜ ك٢ ٣ٝظ٘خٍٝ ٓلّٜٞ حُظِٞع حُز١َٜ . ٝ

حُٔي٣٘ش ٝأٓزخد حٗظ٘خٍٛخ ٝٓظخَٛٛخ ٝآػخٍٛخ , ٝحُؼخ٢ٗ ٣ٝظ٘خٍٝ طؼ٣َق ٝٓلّٜٞ حُز٘خء 

 حُؼ٘ٞحث٢ ٝأٓزخد حٗظ٘خٍٙ ٝىٍٝٙ ك٢  طِٞع حُٔي٣٘ش .

ظٞحكن أٓخ حُؼخُغ ك٤ظٔلٍٞ كٍٞ ١َم ٓؼخُـش حٗظ٘خٍ ٛخط٤ٖ حُظخَٛط٤ٖ, ًُٝي ُِللخظ ػ٠ِ حُ

حُز١َٜ ٝح٫ٗٔـخّ ىحهَ ر٤جش حُٔي٣٘ش . ط٤ِٚ ٓـٔٞػش ٖٓ حُ٘ظخثؾ , ٝحُظ٤ٛٞخص حُظ٢ طْ 

 حُظَٞٛ ا٤ُٜخ .

طؤط٢ أ٤ٔٛش حُزلغ ٖٓ ه٬ٍ  ر٤خٕ أٌٗخٍ حُظِٞع حُز١َٜ ٝأٓزخرٚ  ـــــ أ١ّ٘خ اٌجؾش :1

 ٝحُٔظٔؼِش ك٢ ح٥ط٢ : 

 ك٢ ٓي٣٘ش ر٢٘ ٤ُٝي . أــــــــــ حٗظ٘خٍ ظخَٛط٢ ح٬ُكظخص ح٩ػ٤ٗ٬ش حُظـخ٣ٍش

د ــــــــــ حٗظ٘خٍ حُز٘خء حُؼ٘ٞحث٢ ح١ٌُ أٛزلض طؼخ٢ٗ ٓ٘ٚ ٓي٣٘ش ر٢٘ ٤ُٝي رٌَ٘ ػخّ ٝٓ٘طوش 

 ًَِٓٛخ رٌَ٘ هخٙ.

ؽ ــــــــــ حظٜخٍ أٌٗخٍ ٝر٤خٕ أٓزخد ٌٛٙ حُظخَٛس ك٢ ٓي٣٘ش ر٢٘ ٤ُٝي رخػظزخٍٛخ طٔؼَ حًَُِٔ 

ٌٝٛح رخُطزغ ٠٣ل٢ ػ٤ِٜخ أ٤ٔٛش طلٞم رخه٢ ح٩ىح١ٍ ٝح٫هظٜخى١ ُِٔ٘طوش حُٔل٤طش رٜخ , 

 ٓـخٍٝحطٜخ.

طؤػَص ٓي٣٘ش ر٢٘ ٤ُٝيـ ًـ٤َٛخ ٖٓ حُٔيٕ ح٤ُِز٤ش رخ٧ٟٝخع ح٤٘ٓ٧ش  ــــــ ِؾىٍخ اٌجؾش :2

ٝح٤ُٔخ٤ٓش ٝح٫هظٜخى٣ش حُٔخثيس ك٢ ٤ُز٤خ ٓٔخ ٓخػي ك٢ ظٍٜٞ ٌِٓ٘ش طِٞع ر١َٜ ظخَٛ 

خ٣ٍش , ٝػ٘ٞحث٤ش حٗظ٘خٍ حُز٘خء ٝطٞٓؼٚ ػ٠ِ ُِؼ٤خٕ طٔؼَ ك٢ حٗظ٘خٍ حُِٞكخص ح٩ػ٤ٗ٬ش حُظـ

كٔخد ٓوط٢ حُٔي٣٘ش ٝٓئٓٔخطٜخ ٝهي أهٌص ٛخطخٕ حُظخَٛطخٕ ك٢ ح٫ُى٣خى ك٢ ٓخ رؼي حُؼخّ 

ّ  ٓٔخ أىٟ ا٠ُ ظٍٜٞ ػي٣ي ٖٓ حُِٔز٤خص أكويص حُٔي٣٘ش ؿٔخُٜخ , ٝٗٞٛض ٓؼٔخٍٛخ . 2011

 ٤ش:ٖٝٓ ٛ٘خ أٌٖٓ طلي٣ي حٌُِٔ٘ش ٤ٛٝخؿظٜخ ك٢ حُظٔخإ٫ص حُظخُ

ـؤــــــــــ َٛ رخ٩ٌٓخٕ حُلي ٖٓ ظخَٛس حُظِٞع حُز١َٜ ح١ٌُ حٗظَ٘ ك٢ ٓي٣٘ش ر٢٘ ٤ُٝي ٝطًَِ 

 ك٢ ظخَٛط٢ حٗظ٘خٍ حُِٞكخص ح٩ػ٤ٗ٬ش ٝحُز٘خء حُؼ٘ٞحث٢ ؟ 

ـذ ــــــــــ َٝٛ ٣ٌٖٔ رخُظؼخٕٝ ٓغ حُوطخػخص حُوي٤ٓش ٝٓئٓٔخص حُٔـظٔغ حُٔي٢ٗ ٝحٌُٔخٕ 

 ٛخط٤ٖ حُظخَٛط٤ٖ ؟ ك٢ حُٔي٣٘ش حُلي ٖٓ حٓظللخٍ
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٣ٔؼ٠ حُزلغ ا٠ُ ٓؼَكش أٓزخد حُظِٞع حُز١َٜ ك٢ ٓي٣٘ش ر٢٘ ٤ُٝي ـــــــــ أ٘ذاف اٌجؾش : 3

ٝطلي٣يٙ حُٔظٔؼَ ك٢ حٗظ٘خٍ ظخَٛط٢ حُِٞكخص ح٩ػ٤ٗ٬ش حُظـخ٣ٍش ٝحُز٘خء حُؼ٘ٞحث٢ , ٝا٣ـخى 

 حُلٍِٞ حُ٘خؿؼش ُٜخ .

 ٬ػش كَٝٝ ٢ٛٝ ح٥ط٢ : طظليى كَٝٝ حُزلغ ك٢ ػ ــــــــ فشم١بد اٌجؾش :4

 أــــــــــــ حٗظ٘خٍ ح٬ُكظخص ح٩ػ٤ٗ٬ش حُظـخ٣ٍش ك٢ ٗٞحٍع ٓي٣٘ش ر٢٘ ٤ُٝي  طِٞع ر١َٜ .

 د ـــــــــــ حُز٘خء حُؼ٘ٞحث٢ ٣ؼي ٖٓ ر٤ٖ حُِٔٞػخص حُز٣َٜش ك٢ ٓي٣٘ش ر٢٘ ٤ُٝي .

يٍحٓش حػظٔي ٩ٌٓخ٤ٗش ح٩ٜٓخّ ك٢ ٓؼخُـش  حٌُِٔ٘ش ٟٓٞٞع حُ ــــــــ ِٕٙغ١خ اٌجؾش :5

حُزلغ ػ٠ِ حُٔ٘خٛيس ح٤ُٔيح٤ٗش ٧ػَ ٛخط٤ٖ حُظخَٛط٤ٖ ك٢ حُٔي٣٘ش ح١ٌُ ٣ظَٜ ٖٓ ه٬ٍ 

حٍُٜٞ حُلٞطٞؿَحك٤ش حَُٔكوش رخ٩ٟخكش ا٠ُ حُٜٔ٘ؾ حُٞٛل٢ حُ٘خطؾ ٖٓ حُٔظخرؼش ح٤ُٔيح٤ٗش 

حُٔظٌٍَس ٧ػَ حُظخَٛس ٝٗوَ ًُي رخُلخُش حُظ٢ ٢ٛ ػ٤ِٜخ ػٖ ٣َ١ن حُٞٛق ح٧ىر٢ 

حُلٞطٞؿَحك٢ , ٓغ ح٫ٓظلخىس رويٍ ح٩ٌٓخٕ ٖٓ حُٜٔ٘ؾ ح٩كٜخث٢ ٍُِٞٛٞ  ٝحُظ٣َٜٞ

 رخُيٍحٓش ا٠ُ ٛيكٜخ حُٔ٘٘ٞى .

 

طْ حهظ٤خٍ ٓي٣٘ش ر٢٘ ٤ُٝي كخُش ىٍح٤ٓش ك٢ ٌٛح حُزلغ , ٢ٛٝ  ــــــــ رؾذ٠ذ ِٕطمخ اٌذساعخ :6

ًِْ 110ٔخكش  طوغ ك٢ حًَُٖ حُ٘ٔخ٢ُ حُـَر٢ ٖٓ ٤ُز٤خ ,  اً طزؼي ػٖ ٓخكَ حُزلَ حُٔظ٢ٓٞ ٓ

طو٣َزخ  , ٢ٛٝ حُٔٔخكش ٗلٜٔخ ػٖ ٓي٣٘ش ١َحرِْ حُٞحهؼش ك٢ ٗٔخُٜخ حُـَر٢ , ًٔخ طزؼي ػٖ 

ًْ طو٣َزخ  , ٝػٖ ٓي٣٘ش ٤ُُطٖ حُٞحهؼش ك٢ ٗٔخُٜخ 140ٓي٣٘ش َٜٓحطٚ حُٞحهؼش َٗهٜخ ٓٔخكش 

زخ , حٗظَ ًْ طو٣َ 86ًْ طو٣َزخ  , ٝػٖ ٓي٣٘ش طَٛٞٗش حُٞحهؼش ٗٔخُٜخ ٓٔخكش 135حُـَر٢ ٓٔخكش 

ًْ / َٓرغ طو٣َزخ ًُٝي كٔذ كيٝى ٓوططٜخ حُؼخّ  65(.  ٝهي رِـض ٓٔخكش حُٔي٣٘ش 1حٌَُ٘ )

 ّ .2006/ ٗٔٔش طو٣َزخ  كٔذ حُظؼيحى حٌُٔخ٢ٗ ُٔ٘ش  76642ّ , ٝػيى ٌٓخٕ رِؾ  2000ُٔ٘ش 

 

 ( ٣ٟٞق ٓٞهغ ٓ٘طوش حُيٍحٓش1حٌَُ٘ ٍهْ)
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أٓخّ حُظو٤ْٔ ح٩ىح١ٍ ُٜخ . حٌَُ٘ ٍهْ  ٝطظٌٕٞ حُٔي٣٘ش اىح٣ٍخ ٖٓ هْٔ ػَ٘س ٓلِش طٔؼَ

( .طوغ حُٔي٣٘ش ػ٘ي 1978( )ح١٫ِْ ح٢٘١ُٞ حُـٔخ٣َ٤ٛش حُؼَر٤ش ح٤ُِز٤ش حُ٘ؼز٤ش ح٫ٗظَح٤ًش 1)

 ٗٔخٍ ه٢ ح٫ٓظٞحء.  45.31 َٗم ؿ٣َ٘ظٖ ٓغ ىحثَس حُؼَٝ  14,1ْطوخ١غ ه٢ حُطٍٞ 

ليٝى ح٫ك٤خء ح٤ٌُ٘ٔش ٌَُ ٖٓ أٓخ كيٝىٛخ حُــَحك٤ش ك٢ٜ ًخ٥ط٢ : ٖٓ ٗخك٤ش حُ٘ٔخٍ ط٘ظ٢ٜ ر

ٓلِش حَُٔرٞػش , ٝرٍٞح١ٝ ٝحُٞكيس ٝأرٞ ػٔٞى ٝحُٔ٘ي ٤ٕٓٝٔٞ  ٝحُوَٓخ٢ٗ . ٖٝٓ حَُ٘م 

كظ٘ظ٢ٜ رليٝى ح٫ك٤خء ح٤ٌُ٘ٔش ُٔلِظ٢ حَُٔرٞػش ٝأرٞ ٗـَس . أٓخ ؿَرخ ك٤ليٛخ ٜٗخ٣ش ح٫ك٤خء 

ٜ٘خ٣ش ح٫ك٤خء ح٤ٌُ٘ٔش ٌَُ ح٤ٌُ٘ٔش ُٔلِظ٢ حُوَٓخ٢ٗ ٝط٤٘٘خ١ . أٓخ ٖٓ ٗخك٤ش حُـَد كليٝىٛخ ر

ٖٓ ٓلِش أرٞ ٗـَس  ٝأرٞ ٍحّ ٝ ٓٞف حُـ٤ٖ ٝحُزِي٣ش ٝح٤ٔٗن , حُؼ٤٘ش حُز٠٤خء ٝ حُظَٜس  

 ( . 2ٝط٤٘٘خ١. حٌَُ٘ ٍهْ )

 
 ( ٣ٟٞق حُليٝى ح٩ىح٣ٍش ُٔي٣٘ش ر٢٘ ٤ُٝي2حٌَُ٘ ٍهْ )

 

حُؼخّ ُٔ٘ش  ن ٓوططٜخٝهي طْ طلي٣ي ح١٩خٍ حٌُٔخ٢ٗ ٌُٜح حُزلغ )رز٢٘ ٤ُٝي حُٔي٣٘ش( , ًُٝي ٝك

 ( . 2009( .) ٌٓظذ حُطَم ٝحُـٍٔٞ, ٝحٍُٜٞس حُـ٣ٞش ُِٔي٣٘ش 2ّ . حٌَُ٘ ٍهْ )2000

 اٌّؾٛس الأٚي : 

٣ؼي حُظِٞع حُز١َٜ ٖٓ حُٔلخ٤ْٛ حُظ٢ حٓظليػض ك٢  ــــــــــ ِفَٙٛ اٌزٍٛس اٌجقشٞ : 1

ػَٔح٤ٗخ ٣ُٝخىس كـٜٔخ  حُٔ٘ٞحص ح٧ه٤َس , ٝٛٞ أكي أٗٞحع حُظِٞع ح١ٌُ ٣َحكن طٞٓغ حُٔي٣٘ش

 ٌٓخ٤ٗخ  , ٣ٝطِن ػ٤ِٚ حٛط٬كخ حُوَِ ك٢ ؿٔخ٤ُخص ٜٓ٘ي حُٔي٣٘ش , أٝ ٓٞء 

حُٜٔ٘ي حُز١َٜ أٝ حُظؼي٣خص ُؼ٘خَٛ حُز٘خء ح٣٧ٌُٞٞؿ٢ ك٢ حُٔي٣٘ش ,أٝ حُظ٘ٞٛخص حُز٣َٜش 

كخؿْ ح٤ُٜظ٢, ح٣ُْٞ  ُِز٤٘ش حُؼَٔح٤ٗش , أٝ حُؼ٘خَٛ حُز٣َٜش ؿ٤َ حُـٌحرش. ) ٓلٔي ٣ٞٓق

(, ٝٛٞ ػ٘ي ٣خَٓ ًَ ٓخ ٣ظٞحؿي ٖٓ أػٔخٍ ٖٓ ٛ٘غ ح٩ٗٔخٕ طئ١ً ٤ٔٓ2014َ ٜٓي١ ٛخُق 
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حُ٘خظ٣َٖ ٖٓ ٓ٘خٛيطٜخ , ٝطٌٕٞ ؿ٤َ ١ز٤ؼ٤ش , ٝٓظ٘خكَس ٓغ ٓخ كُٜٞخ ٖٓ ػ٘خَٛ أهَٟ , 

 ( .2016هخُي حُٔوخف, ٛز١َ ػٞٝ حُظ٣٢ٔ٣َخَٓ ك٢ٜ ِٓٞػش ُِز٤جش حُٔل٤طش ) 

 ٌزغبس٠خ ٚدٚس٘ب فٟ اٌزٍٛس اٌجقشٞ ِذ٠ٕخ ثٕٟ ١ٌٚذ : ـــــــــ اٌلافزبد الإػلا١ٔخ ا2

ريأ حٗظ٘خٍ ٌٛح حُ٘ٞع ٖٓ ح٬ُكظخص ح٫ػ٤ٗ٬ش حُظـخ٣ٍش ك٢ ٗٞحٍع حُٔي٣٘ش ٝػ٠ِ ٝحؿٜخص 

ّ , ًُٝي 2011حُٔزخ٢ٗ ٝح٧ٓٞحم ٝحُٔلخٍ حُظـخ٣ٍش ٝح٤ُٔخى٣ٖ رخُٞحٕ ٓظ٠خٍرش ك٤ٔخ رؼي ػخّ 

 ق حُظ٢ ط٘ظْ حٗظ٘خٍٛخ ٝكوخ ُٔلخ٤ْٛ حُظٞحكن رؼي ح٤ٜٗخٍ حُيُٝش ٝؿ٤خد حُوٞح٤ٖٗ ٝحُِٞحث

حُز١َٜ . ٝٓخ ٗي حٗظزخٙ حُزخكغ إٔ ٌٛٙ ح٬ُكظخص حٛزلض طٌظذ رؼزخٍحص ؿ٤َ ػَر٤ش 

 .)حٗـ٣ِ٤ِش , ٝح٣طخ٤ُش ٝك٤َٔٗش( أٝ رِـش ػَر٤ش ٓؼزَس ػٖ حْٓ  حؿ٘ز٢ كخِٓش ك٢ ٓلٜٜٞٓخ 

ٍٙ ٝٓطخػْ ٣ٍٝخ٤٤ٟٖ . ًخُ ظ٤ًَش ٝح٣٩طخ٤ُش) ٬٤ٕٓ ىػخ٣خص حؿ٘ز٤ش ٧ٓٞحم ٝٓلخٍ ٝٓوخ

 ًٝٞٗظٔظخ  ٝ ًخط٤ِٗٞخ  ٍٝٝٓخ ٝ حُى٤َٓ ًٝٞٓظخ  ٝٓخًَٕٝ ( ٌٝٛح رخُطزغ هزَ إٔ ٣ٌٕٞ 

طِٞػخ ر٣َٜخ ٖٓ ٗٞع هخٙ ٓخى ر٤جش حُٔي٣٘ش حُؼَٔح٤ٗش ٝأٛزق ٓٔش ٖٓ ٓٔخطٜخ حُظ٢ ٣ـذ 

ٝطؼي٣خ ػ٠ِ  حُٔلخكظش ػ٤ِٜخ ٝػ٠ِ ح٣ُٜٞش حُؼَر٤ش ح٤ٓ٬ٓ٩ش ك٤ٜخ كٜٞ ٣ٔؼَ اٛخٗش ُل٠خٍط٘خ

 ( .1ُـظ٘خ . حٍُٜٞس  ٍهْ )

 

 

 ( حٌُظخرش رِـش ٓؼزَس ػٖ حؿ٘ز٤ش3حٌَُ٘ ٍهْ )

ٝك٢ ٌٛح حُٜيى ٗـي حُل٢َٔٗ ٢ٓٞٓ ٓٞؿ٢٤ِ ًًَٗخ رؤ٤ٔٛش حُؼَر٤ش ك٤وٍٞ : ٤ُْ ٛ٘خى ا٬ّٓ  

( , ٌُٜٝح ٣ـذ ٓلخٍرظٜخ . , 2008كو٤و٢ ىٕٝ َٗ٘ حُِـش حُؼَر٤ش. ) ٓلٔي حُطخَٛ حُـَح١ٍ 

ٌح حُ٘ٞع ٖٓ ح٬ُكظخص ٣ٔؼَ ١ؼ٘خ  ك٢  ى٣٘٘خ ح٢ٓ٬ٓ٫ , ٝكَرخ ٓؼِ٘ش ػ٠ِ ُـظ٘خ ك٢ ٌُُي كٜ
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ٝهض ؿخد ح٫ٛظٔخّ رٌٜٙ حُظخَٛس حُوط٤َس حُظ٢ ُْ طؼ٢ ٓخ طٔظلوٚ ٖٓ هزَ حُٔٔئ٤ُٖٝ أٝ 

حُزخكؼ٤ٖ ٝحُٜٔظ٤ٖٔ رخُظوط٢٤ حُؼَٔح٢ٗ ٝحُز٤جش حُؼَٔح٤ٗش ك٢ حُٔي٣٘ش. ٌُُي كَٙ حُزخكغ 

 ُظخَٛس ًَِٓح  ػ٠ِ أػَٛخ حُِٔز٢  ٝأٓزخرٜخ ٝحُطَم حُ٘خؿؼش ُؼ٬ؿٜخ.ػ٠ِ ط٘خٍٝ ٌٛٙ ح

طٞؿي ٓـٔٞػش ٖٓ حُؼٞحَٓ  : ــــــ أعجبة أزؾبس ٘زٖ اٌظب٘شح فٟ ِذ٠ٕخ ثٕٟ ١ٌٚذ 3

ٝح٧ٓزخد ٍٝحء ظٍٜٞ ٌٛٙ حُظخَٛس حُوط٤َس ٝحٗظ٘خٍٛخ ك٢ حُٔي٣٘ش ٜٓ٘خ ح٫هظٜخى١ ٝحُل٢٘ 

ٟ , ٝهي حٗخٍص ٣ٍْ ُحَٛ ك٢ ىٍحٓظٜخ  ُِو١َّٞ ُٔؼَ ٝحُؼوخك٢ اٟخكش ُؼٞحَٓ ٓٔخػيس أهَ

ٌٛٙ ح٧ٓزخد ك٤غ حػظزَص ًَ ٓخ ٤٘٣غ ك٢ ؿٞحٗذ ٌٛٙ حُظخَٛس ٛٞ هز٤ق ٝؿ٤َ ٓ٘ٔن 

أػَ حُظِٞع حُز١َٜ ك٢ ط٣ٞ٘ش ؿٔخٍ حُٔيٕ . ٍٓخُش ٣ٍْ ُحَٛ ػزخّ ٓي٢ٗ .ٝٓظـخْٗ.) 

ُِؼِّٞ ٓخؿٔظ٤َ ؿ٤َ ٍٓ٘٘ٞس . ٤ًِش حُؼٔخٍس ٝحُظوط٢٤ . ؿخٓؼش حُٔٞىحٕ 

 (. ٣ٌٖٝٔ كَٜ أٓزخرٜخ ك٤ٔخ ٢ِ٣ : 2015ٝحُظٌُ٘ٞٞؿ٤خ

أـــــــــ حهظٜخى٣ش :ٝطٔؼِض ك٢ حُطلَس ح٫هظٜخى٣ش حُٔظٔخٍػش حُظ٢ ٜٗيٛخ ٓـظٔغ حُٔي٣٘ش رؼي 

 ّ .2011حُؼخّ 

 د ـــــــــ اىح٣ٍش ٝطٔؼِض : ك٢ ؿ٤خد ٓئٓٔخص حُيٍٝ  ًخُزِي٣ش ٌٝٓظذ حُظوط٢٤ حُؼَٔح٢ٗ .

٤ش , ٝطٔؼِض ك٢ : ٛز١ٞ ٝطي٢ٗ حُٔٔظٟٞ حُؼوخك٢ ُِٔٔئ٤ُٖٝ ك٢ حُٔي٣٘ش  ٍٝىحءس ؽ ـــــــــ ك٘

حُظوط٢٤ حُل١َ٠ ك٤ٜخ ح١ٌُ ٍأٟ حرٖ ُحر٤ٚ رؤٗٚ ٣ـٔغ ر٤ٖ حُـخٗذ حُٔؼٔخ١ٍ ٝحُظ٤ْٜٔ 

 ( .2010حُٔي٢ٗ ٝؿٔخٍ حُؼٔخٍس )ك٢٘ٔ حرٖ ُحر٤ش 

ُـَر٤ش ُـش ٝػوخكش , ٝهخٛش ى ـــــــ ػوخك٤ش , ٝطٔؼِض ك٢: حٗظ٘خٍ ظخَٛس ٓلخًخس حُل٠خٍس ح 

 ر٤ٖ ٗزخد حُٔي٣٘ش ٝٛ٘خى ػٞحَٓ ٓٔخػيس ٓؼَ :

 ــــــــ حُـَٜ  رخُِـش ح٧ّ )حُؼَر٤ش ( ٝك٠خٍطٜخ ٝرٔؼ٢٘ حُظِٞع حُز١َٜ ٝآػخٍٙ . 1

 ـــــــــ حٗظ٘خٍ ه٘ٞحص حُزغ حَُٔث٢ ؿ٤َ َٓحهزش  . 2

 ـــــــــــ حٗظ٘خٍ ح٧ٗظَٗض ؿ٤َ حُٔوٖ٘ ٝحَُٔحهذ  . 3

 ـــ  ِظب٘ش اٌزٍٛس ثبٌٍٛؽبد الإػلا١ٔخ فٟ ِذ٠ٕخ ثٕٟ ١ٌٚذ : ــ 4

 أ ـــــــــ حٗظ٘خٍٛخ ك٢ ٗٞحٍع حُٔي٣٘ش ٤ٓٝخى٣ٜ٘خ ٝؿ٤خد حَُإ٣ش حُـٔخ٤ُش ك٤ٜخ.

د  ـــــــــ ٝؿٞى ٌٛٙ ح٬ُكظخص ك٢ ؿ٤َ ح٧ٓخًٖ حُٔوٜٜش ُٜخ , ًلَّ حُطَم حُؼخٓش . 

 ( .4حٌَُ٘ ٍهْ )



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   43 

 
 

 

 كَّ حُط٣َن حُؼخّ ( ٫كظخص ك٢ 4حٌَُ٘ ٍهْ )

 ؽ ـــــــــ حٓظـ٬ٍ حٓٞحٍ حُٔيحٍّ , ٝحُٔٔظ٘ل٤خص  ٝحُٔٔخؿي ٝحُٔوخرَ . 

 ى ـــــــــ  طَى حُِـش حُؼَر٤ش ٝحٓظؼٔخٍ ُـخص حؿ٘ز٤ش .

 (.5ٙ ـــــــــخٗظ٘خٍ ٫كظخص طؼَٟض ُؼٞحَٓ حُطز٤ؼش ىٕٝ ٤ٛخٗٚ . حٌَُ٘ ٍهْ )

 

 
 ٤ؼش( ٫كظخص طؼَٟض ُؼٞحَٓ حُطز5حٌَُ٘ ٍهْ )
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 ـــــ ا٢صبس اٌّزشرجخ ػٍٝ أزؾبس ٘زٖ اٌظب٘شح  فٟ ِذ٠ٕخ ثٕٟ ١ٌٚذ :5

ٌُٜح حُ٘ٞع ٖٓ ٓظخَٛ حُظِٞع آػخٍٙ حُِٔز٤ش  ػ٠ِ ٌٓخٕ حُٔي٣٘ش , كخٗؼيحّ حُظ٘خٓن  ٝحُظ٤ْٜٔ 

ٝحُـٔخٍ ٌُٜٙ حُِٞكخص ح٩ػ٤ٗ٬ش حُظ٢ حٗظَ٘ص ك٢ ٗٞحٍع حُٔي٣٘ش كٜٞ ٣ئى١ طي٣ٍـ٤خ ا٠ُ 

ٝكويحٕ ح٩كٔخّ رخُـٔخٍ ٝحَُٟخ رخُوزق ٤ٗٝٞػٚ ٝحٗظ٘خٍٙ ر٤ٖ كجخص  كٔخى حٌُٝم حُؼخّ

حُٔـظٔغ ُظٜزق ٢ٛ حُوخػيس حُظ٢ ٫ طـي ٖٓ ٣َك٠ٜخ أٝ ٣ٔؼ٠ ا٠ُ طـ٤٤َٛخ . ) ٖٓٞٓ ٛز٤ق 

(, رَ أٛزق ٌٓخٕ حُٔي٣٘ش ًٔخ أٗخٍ ػزي الله ػط١ٞ ػ٘ي كي٣ؼٚ ػٖ طٜي٣يحص 2013كٔيحٕ

( ٝهي طٔؼِض 2004ػزيالله ػط١ٞ ٣ظْٜ حُؼوخك٤ش .)حُؼُٞٔش ٨ُٖٓ حُز١َ٘ ٣وٕ٘ٞ كويحٕ ٛٞ

 آػخٍٛخ ك٢ ح٥ط٢ : 

 ــــــــ حكظوخى حٌُٝم حُؼخّ ُيٟ حٌُٔخٕ.1

 ـــــــ ح٩ٜٓخّ ك٢ َٗ٘ ُـش ٝػوخكش أؿ٘ز٤ش ر٤ٖ ٌٓخٕ حُٔي٣٘ش ٝهخٛش حُ٘زخد .2

 .ـــــــبٜٓخٜٓخ ك٢ ٤ٗٞع حُوزق  ر٤ٖ حٌُٔخٕ ُٔخ ٣ٞؿي رٜخ أك٤خٗخ ٖٓ طؼخر٤َ ٍٝٛٞ 3

 ـــــــبٜٓخٜٓخ ك٢ حكيحع حٍٛخم ر١َٜ ٝك٠ٟٞ ر٣َٜش ُِٔ٘خٛي . 4

 اٌّؾٛس اٌضبٟٔ :  ظب٘شح اٌجٕبء اٌؼؾٛائٟ ٚدٚس٘ب فٟ رٍٛس ِذ٠ٕخ ثٕٟ ١ٌٚذ 

ٛٞ ًَ ر٘خء طْ حٗ٘خإٙ ىٕٝ حَُؿٞع ا٠ُ حُـٜخص حُٔوظٜش  ـــــــــ رؼش٠ف اٌجٕبء اٌؼؾٛائٟ :1

حُظَه٤ٚ رخُٔي٣٘ش , ٌُُي كٜٞ ًخُؼ٘ٞحث٤خص  حُٔظٔؼِش ك٢ ٌٓظذ حُظوط٢٤ حُؼَٔح٢ٗ ٌٝٓظذ

حُظ٢ أٗخٍ ا٤ُٜخ هخُي حَُِٛح٢ٗ ػ٘ي ىٍحٓظٚ ُِٔ٘خ١ن حُؼ٘ٞحث٤ش رٌٔش حٌَُٔٓش رؤٜٗخ ٓ٘خ١ن ُْ 

طَحع ك٤ٜخ هٞحػي حُظوط٢٤ حُؼَٔح٢ٗ ٝأٓٔٚ حُٔزيث٤ش ٝحُوخٛش رخُظ٘ظ٤ْ ح٤ُِْٔ ٝح٧ٓؼَ 

أكٌخّ ط٘ظ٤ْ حُٔزخ٢ٗ حُظ٢ طْ ٟٝؼٜخ ٖٓ ٫ٓظؼٔخ٫ص ح٧ٍح٢ٟ , ًٔخ أٜٗخ ٫ طِظِّ روٞح٤ٖٗ ٝ

حُٔ٘خ١ن حُؼ٘ٞحث٤ش رٌٔش هخُي ٛخُق حَُِٛح٢ٗ . هزَ حُـٜخص حُؼخٓش حُٔوظٜش ك٢ حُيُٝش .) 

حٌَُٔٓش ر٤ٖ حُٞحهغ ٝحُٔؤٍٓٞ .ؿخٓؼش أّ حُوَٟ . ٤ًِش حُٜ٘يٓش ٝحُؼٔخٍس ح٤ٓ٬ٓ٫ش . ٍٓخُش 

ػ٠ِ أٍحٝ هخٛش , أٝ ًِٓٔٞش ٓٞحء ًخٕ ٌٛح حُز٘خء هي طْ (2014ٓخؿٔظ٤َ ؿ٤َ ٍٓ٘٘ٞس 

ُِيُٝش أٝ هخّ ػ٠ِ اػَ اُحُش اكيٟ ٓئٓٔخطٜخ  ًٔوَحص حًَُ٘خص ٝٓلطخص ٝهٞف ح٤ُٔخٍحص  

 (  .6ٝحُٔؼٌَٔحص  ٝحُٜٔخٗغ ٝٓوَحص حٍُٕٞ حُل٤ٌٓٞش . حٌَُ٘ ٍهْ )
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 ( ٓلخٍ هخٛش حه٤ٔض ىحهَ ٤ٓخؽ ح٠ُٔخٕ ح٫ؿظٔخػ6٢حٌَُ٘ ٍهْ )

ٛٞ أكي أٗٞحع حُظِٞع حُز١َٜ ٣٘ظؾ ٖٓ حٗظ٘خٍ ظخَٛس  ؾٛائٟ :ـــــــــــ ِفَٙٛ اٌزٍٛس اٌؼ2

حُز٘خء حُؼ٘ٞحث٢ ك٢ أك٤خء حُٔي٣٘ش ٝٗٞحٍػٜخ ٤ٓٝخى٣ٜ٘خ . ٣ٝؼَكٚ ٛز٤ق ػ٘ي ىٍحٓظٚ ُِٜٔ٘ي 

حُل١َ٠ حُظـخ١ٍ ك٢ ٓي٣٘ش حٌُٞص رؤٗٚ  ؿ٤ٔغ حُظ٘ٞٛخص حُ٘خؿٔش ػٖ ح٧هطخء حُٔؼٔخ٣ٍش 

َح٤ٗش ٝٛٞ ٗٞع ٖٓ أٗٞحع حُظٌٝم حُل٢٘ أٝ حهظلخء ٝحُظ٘ظ٤ٔ٤ش ٝحُٔوخُلخص حُٔؼٔخ٣ٍش ٝحُؼٔ

ٛز٤ق ُلظٚ كَكخٕ حٍُٜٞس حُـٔخ٤ُش ُٔخ ٣ل٢٤ ر٘خ ٖٓ أر٤٘ش أٝ ١َهخص أٝ أٍٛلش ٝؿ٤َٛخ.)

 ( .2016 حُِر٤ي١

ُوي رَُ أػَ ٌٛٙ حُظخَٛس ك٢ ًَِٓ  ــــــــــ ِظب٘ش ٘زٖ اٌظب٘شح فٟ ِذ٠ٕخ ثٕٟ ١ٌٚذ :3

ّ ا٫ إٔ أَٓٛخ هي حط٠ق ُِؼ٤خٕ ٝط٠خػق أػَٛخ 2007خّ حُٔي٣٘ش ٝك٢ أ١َحكٜخ ك٤ٔخ رؼي حُؼ

ّ , اً ؿخرض حُيُٝش ٝهٞح٤ٜٗ٘خ ُٝٞحثلٜخ حُظ٢ ط٘ظْ ػ٤ِٔش حُز٘خء ٝحُٔظٔؼِش 2011ك٤ٔخ رؼي حُؼخّ 

ك٢ ِٜٓلش حُظوط٢٤ حُؼَٔح٢ٗ ٝحُزِي٣ش ٍحكوظٜخ هِش حُٞػ٢ ُٔـظٔغ حُٔي٣٘ش ٝهِش ػوخكظٚ حُز٤ج٤ش 

ٔئ٤ُٝش طـخٙ ر٤جش ٓي٣٘ظٚ حُظ٢ ٣وطٜ٘خ , ٝهي طـٔي ٓظَٜٛخ ك٢ ٝحُؼَٔح٤ٗش ٝؿ٤خد حُ٘ؼٍٞ رخُٔ

 ػ٬ػش ٗٔخًؽ : 

طـخ١ٍ ٓلٞ , ٛيكٚ حَُرق رؤ١ ٤ِٓٝش ٝإ ًخٗض ٓلَٓش أٝ  ــــــــــــــ إٌّٛرط الأٚي :1

ٍٙ ٝٓطخػْ  ٓٔ٘ٞػش هخٗٞٗخ  ٝهي طٔؼَ ك٢ اٗ٘خء ٓزخٕ ٤ٌ٘ٓش ٝٓلخٍ طـخ٣ٍش ٝػ٤خىحص ١ز٤ش ٝٓوخ

٤ٓخٍحص , ك٢ ًَِٓ حُٔي٣٘ش ٝهي ظَٜ ٌٛح ح٢ُٔ٘ رٌَ٘ ٠ٕٓٝٔٞ  ٝٓلطخص ٝهٞى ٝؿ٤َٔ

 ( 7ؿ٤َ ٓوز٤ُٖٞ ٓٞحء ك٢ أِٓٞد حُز٘خء حَُى١ء أٝ ك٢ ٓٞحى حُز٘خء ؿ٤َ حُؼخرظش. حٌَُ٘ ٍهْ )
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 ( حهخٓش ٓزخٕ هخٛش ػ٠ِ ٓٔخًٖ حُيُٝش7حٌَُ٘ ٍهْ )

كَس ك٤ٔخ ر٤ٜ٘خ , ُظوَؽ ك٢ حُٜ٘خ٣ش ح٧َٓ رٍٜٞس ؿي٣يس ٝؿ٣َزش ًحص أٗٔخ١ ٓظزخ٣٘ش ٝٓظ٘خ

ٝرٌُي ك٢ٜ ُْ طَحع حُؼ٘خَٛ حُؼَٔح٤ٗش ٝحُٔؼٔخ٣ٍش ح٤ُِٔٔس حُظ٢ حػيٛخ حُو١َ٣ِ كِوش ٍر٢ 

ر٤ٖ حُظوط٢٤ حُل١َ٠ ٝحُؼٔخٍس . ٝحُظ٢ ٣ظؤػَ رٜخ حٌُٔخٕ ك٢ حُٔي٣٘ش )ٓؼي ه٤َِ حُو١َ٣ِ 

 ( , ٝهي ًخٗض ػ٠ِ حُ٘لٞ ح٫ط٢: 1994

 ُش . ًخُؼ٤خىحص حُطز٤ش رًَِٔ حُٔي٣٘ش . أــــــــ اهخٓش ٓزخٕ ػ٠ِ ٓٔخًٖ ِٓي ُِيٝ

د ــــــ ٓزخٕ حه٤ٔض ىحهَ أٍح٢ٟ ٜٓخُق ك٤ٌٓٞش ٤ٔٓـش ًٔوَ ٛ٘يٝم حُظ٠خٖٓ ٝحًَُِٔ 

 حُؼوخك٢ .

ّ ٧ؿَحٝ هخٛش. رخًَُِٔ ٣َ١ٝن 2000ؽ ـــــــ حٓظـ٬ٍ طو٤ٔٔخص ٓوط٢ حُٔي٣٘ش ُٔ٘ش 

 حُٔطخٍ.

 َم حُؼخٓش ٝػ٠ِ طٔي٣يحص حُز٤٘ش حُظلظ٤ش .ى ـــــــ حهخٓش ٓلخٍ طـخ٣ٍش , ٍٕٝٝ ك٢ كَّ حُط

ًخٕ ػ٠ِ ٌَٗ أك٤خء ٤ٌ٘ٓش ًخِٓش , ٝٓي٣٘ش ر٢٘ ٤ُٝي ٫ ط٘ي ػٖ  ـــــــــ إٌّٛرط اٌضبٟٔ :2

 ؿ٤َٛخ ٖٓ حُٔيٕ ح٤ُِز٤ش حُظ٢ ٜٗيص ٌٛٙ حُظخَٛس , ًٔي٣٘ش ر٘ـخ١ُ , ١َٝحرِْ ك٢ 

خٕ ٝحهظِلض حُٔٞحى حُز٘خء ػوي حُو٤٘٤ٔٔخص ٝحُٔظ٤٘خص ٖٓ حُوَٕ حُٔخ٢ٟ ٝإ حهظِق حٌُٔ

حُٔٔظؼِٔش ٝحُظ٢ أٗخٍ ا٤ُٜخ ػٍٔٞس ػ٘ي كي٣ؼٚ ػٖ ظخَٛس حٌُٖٔ حُؼ٘ٞحث٢ ك٢ حُٔيٕ ح٤ُِز٤ش . 

( كظخَٛس ح٫ك٤خء حُؼ٘ٞحث٤ش حُظ٢ ٤ٗيص ػ٠ِ ح١َحف ٓوط٢ 2008)ػ٠ِ ح٤ُِٔٞى١ ػٍٔٞس

ٞر٤ش , ّ ٝكخَٛص حٓظيحىٛخ حُطز٤ؼ٢ ٖٓ حُ٘خك٤ش حُ٘ٔخ٤ُش , ٝحُـ2000٘حُٔي٣٘ش ُٔ٘ش 

ٝحُـَر٤ش , ًل٢ حُٔطخٍ , ٝحُل٢ حُٜ٘خػ٢ حُو٣َزش ٖٓ ًَِٓ حُٔي٣٘ش ٝك٢ حُٔ٘خِٓٚ .ٝرو٤ش 

 ( 8ح٫ك٤خء حُظ٢ هخٓض ػ٠ِ كيٝى ح٫ك٤خء ح٤ٌُ٘ٔش ُِٔل٬ص حُؼَٔح٤ٗش حٌَُ٘ ٍهْ )
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 ( حٗظ٘خٍ حُز٘خء حُؼ٘ٞحث8٢حٌَُ٘ ٍهْ )

ح٢ٗ ك٢ ىٍحٓظٚ ُِٔ٘خ١ن ٢ٛٝ طظ٘خرٚ ك٢ ٝؿٞىٛخ رٌٜح حٌَُ٘ ٓغ ٓخ طليع ػ٘ٚ حَُِٛ

حُؼ٘ٞحث٤ش رٌٔش حٌَُٔٓش حُظ٢ هخٓض ىٕٝ طوط٢٤ أٝ حُظِحّ رٔٞحٛلخص ٝحكظِض حُٔ٘خ١ن 

 ( .2012حُٔـخٍٝس ٨ُك٤خء ح٤ٌُ٘ٔش .)هخُي ٛخُق حَُِٛح٢ٗ 

اً حٛزلض حُٔي٣٘ش ح٥ٕ طؼخ٢ٗ ٖٓ أك٤خء ٤ٌ٘ٓش ًحص ر٘خء ك١ٟٞٞ طَح٢ًٔ أك٤خٗخ  , ٝٓزؼؼَ  

ػ٘ٚ ٖٓ ٬ٌ٘ٓص ٤ٌ٘ٓش ٝحٌٓخ٤ٗش ٝر٤ج٤ش , ًٔخ ٝٛلٜخ هخْٓ حَُريح١ٝ  أك٤خٗخ  أهَٟ ٝٓخ ٗظؾ

(, ٝهي  2012ػ٘ي كي٣ؼٚ ػٖ ٌِٓ٘ش حٌُٖٔ حُؼ٘ٞحث٢ ك٢ حُٔيٕ حُؼَر٤ش ) هخْٓ حَُريح١ٝ  

 طٔؼِض ك٢ ح٫ط٢ : 

أــــــــ حٗظ٘خٍ حُز٘خء حُؼ٘ٞحث٢ ُٔٔخًٖ ٝٗون ٝػٔخٍحص طـخ٣ٍش ُ٪٣ـخٍ رظ٤ٜٔٔخص ؿ٤َ 

ح٧ُٞحٕ ٝٓٞحى حُز٘خء ٝحٌُٔخ٤ُخص حُٔٔظويٓش ك٢ حُٞحؿٜخص حُوخٍؿ٤ش اً  ٓظ٘خٓوش ٖٓ ك٤غ

٣ئى١ ػيّ حُظ٘خٓن ا٠ُ ٟٝٞف حُظ٘خكَ حُز١َٜ , ٝكويحٕ حُظـخْٗ ر٤ٜ٘خ ٝهي أٗخٍص ٖٓٞٓ 

ا٠ُ ٌٛٙ حٌُِٔ٘ش ػ٘ي كي٣ؼٜخ ػٖ طٜخ٤ْٓ ٝطوط٢٤ حُٔيٕ. ) ٖٓٞٓ ٛز٤ق كٔيحٕ( , ٝحُظ٢ 

ـِ ح١ٌُ طؼخ٤ٗٚ ك٢ حٌُٖٔٔ حُظ٢ حٓظـِٜخ ٬ٓى ح٧ٍح٢ٟ  حٛزلض ٓخثيس ك٢ حُٔي٣٘ش ٗظ٤ـش حُؼ

 ٝحٛلخد ٍإّٝ ح٧ٓٞحٍ ك٢ اهخٓش ػٔخٍحص ٝٓٔخًٖ ُ٪٣ـخٍ.

د ــــــــ ظخَٛس حُٔوططخص حُوخٛش ٬ُٔى ح٧ٍح٢ٟ ٝر٤ؼٜخ ًوطغ ر٘خء ح٫َٓ ح١ٌُ أىٟ ا٠ُ 

ٜخ طوي٣ْ أ١ ظٍٜٞ ٓـٔٞػش ٖٓ حُٔزخ٢ٗ ػ٠ِ طو٤ٔٔخص ىٕٝ حُٔٔظٟٞ ح٢ٌُ٘ٔ ح٬ُثن ٣ظؼٌٍ ٓؼ

 هيٓخص ك٢ ٓـخٍ حُز٤٘ش حُل٤٘ش . 

ؽ ـــــــ حٗظ٘خٍ ظخَٛس حُظؼي١ ػ٠ِ أ٬ٓى حُيُٝش ٝحُظـخُٝ حُؼزؼ٢ ؿ٤َ حُوخ١ٞٗ ػ٠ِ 

 ٝحُٔئٓٔخص حُل٤ٌٓٞش ٓٞحء ك٢ رًَِٔ حُٔي٣٘ش أٝ ك٢ أ١َحف ٓوططٜخ ٝحٓظللَ أَٓٛخ 

 غ ( .( ٣ٟٞق ًٗٔٞؽ ٜٓ٘خ . )  حُـُٞش ح٤ُٔيح٤ٗش ُِزخك1ٝحُـيٍٝ ٍهْ )
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 ( ٠ٛمؼ ّٔٛرط ِٓ اٌزؼذ٠بد ػٍٝ اٌّخطو اٌؼبَ ٚ ِئعغبد اٌذٌٚخ ثبٌّذ٠ٕخ1ٌغذٚي سلُ )ا

 حٌُٔخٕ حُز٤خٕ ص

 ٓلِش ٤ٕٓٔٞ ٛيّ ٓؼٌَٔ ًظ٤زش طخهَكض ٝطل٣ِٞٚ ُوطغ أٍح٢ٟ  هخٛش 1

حٓظـ٬ٍ ٓوَ ًَٗش ٤ٓخٍحص حُز٤ـٞ ًَٝٗش ح٤ُ٘ٔخٕ  2

 ٝطل٣ِٜٞخ ٓلخٍ هخٛش

 ًَِٓ حُٔي٣٘ش

 ًَِٓ حُٔي٣٘ش حُٔظِ٘ٙ حُؼخّ ٝطل٣ِٞٚ ا٠ُ ٓوخٙ ٝٓلخٍ هخٛشحٓظـ٬ٍ  3

حٓظـ٬ٍ ح٧ٍٝ حُٔـخٍٝس ُٔٔـي رخُو٤َ ٝطل٣ِٜٞخ ا٠ُ ٓلَ  4

 ؿ٤َٔ ٤ٓخٍحص 

 ًَِٓ حُٔي٣٘ش

حٓظـ٬ٍ حُٔٔخكخص حُو٠َحء ىحهَ ٓوططخص حُٔي٣٘ش ك٢  5

 ر٘خء ٓلخٍ طـخ٣ٍش

 ًَِٓ حُٔي٣٘ش

٣ٍش , ٝهطغ حٍٝ ٛيّ ٓؼٌَٔ حُظـ٤٤ٖ ٝطل٣ِٞٚ ُٔلخٍ طـخ 6

 ٤ٌ٘ٓش 

 ًَِٓ حُٔي٣٘ش

 ًَِٓ حُٔي٣٘ش ح٫ٓظ٬٤ء ػ٠ِ حُِٔوخٗش حُؼخٓش ٝطل٣ِٜٞخ ا٠ُ ٓلخٍ طـخ٣ٍش 7

ح٫ٓظ٬٤ء ػ٠ِ حُٔٔخكش حُٔوٜٜش ُٜ٘يٝم ح٠ُٔخٕ  8

 ٝطل٣ِٜٞخ ُٔلخٍ طـخ٣ٍش

 ًَِٓ حُٔي٣٘ش

ح٫ٓظ٬٤ء ػ٠ِ  ٤ٓخؽ حًَُِٔ حُؼوخك٢ ٝطل٣ِٞٚ ا٠ُ ٓلَ  9

 ؿ٤َٔ ٤ُِٔخٍحص 

 ًَِٓ حُٔي٣٘ش

حُز٘خء ػ٠ِ ه٢ ٤ٓخٙ حَُٜ٘ ٝػ٠ِ هط١ٞ حٌَُٜرخء ٝحُٜخطق  10

 ٝٗزٌخص ح٤ُٔخٙ 

 ًَِٓ حُٔي٣٘ش

 2018ّٖٓ اػيحى حُزخكغ حٓظ٘خىح ُِـُٞش ح٤ُٔيح٤ٗش رخُٔي٣٘ش 

 

طـٔي ٌٛح حًُ٘ٔٞؽ ُِظخَٛس ك٢ ٛيّ ٝحُحُش ًَ ٓخ ٛٞ أػ١َ ٝهي٣ْ  ــــــــــ إٌّٛرط اٌضبٌش :3

 ُٞٞؿ٤ش ٓي٣٘ش ر٢٘ ٤ُٝي حُوي٣ٔش ٝهي حٓظٜيكض ك٤ٚ حُٔزخ٢ٗ ح٥ط٤ش :حٌُٕٔٞ ٍُٔٞك
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أـــــــــ حُؼٌ٘ش حُؼ٣ٌَٔش ح٣٩طخ٤ُش , ٝٓٔخًٖ ٓٞظل٢ حُلٌٞٓش حُظ٢ أ٣ُِض ك٢ كظَس ٓظ٤٘٤خص 

 حُوَٕ حُٔخ٢ٟ .

د ــــــــ حُوِؼش حُظ٤ًَش ُٝح٣ٝش ػزي حُ٘ز٢ رخُو٤َ ٝٓٔـي ٜٓزخف حُلخؽ ٝٓز٢٘ حُٔٞم 

٢٘ حُٔظَٜك٤ش  ٝحُز٣َي ٝحُٔٔظٞٛق ٝحُٔيٍٓش ح٣٩طخ٤ُش ٝحُلي٣وش حُؼخٓش حُظ٢ حُظـخ١ٍ ٝٓز

 ح٣ُِض ك٢ كظَس ػٔخ٤٘٤ٗخص ٝطٔؼ٤٘٤خص حُوَٕ حُٔخ٢ٟ .

( ٣ٟٞق رؼ٠خ ٖٓ ٌٛٙ حُ٘ٔخًؽ حُظ٢ ح٣ُِض ٝحُٔخ٢ٗ حُٔظزو٤ش , ك٤غ طْ 2ٝحُـيٍٝ ٍهْ )

ٓظـِض أًزَ ٓٔخكش ٖٓ حُٔي٣٘ش اك٬ٍ ٓزخ٢ٗ ػخٓش ٌٓخٜٗخ , ًز٤ض ٍث٤ْ حُيُٝش ٝه٤خىطٚ حُظ٢ ح

حُوي٣ٔش حُظ٢ طْ حُحُظٜخ , َٜٝٓف ح٫ىهخٍ ٝٓز٠٘ حُزِي٣ش ٓخروخ  ٝٓز٢٘ حُٔٔظ٘ل٠ حُوي٣ْ 

 ٝٓٞم حُو٠خٍ ٝحُٔٔظٞٛق .

 

 ( ٠ٛمؼ ّٔٛرط ِٓ اٌّجبٟٔ اٌمذ٠ّخ اٌزٟ رُ اصاٌزٙب ِٚب رجمٝ ِٕٙب ثبٌّذ٠ٕخ 2اٌغذٚي سلُ ) 

 طخ٣ٍن حُز٘خء  حُٔزخ٢ٗ حُٔظزو٤ش ح٫ُحُش  طخ٣ٍن طخ٣ٍن حُز٘خء حُٔز٢٘ حُِٔحٍ ص

 1926ّ ؿِء ٖٓ ٍٓٞ حُوِؼش 1998ّ 1842ّ حُوِؼش حُظ٤ًَش 1

حُٔٞم  2

 حُظـخ١ٍ

 1967ّ ٓٞم حُو٠خٍ 1998ّ 1926ّ

حُٔيٍٓش  3

 ح٣٫طخ٤ُش

 1967ّ ٓز٠٘ حُزِي٣ش 1998ّ 1926ّ

 1967ّ حُٔيٍٓش ح٫ػيحى٣ش 1998ّ 1926ّ حُل٘يم ح٤ُٔخك٢ 4

ٛق حُٔٔظٞ 5

 ح٣٫طخ٢ُ

 1967ّ حُٔٔظٞٛق 1998ّ 1926ّ

 ـــــــــ ـــــــــ 1978ّ 1923ّ ُح٣ٝش رِو٤َ 6

ٓٔـي ٜٓزخف  7

 حُلخؽ

 ـــــــــ ـــــــــ 1998ّ 1926ّ

 2018ّٖٓ اػيحى حُزخكغ حٓظ٘خىح ُِـُٞش ح٤ُٔيح٤ٗش رخُٔي٣٘ش 
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ٜخ ٝطخ٣ٍوٜخ , ح١ٌُ حػظزَطٚ ٝرٌٜح حُؼَٔ حُظو٣َز٢ كويص ٓي٣٘ش ر٢٘ ٤ُٝي حُوي٣ٔش ٌِٜٗخ ٝؿٔخُ

ؿ٤٘ش ٌُلَ ػ٘ي كي٣ؼٜخ ػٖ حُظَحع ر٤ٖ حُللع ٝح٩ك٤خء طَحػخ  ك٠خ٣ٍخ  ػَٔح٤ٗخ  ٝٓؼٔخ٣ٍخ  هِٔخ 

 (9( . حٌَُ٘ ٍهْ ) 2007ٗـي ُٚ ٓؼ٬٤ ػ٘ي ؿ٤َٗخ )ؿ٤٘ش ٌُلَ ظخف 

 

 

 ( حُوِؼش حُظ٤ًَش حُظ٢ ح٣ُِض9حٌَُ٘ ٍهْ )

ٓخ حٗلَىص رٚ ظخَٛس  بء اٌؼؾٛائٟ فٟ ِذ٠ٕخ ثٕٟ ١ٌٚذ :ـــــــــ أعجبة أزؾبس ظب٘شح اٌجٕ 4 

 حٌُٖٔ حُؼ٘ٞحث٢ ٫ٗي أٗٚ ٬ٌٔٓ  ٨ُٓزخد ح٢ُٝ٧ ٓغ اٟخكش ٓزز٤ٖ ٍث٤٤ٔ٤ٖ ٝٛٔخ :   

ّ , 2012, 2011أـــــــ حُٜـَس حُظ٢ ٜٗيطٜخ حُٔي٣٘ش ٗظ٤ـش حُلَٝد حُٔظٞح٤ُش ه٬ٍ ٓ٘ظ٢ 

ٕ ح٧هَٟ ح٧َٓ ح١ٌُ ؿؼَ ٓي٣٘ش ر٢٘ ٤ُٝي ٝحُلَٝد ٝحُٔ٘خ٬ًص ح٤٘ٓ٧ش حُظ٢ ٜٗيطٜخ حُٔي

ٌٓخٕ اهخٓش آٓ٘خ  ِٝٓـؤ ٧ؿِذ ٌٓخٕ حُٔيٕ ح٤ُِز٤ش ٝٓخ ٗظؾ ػٖ ًُي ٖٓ ٣ُخىس ٣َٓؼش ك٢ ػيى 

 حٌُٔخٕ  ُْ طٜ٘يٙ حُٔي٣٘ش ٖٓ هزَ , حهظِق  ًِْٜٓٞ ٝػخىحطْٜ , ٝطوخ٤ُيْٛ .

ؿ٤َ حَُ٘ػ٤٤ٖ ٝحُٞهٞى د ــــــــ حٗظ٘خٍ ظخَٛس حٌُٔذ ؿ٤َ حَُٔ٘ٝع , ًظ٣َٜذ حُٜٔخؿ٣َٖ 

 , ٝحُِٔغ ٝٓخ ٗظؾ ػٜ٘خ ٖٓ طٞحكَ ح٧ٓٞحٍ ك٢ أ٣ي ػخرؼٚ ٝؿ٤َ ٓٔئُٝش .

اٟخكش ٦ُػخٍ حُظ٢ هِلظٜخ ظخَٛس  ـــــــــــــ الاصآس اٌزٟ خٍفزٙب ٘زٖ اٌظب٘شح  فٟ اٌّذ٠ٕخ : 5

خء حُؼ٘ٞحث٢ ح٬ُكظخص ح٩ػ٤ٗ٬ش حُظـخ٣ٍش ك٢ حُٔي٣٘ش , كٜ٘خى أ٠٣خ  آػخٍح  هِلظٜخ ظخَٛس حُز٘

 ٜٝٓ٘خ : 

أ ــــــــ ك٠ٟٞ ػَٔح٤ٗش : حٗظـض ٓ٘خظَ ؿ٤َ ؿٔخ٤ُش ط٘ؼَ ح٩ٗٔخٕ رؼيّ ح٫ٍط٤خف 

 ٝح٫ٗٔجِحُ .

 د ـــــــ طؼي٣خص ِٓٓ٘ش : طٔؼِض ك٢ حُظؼي١ حُٔوٜٞى ػ٠ِ ٓئٓٔخص حُيُٝش ٝأٍح٤ٟٜخ .
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٤ش حُظِٞع حُؼ٘ٞحث٢ ؽ ـــــــــ ٓئػَحص ٓل٤ط٤ش : ك٤غ ٓخى ك٢  هِذ حُٔي٣٘ش ٝأك٤خثٜخ حُؼَٔحٗ

رطخرؼٚ حُؼَٔح٢ٗ حُـ٣َذ ك٢ ر٤جش ٓظيٍٛٞس ط٘خكَص ك٤ٜخ حُؼ٬هش حُٞظ٤ل٤ش ُؼ٘خَٛ حُٔز٢٘ ٓغ 

 ٓخ كُٞٚ ك٤غ ٝؿي ك٤ٜخ حُٜٔ٘غ رـٞحٍ حٍُٞٗش ٝرخُوَد ٖٓ حُٔيٍٓش ٝحُٔٔـي  .

ى ــــــ ٤ًِٞٓخص اٗٔخ٤ٗش : أٛزلض طٔخٍّ ىٕٝ حٓظٜـخٕ أٝ ػيّ حَُٟخ ٖٓ ٌٓخٕ حُٔي٣٘ش 

ٓٔئ٤ُٜٝخ , ٗـٔض  ػٖ ؿ٤خد ِٓطش حُيُٝش ٢ٛٝ رخُطزغ طٔؼَ أكي أرؼخى حُظِٞع حُز١َٜ ٝ

حُوط٤َ ح١ٌُ طٜ٘يٙ حُٔي٣٘ش ٝحػظخىٙ حٌُٔخٕ  كظ٠ أٛزق ؿِءح  ٖٓ ٝحهؼْٜ ٫ٝ ٣َحٙ ٗخًح  رَ 

 أُلٚ .

ش ٝٛٞ ٣ظ٘خٍٝ رَٗخٓؾ حُٔؼخُـش ُظخَٛط٢ ح٬ُكظخص ح٩ػ٤ٗ٬ش حُظـخ٣ٍـــــــــ اٌّؾٛس اٌضبٌش :3

ٝحُز٘خء حُؼ٘ٞحث٢ رٞٛلٜخ ِٓٞػخ  ر٣َٜخ  حٗظَ٘ ك٢ حُٔي٣٘ش , ٖٝٓ ه٬ٍ طظزغ أػَٛٔخ ٝأٓزخد 

حٗظ٘خٍٛٔخ , ٬١٫ٝع حُزخكغ ػ٠ِ ٓـٔٞػش ٖٓ حُزلٞع ٝحُيٍحٓخص حُظ٢ ط٘خُٝض ظخَٛس 

حُظِٞع حُز١َٜ كوي ٍأٟ إٔ حُٔؼخُـش ٣ـذ إٔ طظْ ٖٓ ه٬ٍ رَٗخٓؾ ٓظيٍؽ ٝٝحٟق حُٔؼخُْ 

ف ٝكيس اىح٣ٍش ُٜخ ٌٓخٜٗخ ٝحٓظو٤ُ٬ظٜخ ح٩ىح٣ٍش ٝحُٔخ٤ُش . ط٠ْ ك٢ طٌِٜ٘خ ٣ٌٕٞ طلض اَٗح

ٓـٔٞػش ٖٓ حُٜٔ٘ي٤ٖٓ ٝحُٔظو٤ٜٜٖ حُــَحك٤٤ٖ ٝح٫ؿظٔخػ٤٤ٖ ٝحُ٘ل٤٤ٖٔ ٝح٫هظٜخى٤٣ٖ 

ُٜخ هزَطٜخ ٖٓ ر٤ٖ حُلجش حُٔظؼِٔش ىحهَ حُٔي٣٘ش ٤ُْٝ ٖٓ ح١ٍَٝ٠ُ إٔ طٞؿي اىحٍس ٝحكيس 

٘ش كو٢ . ٝاٗٔخ ٣ٌٕٞ ًُي كٔذ ح٩ٌٓخ٤ٗخص حُٔظٞحكَس ك٤غ ٣ٌٖٔ إٔ طظز٠٘ ٌٛح حُؼَٔ ك٢ حُٔي٣

٣ؤْ حُؼَٔ ر٤ٖ اىحٍط٤ٖ , طظ٠ُٞ ح٠ُٝ٧  ٌِٓ٘ش ح٬ُكظخص ح٫ػ٤ٗ٬ش ٝحُؼخ٤ٗش طظز٠٘ ٌِٓ٘ش حُز٘خء 

حُؼ٘ٞحث٢ ٍُِٞٛٞ ا٠ُ كَ ٌُٜٙ حٌُِٔ٘ش حُظ٢ ٓخىص ك٢ حُٔي٣٘ش ٝأٛزلض طؼخ٢ٗ ٖٓ حٓظللخٍ 

ٓخص ٝحُزلٞع حُظ٢ حٓظؼَٟض حُلٍِٞ حٌُٔٔ٘ش ُٔؼَ ٌٛٙ حُظٞحَٛ أػَٛخ , ٖٝٓ ه٬ٍ حُيٍح

ًيٍحٓش :)ػخىٍ ٓلٔي ٗ٘ل٤َ ح٣ُٜٞؼ٢ . ح٧ك٤خء حُؼ٘ٞحث٤ش ٝأٓزخرٜخ ٝىٝحكغ حُويٓخص ٝحُز٤٘ش 

حُظلظ٤ش رٜخ . حك٤خء .حُلط٤ش . ٤ٓي١ ٣ْٞٗ . ىٍحٓش كخُش. ؿخٓؼش ر٘ـخ١ُ . ٓـِش حُؼِّٞ 

( , ح١ٌُ حٓظؼَٝ 2014ى حُٔخىّ ػَ٘ .ٓزظٔزَ . ٝحُيٍحٓخص ح٩ٗٔخ٤ٗش .حَُٔؽ . حُؼي

ٓـٔٞػش  ٖٓ حُظ٤ٛٞخص حُظ٢ ٖٓ حٌُٖٔٔ إٔ طٔخػي ك٢ حُلَ أٝ حُظو٤َِ ٖٓ آػخٍ ظخَٛس 

حُؼ٘ٞحث٤خص ك٢ ٓي٣٘ش ر٘ـخ١ُ .ٖٝٓ ه٬ٍ ح٧ٓزخد ٝح٥ػخٍ ٝحُٔظخَٛ حُظ٢ حٓظؼَٟٜخ حُزلغ 

ٍ ٗظخثـٜخ ٝط٤ٛٞخطٜخ ُٔؼخُـش كٌَ ٜٓ٘خ أط٠ رٔـٔٞػش ٖٓ حُلٍِٞ حُ٘خك٤ش ٝحٌُخك٤ش ٖٓ ه٬

ٌٛٙ حٌُِٔ٘ش ٌُٖٝ حُزخكغ ٍأٟ إٔ حُلَ ح٣َُٔغ ٝحُ٘خؿغ ٌُٜٙ حٌُِٔ٘ش ك٢ ٓي٣٘ش ر٢٘ ٤ُٝي 

 ٣ؤط٢ ٖٓ ٓٞهق ا٣ـخر٢ ٌَُ ٖٓ ٌٓخٕ حُٔي٣٘ش  ٝحُوطخػخص حُوي٤ٓش ك٤ٜخ ٣ٝظٔؼَ ك٢ ح٥ط٢ :

 ــــــ ٌٓخٕ حُٔي٣٘ش ٝىٍْٝٛ  ك٢ حُٔلخكظش ػ٠ِ ؿٔخٍ ٓي٣٘ظْٜ . 1

 ـــــــ حُزِي٣ش : ٝحُٔظٔؼِش ك٢ حُلَّ حُزِي١ , ٌٓظذ حَُهٚ , ٌٓظذ حُظوط٢٤ حُؼَٔح٢ٗ ـ 2

 ــــــــ ٌٓخطذ ح٧ٖٓ ٝح١َُ٘ش رخُٔي٣٘ش . 3

 ــــــــ حُـخٓؼش : ٝىٍٝٛخ ك٢ اهخٓش حُٔئطَٔحص ٝحُ٘يٝحص حُظ٢ طًَِ ػ٠ِ ٌٛٙ حُظخَٛس . 4
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 ـٔؼش رخُٔٔخؿي ـــــــ ٌٓظذ ح٧ٝهخف ٝىٍٝٙ ح٩ٍٗخى١ ػزَ هطذ حُ 5

 ــــــ ىٍٝ ٌٓظذ ح٩ػ٬ّ ٝحُؼوخكش ٝح٩ًحػش ٝىٍٝٛٔخ ك٢ حُظ٘زٚ ػ٠ِ هطَ ٌٛٙ حُظخَٛس  . 6

 إٌزبئظ :

ّ , ٖٓ ؿ٤خد ُِيُٝش 2011ـــــــ  طؤػَ حُٔي٣٘ش رخ٧ٟٝخع حُظ٢ ٓخىص ك٢ ٤ُز٤خ ك٤ٔخ رؼي حُؼخّ  1

 ع حُز١َٜ ك٤ٜخ .ٝطؼطَ ُِوٞح٤ٖٗ  ٝحُِٞحثق , ٓٔخ ٓزذ ك٢ حٗظ٘خٍ ظخَٛس حُظِٞ

ــــــ حٗظ٘خٍ ظخَٛس طِٞع ر١َٜ ؿ٣َذ ك٢ حُٔي٣٘ش ٢ٛٝ ًظخرش ح٬ُكظخص ح٩ػ٤ٗ٬ش حُظـخ٣ٍش  2

 رِـش أؿ٘ز٤ش أٝ رؼزخٍحص ٓؼزَس ػٖ ٓؼخٕ حؿ٘ز٤ش .

 ـــــ حٗظ٘خٍ ظخَٛس حُز٘خء حُؼ٘ٞحث٢ ك٢ ًَِٓ حُٔي٣٘ش أكويٛخ ؿٔخُٜخ ٝٗٞٙ ٓؼٔخٍٛخ . 3

ٍُ ك٢ حٗظ٘خٍ ظخَٛس ح٧ك٤خء حُؼ٘ٞحث٤ش هٜٞٛخ  ك٤ٔخ رؼي حُؼخّ ــــــ ُِٜـَس ىٍٝٛخ حُزخ 4

2001. ّ 

 ـــــ حُطلَس ح٫هظٜخى٣ش حُٔلخؿجش ٝىٍٝٛخ ك٢ حٗظ٘خٍ حُز٘خء حُؼ٘ٞحث٢ ك٢ حُٔي٣٘ش . 5

 

 اٌزٛف١بد : 

 ـــــــ ػوي حُ٘يٝحص ٝحُٔئطَٔحص , ًُٝي ر٘ؤٕ َٗ٘ حُٞػ٢ رؤ٤ٔٛش ٓظَٜ حُٔي٣٘ش حُل٠خ١ٍ 1

٤َ حُيٍٝ ح٩ػ٢ٓ٬ ٩ًحػش ر٢٘ ٤ُٝي حُٔل٤ِش َُ٘٘ حُٞػ٢ حُز٤ج٢ ر٤ٖ ٌٓخٕ حُٔي٣٘ش , ـــــــ طلؼ2

 ٝطؼ٣َلْٜ رٔوخ١َ حُظِٞع حُز١َٜ ٝآػخٍٙ .

 ـــــــ طلؼ٤َ ىٍٝ حُوٞح٤ٖٗ ٝحُِٞحثق ُٔ٘غ ٌٛٙ حُظـخُٝحص ٝٓؼخهزش ٓ٘ل٣ٌٜخ .3

 ُِللخظ ػ٤ِٜخ .ـــــــ ح٫ٛظٔخّ رٔخ طزو٠ ٖٓ ح٧ر٤٘ش حُوي٣ٔش ٝٓلخُٝش حٓظـ٬ُٜخ 4

 ــــــــ ح٫ٛظٔخّ رخُِٞكخص ح٩ػ٤ٗ٬ش حُوي٣ٔش حُٔٞؿٞىس ك٢ حُ٘ٞحٍع ٝح٤ُٔخى٣ٖ ٤ٛٝخٗظٜخ  5

ّ ٝؿؼِٚ ٖٓ أ٣ُٞٝخص حُٔـِْ 2000ــــــــ ح٩َٓحع ك٢ حٓظٌٔخٍ ٓخ طزو٠ ٖٓ ٓوط٢ ٓ٘ش  6

 حُزِي١ رخُٔي٣٘ش .

 

 اٌّشاعغ :

 ــ أٚلاً : اٌىزت اٌؼشث١خ .

( . حُظل٠َ ٝحُظوط٢٤ حُل١َ٠ ك٢ ٤ُز٤خ . ٍٓ٘٘ٞحص 1994ٓؼي ه٤َِ حُو١َ٣ِ) [.1]

 ٌٓظذ حُؼٔخٍس ٬ُٓظ٘خٍحص حُٜ٘ي٤ٓش . ر٘ـخ١ُ . 

 ( حٌُٔخٕ ٝحُظ٤ٔ٘ش حُز٣َ٘ش . ىحٍ ح٠ُٜ٘ش حُؼَر٤ش . ر٤َٝص . 2004ػزي الله ػط١ٞ. ) [.2]
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( حُظَحع ر٤ٖ حُللع ٝح٩ك٤خء . حُٔلخكع ػ٠ِ حُٔيٕ 2007ؿ٤٘ش ٌُلَ ظخف. ) [.3]

ٓؼي ه٤َِ حُو١َ٣ِ .ٍٓ٘٘ٞحص ؿٜخُ ط٘ظ٤ْ ٝاىحٍس ٓي٣٘ش ر٘ـخ١ُ حُوي٣ٔش . طل٣ََ 

 حُوي٣ٔش 

(.ًِٔش رٔ٘خٓزش حكظظخف أػٔخٍ حُ٘يٝس حُؼ٤ِٔش حَُحرؼش 2008ٓلٔي حُطخَٛ حُـَح١ٍ ) [.4]

 . 9. ًَِٓ ؿٜخى ح٤ُِز٤٤ٖ ُِيٍحٓخص حُظخ٣ٍو٤ش . ِِٓٔش 

 ـ صب١ٔب : اٌجؾٛس : 

(حُظ٣ٞ٘ٚ ٝحُظِٞع 2014. )ـوخُي حُٔوخف ٣خَٓ هخُي , حُظ٢ٔ٣َ ٛز١َ ػٞٝ  [.5]

حُز١َٜ ُٔي٣٘ش ح٬ٌُٔ .ح٧ٓزخد ٝحُٔؼخُـخص . ٓـِش ح٧ٗيُْ ُِؼِّٞ حُظطز٤و٤ش .حُؼيى 

 ٤ٗٞ٣ٞ . 14. ٓـِي  6

( أػَ حُظِٞع حُز١َٜ ك٢ ط٣ٞ٘ش ؿٔخ٤ُش حُٔيٕ . 2013ٖٓٞٓ ٛز٤ق كٔيحٕ.)   [.6]

 .ٓي٣٘ش رـيحى ًٗٔٞؿخ  . حُـخٓؼش حُٔٔظ٣َٜ٘ش .هْٔ حُيٍحٓخص حُــَحك٤ش 

( حُظِٞع حُز١َٜ ك٢ حُٜٔ٘ي حُل١َ٠ 2016ٛز٤ق ُلظٚ كَكخٕ حُِر٤ي١ .)  3 [.7]

حُظـخ١ٍ .طل٤َِ ر١َٜ ُٔلخٍٝ ٓ٘ظوزش ك٢ ٓي٣٘ش حٌُٞص . ٓـِش ؿخٓؼش ٝح٢ٓ 

 .  1.ؽ 4ُِؼِّٞ حُٜ٘ي٤ٓش .حُؼيى 

( ح٧ك٤خء حُؼ٘ٞحث٤ش ٝأٓزخرٜخ ٝىٝحكغ حُويٓخص 2014ػخىٍ ٓلٔي ٗ٘ل٤َ ح٣ُٜٞؼ٢ ) [.8]

رٜخ . ؿخٓؼش ر٘ـخ١ُ . ٓـِش حُؼِّٞ ٝحُيٍحٓخص ح٩ٗٔخ٤ٗش . حَُٔؽ . ٝحُز٤٘ش حُظلظ٤ش 

 حُؼيى حُٔخىّ ػَ٘ . ٓزظٔزَ 

( ٌِٓ٘ش حٌُٖٔ حُؼ٘ٞحث٢ ك٢ حُٔيٕ حُؼَر٤ش حٌُزَٟ . ٓـِش 2012ـوخْٓ حَُريح١ٝ. ) [.9]

 . حُؼيى ح٧ٍٝ .  28ؿخٓؼش ىٓ٘ن . حُٔـِي ح٧ٍٝ . 

( حُظِٞع 2014ُق .)ـٔلٔي ٣ٞٓق كخؿْ ح٤ُٜظ٢ , ح٣ُْٞ ٤َٔٓ ٜٓي١ ٛخ [.10]

حُز١َٜ ٬ُٓظؼٔخ٫ص حُظـخ٣ٍش ك٢ ًَِٓ ٓي٣٘ش رؼوٞرش.)ٓ٘طوش ح٫ػٔخٍ حُظـخ٣ٍش 

 .62(. ٓـِش ى٣خ٢ُ .حُؼيى 

  

 صبٌضب : اٌشعبئً اٌؼ١ٍّخ : 

( حُٔ٘خ١ن حُؼ٘ٞحث٤ش رٌٔش حٌَُٔٓش ر٤ٖ 2014هخُي ٛخُق حَُِٛح٢ٗ. ) [.11]

ؼٔخٍس ح٤ٓ٬ٓ٫ش .  ٍٓخُش حُٞحهغ ٝحُٔؤٍٓٞ .ؿخٓؼش أّ حُوَٟ .٤ًِش حُٜ٘يٓش ٝحُ

 ٓخؿٔظ٤َ ؿ٤َ ٍٓ٘٘ٞس .

( أػَ حُظِٞع حُز١َٜ ك٢ ط٣ٞ٘ش ؿٔخٍ ٣ٍ2015ْ ُحَٛ ػزخّ ٓي٢ٗ.)   [.12]

حُٔيٕ .. ٍٓخُش ٓخؿٔظ٤َ ؿ٤َ ٍٓ٘٘ٞس . ٤ًِش حُؼٔخٍس ٝحُظوط٢٤ . ؿخٓؼش حُٔٞىحٕ 

 ُِؼِّٞ ٝحُظٌُ٘ٞٞؿ٤خ . 
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 صبٌضب : الاهبٌظ : 

ز٤ش ح٫ٗظَح٤ًش . ح١٧ِْ ح٢٘١ُٞ . حُـٔخ٣َ٤ٛش حُؼَر٤ش ح٤ُِز٤ش حُ٘ؼ   [.13]

 ( ١َحرِْ . 1978ِٜٓلش حُٔٔخكش . )

 

 ساثؼبً ـــــ اٌىزت الاعٕج١خ اٌّزشعّخ  :

ؿٕٞ ؿِٖٞٓ, ىٍحٓخص ك٢ حُظوط٢٤ حُل١َ٠ , طَؿٔش ك٢٘ٔ رٖ ُحر٤ٚ  [.14]

 . ( ىحٍ حُل٤٠َ َُِ٘٘ ٝحُظ٣ُٞغ . ر٘ـخ2010١ُ)
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 رم١ٕخ اػبدح رذ٠ٚش ٚسفف هش٠ك ِؼجذ

 ر٢٘ ٤ُٝي( –)ىٍحٓش كخُش ٣َ١ن طَٛٞٗش 

 أ.َ.  ػجذاٌّؼطٟ اٌطب٘ش اٌّٙبٌٟ أ.َ .ػجذاٌغلاَ اٌقبدق ع١ٍّبْ

 حُٔؼٜي حُؼخ٢ُ ُِؼِّٞ ٝحُظو٤٘ش ًٌِٚ

abdalslamkshish@gmail.com 

 ؿخٓؼش حُِٗظخٕ / ٤ًِش حُٜ٘يٓش

Abdul1985muty@gmail.com 

 

 

 اٌٍّخـ

ك٢ ٜٗخ٣ش حُو٤ٔٔ٘خص ٖٓ حُوَٕ حُٔخ٢ٟ طْ حًظ٘خف حُ٘ل٢ ك٢ ٤ُز٤خ ح٫َٓ ح١ٌُ حىٟ ح٠ُ  

كيٝع ٗٔٞ ٛ٘خػ٢ ٝػَٔح٢ٗ ًز٤َ, ًخٕ ٓـٖ ٟٖٔ ٓظخَٛٙ رـ٘خء ٗزٌش ٖٓ حُطـَم 

أُق  34,000ح٠ُؤش ُوـيٓش كـًَش حُ٘وَ ر٤ٖ حُٔيٕ, ك٤غ رِـض ح١ٞحٍ ٌٛٙ حُ٘زٌش 

ٔؼزيس ٝٗظَح ُـ٤خد رَحٓؾ ح٤ُٜخٗش حُي٣ٍٝش أٝ حُٞهخث٤ش ٝ ٓخٛٔض ٤ًِٞٓظَ ٓـٖ حُطـَم حُ

حُظـَٝف حُز٤ج٤ش ٝح٧كٔخٍ ح٣ٍَُٝٔش حُِحثيس ك٢ طـَى١ حٌُؼ٤َ ٖٓ حُطَم ٝأٛزلض ٌٛٙ 

 حُطَم طلظخؽ ح٠ُ اػخىس طؤ٤َٛ رخٌُخَٓ.

طو٤٘ش حػخىس طي٣َٝ ًخَٓ ١زوخص حَُٛق َُٔ٘ٝع ٤ٛخٗش  طًَِص ٜٓ٘ـ٤ش حُزلغ كٍٞ ىٍحٓش

ٓظَ  3.60ًْ ٣ٝظٌٕٞ ٖٓ كخٍط٤ٖ ػَٝ ًَ ٝحكيس  88ر٢٘ ٤ُٝي رطٍٞ  –طَٛٞٗش  ٣َ١ن

ّ , هي ًخٗض حُيٍحٓش حُظ٢  1982ٓظَ. ح١ٌُ طْ ح٫ٗظٜخء ٖٓ اٗ٘خثٚ ك٢ ٓ٘ش  1.70ٝرؤًظخف 

 -حؿ٣َض ػ٠ِ ٌٛٙ حُط٣َن طظٔؼَ ك٢ :

 .ْه٤خّ ٓٔي ١زوخص حَُٛق حُوخث 

 ش ُِط٣َن, ىٍحٓش كًَش حٍَُٔٝ ٝح٫ُٝحٕ حُٔل٣ٍٞش حُٔوظِل 

  . طْ حهٌ ػ٤٘خص حٓطٞح٤ٗش ٖٓ ٓٞحهغ ٓوظِلش ػ٠ِ حُط٣َن 

 . طو٤٤ْ حُٟٞغ ح٫ٗ٘خث٢ ٝهٞحٙ حُٔٞحى ه٬ٍ ١زوخص حَُٛق حُٔوظِلش 

 .َطْ ططز٤ن طو٤٘ش حػخىس طؤ٤َٛ حَُٛق رخٓظويحّ طو٤٘ش حػخىس حُظي٣ٝ 

ز٤َ ك٢ هِٜض حُ٘ظخثؾ ح٢ُ حٕ حٓظويحّ طو٤٘ش حػخىس حُظي٣َٝ ٓٞف ٣ئى١ ح٢ُ طٞك٤َ ً

%, ٖٝٓ حُٔٔخثَ حُٜٔٔش ح٫هَٟ ك٢ حٓظويحّ طو٤٘ش حػخىس  93حُٔٞحى ر٘ٔزش ٓج٣ٞش طٔخ١ٝ 

% 52حُظي٣َٝ كٔخ٣ش حُز٤جش حُظ٢ طؼٌْ حٗولخٝ ػخ٢ٗ ح٤ًٔي حٌَُرٕٞ ر٘ٔزش ٓج٣ٞش 

 %.61% ٝحٌُز٣َض 54ٝح٤ُ٘ظَٝؿ٤ٖ ر٘ٔزش طؼخىٍ 
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ABSRACT 

Late in 1950
' 
s last century the petroleum were discovered in Libya , 

this lead to a big development in the infrastructure through the whole 

country. One of this development were on the highways network, 

through the following decades more than 34000 km of paved roads 

were constructed. Due to the lack of programming and routine 

maintenance of this network a lot of Pavment distress such as 

premature surface cracking and permanent deformation take place on 

these constructed highways. Part of these roads need rehabilitation and 

another must be reconstructed completely. 

In this study we will focus on the recycling technique used in the 

rehabilitation of the Trahona – Benewalid Road. The road extends 

more than 88 km with two lanes each late has a width equal to 3.60 m 

with a shoulder width equal to 1.70 m. This road were constructed in 

1982 of the last century. The study carried out could be summarized 

as follows: 

 Measure the thickness of the existing pavement 

 Study the existing traffic situation and predict the different 

axle loads using the road 

 Core sample were taken from different location through the 

road 

 The assessment for the material properties and the structural 

situation of the different road layers were made 

 Finally the study to use recycling technique were applied for 

the road rehabilitation 

The results showed that the use of the recycling technique will lead to 

a big save in the materials with a percentage equal to 93%. Another 

important issue in the use of the recycling Technique is the 
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environment protection reflects in the reducing of the CO2 with a 

percentage equal 52%, Nitrogen with a percentage equal to 54%, and 

Sulphur equal to 61%. 

                   حػخىس طي٣َٝ حَُٛق , ط٤َٗي حٓظ٬ٜى حُطخهش,   حُٔلخكظٚ ػ٠ِ حُز٤جش اٌىٍّبد اٌذاٌخ:    

  

اٌّمذِخ     -1  

ظٔخٓخ ًز٤َح رخُطـَم ًُٝي ربٗ٘خء ٗزٌش ًز٤َس ٖٓ ٤ُز٤خ ًـ٤َٛخ ٓـٖ ىٍٝ حُؼخُْ ٜٗيص حٛ       

حُطـَم حُٔؼزيس ُويٓش حُظ٘وَ ر٤ٖ حُٔـيٕ ىحهِٜخ ٝهخٍؿٜخ, ك٤غ حٓظؼَٔص ح٤ُِٔخٍحص ٓـٖ 

( ٤ًِٞٓظَ هـ٬ٍ 34000حُي٣٘خٍحص ح٤ُِز٤ش ٩ٗ٘ـخء ٛـٌٙ حُ٘زٌش ٝ حُظ٢ ط٣ِي أ١ٞحُٜخ ػٖ )

ُيُٝش ح٤ُِز٤ش ك٢ ٓـخٍ اٗ٘خء حُطَم ػ٠ِ حَُؿْ ٓٔخ أٗـِطٚ ح,حُٔ٘ٞحص حُو٤ٖٔٔ حُٔخ٤ٟش

حُٔؼزيس ٝحٓظيحىٛخ ك٢ أؿِذ حُٔ٘خ١ن حُوخ٤ٛش ٜٓ٘خ ٝ حُيح٤ٗش ٓـٖ حُز٬ى ٝحُظ٢ طْ ط٘ل٤ٌٛخ ك٢ 

ػوـٞى حُٔظ٤٘خص ٝحُٔزؼ٤٘خص ٝحُؼٔخ٤ٗخص ٖٓ حُوَٕ حُٔخ٢ٟ ح٫ أٗٚ ٝ ٗظ٤ـش حٗظٜخء حُؼَٔ 

ٍ حُِٓـٖ ٝٗظ٤ـش ح٫كٔـخٍ ح٫كظَح٢ٟ ٧ؿِذ ٌٛٙ حُطَم ٝاٛخرظٜخ رؤَٟحٍ رخُـش رَٔٝ

ح٣ٍَُٝٔش ٝحُظـ٤َحص حُز٤ج٤ش ١ٞحٍ ٌٛٙ ح٤ُٖ٘ٔ ٝ ٗظ٤ـش ُِوٍٜٞ ك٢ اػيحى رَحٓؾ ٤ُٜخٗش 

 حُطـَم ًَ ٌٛح حى١ ح٠ُ حُظٜخُي حُٞحٟق ُ٘زٌش حُطَم, ُْ طؼي ح٤ُٜخٗش حُي٣ٍٝش ٝحُٞهخث٤ش

ُحُش ٝ ٌُٜٙ حُطَم طل٢ رخُـَٝ رَ أٛزلض هطخػخص ٣ٞ١ِش ٖٓ ٌٛٙ حُطَم طلظخؽ ح٠ُ ا

اػخىس اٗ٘خء ٖٓ ؿي٣ي
[1]

. 

ّ رخػظٔخى طو٤٘ش حػخىس طي٣َٝ حَُٛق ٖٓ  2008ٌٛح ٝهي هخٓض ِٜٓلش حُطَم ٝحُـٍٔٞ ٓ٘ش 

ه٬ٍ حرَحّ ػوي ٓغ حكيٟ حًَُ٘خص حُٔظوٜٜش ك٢ ٌٛح حُٔـخٍ طيػ٠ ًَٗش )حطٖ ٢ٓ حّ 

٤ٖ حَُؿـ١ٞ , ر٢٘ ٤ُٝي ( رخٓظوـيحّ حُز٤ظٞٓ –ػَر٤ش (٩ػخىس طؤ٤َٛ حُط٣َن حُؼخّ )طَٛٞٗش 

ًخٕ ٖٓ ٟٖٔ حػٔخُٜخ حؿَحء حُٔٔٞكخص ٝىٍحٓش ح٫َٟحٍ حُٞحهؼش رخُط٣َن
 [2]

.
 
 

 ِؾىٍخ اٌجؾش    -2     

 طظِوٚ ٌِٓ٘ش حُزلغ ك٢ ػيى ٖٓ حُ٘وخ١ حُظخ٤ُش:

 طٜخُي ١زوخص حَُٛق ٗظ٤ـش ُظؼَٟٜخ ُِظٜيػخص ٝحُظ٘ووخص. -*

 ػيّ حٗظ٘خٍ طو٤٘ش حػخىس حُظي٣َٝ رٌَ٘ ػخّ . -*

 ظٌخ٤ُق حُزخٛظش ُِؼوٞى حُظ٢ طزَٜٓخ حُيُٝش ح٤ُِز٤ش كخ٤ُخ ٖٓ حؿَ حػخىس طؤ٤َٛ حَُٛق.حُ -*

 ح٫َٟحٍ حُ٘خطـش ػٖ ٢ٍٓ حُٔوِلخص ح٫ٓلِظ٤ش . -*
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   ا١ّ٘خاٌجؾش-3

 طٌٖٔ ح٤ٔٛش حُزلغ ك٢ حُ٘وخ١ حُظخ٤ُش: 

 حُظ٘ـ٤غ ػ٠ِ حٓظويحّ طو٤٘ش حػخىس طي٣َٝ حَُٛق. -*

 ٢ٍٓ حُٔوِلخص حُ٘خطـش ٖٓ ٢ً٘ ١زوخص حَُٛق .حُٔلخكظش ػ٢ِ حُز٤جش ٝػيّ  -*

 حُٔلخكظش ػ٠ِ حُٔٞحٍى حُطز٤ؼ٤ش هيٍ ح٫ٌٓخٕ. -*

 طو٤َِ طٌخ٤ُق ٤ٛخٗش حُطَم رخُطَم حُظو٤ِي٣ش . -*

 ِٕٙغ١خ اٌجؾش -4

ر٢٘ ٤ُٝي ك٢ هـيٓش كًَش حٍَُٔٝ ٝحُ٘وَ ر٤ٖ حُٔي٣٘ظ٤ٖ,) حٌَُ٘ ٍهْ  -٣ٔخْٛ ٣َ١ن طَٛٞٗش

حُط٣َن ًـ٤َٙ ٓـٖ حُطـَم حُظ٢ طــخُٝص حُؼَٔ ح٫كظَح٢ٟ ُْٝ  (. ٓـٖ حُٔؼَٝف إٔ ٛـٌح1

طــَٟ ُٜخ أػٔـخٍ ٤ٛخٗش ح٫ٓـَ ح١ٌُ ٗظؾ ػ٘ٚ طٜخُي ١زوخص حَُٛق ح٫ٓلِظ٤ش ٖٓ هـ٬ٍ 

حٗظ٘خٍ حُظ٘ووخص حٌُظ٤ِش رٌؼخكش ػخ٤ُش, ًخٗض حُٜٔ٘ـ٤ش حُٔظزؼش طظٔؼَ ك٢ أهي ػ٤٘خص حٓطٞح٤ٗش 

َٛق ُِٝٞهٞف ػ٠ِ حُٟٞغ ح٫ٗ٘خث٢ حُلخ٢ُ ُِط٣َن , ٖٓ حُط٣َن ُٔؼَكش ٌٓٔي ١زوخص حُ

ًٌُي طٔض ىٍحٓش كًَش حٍَُٔٝ ٝح٫ُٝحٕ حُٔل٣ٍٞش ٝر٘خء ػ٤ِٚ كوي طْ حُزيء ك٢ حػخىس طؤ٤َٛ 

حُط٣َن حًٌٍُٔٞ حػ٬ٙ ًُٝي رخٓظويحّ طو٤٘ش حػخىس طي٣َٝ ًخَٓ ١زوخص حَُٛق ػ٠ِ حُزخٍى 

                    ٝرخٓظويحّ حُز٤ظ٤ٖٓٞ حَُؿ١ٞ .                

 

ر٢٘ ٤ُٝي –( ٣َ١ن طَٛٞٗش 1حٌَُ٘ )
[3]

.
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 اٌطش٠ك رؤ١ً٘اٌٛمغ الأؾبئٟ اٌمبئُ لجً اػبدح  4-1

طظٌٕٞ ١زوخص حَُٛق ُط٣َن طَٛٞٗش ر٢٘ ٤ُٝي ٓـٖ ػ٬ػش ١زوخص ٠ٛٝ حُطزوش حُٔطل٤ش 

ِْٓ  200ِْٓ ١ٝزوش ح٫ٓـخّ حُلز٤ز٢ رٔٔي  60ِْٓ ٝحُطـزوش حَُحرطـش رٔٔـي  50رٔٔي 

ر٢٘ ٤ُٝي –( ٣ٟٞق حُوطخع حُ٘ٔط٢ ُطزوخص حَُٛق رط٣َن طَٛٞٗش 2ٝحٌَُ٘ )
[2]

                                       . 

 

ر٢٘ ٤ُٝي -( حُوطخع حُ٘ٔط٢ ُطزوخص حَُٛق ُط٣َن طَٛٞٗش2حٌَُ٘ )
[2]

. 

 

 اٌّٛاد  -5

حُيحهِش ك٢ طو٤٘ش حػخىس  حُٔٞحى طؼظٔي ,طٌَ٘ حُٔٞحى حُؼَٜ٘ ح٫ٓخ٢ٓ ٩ٗظخؽ أ١ هِطش حٓلِظ٤ش

طي٣َٝ حَُٛق ػ٠ِ طيٍؽ حًَُخّ حُٔٔظَؿغ ٝػ٠ِ حٗظخؽ حُز٤ظ٤ٖٓٞ حَُؿ١ٞ ٝك٤ٔخ ٢ِ٣ 

[4] حٓظؼَحٝ ُِٔٞحى حُٔٔظويٓش.
. 

                                 اٌشوبَ اٌّغزشعغ                                                                                                            5-1

طظْ ػ٤ِٔش ١لٖ ح٫ٓلِض ٝٓلوٚ رخُٔؼيحص حُوخٛش ٌُُي ٣ٝظْ هِطٚ ٓغ ١زوش ح٫ٓخّ 

[4]حُلز٤ز٢ رل٤غ ٣لون ٓظطِزخص حُظـيٍؽ حُٔطِٞد
.  

 الاعفٍذ اٌشغٛٞ                  5-2

ض ٖٓ حُلخُش حُز٤ظ٤ٖٓٞ حَُؿ١ٞ ٛٞ ػزخٍس ػٖ ٍحر٢ ر٤ظ٢٘٤ٓٞ ٓخهٖ طْ طل٣ِٞٚ رٌَ٘ ٓئه

% (, حٗظَ حٌَُ٘ ٍهْ 2حُٔخثِش ح٠ُ حُلخُش حَُؿ٣ٞش ًُٝي ربٟخكش ٤ًٔش ه٤ِِش ٖٓ حُٔخء ) ػخىس 

ّ ك٢ ؿخٓؼش ح٣ٞح ح٤ٌ٣َٓ٫ش ٌٝٓ٘ ًُي حُٞهض طٔظويّ طو٤٘ش  1956(.  طْ حًظ٘خكٚ ك٢ ػخّ 3)

[1]ح٫ٓلِض حَُؿ١ٞ ر٘ـخف ك٢ حُؼي٣ي ٖٓ ىٍٝ حُؼخُْ 
ح ٛخٓخ ًٔخ طِؼذ هٜخثٚ حَُؿٞس ىٝ, 
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ه٬ٍ َٓكِش حُو٢ِ , ك٤غ حٕ حٓظويحّ ٗٔذ طٔــــــــــيى ) ٢ٛ حُ٘ٔزش ر٤ٖ حُلـْ ح٢ٌُِ ح١ٌُ 

٣َٜ ح٤ُٚ حُز٤ظ٤ٖٓٞ رخُلخُش حَُؿ٣ٞش ٝحُلـْ حُٜ٘خث٢ ُِز٤ظ٤ٖٓٞ رؼي طزيى حَُؿٞس ( حػ٠ِ ٣لون 

[5]طـط٤ش حك٠َ ٝرخُظخ٢ُ هٞحٙ حك٠َ ُِوِطش
١ٞ حٗٚ ٖٝٓ كٞحثي حٓظويحّ حُز٤ظ٤ٖٓٞ حَُؿ   .

٣ٌٖٔ طل٤ٖٔ حىحء حًَُخّ ٖٓ ه٬ٍ ٣ُخىس ٓوخٝٓظٚ ٝهلٞ كٔخ٤ٓظٚ ُظـ٤َحص ح١َُٞرش, ٣ؼٞى 

ًُي ُظـ٤ِق حُٔٞحى حُ٘خػٔش رخُز٤ظ٤ٖٓٞ , ًٌُي ٣زي١ حٓظويحٜٓخ طؤػ٤َ ح٣ـخر٢ ػ٠ِ حُز٤جش ٖٓ 

ه٬ٍ حُٔلخكظش ػ٠ِ حُٔٞحٍى حُطز٤ؼ٤ش , ًٔخ طؼي هِطخص حُز٤ظ٤ٖٓٞ حَُؿ١ٞ ػ٠ِ ػٌْ 

[5]حُٔـِٜس ػ٠ِ حُٔخهٖ ًحص كٔخ٤ٓش ٓ٘ول٠ش ُِلَحٍس حُوِطخص
. 

 

( ػ٤ِٔش اٗظخؽ حُز٤ظ٤ٖٓٞ حَُؿ3١ٞحٌَُ٘ )
[5]

.  

 ا١ٌّبٖ                  5-3

 ٣ظْ حٓظويحّ ح٤ُٔخٙ حُ٘ظ٤لش رل٤غ طٌٕٞ هخ٤ُش ٖٓ أ١ ٓٞحى ٟخٍس.     
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 الاعّٕذ 5-4

ى١  ًُٝي ُظلٖٔ هٞحٙ ٣ظْ حٓظويحّ حُز٤ظ٤ٖٓٞ حَُؿ١ٞ ٓغ ح٫ٓٔ٘ض حُزٍٞط٬ٗي١ حُؼخ

 حُوِطش.

 اٌّؼذاد -6

طظٔؼَ حُٔؼيحص حُٔٔظؼِٔش ك٢ طو٤٘ش حػخىس حُظي٣َٝ ك٢ حُٚ حُطلٖ ٝحُو٢ِ ٝحُيٓي ٝؿ٤َٛخ 

 ُظلو٤ن ٓظطِزخص حُؼَٔ.

 أٌٗ اٌزذ٠ٚش 6-1

طظْ ػ٤ِٔش ٢ً٘ ٝطل٤٠َ حُطزوش حُٔؼخى طي٣َٝٛخ رخٓظويحّ أُٚ حُظي٣َٝ ك٤ض ٣ظْ ِٓؽ حُو٢٤ِ    

ٍٞ ػ٠ِ ٓـٞحى ٓظـخٗٔش رل٤غ ط٠ٖٔ حُلٍٜٞ ػ٠ِ حُظـيٍؽ حُٔطِٞد ًـــٔخ رخٌُخَٓ ُِلٜ

 (.                                                                                   4رخٌَُ٘ )

 

( أُش طي٣َٝ ح٫ٓلِض4حٌَُ٘ )
[6]

. 
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 أٌخ اٌذِه 6-2

يحث٤ش ٝحُٜ٘خث٢ طزخػخ ٠ٛٝ ط٘ظَٔ ػ٠ِ أُش رظ٩ٗظٜخء ٖٓ كَٕ حُطزوش طؤط٢ ػ٤ِٔش حُيٓي ح٩رؼي ح

 (.6( ٝحٌَُ٘ )5ىٓي ًحص ػـ٬ص كي٣ي٣ش ٝٓطخ٤١ش ًٔخ رخٌَُ٘ )

 
 

( ػ٤ِٔش حُيٓي ح٫رظيحث5٢ٌَُ٘ )ح
( ػ٤ِٔش حُيٓي حُٜ٘خث6٢ٌَُ٘ )ح [6]

[6]
. 

 اٌٛمغ اٌؾبٌٟ ٌٍطش٠ك  -7

ًخَٓ ١زوخص حَُٛق  طْ حػخىس طؤ٤َٛ ٣َ١ن طَٛٞٗش ر٢٘ ٤ُٝي رخٓظويحّ طو٤٘ش اػخىس طي٣َٝ

ِْٓ رخٓظوـيحّ حُش حُظي٣َٝ ٝرخٓظويحّ حُز٤ظ٤ٖٓٞ حَُؿ١ٞ ٝ  200ػ٠ِ حُزخٍى رٔـظ٢ٓٞ ٓٔـي 

 (8ِْٓ ًٔخ رخٌَُ٘) 50ٓٔ٘ض ٓـغ اٟـخكش ١زوش طـط٤ش ٓٔي ٩ح

 

( حُوطخع حًُ٘ٔٞؿ٢ ُِط٣َن8حٌَُ٘ )
[2]

.  
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 ِٕبلؾخ إٌزبئظ -8

 َٛخ ٝكن ح٫ط٢ :ُوي طِٞٛض ٌٛٙ حُيٍحٓش ح٢ُ ػيس ٗظخثؾ ٣ٌٖٔ ًً

 ِٓ ٔبؽ١خ عؼش اٌزىٍفخ  8-1

ر٘خء ػ٠ِ حُؼوي حُٔزَّ ر٤ٖ ِٜٓلش حُطَم ٝحُـٍٔٞ ًَٝٗش حطٖ ٢ٓ حّ ػَر٤ش روٜٞٙ 

ر٢٘ ٤ُٝي رخٓظويحّ طو٤٘ش حػخىس طي٣َٝ حَُٛق ٓغ حٟخكش  –حػخىس طؤ٤َٛ حُط٣َن حُؼخّ طَٛٞٗش 

طٌخ٤ُق حُٔظَ طٌٕٞ كٔذ ْٓ ٝٝكوخ ٨ُٓؼخٍ حُ٘ٔط٤ش َُِٔ٘ٝع كخٕ  ١5زوش كٔخ٣ٚ رٔٔي 

حُـيٍٝ حُظخ٢ُ
[7]

. 

( عؼش ثٕٛد اػّبي اػبدح اٌزذ٠ٚش1عذٚي )
[7]

. 

 اٌزىٍفخ ثبٌذ٠ٕبس ا١ٌٍجٟ اٌٛؽذح اٌٛفف اٌجٕذ

اػبدح رذ٠ٚش هجمبد اٌشفف ػٍٝ اٌجبسد ثبعزخذاَ  1

اٌج١ز١ِٛٓ اٌشغٛٞ ثبٌخ اٌزذ٠ٚش ٚثغّه لا ٠مً ػٓ 

عُ 20  

َ
2

 18.00 

َ ²َ\وغ0.5ُ) ٚسػ هجمخ لافمخ ثّؼذي 2
2

 1.73 

َ عُ 5رٛس٠ذ ٚفشػ هجمخ اعفٍز١خ عطؾ١خ ثغّه  3
2

 9.30 

 29.03 اعّبٌٟ اٌزىٍفخ ثبٌّزش اٌّشثغ

 

ٝػ٤ِٚ ٣ٌٖٔ كٔخد ٓؼَ طٌخ٤ُق حُٔظَ ح٤ٌُِٞٓظَ حُط٢ُٞ ُِط٣َن ػ٠ِ حػظزخٍ حٕ ػَٝ 

 ٓظَ     7.20حُط٣َن 

 

( عؼش اٌى١ٍِٛزش اٌط2ٌٟٛاٌغذٚي )
[7]

.  

)د.ي( ١خاٌزىٍفخ الاعّبٌ  ثٕذ 

 حػخىس طي٣َٝ حَُٛق 209016
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ًْ ًٔخ رخُـيٍٝ  88ر٢٘ ٤ُٝي رطٍٞ  –ٝرخُظخ٢ُ ٣ٌٖٔ كٔخد حُو٤ٔش ح٤ٌُِش ُط٣َن طَٛٞٗش 

 حىٗخٙ .

( عؼش اٌطش٠ك ثبٌىب3ًِاٌغذٚي )
[7]

.  

 ثٕذ اٌزىٍفخ الاعّب١ٌخ ثبٌذ٠ٕبس ا١ٌٍجٟ

 حػخىس طي٣َٝ حَُٛق 18,393.408

 

 لخ ٚاٌّٛادرشؽ١ذ اعزٙلان اٌطب 7-2

حٕ طو٤٘ش حػخىس طي٣َٝ حَُٛق ح٫ٓلِظ٢ طٔخْٛ رٌَ٘ ًز٤َ ك٢ ط٤َٗي حٓظ٬ٜى حُطخهش ٝحُٔٞحى 

ٓظَ ٝٓٔي  7.3ًْ ٝػَٟٚ  2ٝهي هِٜض حكيٟ حُيٍحٓخص حُظ٢ حؿ٣َض ػ٠ِ ٣َ١ن ١ُٞٚ 

[8]ْٓ ح٢ُ ح٫ط٢ 150ح٫ٓخّ حُلز٤ز٢ 
. : 

 %. 93طو٤َِ ػيى حُ٘خك٘خص ر٘ٔزش طَٜ ح٢ُ  .1

 %. 93ّ ٓٞحى حُطَم ر٘ٔزش طَٜ طو٤َِ حٓظويح .2

 ٫ ٗلظخؽ ح٢ُ ٗوَ حُٔوِلخص ح٢ُ حٌُٔزخص حُؼ٤ٓٞٔش. .3

 .% 83طو٤َِ حٓظويحّ ٝهٞى حُي٣ٍِ ر٘ٔزش طَٜ  .4

 

( ط٤َٗي حٓظ٬ٜى حُطخهش ٝحُٔٞحى7حٌَُ٘ )
[8]

. 
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 عدد الشاحنات المطلوبة
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 ؽّب٠خ اٌج١ئخ 7-3

٣يس ُوي ٗٚ هخٕٗٞ كٔخ٣ش حُز٤جش ػ٠ِ ح٤ٔٛش ىٍحٓش طو٤٤ْ ح٫ػَ حُز٤ج٢ َُِٔ٘ٝػخص حُـي

ٝحُٔظـيىس ك٢ حُٔ٘٘آص حُوخثٔش , ٣ؼي ٟٓٞٞع ٤ٛخٗش حُطَم حكي ٌٛٙ حُيٍحٓخص حُز٤ج٤ش ك٢ 

حُؼَٜ حُلخَٟ ٝحُظ٢ طظ٘خٍٝ ح٫ػخٍ حُ٘خؿٔش ٖٓ حٗظخؽ حُوِطخص ح٫ٓلِظ٤ش ٖٝٓ ؿَحء ٢ٍٓ 

حُٔوِلخص ح٫ٓلِظ٤ش ٓخ طٔززٚ ٖٓ حػخٍ ِٓز٤ش ػ٠ِ حُٔي١ حُط٣َٞ , ٖٓ ٌٛح حُٔ٘طِن كوي طْ 

ّ ُٔؼخُـش ٌِٓ٘ش ح٫كظَحُ حُؼخ٢ُٔ ػٖ ٣َ١ن حُلي  1997رَٝطًٍٞٞ ٤ًٞطٞ ك٢ ػخّ حػظٔخى 

ٖٓ حٗزؼخػخص حُـخُحص حُٔٔززش ُظخَٛس حُيفء حُلَح١ٍ ٝطَ٘ٔ ٌٛٙ ح٫ٗولخٟخص ػيس ؿخُحص 

ٓليىس ٢ٛٝ ؿخُ ػخ٢ٗ ح٤ًٔي حٌَُرٕٞ, ؿخُ ػخ٢ٗ ح٤ًٔي  ح٤ُ٘ظَٝؿ٤ٖ , ؿخُ ػخ٢ٗ ح٤ًٔي 

[9]حٌُز٣َض 
.    

ٔ٘ض حكي ٗوخ١ حُٔؼخٛيس ٍَٟٝس حُؼَٔ ػ٠ِ حٗظخؽ ٝطط٣َٞ طو٤٘خص ٛي٣وش ُِز٤جش ٖٓ ُوي ط٠   

ه٬ٍ حُظ٤ًَِ ػ٠ِ حٗٞحع حهَ حٓظ٬ٜى ُِٞهٞى ٝحُظ٢ طولٞ ٖٓ حكظَحم حُٞهٞى ٝح٫ٓظويحّ 

ح٫ٓؼَ ُِٔٞحٍى حُطز٤ؼ٤ش ٝحٗزؼخع حُـخُحص ح٠ُخٍس ٝػ٤ِٚ كوي هِٜض ٓ٘ظٔش حٝٗظخ٣ٍٞ ح٢ُ حٗٚ 

% ٝؿخُ طخ٢ٗ  52ػخص ًَ ٖٓ ؿخُ ػخ٢ٗ ح٤ًٔي حٌَُرٕٞ ر٘ٔزش طَٜ ٣ٌٖٔ طول٤ٞ حٗزؼخ

[10]% 61% ٝؿـخُ طخ٢ٗ ح٤ًٔي حٌُز٣َض  54ح٤ًٔي ح٤ُ٘ظَٝؿ٤ٖ ر٘ٔزٚ 
.                                                                              

 

( حٗزؼخع ػخ٢ٗ ح٤ًٔي حٌَُر8ٕٞحٌَُ٘ )
[10]

. 
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ؼخع ؿخُ ػخ٢ٗ ح٤ًٔي ح٤ُ٘ظَٝؿ٤ٖ ( حٗز9حٌَُ٘ )
[10]

. 

 

( حٗزؼخع ؿخُ ػخ٢ٗ ح٤ًٔي حٌُز٣َض 10حٌَُ٘ )
[10]

. 

 الاعزٕزبط -9

حُـخُز٤ش حُؼظ٠ٔ ُؼوٞى ح٤ُٜخٗش حُٔزَٓش ٓغ ًَٗخص حُٔوخ٫ٝص طظز٢٘ اػخىس حُظؤ٤َٛ  -1

 .رخُطَم حُظو٤ِي٣ش

ٞ َٓ٘ٝع ٣ٞؿي ػوي ٝحكي كو٢ ٓزَّ أػظٔي ك٤ٚ حٓظويحّ طو٤٘ش اػخىس حُظي٣َٝ ٝٛ -2

 .ر٢٘ ٤ُٝي( -اػخىس طؤ٤َٛ ٣َ١ن )طَٛٞٗش

طول٤ٞ ػــــــــــــيى حُ٘خك٘خص حُٔطِٞرش ػـ٘ي حٓظويحّ طو٤٘ش اػخىس حُظي٣َٝ ر٘ٔزش  -3

93 % 
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٣َ١وش اػخىس حُظي٣َٝ ٣٘ظؾ ػٜ٘خ ط٤َٗي ك٢ حٓظ٬ٜى ٓٞحى ر٘خء حُطَم طَٜ  -4

حى ر٘خء % ٝٛـٌح ٣ٔـخػي حُيٍٝ حُظ٢ طؼخ٢ٗ ٖٓ ٗق ك٠ ٜٓخىٍ ٝؿٞىس 93ٞٓح٠ُ

 حُطَم .

 حُلي ٖٓ حٗزؼخع ؿخُحص ح٫كظزخّ حُلَح١ٍ . -5

 طؤهَ ٝحٗؼيحّ رَحٓؾ ح٤ُٜخٗش ك٢ ٤ُز٤خ حىٟ ح٢ُ طيٍٛٞ كخُش ٗزٌش حُطَم. -6

 حؿِذ حُطَم هي حٗظ٠ٜ ػَٔٛخ ح٫كظَح٢ٟ ٢ٛٝ طلظخؽ ح٢ُ حػخىس طخ٤َٛ ٖٓ ؿي٣ي . -7

 اٌّشاعغ -10

 ٝحُ٘وَ حُـز١َ ٤ُز٤خ. ّ( طو٣ََ كـٍٞ ٗزٌش حُطَم 2010ِٜٓلش حُطَم ٝحُـٍٔٞ) [.1]

 –ّ( ػوي َٓ٘ٝع حػخىس طخ٤َٛ ٣َ١ن طَٛٞٗش  2008ِٜٓلش حُطَم ٝحُـٍٔٞ) [.2]

 ر٢٘ ٤ُٝي.

 ر٢٘ ٤ُٝي . –ّ( ٓٔخٍ ٣َ١ن طَٛٞٗش  2011ى٤َُ ٓٞهغ حُوَحث٢ حُـ٣ٞش هٞهَ ) [.3]

ّ( طي٣َٝ  2007حٌُِٔٔش حُؼَر٤ش حُٔؼٞى٣ش )-ُٝحٍس حُ٘ئٕٝ حُزِي٣ش ٝحُو٣َٝش [.4]

 ٓلِظ٢. ٩حَُٛق ح

ّ( طي٣َٝ  2007حٌُِٔٔش حُؼَر٤ش حُٔؼٞى٣ش )-حُ٘ئٕٝ حُزِي٣ش ٝحُو٣َٝش ُٝحٍس [.5]

 ٓلِظ٢. ٩حَُٛق ح

ّ( ٗٔيؿش ١زوخص حَُٛق حُٔؼخى طي٣َٝٛخ رخٓظويحّ حُز٤ظ٤ٖٓٞ  2017ٍٗٞ ك٘خ ) [.6]

 حَُؿ١ٞ ٓـِش ؿخٓؼش حُزؼغ. 

ّ( ٗٞكٔزَ حػخىس طي٣َٝ حَُٛق ح٫ٓلِظ٢ ػ٠ِ  2004ًَٗش كَطـٖ ح٫ُٔخ٤ٗش ) [.7]

 حُزخٍى. 

ّ( ر٘ٞى حٓؼخٍ َٓ٘ٝع حػخىس طؤ٤َٛ ٣َ١ن  2008لش حُطَم ٝحُـٍٔٞ)ِٜٓ [.8]

 ر٢٘ ٤ُٝي. –طَٛٞٗش 

ّ( حػخىس طي٣َٝ ١زوخص حَُٛق ح٫ٓلِظ٢ ػ٠ِ حُزخٍى ؿخٓؼش ّ 2009ؿٕٞ ح١َٓ) [.9]

 ٓخٓظَ -٢ٓ

 ّ( ػِْ حُز٤جش ٝكِٔلظٜخ  2008ح٣ٞد ػ٠ٔ٤) [.10]

ّ( 2007) حُلٞحثي حُز٤ج٤ش ٫ٓظويحّ ٣َ١وش حػخىس طي٣َٝ حَُٛق [.11]

 ظخ٣ٍٞ(.)حٝٗ
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اعزشار١غ١بد الإعزغبثخ ا١ٔ٢خ ٌزؾذ٠بد اػبدح اٌجٕبء ٚالاػّبس ثؼذ اٌؾشة فٟ 

 ١ٌج١ب

 ػبهف ١ٍِٛد اٌؾبع١خ

 ؿخٓؼش ػَٔ حُٔوظخٍ -٤ًِش حُٜ٘يٓش 

elhasia@hotmail.com 

 

 ٍِخـ:

ٝ ط٘ل٣ٌ٤خ  رٌَ٘ ًز٤َ ك٢ حىحٍس حٌُخٍػش ٝ ه٬ٍ حُؼوٞى حُؼ٬ع حُٔخ٤ٟش ١َأ ططٍٞح  ك٣ٌَخ  

ح٫ُٓخص ٓخ رؼي حُلَد ٝ حُِ٘حع ٝحُظؤ٤ًي ػ٠ِ طو٤َِ كيطٜخ ٝ ٓٞحؿٜش حُظلي٣خص حُظ٢ ط٤ِٜخ , 

كخُٔ٘ظٔخص حُي٤ُٝش  رٔخ ك٤ٜخ حُز٘ي حُي٢ُٝ ٝح٫ْٓ حُٔظليس ٣ئًيٕٝ ٣ٝ٘ـؼٕٞ حُظـ٤٤َ ٝحُو٤خّ 

٤ٓخص ٝ حُظوط٢٤ ك٢ حُلٌٞٓخص ٝ حُظ٢  ٣ـذ رٌُي رٌَ٘ ًخَٓ ٫ىحٍس ح٫ٓظَحط٤ـ٤خص ٝ ح٤ُٔخ

حٕ ٣ٌَ٘ ٗ٘خ١ٜخ ح٫ٓظَحط٤ـ٢ ٗوطش حٍطٌخُ ٍث٤ٔ٤ش ١٧ حٓظـخرش ك٤ٌٓٞش, حً حٕ حُـٜٞى 

حُٔزٌُٝش ٖٓ حُلٌٞٓخص ح٫ٗظوخ٤ُش ٝ حُٔئهظش ٌٓ٘ ٗ٘ئ حُٓش حُظٜـ٤َ حُو١َٔ ٝ حُطخٍة ٌُٔخٕ 

ٖ رٌَ٘ ٓزخَٗ حٝ حُٔي٣٘ش رٌَ٘ حُٔيٕ ح٤ُِز٤ش, ٫ طَطو٢ ح٠ُ ٓي حى٠ٗ حكظ٤خؿخص حُٔظ٣ٍَ٠

ؿٔخػ٢ حٝ ح٫ه٤ِْ رٌَ٘ ػخّ, ٝ ًُي ُـ٤خد حٓظَحط٤ـ٤ش ٝحٟلش حُٔؼخُْ ٝ ح٫ًٍخٕ ٝ ٓؼِ٘ش 

 رٌَ٘ ٢ٍٔٓ ٝ ٗلخف ٌَُ ح١َحف حٛلخد حُِٜٔلش.

رخَُؿْ ٖٓ طٌَحٍ ٝ ٤ٛٔ٘ش أكخى٣غ "ح٫ٓظَحط٤ـ٤ش" ك٢ ٝٓخثَ ح٫ػ٬ّ حُٔل٤ِش ٝ ك٢ حٍٝهش 

٫ حٕ حٌُؼ٤َ ٤ٔ٣ِٕٞ ح٠ُ آظويحّ ٜٓطِق ح٫ٓظَحط٤ـ٤ش  ري٬٣ ُٜٔطِق حُلٌٞٓخص حُٔظظخ٤ُش, ا

"حُوطش" أٝ "حُٔلّٜٞ" أٝ "حُٔٔخٍ ٝ حَُإ٣ش" ٝٛٞ حٓظويحّ ؿ٤َ ٛل٤ق, ٝ ٣َْٓ كٌَس 

هخ١جش ػٖ طؼو٤يحص ػ٤ِٔخص ٤ٛخؿش ح٫ٓظَحط٤ـ٤ش حُلو٤و٤ش ٝ ٣ٔظوق رٜخ رٌٕٞ أٜٗخ كٌَس  

 ثٜخ.ؿ٤يس ٖٓ ىٕٝ كْٜ حُ٘ظ٣َش حٌُخٓ٘ش ٍٝح

ك٢ ٌٛٙ حٍُٞهش ٤ٓظْ َٓى ح٫ىر٤خص حُؼخٓش ٩ٓظَحط٤ـ٤خص ح٫ٓظـخرش ٝ ط٢٤ِٔ ح٠ُٞء ػ٠ِ ٓخ 

٣ٌٖٔ حٕ ٣طزن ُٟٞغ ٍإٟ ٓظؼيىس ح٫رؼخى ُٔـخرٜش طلي٣خص حػخىس حُز٘خء ك٢ حُٔيٕ ح٤ُِز٤ش ٝ 

ح٠ُـ٢ حُٔظٞهغ ػ٠ِ حُويٍحص ٝ حُٔٞحٍى حُز٣َ٘ش حُٔظٞكَس, ٝ طٞظ٤ق ٗظ٣َش حُ٘ظْ ك٢ 

ُلْٜ حَُٔطٌِحص حَُث٤ٔ٤ش َُْٓ هطش حٓظَحط٤ـ٤ش طٌٖٔ ٖٓ ٟٝغ ٤ٓخٓخص ك٤ٌٓٞش ٝ ٓلخُٝش 

هط٢ آ٤ٗش ٣ئَٓ ٜٓ٘خ إٔ طٔظـ٤ذ ُ٪كظ٤خؿخص حُِٔلش ك٢ ػ٤ِٔش اػخىس ر٘خء حُٔيٕ ح٤ُِز٤ش 

 حُٔظ٠ٍَس.

 -ٗظ٣َش حُ٘ظْ  -حُلَٝد  -اػخىس حُز٘خء  -ح٫ٓظـخرش ح٤ٗ٥ش  -ح٫ٓظَحط٤ـ٤ش  :اٌىٍّبد اٌّفزبؽ١خ

 حُظوط٢٤ حُل٢ٌٓٞ -٤ٔخٓخص حُل٤ٌٓٞش حُ
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 Abstract 

Over the past three decades, there has been a significant intellectual 

and operational development in post-conflict and crises management 

with the reduction of their effect on societies. International 

organizations, including the World Bank and the United Nations, 

emphasize and encourage change of strategies and policies according 

to the case in-hand. The major focus of any government response and 

planning in light of any crisis should be based on a well thought-of 

strategic activity. However efforts by the many Libyan interim 

governments since the crisis of forced and emergency displacement of 

residence in Libyan cities, do not reach the minimum needs of the 

affected individuals directly nor the city collectively or the region in 

general. The absence of a clear and transparent strategy to all 

stakeholders has been the main contributor to the this governmental 

failure. 

Despite the dominance of "strategic" conversations in the local media 

and successive governments, many tend to use the term strategy as an 

alternative to the term "plan" or "concept" or "path and vision", which 

is a miss-use, and draws a wrong view of the complexities and 

formulation processes of the "Strategy" term, and thought to be a good 

idea without understanding the underlying theory behind it. 

This paper will describe the general literature of response strategies 

and will highlight what can be applied to develop a multi-dimensional 

visions in preparing a strategy to meet the challenges of reconstruction 

in Libyan cities, by utilizing a systems theory in an attempt to 

understand the key pillars of drawing-up a strategic plan to be able to 

develop government policies and immediate plans to respond to the 

urgent needs of reconstruction in Libyan cities. 

Keywords: Strategy - immediate response - reconstruction - wars - 

systems theory - government policies - government planning. 
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 ِب ٔؼشفٗ ػٓ اٌؾشة ٚ إٌضاع .1

حُلَد حٝ حُِ٘حع رٌَ٘ ػخّ ٢ٛ َٛحع ٣ظ٠ٖٔ حٓظويحٓخ  ٓ٘ظٔخ  ٨ُِٓلش رٌَ حٗٞحػٜخ 

٣ش, ٖٓ هزَ حُيٍٝ حٝ حُٔـٔٞػخص, ٝطلظَ حُلَم حُٔظلخٍرش ح٫ٍح٢ٟ, حُظو٤ِي٣ش ٝ حُـ٤َ طو٤ِي

ؿخُزخ حُظ٢ ٣ٌٖٔ حٕ طَرلٜخ ك٢ حُلَد حٝ طؤَٛخ ٌَُٝ كَد ه٤خىطٜخ )ٗوٚ حٝ ٓ٘ظٔش( 

٣ٌٖٔ حٕ طٔظِْٔ حٝ طٜ٘خٍ رخ٤ٜٗخٍ هٞحطٚ ٝطٌٕٞ ٜٗخ٣ش ُِلَد, ٝحُلَد ِِٓٔش ٖٓ حُل٬ٔص 

, طظ٠ٖٔ ِٗحػخ كٍٞ ح٤ُٔخىس ٝح٫ٍح٢ٟ ٝحُٜٔخىٍ حُؼ٣ٌَٔش حُظ٢ طٖ٘ ر٤ٖ ؿخٗز٤ٖ ٓظ٠خى٣ٖ

 حُطز٤ؼ٤ش حٝ حُي٣ٖ حٝ ح٣٫يُٞؿ٤خص.

أٓخ حُلَد ح٤ِٛ٧ش ك٢ٜ كَدٍ ىحه٤ِٚ ٟٖٔ كيٝى رِيٍ ٓخ , ٣ٌٕٞ ١َك٢ أٝ أ١َحف حُِ٘حع 

ك٤ٜخ ٖٓ ؿٔخػخصٍ ٓوظِلش , ٣ٌِٕ٘ٞ ٖٓ ٌٓخٕ طِي حُزِي , ك٤غ ٖٓ أٍحى حُزوخء ػ٠ِ حُل٤خى ك٢ 

ظزَ هخث٘خ  ٝ ٣ٌٕٞ حُلَ ٌُٜٙ حُلَٝد ٝ حُِ٘حػخص ٛٞ رخُظلخٝٝ ح٢ُِٔٔ ر٤ٖ طِي ح٧ٟٝخع ٣ؼ

أ١َحف حَُٜحع. ٣ٌٕٝٞ حُٔزذ ك٢ ٗ٘ٞد ٌٛح حُ٘ٞع ٖٓ حُلَٝد , ٛٞ حَُٜحع ػ٠ِ 

حُِٔطش ٝطِْٔ ٓوخ٤ُي حُلٌْ ٝح٤ُٔخىس ك٢ طِي حُيُٝش, أٝ حُؼٍٞس ػ٠ِ ٗظخّ حُلٌْ ك٤ٜخ ٝ كَٔ 

ٍ, ٝ ؿخُزخ  ٓخ طظٜق طِي حُلَٝد رخُي٣ٞٓش ٝحُؼ٘ق , أه٤ِخص ٜٓٔ٘ش ح٬ُٔف ك٢ ٝؿٚ حُيٝ

ًخٍػ٤خّ  ػ٠ِ حُٔيٟ حُو٣َذ, ٝطٔظَٔ  ٝح٫ؿظٔخػ٢ٝطٌٕٞ ٗظخثـٜخ ػ٠ِ حُٔٔظٟٞ ح٩هظٜخى١ 

ك٢ حُظؤػ٤َ ػ٠ِ ٌٛٙ حُـٞحٗذ ػ٠ِ حُٔيٟ حُزؼ٤ي, ٧ٜٗخ طوّٞ رخُظ٤ًَِ ػ٠ِ حُٔ٘خ١ن ح٥ِٛش 

وطؼش ؿ٤َ ٓ٘ظظَس, ك٤غ ٣يد حُؼيحء ر٤ٖ رخٌُٔخٕ, رل٤غ طظؼَٝ طِي حُٔ٘خ١ن ُٜـٔخصٍ ٓظ

 ح٧َٛ ٝحُـ٤َحٕ, ٣ٝظِٔم ح٤ُٔ٘ؾ ح٩ؿظٔخػ٢ ٝطَُ٘ حُلًَش ح٫هظٜخى٣ش.

ح٧ٓزخد حَُث٤ٔ٤ش ُِلَٝد آخ حٕ طٌٕٞ ٤ٓخ٤ٓش أٝ ػَه٤ش أٝ ١زو٤ش أٝ ى٤٘٣شّ أٝ اه٤ٔ٤ِشّ, ٝهي 

خىس حُيُٝش طٌٕٞ ٣ِٓـخّ ٖٓ ؿ٤ٔغ ٓٔخ ًًَ, ٧ٕٝ طِي حُلَٝد طٌٕٞ ٓززخ  ك٢ اٟؼخف ٤ٓ

ٝٗظخّ حُلٌْ ك٤ٜخ, ٧ٝٗٚ أ٠٣خ  طِي حُِ٘حػخص ٍرٔخ طٌٕٞ حُٔزذ ك٢ حُظؤػ٤َ ػ٠ِ حُيٍٝ 

حُٔـخٍٝس , ك٤ٜ٘خ طٌٕٞ حُلَٛش ٓخٗلش ُظيهَ طِي حُيٍٝ أٝ حُيٍٝ حُؼظ٠ٔ ك٢ كٞ طِي 

حُِ٘حػخص , ٝارَحّ حُٔؼخٛيحص ٝآٍخٍ ٝكيحص ى٤ُٝشّ ا٠ُ حُٔ٘طوش ُِؼَٔ ػ٠ِ اك٬ٍ ح٬ُّٔ 

 James, Paul; Friedman, Jonathan ٝك٢ ٤ٓخم ٓظَٜ رخُلَد ٝ حُؼُٞٔش َٓى  ك٤ٜخ,

 حُٔليىحص حَُث٤ٔش ُِظؼخَٓ ٓغ ظخَٛس حُلَٝد رخُظخ٢ُ: (2006)

 ش ٍٝحػ٤خحُلَد ػ٠ِ أٜٗخ اٗٔخ٤ٗش ٝ / أٝ ٓزَٓـ 

 حُلَد ػ٠ِ أٜٗخ ٓليىس ػوخك٤خ أٝ ٓئ٤ٔٓخ 

 حُلَد حُٔئ١َس ٌٓخ٤ٗخ , رٔخ ك٢ ًُي حُظـ٤٤َ ٝ حُظز٤ئ حُي٣ٔٞؿَحك٢ 

  حُلَد حُٔئ١َس ٤ٓخ٤ٓخ , رٔخ ك٢ ًُي حُظـ٤٤َ ك٢ ح٤َُٜٓش ح٤ُٔخ٤ٓش ٝ حُظٔيى

 حُٔـظٔؼ٢

https://en.wikipedia.org/wiki/Paul_James_(academic)
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َٔ َٓ٘ٝػخ  حُلَد ػ٠ِ ؿٔخػخص ٓ٘ظٔش ٝ ِٓٔلش ٝ هخٍؿش ػٖ ِٓطش حُيُٝش ٝ حُظ٢ هي طل

٤ٓخ٤ٓخ  أٝ ى٤٘٣خ  ٢ُٞٔٗ ك٢ ٓ٘طِوٚ ٣ؼَكٚ حٌُؼ٤َ رؤٗٚ "كَرخ  ػ٠ِ ح٫ٍٛخد", ٝ ٖٓ ٛ٘خ 

حٓظويٓض حُؼي٣ي ٖٓ حُوٟٞ حُي٤ُٝش رٔؼَ ٌٛٙ حُلَٝد ٤ُِٔطَس أٝ طو٣ٞٞ ٤ٓطَس حُٔ٘خكْ 

 ُٜخ.

 

ٕٞ طؼظٔي حُؼٞحهذ ح٤ُٔخ٤ٓش ٝح٫هظٜخى٣ش ُِلَد ػ٠ِ " حُٞهخثغ ػ٠ِ ح٫ٍٝ" ٣ٝظلن حُزخكؼ

ػ٠ِ حٕ حَُٜحػخص طئى١ ح٠ُ ظٍٜٞ ح٧ُٓخص, كبٜٗخ هي طٞهق حُؼيٝحٕ ٓٔخ ٣ئى١ ح٠ُ طـ٘ذ 

ح٣ُِٔي ٖٓ حُؤخثَ ك٢ ح٫ٍٝحف ٝحُٔٔظٌِخص. ك٢ٜ هي طئى١ ح٠ُ حهَحٍ حُليٝى ح٫ه٤ٔ٤ِش ٝحػخىس 

ٍْٓ حُليٝى ػ٘ي هط١ٞ ح٤ُٔطَس حُؼ٣ٌَٔش حٝ حُظلخٝٝ ٖٓ حؿَ ح٫كظلخظ حٝ حٓظزيحٍ 

 ظِش, ٝ ٓخ ٢ِ٣ ٣ِوٚ رٌَ٘ ػخّ آػخٍ حُلَد:حُٔ٘خ١ن حُٔل

 .حُٔٞص ٝحُـَك٠ ٝحُيٓخٍ ك٢ حُٔٔظٌِخص 

 .ح٫َٟحٍ حُز٤ج٤ش ٝح٫َٟحٍ رخُز٠٘ حُظلظ٤ش 

 .حُٔـخػخص 

 .ٝح٫َٓح 

 .حُظؤهَ حُؼ٢ِٔ 

 .حُظؤػ٤َحص حُ٘ل٤ٔش حُِٔز٤ش ػ٠ِ ح٫كَحى 

 .)حٓظِ٘حف حُٔٞحٍى )ح٫هظٜخى٣ش ٝح٤ُٝ٫ش ٝحُز٣َ٘ش 

 ُيحهَ ٝ حُوخٍؽ رٔزذ حَُٜحع.ط٣َ٘ي حٌُٔخٕ ك٢ ح 

 ٖطَحؿغ حُويٍس حُظ٘خك٤ٔش ُِٔظ٣ٍَ٠ 

 حُظلٌي ح١َٓ٫ ٝ ح٫ؿظٔخػ٢ 

 ٕٞٗح٤ٜٗخٍ ٤ٓخىس حُيُٝش ٝ حُؼـِ ػٖ حٗلخً حُوخ 

 

ػخّ حُٔخ٤ٟش ًخٕ ٛ٘خى أًؼَ ٖٓ  5500"ٝكوخ ُِلٔخرخص حُظ٢ هخّ رٜخ حُوزَحء حُٔٞك٤خص, ك٢ 

٤ِٕٓٞ ٗوٚ. ٝ حُو٤ٔش  3600أًؼَ ٖٓ  ٖٓ حُلَٝد حُٜـ٤َس ٝحٌُز٤َس حُظ٢ هظَ 14500

ح٫هظٜخى٣ش حُظ٢ ىَٓص ك٤ٜخ طٌل٢ ُظ٣ِٝي ٌٓخٕ حُؼخُْ حُلخ٢ُ رخ٣ٍَٝ٠ُخص ح٤ٓٞ٤ُش ُؼيس آ٫ف 

 (.Tabounv N., 1986ٖٓ ح٤ُٖ٘ٔ" )

ٓغ ٌٛٙ حُلوخثن حُٜخىٓش ُظٌِلش حُلَٝد ٝ حُِ٘حع  ٝ حٓظَٔحٍٛخ ك٢ حُليٝع, ٣وِٚ حُؼي٣ي 

ٖٓ كيٝػٚ, ٝ ٌُٖ حُظطٍٞ ك٢ حُظِٔق هخرِٚ ح٠٣خ  ططٍٞح  ك٢  أٜٗخ ػَٔ اٗٔخ٢ٗ ٫ ٓ٘خٙ

 حُظؼخَٓ ٓغ ٓخ هِلظٚ ٌٛٙ حُلَٝد ٝ حُظو٤َِ ٖٓ ١ٝؤطٜخ ر٣َ٘خ  ٝ ٓخى٣ؤ ػ٠ِ كيٍ ٓٞحء.



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   72 

 
 

 فٟ ١ٌج١ب 2011رؾذ٠بد اػبدح اٌجٕبء ثؼذ اٌؾشة ٚ إٌضاع ِب ثؼذ  .2

٢ٛ حٗؼـيحّ ح٫ٖٓ, كوــي  2011ًخٗـض ٝ ٫ُحُض حٌُِٔ٘ش ح٧هطَ حُظ٢ طٞحؿٜٜخ ٤ُز٤خ ٌٓ٘ حُؼخّ 

ًخٕ ٫ٗؼـيحّ ح٫ٓـٖ طيحػ٤خص ٓـِز٤ش ػزَ ٓوظِق حُٔـخ٫ص ٝ رخُظخ٢ُ هٞٝ ٌٛح ح٫ٗؼيحّ ًَ 

حُـٜٞى حَُح٤ٓش ح٠ُ حٍُٞٛٞ ح٠ُ كخُش ٖٓ ح٫ٓظوَحٍ ٝ حُظ٢ هي طٌٖٔ حُيُٝش ٖٓ حػخىس حُؼوش 

حُز٘خء ٝ حٓظؼخىس ِٓطش حُيُٝش ر٤ٜ٘خ ٝ ر٤ٖ حًَُ٘خء حُٔل٤٤ِٖ ٝ ح٫ؿخٗذ ك٢ طي٣َٝ ػـِش حػخىس 

( (C. S Christopher and J Martini, 2014ٝ ٓطٞس حُوخٕٗٞ, ٝ حُيٍحٓش حُظ٢ هخّ رٜخ 

ط٤َ٘ رٟٞٞف إٔ حُؼخثن ح٫ٓخ٢ٓ ُـٜٞى حُٜٔخُلش ٝحػخىس حُز٘خء ٛٞ حٗظ٘خٍ ح٫ِٓلش ٝ 

أًؼَ ٓخ ٣ظٞحٍى  ح٤٘٤ِ٤ُٔخص ٝ ػي٤ٓش حُيُٝش ٝ ؿ٤خد حُٞكيس ح٤ُٔخ٤ٓش ٝ حُٔئ٤ٔٓش ك٢ ٤ُز٤خ, ٝ

ًُظذ ٓئهَح  ػٖ طلي٣خص ٓخ رؼي حُلَد ٝ حُِ٘حع ك٢ ٤ُز٤خ, ٛٞ ؿ٤خد حٍحىس ىحه٤ِش  ك٢ ٓخ 

٤٘١ٝش ك٢ ٟٝغ حٓظَحط٤ـ٤خص حُٔٞحؿٜش ٝ حُظلٌْ ك٢ ٗظخثؾ ح٫ُٓش, ك٤غ ططَم ًَ ٖٓ ) 

( 2013( ٝ )حُــ٢ُ٬, 2016( ٝ )ٍٗخى, 2013( ٝ )حُؼز٤ي١, 2014كَكخط٢ ٝ ٤ِٓٔخ٢ٗ, 

( ٝ(Pouligny et. al, 2016  ٕح٠ُ ط٘ظ٢ حُيُٝش ُٜٝٝٛٞخ ح٠ُ ىُٝش كخِٗش ٖٓ ٗؤٗٚ أ

 ٣ٞهق ػـِش ح٫هظٜخى ٝ حػخىس ح٫ػٔخٍ ُٔيس هي ٣ٜؼذ طوي٣َٛخ.

أؿٔغ حُؼي٣ي ٖٓ حُزلخع ػ٠ِ أٗٚ ًِٔخ ُحى أٓي روخء حُ٘ظْ حُٔٔظزيس ك٢ حُلٌْ, ًِٔخ ُحىص 

خٛش اًح ؿخءص ح١٩خكش رْٜ ػزَ ػَٔ حكظٔخ٫ص ػيّ ح٫ٓظوَحٍ رؼي ُٝحُْٜ ٖٓ حُِٔطش, ه

ه١َٔ ٝ ِٓٔق, ح٧َٓ ح١ٌُ ٣لَٝ روٞس ٍَٟٝس ه٤خّ ٗظْ طئٖٓ رظيحٍٝ ٢ِٔٓ ُِِٔطش 

 Betts)رٍٜٞس ٤ِٔٓش ٝى٣ٍٝش ػ٠ِ ٗلٞ ٣لٍٞ ىٕٝ ه٤خّ ٗظْ ٓٔظزيس ٣ٞ١ِش ح٧ٓي رخُٔ٘طوش  

and Samuel P. Huntington, 1986). 

حُيٍٝ حُـَر٤ش ٝ حُٜ٘خػ٤ش حٌُزَٟ ك٢ حُؼخُْ حُظ٢  رخَُؿْ ٖٓ كخُش حُظطز٤غ ٝ حُٔٔخٛخس ٓغ

, ح٫ 2011كظ٠ هز٤َ ػٍٞس كزَح٣َ ػخّ  2003حٗظٜـٜخ حُ٘ظخّ حُٔخرن ك٢ ٤ُز٤خ ريح٣ش ٖٓ حُؼخّ 

إٔ ح٫ٗلظخف ػ٠ِ حُـَد ٝطيكن ح٫ٓظؼٔخٍحص ٝحًَُ٘خص ح٧ؿ٘ز٤ش ُِٔ٘خًٍش ك٢ َٓ٘ٝػخص 

ٝحُظ٢ هيٌٍص طٌِلظٜخ ر٤ِٔخٍحص حُي٫ٍٝحص حُز٤٘ش حُظلظ٤ش حُطٔٞكش ُِ٘ظخّ ك٢ ًُي حُٞهض, 

٤ِٓخٍ ى٫ٍٝ(, ُْ ٣لَٔ حٌُؼ٤َ ك٢ طـ٤٤َ ك٢ ٓؼخىُش حُِٔطش ٝحُؼَٝس ٝحُلٔخى, رَ ُحى  150)

ٖٓ طلخهْ حُٟٞغ ٓخ طِحٖٓ ٓغ ًُي ح٫ٗلظخف ٖٓ كي٣غ ػٖ َٓ٘ٝػخص ُز٤غ حُٔٔظٌِخص حُؼخٓش 

ُز٣َ٘ش حُٔل٤ِش ك٢ حُٔيٕ ٝ حُوَٟ ُِوطخع حُوخٙ ٝ طَحؿغ ٗٔزش حُٔ٘خًٍش حُلؼ٤ِش ٌُِٞحىٍ ح

رلؼَ ح٣ًَُِٔش ٝ ك٣َٜش حُٔ٘لؼش ُيٟ ٖٓ ٣٘ـَ حُٔ٘خٛذ حُٔوُٞش رخُظؼخهي ٝ حَُهخرش ٝ حُيكغ 

ػ٠ِ كيٍ ٓٞحء, ٝحٓظَٔص كخُش ٟؼق حَُهخرش ٝ ح٫ىحٍس حُلخػِش رؼي ططز٤ن هخٕٗٞ حُؼٍِ 

ط٤َس ُوخٕٗٞ حُؼٍِ ( حٗٚ ٓظظَطذ آػخٍ ه2013ٝٛ٘خ هِٚ )َٗه٤ش,  2012ح٤ُٔخ٢ٓ ك٢ ػخّ 

, اً حٗٚ ٤ٜٓيى ٌٛح حُوخٕٗٞ ػ٤ِٔش اػخىس اػٔخٍ ٤ُز٤خ رؼي حُلَد ٝ أٍىف 13ح٤ُٔخ٢ٓ ٍهْ 
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روُٞٚ "٤ٓـي ح٤ُِز٤ٕٞ ػ٠ِ ح٫ٍؿق إٔ هخٕٗٞ حُؼٍِ ح٤ُٔخ٢ٓ, ر٤ٜـظٚ حُلخ٤ُش, ؿ٤َ هخرَ 

 ُِظطز٤ن".

ؼويس., اً إ ػ٤ِٔش اػخىس ح٩ػٔخٍ ٝحُظ٤ٔ٘ش رؼي ط٣ٞٔش حُِ٘حػخص ٝ حُلَٝد, ػ٤ِٔ ُٓ ش ى٣٘خ٤ٌ٤ٓش 

ٖٓ حُٜؼذ حُلٍٜٞ ػ٠ِ اؿخرخص ٗخك٤ش أٝ ٓئًيس ر٘ؤٜٗخ, ًٔخ إٔ ٓـخُٜخ ٝحُظَٝف حُظ٢ 

طليع ك٤ٜخ طؼ٤َ حُؼي٣ي ٖٓ ح٧ٓجِش حُٔظ٘ٞػش ٝحُٔظزخ٣٘ش كٍٞ حُطز٤ؼش حُز٣َ٘ش أٝ ح٩ٗٔخ٤ٗش 

اٜٗخ طظطِذ  ٝكوٞم ح٩ٗٔخٕ ٝحُٞحؿزخص أٝ حُٔٔج٤ُٞخص ٝٓ٘خٛؾ ١َُٝم اػخىس ح٩ػٔخٍ, ًٔخ

هيٍح  ػخ٤ُخ  ٖٓ حُٔؼخرَس ٝطٞك٤َ حُٔٞحٍى ٝحُ٘ـخػش ٝحُو٤خىس حُِٔظِٓش رخُٔزخىة ك٢ ا١خٍ حُٔلّٜٞ 

حُؼخّ ٤ُٔخٓخص حُيُٝش, ك٤غ ط٣ِي طلي٣خص حُلوَ ٝحُِ٘ٝف حُو١َٔ ٝ حُظلٌي حُٔـظٔؼ٢, ٖٓ 

ٓش ُِظلي٣خص طلخهْ ح٧ٟٝخع, كبٕ ػ٤ِٔش اػخىس ح٩ػٔخٍ طظطِذ ػ٬ٔ  ؿٔخػ٤خ  ٝحٓظـخرش كخُ

 ٝٓؼخُـظٜخ.

إ حُظلي١ حُٔخػَ أٓخّ حُٔـظٔغ ح٤ُِز٢ ٝ ٓئٓٔخص حُيُٝش ح٤ُِز٤ش ٣ظـٔي ك٢ اػيحى ا١خٍ ٗخَٓ  

٩ػخىس ح٩ػٔخٍ ٝحُظ٤ٔ٘ش رؼي ط٣ٞٔش حُِ٘حػخص ك٢ حُٔ٘خ١ن حُٔظؤػَس رخُِ٘حع ٝ حُلَد ٟي 

٤ٔن ر٤ٖ ػ٘خَٛ ٛخٓش ح٫ٍٛخد, ػ٠ِ إٔ ٣ظ٤ِٔ ٌٛح ح١٩خٍ حُ٘خَٓ رخُويٍُس ػ٠ِ حُِٔؽ ٝحُظ٘

 ٣ٌٖٔ َٓىٛخ ك٢ ح٥ط٢:

 ح٤ٔٛ٧ش ح٫ٓظَحط٤ـ٤ش ٝحُٔؼ٤خ٣ٍش ُؼ٤ِٔش اػخىس حُز٘خء .1

ُٔٔظلخىس ٖٓ حُظخ٣ٍن ح٫ٗٔخ٢ٗ ٝ طؼ٤٤ٖ ٗوخ١ حُ٘زٚ ٝ ح٫هظ٬ف ك٢  .2 ٜٓ٘ؾ حُيٍّٝ حُ

 حُلخُش ح٤ُِز٤ش

طؼ٣ِِ ىٍٝ ح٬ُّٔ ك٢ طٞك٤َ حُٔ٘خم ح٬ُٔثْ ُظل٣َي ػـِش ح٫هظٜخى ٝ حُٔ٘لؼش  .3

 ٗط٬هخ  ٖٓ ٓزيأ "حٌَُ هخَٓ ك٢ حُلَد".ح

 طل٤ٖٔ حُظٔخٓي ٝحُظ٘خٓن ر٤ٖ أٛلخد حُِٜٔلش ك٢ ػ٤ِٔش حػخىس حُز٘خء .4

ر٘خء هيٍس حُيُٝش ػ٠ِ طوي٣ْ حُويٓخص, ٓغ حُظ٤ًَِ ػ٠ِ اىحٍس حُٔٞحٍى حُز٣َ٘ش  .5

ٝطط٣َٞٛخ, ٝحًظٔخد حُٜٔخٍحص, ٝاػيحى هُط٢ حٓظَحط٤ـ٤ش ُِظطز٤ن, ٍٝكغ هيٍحص 

 وخثٔش ٝ طلي٣ؼٜخ.حُٔئٓٔخص حُ

 ,UN DESA)ٝك٢ ىٍحٓش هخٓض رٜخ اىحٍس حُ٘ئٕٝ ح٫هظٜخى٣ش ٝح٫ؿظٔخػ٤ش رخ٧ْٓ حُٔظليس 

 أٟٝلض حٕ حُظلي٣خص ح٫ٓخ٤ٓش ك٢ ٤ٌِٛش حُلًٞٔش رؼي حُلَٝد ط٘يٍؽ طلض حُظخ٢ُ: (2007

 حُؼوش رخَُ٘ػ٤ش ِٝٓطش حُيُٝش .1

 ح٫ٍحىس ح٤ُٔخ٤ٓش ك٢ حُ٘لخك٤ش ٝ حُٔٔخثِش .2

 ٕاٗلخً حُوخٗٞ .3

 حُظ٣ٌٖٞ ٝ حُظٔخٓي ح٫ؿظٔخػ٢ .4

 حُٜٔخُلش حُ٘خِٓش .5
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 حُظط٣َٞ ح٫هظٜخى١ ٤ٛٝخًَ طوي٣ْ حُويٓخص .6

 ح٫ٖٓ حُؼخّ ٝ طؤ٤ٖٓ حُلًَش ػ٠ِ كيٝى حُيُٝش .7

 حٗظ٘خٍ حُِ٘حع هِق كيٝى حُيُٝش .8

رٌَ٘ ػخّ ٣ٌٖٔ ط٤ٜ٘ق ٓٔظ٣ٞخص حُظلي٣خص حُظ٢ ٓظٞحؿٚ ػ٤ِٔش حػخىس ح٫ػٔخٍ رؼي حُلَد 

 ٌَ٘ حُظخ٢ُ:ك٢ ٤ُز٤خ ًٔخ ك٢ حُ

 

 ٓٔظ٣ٞخص حُظلي٣خص حُظ٢ ٓظٞحؿٚ ػ٤ِٔش حػخىس ح٫ػٔخٍ رؼي حُلَد ك٢ ٤ُز٤خ( 1ؽىً )
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 الاعزشار١غ١بد ٚ أ١ّ٘زٙب فٟ اػبدح اٌجٕبء .3

٣َؿغ ٜٓطِق ح٫ٓظَحط٤ـ٤ش ك٢ أِٛٚ ا٠ُ حُِـش ح٤ُٞٗخ٤ٗش, ٝطلي٣يح  ا٠ُ ًِٔش )حٓظَحط٤ٞؿْ( 

ٖ ٛ٘خ كبٕ ٌٛح حُٜٔطِق حٍطز٢ ك٢ ريح٣خطٚ ٝحُظ٢ طؼ٢٘ كٖ حُلَد أٝ حُظوط٢٤ حُؼ١ٌَٔ, ٝٓ

رخُؼِّٞ حُؼ٣ٌَٔش ٝكٜ٘ٞٗخ, ك٤غ ًخٗض طيٍ ػ٠ِ ٍؿزش حُوخىس ك٢ ٟٝغ هطش ٓٔظوز٤ِش ٖٓ أؿَ 

حُلٍٜٞ ػ٠ِ حٌُٔخٓذ ٝح٫ٗظٜخٍحص, ٝطلو٤ن ح٧ٛيحف حُؼ٣ٌَٔش حُٔوظِلش ك٢ ٓخكش 

 ُش ح٤ٌُ٘ٛش ح٠ُ ًٜٞٗخحُٔؼًَش أٝ أٍٝ ح٤ُٔطَس, ٝ ٖٓ ػْ ططٍٞ حُظؼ٣َق ربٓظويحّ ٌٛٙ حُلخ

ٓـٔٞػش ح٧كٌخٍ ٝ حُٔزخىة حُظ٢ طظ٘خٍٝ ٤ٓيحٗخ ٖٓ ٤ٓخى٣ٖ حُ٘٘خ١ ح٩ٗٔخ٢ٗ رٍٜٞس ٗخِٓش 

ٝٓظٌخِٓش, ٝطٌٕٞ ًحص ى٫ُش ػ٠ِ ٝٓخثَ حُؼَٔ, ٝٓظطِزخطٚ ٝ حطـخٛخص ٓٔخٍٙ ُـَٝ 

 .Yarger H, 2011)حٍُٞٛٞ ا٠ُ أٛيحف ٓليىس َٓطزطش رخُٔٔظوزَ )

ط٤ـ٤ش ٜٓطِق ٢ٔٓ رخُظوط٢٤ ح٫ٓظَحط٤ـ٢ ٝ ح١ٌُ ريٍٝٙ ٣ظ٤ق طلَػض ٖٓ ٓزيأ ح٫ٓظَح

حُظوط٢٤ رؼ٤ي حُٔيٟ ٝح١ٌُ ٣ؤهٌ ك٢ كٔزخٗٚ ٓوظِق حُؼٞحَٓ ٝحُٔظـ٤َحص ىحه٤ِش  ًخٗض أّ 

هخٍؿ٤ش, رـ٤ش طلو٤ن ح٧ٛيحف حَُٔؿٞس. ٣َٝطز٢ حُظوط٢٤ ح٫ٓظَحط٤ـ٢ ػخىس رٔئحٍ ْٜٓ 

ٌح حُٔئحٍ رٔؼخرش ط٤ٟٞق حَُإ٣ش حُٔٔظوز٤ِش, ٝٛٞ: ا٠ُ أ٣ٖ ٌٓ٘ٛذ؟ ك٤غ طٌٕٞ ح٩ؿخرش ػ٠ِ ٛ

ٝأٛيحكٜخ حُظ٢ ططٔق ا٤ُٜخ, ١ٝز٤ؼش حُؼ٬هش حُظ٢ ٓظَرطٜخ رٔوظِق حُٔ٘ظٔخص ح٧هَٟ ٓٞحء 

 (Porter M., 1996)ًخٗض ٖٓ ٗلْ ٓٔظٞحٛخ, أٝ أػ٠ِ ٜٓ٘خ, أٝ أهَ. 

حُيحكؼش إٔ حُوٟٞ حُٔللِس ٝ  (Robert M. 1993)أٗخٍ حُؼي٣ي ٖٓ حُٔوظ٤ٜٖ ٖٝٓ أرَُْٛ 

 ُِو٤خّ رخ٫ٓظَحط٤ـ٤ش ٢ٛ ٓخ ٢ِ٣:

 حُٔ٘ظؾ أٝ حُويٓخص 

 حُٔٞحٍى حُطز٤ؼ٤ش 

 حُيهَ ٝحَُرل٤ش ٝ حُٔ٘لؼش 

 ُٞٔ٘حُلـْ ٝ ح 

 ٚحُٔٞم ٝ أٗٞحػ 

 ّحُٔٔظِٜي ٝ حُٔٔظوي 

 حُويٍس ح٫ٗظخؿ٤ش ٝ ح٩ٌٓخ٤ٗخص 

 حُظـ٤َحص حُٔلخؿجش ٝ ح٧ُٓخص 

ح٫ػٔخٍ رؼي حٌُٞحٍع رؤٜٗخ حٓظَحط٤ـ٤خص حػخىس  Baradan, 2004)ٝهي ػَف حُزخكغ )

ٓـٔٞػش ٖٓ حُؼ٤ِٔخص ٝح٤ُٔخٓخص حُظ٢ طٟٞغ ٖٓ أؿَ ٓٞحؿٜش حٌُٞحٍع ٝح٫ٓظؼيحى ُٜخ هزَ 

كيٝػٜخ, ٖٝٓ ػْ طِز٤ش حُلخؿش حُِٔلش حػ٘خء حٌُخٍػش ٝحػخىس اػٔخٍ ٓخ ط٠ٍَ رلؼَ حٌُخٍػش رؼي 

ٌٛٙ ح٤ُٔخٓخص  ٝهٞػٜخ, ٓٞحء أًخٕ ًُي ػ٠ِ حُٔٔظٟٞ ه٤َٜ أٝ ٣ٞ١َ ح٫ٓي, رل٤غ طٌٕٞ

ٗخِٓش ٌَُ ٗٞحك٢ حُل٤خس ٝطٜظْ ربػخىس ر٘خء ٓخ طٜيّ ه٬ٍ حٌُٞحٍع ٟٖٔ حُٔلظ٣ٞخص ح٫هَٟ 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   76 

 
 

)ح٫ؿظٔخػ٤ش, ح٫هظٜخى٣ش, حُؼوخك٤ش(, ٌٝٛٙ ح٤ُٔخٓخص طوظِق رطز٤ؼظٜخ ػٖ طِي حُظ٢ طٟٞغ ك٢ 

ؼ٤ش ح٫ٟٝخع ٝحُظَٝف حُؼخى٣ش, ًُٝي ٧ٜٗخ طؼ٠٘ رظِز٤ش ح٫كظ٤خؿخص ك٢ ظَٝف ؿ٤َ ١ز٤

 ٝؿ٤َ ٓٔظوَس.

حُظٔخإٍ ح١ٌُ ٣يٍٝ ك٢ ًٖٛ حُوخٍة ٝ حُزخكغ ٝ ح٢ُٜ٘ٔ ػ٠ِ كي ٓٞحء ٛٞ إٔ ح٫ٓظَحط٤ـ٤ش هي 

طلْٜ ػ٠ِ أٜٗخ آخ إٔ طٌٕٞ حُوطش أٝ ح٤ٌُل٤ش حُظ٢ طَٜ رٜخ ح٠ُ ح٫ٛيحف حُٔ٘٘ٞىس أٝ ٢ٛ 

طـخ٣ٍش أ٠٣خ  كخُش ٖٓ حُظٟٔٞغ حُظ٢ هي طئَٛ حُوٟٞ حُؼ٣ٌَٔش ٌُٔذ ح٧ٍٝ أٝ كظ٠ هٟٞ 

طظطِغ ح٠ُ ٣ُخىس كظٞظٜخ ك٢ حُظ٘خكْ, ًٔخ أٜٗخ طلْٜ أ٠٣خّ أٜٗخ حُٔ٘ظٍٞ حُ٘ظ١َ ح١ٌُ رٚ 

٣ظ٠٘ٔ ُ٘خ كْٜ حُو٠خ٣خ حُ٘خثٌش رٌَ ٓيه٬طٜخ ٝ ٓوَؿخطٜخ ٝ ٓل٤طٜخ ٝ رخُظخ٢ُ ٣ئِٛ٘خ ٫طوخً 

 حُوَحٍحص ر٘ؤٜٗخ, ٝ أه٤َح هي طلْٜ ح٫ٓظَحط٤ـ٤ش رؤٜٗخ ح٢ُٔ٘ ح١ٌُ ٣ظزؼٚ ح٫ٗوخٙ أٝ

حُٔئٓٔخص ك٢ ٓـخرٜظٜخ ُِظلي٣خص, ٝ ٌُ٘ٚ ك٢ حُؼّٔٞ إ حُظؼ٣َق حُٞحهؼ٢ ٝ حُؼ٢ِٔ 

٬ُٓظَحط٤ـ٤ش ٛٞ ًَ ٓخ طويّ ٖٓ ٓلخ٤ْٛ ك٢ٜ حُوطش ٝ حُٔ٘ظٍٞ ٝ حُظٟٔٞغ ٝ ح٢ُٔ٘ ح١ٌُ هي 

 ٣ـي١ اطوخًٛخ ٓلَىس أٝ ٓـظٔؼش ك٢ حٍُٞٛٞ ح٠ُ حُٜيف حُٔ٘٘ٞى.

٣٘ٞٙ حُؼ٤ِٔش ك٢ أٓخٜٓخ حُظ٢٘٣ٌٞ ٝ حُٔزيث٢ , ك٤غ حُو٢ِ حُ٘خثغ ر٤ٖ حُوطش ٝ ح٫ٓظَحط٤ـ٤ش 

٤ُ٘٣َ ٓلّٜٞ حُوطش رٌَ٘ ػخّ ا٠ُ حُٞػ٤وش حُظ٢ طِوٚ ٤ًق ٣ٌٖٔ إٔ طلُونّ ح٧ٛيحف حُظ٢ 

٠٣ؼٜخ ١َف ٓخ, ٝطظ٠ٖٔ حُوط٢ طو٤ٜٚ حُٔٞحٍى, ٟٝٝغ ح١َ ٤ُ٘ٓش ٝ طٞه٤ظخص, ٝأ٣ش 

 أػٔخٍ أهَٟ ٣لظخؿٜخ طلو٤ن ٌٛٙ ح٧ٛيحف.

خ ح٫ٓظَحط٤ـ٤ ّٓ ش كظؼظزَ آ٤ُش طلو٤ن ح٧ٛيحف رؼ٤يس حُٔيٟ ك٤غ طؼظزَ ؿَٞٛ ح٩ىحٍس أ

ح٫ٓظَحط٤ـ٤ش حُظ٢ حٗزؼن ػٜ٘خ ٓخ ٠ٔٔ٣ رخُوطش ح٫ٓظَحط٤ـ٤ش, ٝ حُٔوط٢ حُز٢٤ٔ حُظخ٢ُ 

 ٣ٟٞق حُظَِٔٔ حُٔ٘طو٢ ٝ حُٜل٤ق ُِؼ٤ِٔش: 

 
 حُظَِٔٔ حُٔ٘طو٢ ٌُٔخٗش ح٫ٓظَحط٤ـ٤ش( 2ؽىً )
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 جٕبء ثؼذ اٌؾشة فٟ ١ٌج١بسوبئض اعزشار١غ١خ لإػبدح اٌ .4

هزَ حُوٞٝ ك٢ ٤ًل٤ش حػيحى ح٫ٓظَحط٤ـ٤خص حُؼخٓش ٝ هططٜخ ك٢ ٓٞحؿٜش حُظلي٣خص حُٔوظِلش 

هزَ ح٫ٗوَح١ ك٢ ػ٤ِٔش حػخىس حُز٘خء رؼي حُلَد, ٣ـذ طلي٣ي حًَُخثِ ح٫ٓخ٤ٓش ٌُٜٙ حُؼ٤ِٔش, 

حُؼ٤ِٔش ٝ حُظ٢ طٌٖٔ ٝ حُٔوٜٞى رٌٜٙ حًَُخثِ ٛٞ حُظؼَف ػ٠ِ حُظَٝف ح٬ُٔثٔش ُ٘ـخف ٌٛٙ 

حُٔئٓٔخص ٝ ح٫كَحى ٬ُٓظؼيحى حٌُخَٓ ُٔٞحؿٜش ٌٛح حٌُْ حُٔلخؿت ٝ حُٔظ٘ٞع ٖٓ ح٫ػٔخٍ ٝ 

 حُظلي٣خص.

إ ٛخٗؼ٢ حُوَحٍ ك٢ ٌٛٙ حُلخُش ٖٓ حُو٤ٜٛٞش ُٖ ٣ظٌٔ٘ٞح ٖٓ حُؼَٔ رخ٢ُٔ٘ حُٔؼظخى ٝ 

لظْ ػ٤ِْٜ ح٣َُٝش ك٢ حطوخً حُظو٤ِي١, كخُلخُش ح٫ٓظؼ٘خث٤ش حُظ٢ طظ٤ِٔ رٜخ حُٔيٕ رؼي حُيٓخٍ ط

حُوَحٍ ٝ حَُٔػش ك٢ ح٫ٓظـخرش ٝ حك٤خٗخ  حُزلغ هخٍؽ حُٜ٘يٝم ػٖ حُلٍِٞ ح٫ٓظؼ٘خث٤ش ٝ 

 حكظٔخٍ ٗـخكٜخ.

حُٞهض هي كخٕ ُظ٣ٌٖٞ  ( ك٢ حٗخٍطٚ ح٠ُ ٓ٘طوش حَُ٘م ح٢ٓٝ٫ رؤ2016ٕأٟٝق )رًَخص, 

٘ق رٌخكش أٗٞحػٚ, ٤ُْٝ كو٢ "حٓظَحط٤ـ٤ش اه٤ٔ٤ِش ٩ػخىس ح٩ػٔخٍ" ٖٓ ٗؤٜٗخ إٔ طؼخُؾ حُؼ

حَُٜحػخص حُٔظؼِوش ريٍٝ حَُر٤غ حُؼَر٢, ٝ حػخىس حػٔخٍٛخ ٛٞ حُٔز٤َ ح٫ٓؼَ ُظ٤١ٖٞ ح٫ٖٓ 

ٝ ح٬ُّٔ, ٝػيى ؿِٔش ٖٓ حًَُخثِ ٌُٜٙ ح٫ٓظَحط٤ـ٤ش طَ٘ٔ ٍإ٣ش اه٤ٔ٤ِش ؿٔخػ٤ش ٝٓ٘خًٍش 

ػخىس ح٩ػٔخٍ ٝحُظ٤ٔ٘ش ٓل٤ِش كؼخُش ٝأٖٓ ٢ًً, رخ٩ٟخكش ا٠ُ حُٜٔخُلش ٝحُؼيحُش ٝح٩ٜٗخف ٝا

 ٝحُويٍس.

إ ٓٔخػ٢ حُيٍٝ حُٜ٘خػ٤ش حٌُزَٟ ك٢ حػيحى حٓظَحط٤ـ٤خص طٔٔق ربػخىس ح٫ػٔخٍ ٝ حُز٘خء ك٢ 

حُيٍٝ رؼي حُِ٘حع ٝ حُلَد ٫ طظٞهق ُو٘خػظٜخ رظٞك٤َ حُٔٞم حَُحثـش ُٔ٘ظـخطٜخ حُٔظطٍٞس 

طَطٜخ ح٫ه٤ٔ٤ِش ٝ ح٤٘ٓ٫ش, رٜلش ٓٔظَٔس, ٝ ٌُٜ٘خ ح٠٣خ  طٔؼ٠ ُظزؼ٤ش ٌٛٙ حُيٍٝ ُظو٣ٞش ٤ٓ

ٖٝٓ ٛ٘خ طزَُ حُلخؿش ح٠ُ ػوي َٗحًخص حه٤ٔ٤ِش ٝ ى٤ُٝش ُِٔٔخٛٔش ك٢ حػخىس ح٫ػٔخٍ رٍٜٞس 

 ٣ظْ ك٤ٜخ طزخىٍ حُٔ٘لؼش ٝ حُٜٔخُق حُٔ٘ظًَش ٓغ حُللخظ ػ٠ِ حُؼٞحرض حُو٤ٓٞش ُِيُٝش.

ٖ رخُ٘ؤٕ حُؼخّ ك٢ اٗٚ ُٖٔ ح١ٍَٝ٠ُ إٔ ٣٘و١َ حُزلخع ٝ ح٫ًخى٤٤ٔ٣ٖ ٝ ح٤٤ُٜٖ٘ٔ ٝ حُٜٔظ٤ٔ

َٓكِش اػخىس حُز٘خء ٝ ح٫ػٔخٍ رؼي حُلَد ك٢ ٗوخٕ ٓٞٓغ ٝ ٓٞػن ٓغ أٛلخد حُِٜٔلش ك٢ 

حُؼ٤ٖ ح٣ٌَُْ ك٢ ٌٛٙ حُٔيٕ حُٔٔظٜيكش ٫ ٣ـخى حًَُخثِ حُظ٢ طز٠٘ ػ٤ِٜخ ح٫ٓظَحط٤ـ٤خص, ٝ ٫ 

ؿخطْٜ ٝ ٣وظِق حٌُؼ٤َ ػٖ طؼ٤٤ٖ ٛئ٫ء ٝ طلي٣يْٛ ٌُٖٝ حُؼَٔ حُلو٤و٢ ك٢ طؤ٤١َ حكظ٤خ

ططِؼخطْٜ ك٢ ٍٛٞس أٛيحف ه٤َٜس ٝ ٓظٞٓطش ٝ رؼ٤يس ح٫ؿَ ٣لظخؽ ح٠ُ حٍحىس ٤ٓخ٤ٓش 

 ٝحٟلش حُٔؼخُْ ٝ ىػْ حهظٜخى١ ٣ظْٔ رخُٞحهؼ٤ش ٝ حُؼ٤ِٔش.

( ٣ز٤ٖ ط٘ٞع حٛلخد حُِٜٔلش ك٢ ػ٤ِٔش حػخىس ح٫ػٔخٍ ػ٠ِ حُٔٔظ٤٣ٖٞ 3ٝحٌَُ٘ ٍهْ )

 حُٔئ٢ٔٓ ٝ ح٫ٗٔخ٢ٗ:
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 د حُِٜٔلش ك٢ ػ٤ِٔش حػخىس حُز٘خء ٝ ح٫ػٔخٍحٛلخٓٔظ٣ٞخص ( 3ؽىً )

 

ٛ٘خى ٗوخٕ ٓظِح٣ي كٍٞ اػخىس ح٩ػٔخٍ ك٢ ٤ُز٤خ رٌَ٘ ػخّ ٝ ك٢ ر٘ـخ١ُ ٝ َٓص رٌَ٘ 

 هخٙ ك٢ ىٝحثَ ح٤ُٔخٓش حُـَر٤ش ٝح٩ه٤ٔ٤ِش, ٝهي ىأرض ح٫ْٓ حُٔظليس ػزَ رؼؼظٜخ ك٢ ٤ُز٤خ

UNSMIL  ػٔخٍ ػٖ ًؼذ, ك٢ ك٤ٖ إٔ ٝ ح٫طلخى ح٧ٍٝٝر٢ ػ٠ِ ىٍحٓش ه٤خٍحص اػخىس ح٩

رؼٞ حُلٌٞٓخص حُـَر٤ش )ٝؿ٤َ حُـَر٤ش( طل٠َ ٗلٜٔخ ُظِؼذ ىٍٝح  ك٢ ػ٤ِٔش اػخىس 

ح٩ػٔخٍ, ًٔخ طؼُِ حُيٍٝ ح٩ه٤ٔ٤ِش أٗ٘طظٜخ ك٢ ٌٛح حُٜيى, ك٤غ ٫ ٣َ٣ي أكي إٔ ٣لٞطٚ 

إٔ ٌٛح  حُوطخٍ ػ٘يٓخ ٣ل٤ٖ حُٞهض ٢ٌُ طظوٌ ٤ُز٤خ هطٞس طـظخُ رٜخ حَُٜحع حُلخ٢ُ. ٌُٖٝ ٣زيٝ

حُ٘وخٕ كٍٞ اػخىس ح٩ػٔخٍ ٣وّٞ ػ٠ِ حكظَحٝ إٔ هط٢ اػخىس ح٩ػٔخٍ رؼي حُلَد 

ٓظٔظٜيف حُٔيٕ حُٔظ٠ٍَس رٌَ٘ أ١ُٞٝ, ٝ ػ٠ِ ٍأٜٓخ ر٘ـخ١ُ ٝ َٓص ٝ طخٍٝؿخء, ٌُٖ 

حُٞحهغ ٣ظ٘خهٞ ٓغ ٌٛح ح٫كظَحٝ, ك٤غ حٕ طًَِٔ حُِٔطش حُٔؼظَف رٜخ ى٤ُٝخ  ك٢ ١َحرِْ ٝ 

َ ك٢ ٓؼظْ رخه٢ حُٔيٕ ٣ـؼِٜخ ط٘لن رٌَ٘ ؿ٤َ ػخىٍ, ٝ ط٤ْٔ ًَ ٌٛح ػيّ هيٍطٜخ ػ٠ِ حُؼٔ

 ح٫ٗلخم ك٢ ٛخُلٜخ, ٓٔخ ٓخْٛ ك٢ ٣ُخىس كخُش حُظٞطَ ر٤ٖ ح٧هخ٤ُْ

٣ٔؼَ ًظخد "حًَُخثِ ح٫ٓظَحط٤ـ٤ش ٩ػخىس ر٘خء حُيُٝش ح٣َُٜٔش", ُٔئُلٚ ػزيحُوخُن كخٍٝم 

أٗـغ ٓوٞٓخص ٝأٌٗخٍ حُز٘خء (, ىٍحٓش طل٤ِ٤ٜش ٓٞٓؼش, ٗخؿِٜخ ٜٝٛٔخ ط٤ٛٞق 2016)

ح٤ُِْٔ ًَُخثِ ٜٗٞٝ حُيُٝش ح٣َُٜٔش, رل٤غ طٌٕٞ هخ٤ُش ٖٓ حُلٔخى ٓؼظٔيس ػ٠ِ أٓخّ 
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( ٝ ؿ٤َٛخ ٖٓ حُٜٔخىٍ 2016حُؼيحُش ٝحُلَٙ حُٔظٌخكجش. ٝ حٓظَٗخىح ريٍحٓش كخٍٝم )

ط٤ـ٤ش حًٌٍُٔٞس ك٢ ٌٛٙ حٍُٞهش,  ٣ٌٖٔ طؼ٤٤ٖ ػٔخ٤ٗش ًٍخثِ أٓخ٤ٓش ٣ـذ إٔ طظٞكَ ك٢ حٓظَح

 اػخىس حُز٘خء رؼي حُلَد ك٢ ٤ُز٤خ:

"أ٧ٖٓ ٝ ح٫ٓظوَحٍ", ٝ ًُي رظٌؼ٤ق حُـٜٞى ك٢ طٞك٤ي ٝ طط٣َٞ  ح٤ًَُِس ح٠ُٝ٧ .1

 حُٔئٓٔظ٤ٖ حُؼ٣ٌَٔش ٝ ح٤٘ٓ٧ش ُظ٤ٌٜٔ٘خ ٖٓ ر٢ٔ ح٧ٖٓ ٝ ط٤١ٖٞ ح٫ٓظوَحٍ.

ُز٘خء "حُظؼ٤ِْ" ك٤غ ٖٓ ه٬ُٜخ طظٜيٍ أ٤ٔٛش حُظؼ٤ِْ ًوخػيس أٓخ٤ٓش  ح٤ًَُِس حُؼخ٤ٗش .2

 حُيُٝش رؼي حُلَد ٝ حَُه٢ رخُٞػ٢ حُؼخّ ٝ رخُظِٔق رخُؼِْ ٝ ح٬١٫ع ٝ حُٜٔخٍس.

"حُٜلش" ٢ٛٝ ٖٓ أرَُ حًَُخثِ حُظ٢ طوّٞ ػ٤ِٜخ ح٠ُٜ٘ش ٝحُظ٤ٔ٘ش  ح٤ًَُِس حُؼخُؼش  .3

ٝ ؿؼَ حُ٘ؼذ ٛل٤ق حُز٤٘ش ٝ ١ٞٓ حُٔؼ٤٘ش ٝ حُؼَٔ ػ٠ِ ح٬ٛكخص ؿ٣ٌٍش ك٢ 

 حُ٘ظخّ حُٜل٢ ٝ حُٞهخث٢.

"حُؼيحُش ح٫ؿظٔخػ٤ش", ٖٓ ه٬ٍ طوي٣ْ طٌخكئ كَٙ ٝٗظخّ ػخىٍ  س حَُحرؼشح٤ًَُِ .4

ُظ٣ُٞغ ح٧ؿٍٞ ٝحَُٔطزخص, ا٫ إٔ طلو٤ن حُؼيحُش ح٫ؿظٔخػ٤ش ٣ؼظٔي ػ٠ِ ط٤ٔ٘ش 

ح٫هظٜخى ٟٝٝغ ٜٗٞٙ هخ٤ٗٞٗش ٝىٓظ٣ٍٞش طٟٞق ٓلّٜٞ ح٧ؿَ, ا٠ُ ؿخٗذ 

 و٤و٤ش.ٍَٟٝس حُظوِٚ ٖٓ حُلـٞس ر٤ٖ ح٧ؿٍٞ ح٤ٔٓ٫ش ٝح٧ؿٍٞ حُل

ٝحُظ٢ ط٘يٍؽ طلض ػ٘ٞحٕ " حُٔؤُم ح٫هظٜخى١ ٤ًٝل٤ش حُوَٝؽ  ح٤ًَُِس حُوخٓٔش .5

ٓ٘ٚ" ٝٛ٘خ ٣ظٞؿذ ػ٠ِ حُوخث٤ٖٔ ػ٠ِ ػ٤ِٔش حػخىس ح٫ػٔخٍ حػيحى طٍٜٞح  ٓل٬ٜ  

ػٖ ٬ٓٓق حُوَٝؽ ٖٓ حُٔؤُم ح٫هظٜخى١ ح١ٌُ كَ رؼي حٗظٜخء حُؼ٤ِٔخص حُؼ٣ٌَٔش 

١٫َحف حُٔوظِلش, ٖٓ ه٬ٍ ططز٤ن ٟي ح٫ٍٛخد ٝ حَُٜحع حُِٔٔق ر٤ٖ ح

ح٤ُٔخٓخص ه٤َٜس ح٧ؿَ, ٝاػخىس ٤ٌِٛش حُٔٞحُٗش حُؼخٓش ٝحُز٤٘خٕ حُُٞح١ٍ ح١ٌُ ٣وّٞ 

 رظ٘ل٤ٌ ح٤ُٔخٓخص.

ك٢ٜ "حُلوَ ٝاػخىس ط٣ُٞغ ػَٝس حُز٬ى", حٗط٬هخ  ٖٓ ٓٞهق حُؼيحُش  ح٤ًَُِس حُٔخىٓش .6

 ٤ٔش حٌُٔخ٤ٗش ٝ ح٫ه٤ٔ٤ِش.ك٢ طٞظ٤ق حُؼَٝس ك٢ ح٫هظٜخى حُٔل٢ِ ٝ طٌخكئ كَٙ حُظ٘

"طط٣َٞ حُـٜخُ ح٩ىح١ٍ ُِيُٝش ٝطل٤ٌي ىُٝش حُلٔخى", ٖٓ ه٬ٍ  ح٤ًَُِس حُٔخرؼش .7

طط٣َٞ حُـٜخُ حُل٢ٌٓٞ ٝ حُظٞػ٤ش حُٜخىكش ح٠ُ ػيّ حٓظيحٓش حُلٔخى ٝ ىٍٝٙ حُِٔز٢ 

 ك٢ طو٣ٞٞ ٤ًخٕ حُيُٝش ح٤ُٔخ٢ٓ ٝ ح٫هظٜخى١ ٝ ح٢٘ٓ٫.

ٛ٘خ ٣ـيٍ حُوٍٞ إٔ ح٫ٓظؼـخٍ ك٢ ًظخرظٚ ٝ ح٫ٓظلظخء  "حُيٓظٍٞ" , ٝ ح٤ًَُِس حُؼخٓ٘ش .8

ػ٤ِٚ ٫ ٣ٔؼَ رؤ١ كخٍ ٖٓ ح٧كٞحٍ حٓظيحٓظٚ, كخُؼَٔ ػ٠ِ حٓظَٔحٍ حُظيحٍٝ ٝ 

حُ٘وخٕ ٝ حُزلغ ٝ حُيٍحٓش رطَم ٤ِٓٔش ك٢ حُٔٔخٍ حُيٓظ١ٍٞ ٛٞ حُٔ٘طِن 

ٝ ٍُِٞٛٞ ح٠ُ أًزَ ىٍؿخص حُظٞحكن حُٔـظٔؼ٢ ػ٤ِٚ ٜٓٔخ أهٌ ٖٓ ٝهض ك٢ ًُي, 

 ٌٛح ٓخ ٣وٜي رٚ ك٢ حػظزخٍٙ ٤ًٍِس حٓخ٤ٓش ُِؼَٔ ك٢ حػخىس حُز٘خء ٝ ح٫ػٔخٍ.
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 ػٕبفش اعزذاِخ اعزشار١غ١خ اػبدح الإػّبس .5

ح٫ٓظيحٓش رٌَ٘ ػخّ طوّٞ ػ٠ِ طٞك٤َ حكظ٤خؿخص حُلخَٟ ٝ ٟٔخٕ طٞك٤َ حكظ٤خؿخص ح٫ؿ٤خٍ 

ح٫ٓظَحط٤ـ٤ش, ٝ  حُوخىٓش, ٝ ط٠ٖٔ أ٠٣خ  روخء ح٫ٛيحف ٝحٟلش ؿ٤ِش ك٢ ًَ َٓحكَ ططز٤ن

ٖٓ ٛ٘خ كبٕ ٓـخٍحس َٓحكَ حٓظَحط٤ـ٤ش حػخىس حُز٘خء ٝ ح٫ػٔخٍ طلظْ ٝؿٞى ػ٘خَٛ حٓخ٤ٓش 

 ط٠ٖٔ ك٤خس ٝ ك٣ٞ٤ش ح٫ٓظَحط٤ـ٤ش ٝ حٓظَٔحٍٛخ ك٢ حٓٞأ ٝ أكٖٔ حُظَٝف ػ٠ِ حُٔٞحء.

حُٟٞغ ح٫ٓظؼ٘خث٢ ُِؼَٔ طلض ظَٝف حُلَد ٝ ٓخ رؼي ٜٗخ٣ظٜخ ٣ٌَٔ ؿ٤ٔغ كٞحؿِ 

ح٫ىحٍس ك٢ حُيٍٝ ح٫ًؼَ طويٓخُ, ٝ ٣ِىحى ٓٞءح  ك٢ حُيٍٝ حُ٘خ٤ٓش ٝ حُظ٢ طٔززض  ح٠ٗ٫زخ١ ٝ

حُلَد ك٢ ح٤ٜٗخٍ َّٛ حُِٔطش ح٤ُٔخ٤ٓش ٝ ح٫ىح٣ٍش رٜخ, ٝ حُلَد ٝ حُِ٘حع ك٢ ٤ُز٤خ ططٍٞ 

ٖٓ حُ٘خك٤ش ح٤٘ٓ٫ش ٝ ح٫هظٜخى٣ش ٝ ح٤ُٔخ٤ٓش ٝ ٫  2017كظ٠  2014ح٠ُ ًٍٝطٚ ٓخ ر٤ٖ ػخ٢ٓ 

 ك٢ حٓظؼخىس ح٫ٖٓ ٝ ح٫ٓظوَحٍ ٓلِٔش رخُٔوخ١َ.ُحُض حُط٣َن 

 

إ حُـٜٞى حُٔزٌُٝش ُِوَٝؽ رؤ٣ش حٓظَحط٤ـ٤ش ك٤ٌٓٞش ٩ػخىس حُز٘خء ٝ ح٫ػٔخٍ ك٢ ٤ُز٤خ ٣ـذ 

حٕ طظٞحكَ ُٜخ ػ٘خَٛ ح٫ٓظيحٓش ح٬ُُٓش ٍُِٞٛٞ ح٠ُ حٛيحكٜخ, ٝ حٓظَٗخىح  رؤػٔخٍ ح٫ْٓ 

 ,NSDS)حُظط٣َٞ ك٢ حُيٍٝ رؼي حُِ٘حع حُٔظليس ك٢ ٓـخٍ طط٣َٞ حٓظيحٓش حٓظَحط٤ـ٤ش 

 كبٕ حُؼ٘خَٛ حُظخ٤ُش ٣ـذ طٞحكَٛخ: (2009

 

 اٌفُٙ اٌؼ١ّك ٌغجت إٌضاع اٌؼٕقش الأٚي: .1

ٖٓ رخد حُل٤طش ٩كظٔخٍ طـيى حُِ٘حع ك٢ ٤ُز٤خ ػ٠ِ حُٔٔظٟٞ حُٔل٢ِ ٝ حُو٢ٓٞ ٣ـذ 

ش ٝ ؿي٤ُش ٝ ٓ٘خه٘ش حُـٞحٗذ حُٔ٘ظٍٞس ٝ حُـ٤َ ٓ٘ظٍٞس ٧ٓزخد حُِ٘حع ٜٓٔخ ًخٗض ٓئُٔ

 حُظ٢ ط٘يٍؽ طلض ح٥ط٢:

 حُلوَ ٝ حُؼُٞ ك٢ حُٔيٕ ٝ حُوَٟ ٝ ط٤ٜٖٔ حُِٔطش ح٣ًَُِٔش ُٜخ 

  ٌُٜٙ ح٠ُـ٢ حُٔل١َ ػ٠ِ حٓظـ٬ٍ حُٔٞحٍى حُو٤ٓٞش ىٕٝ ح٫ُظلخص ح٠ُ ح٫هظٜخى حُٔل٢ِ

 حُٔ٘خ١ن

 ٍٙؿ٤خد حُـ٤ٖ حُٔٞكي ٝ حُظٞحؿي حُٔل٢ِ ُٚ ٝ هِش حٗظ٘خ 

 ٢٘٣ ٝ حٗظ٘خٍ حُلٌَ حُٔظطَفح٫ٓظوطخد حُؼوخثي١ ٝ حُي 

 ح٫ٗؼِحٍ حُؼَه٢ ٝ حُوز٢ِ ػٖ حُيُٝش 

 ػي٤ٓش حُيُٝش ٝ ػيّ حكظَحّ حُوخٕٗٞ ك٢ حُٔ٘خ١ن حُِٜٔٔش ٖٓ حُِٔطش ح٣ًَُِٔش 

 حُظلٌي حُٔـظٔؼ٢ ٝ حُظـ٤٤َ حُي٣ٔٞؿَحك٢ ُِٔ٘خ١ن حُليٝى٣ش ٝ حُ٘خث٤ش 

   ح٤ٜٗخٍ حُويٓخص ٝ حُز٤٘ش حُظلظ٤ش ٌُِٔخٕ ح٫ًؼَ ط٠ٍَح 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   81 

 
 

 سثو اٌزط٠ٛش اٌّغزذاَ ثجٕبء اٌغلاَ ٕقش اٌضبٟٔ:اٌؼ .2

 ر٘خء ح٫ٖٓ ٝ ح٬ُّٔ ُٖ ٣٘ـق ح٫ ربٓظيحٓش حُؼ٘خَٛ حُظخ٤ُش:

 ح٠ُ ٍكخٙ حُٔـظٔغ ح٤ُِز٢ رخُؼيحُش , ٝحُو٠خء ػ٠ِ حُلوَ  ح٫ٓظيحٓش ح٫هظٜخى٣ش ٍُِٞٛٞ

ُلؼخٍ ٖٓ ه٬ٍ هِن حُؼَٝس ٝٓزَ حُؼ٤ٖ ٝ حٍُٞٛٞ ا٠ُ حُٔٞحٍى ٝح٫ٓظويحّ ح٧ٓؼَ ٝح

 ُِٔٞحٍى حُطز٤ؼ٤ش ك٢ ؿ٤ٔغ حٗلخء ٤ُز٤خ.

 ًُي رظ٘ـ٤غ ًَ ٓزَ ٝ ٓزخىٍحص حُٜٔخُلش حُٔـظٔؼ٤ش ر٤ٖ  حٓظيحٓش حُِْٔ حُٔـظٔؼ٢ ٝ

 حُوزخثَ ٝ حٌُٔٞٗخص ٝ ح٫ػَحم ٝ ػوي ٓٞحػ٤ن ٓل٤ِش رخُز٘خء ػ٠ِ ٗـخكخص ٤ُز٤ش ٓخروش.

 اداسح ػ١ٍّخ اٌزط٠ٛش اٌّغزذاَ ثؼذ اٌؾشة اٌؼٕقش اٌضبٌش:  .3

ـٔغ حُزلخع رو٤ٜٛٞش ٝ طلَى ظَٝف ًَ ىُٝش حٝ كظ٠ حه٤ِْ ك٢ حُز٤جش ح٫ىح٣ٍش ٝ ٣

ح٤ُٔخ٤ٓش ٝ ح٫هظٜخى٣ش ٝرخُ٘ظَ ح٠ُ حُظَٝف حُلخ٤ُش ك٢ ٤ُز٤خ كبٕ ٓزخىة طٞك٤َ حُز٤جش 

 حُٔؼ٠ِ ٩ىحٍس ػ٤ِٔش حُظط٣َٞ ٣ٌٖٔ َٓىٛخ ك٢ حُظخ٢ُ:

  حُٔ٘خًٍش ٝ ػيّ ح٩هٜخء ١٧ ٖٓ أٛلخد حُِٜٔلش 

 ػ٠ِ ح٣ُٞٝ٫خص ٝ كـٜٔخ ٝ حٛيحكٜخ ٝ آؿخُٜخ حُو٤َٜس ٝ حُٔظٞٓطش ٝ حُط٣ِٞش حُظٞحكن 

  ٍِٞح٩ٓظلخىس ٖٓ حُظٌَحٍ ٝ حُظـ٣ٌش حُؼ٤ٌٔش ُِؼ٤ِٔش ٝ ػيّ هُٞزش حُل 

 ثٕبء اٌمذساد اٌجؾش٠خ اٌّؾ١ٍخ ٚ اٌم١ِٛخ اٌؼٕقش اٌشاثغ: .4

ـ٬ٍ ٓٞحٍىٙ ح٫ٓخّ ك٢ ح٣ش ػ٤ِٔش حُظط٣َٞ حُٔٔظيحّ ٛٞ حُزؼي حُز١َ٘ ٝ ٤ًل٤ش حٓظ

رخُط٣َوش حُٔؼ٠ِ, ٝ ٌُٖ ٓخ ط٤َ٘ ح٤ُٚ ح٫ٍهخّ ٝ ح٫كٜخث٤خص ح٤ُِز٤ش ح٤َُٔٓش ٝ حُي٤ُٝش 

ُٖ ٣ـؼَ طٞك٤َ ٌٛٙ حُويٍحص آ٤ٗخ  رخ٧َٓ ح٤ُٜٖ, كظي٢ٗ ٓٔظ٣ٞخص حُظؼ٤ِْ حُ٘ظ١َ ٝ 

ح٢ُٜ٘ٔ ٝ اهظلخء كَٙ حُؼَٔ ٝ حُوزَس ح٤ُٔيح٤ٗش ٤ٌٕٓٞ حُؼخثن ح٫ٓخ٢ٓ ٌُٜٙ حُؼ٤ِٔش, 

 ُي طزَُ حُلخؿش حُِٔلش ُظط٣َٞ ٝ ر٘خء حُؼَٝحص حُز٣َ٘ش ربطزخع حُوطٞحص حُظخ٤ُش:ٝ رٌ

 ؿٔغ ٝ طو٣ٞش ؿٞىس حُٔؼِٞٓخص حُلخ٤ُش ُلخُش حُٔٞحٍى حُز٣َ٘ش ٝ ط٤ٜ٘لخطٜخ 

 طٞك٤ي ٓؼخ٤٣َ حٌُلخءس ُِٔٞحٍى حُز٣َ٘ش ٝ حػخىس حُؼوش ك٢ حُظ٤ٜ٘ق حُل٢ٌٓٞ ُٜخ 

 ُوطخع حُل٢ٌٓٞ ٝ حُوخٙطٞك٤َ حكٞحٝ حُظٞظ٤ق ٧ٍرخد حُؼَٔ ك٢ ح 

 ط٘ـ٤غ ح٫ريحع ٝ ح٣َُخىس ك٢ حُٔ٘خ٣ٍغ حُٜـَٟ ٝ حُٔظٞٓطش 

 ٍط٤٤ِٔ حُوخىس ٝ حُٔظلٞه٤ٖ ك٢ ٓـخ٫ص حُؼَٔ رخُوطش ح٫ٓظَحط٤ـ٤ش ٩ػخىس ح٫ػٔخ 

الا٠ٌٛٚبد ٚ اٌزغٍغً فٟ الافلاؽبد اٌغ١بع١خ ٚ الاداس٠خ فٟ  اٌؼٕقش اٌخبِظ: .5

 اٌمطبع اٌؾىِٟٛ

ش, ططٍٞ ٓلّٜٞ حُيُٝش ٤ُٜ٘ي طـ٤َح  ؿ٣ٌٍخ  ك٢ ىٍٝ حُلٌٞٓخص ه٬ٍ حُؼوٞى حُٔخ٤ٟ

ٝكـْ طيهِٜخ حُٜخىف ٩ػخىس حُز٘خء رؼي حُِ٘حع ٝ ُظ٤٤َٔ ػـِش حُل٤خس ح٤ٓٞ٤ُش ُِٔٞح١ٖ 
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ٝطٞك٤َ حُويٓخص ح٣ٍَٝ٠ُش ُٚ ك٢ ٌٛٙ حُظَٝف ح٫ٓظؼ٘خث٤ش, ٝٓغ حُى٣خى كـْ 

رؼي ح٧ُٓخص, ًخٕ ُِحٓخ  ػ٤ِٜخ ح٠ُـ١ٞخص ٝح٧ػزخء حُويٓخط٤ش ػ٠ِ حُلٌٞٓخص أػ٘خء ٝ 

حُو٤خّ رخُؼي٣ي ٖٓ ػ٤ِٔخص ح٬ٛ٩ف ٝحُظـ٤٤َ ك٢ آ٤ُخص ػَٔ ٓئٓٔخطٜخ حُل٤ٌٓٞش ُظظ٤ٌق 

ٓغ ح٫ُى٣خى حُٔلخؿت ػ٠ِ حُطِذ ك٢ هيٓخص حُوطخع حُؼخّ, ٌُٖٝ حُٔئحٍ ٣ٌٖٔ ك٢ ٤ًل٤ش 

خرش ػ٤ِٔش ٝ َٓػش ٝ ؿٞىس ٌٛح حُظـ٤٤َ ك٢ حُظ٣َ٘ؼخص ٝ حُوٞح٤ٖٗ ٝحُظ٢ هي طٌٕٞ رٔؼ

ٝ هي طليػض حُؼي٣ي ٖٓ حُٜٔخىٍ ػٖ ‘ ط٤ٌق ٝ ٝحٓظـخرش ػٟٞخ  ػٖ ًٜٞٗخ ا٬ٛكخ  

 ,NSDS)حَُٔحكَ حُظ٢ ٣ٌٖٔ حطزخػٜخ ٌُٜح حُظ٤ٌق ٝ ٖٓ أرَُٛخ ىٍحٓش ح٧ْٓ حُٔظليس 

ٝ حُظ٢ ٤ٓظزغ حُزخكغ ٌٛٙ حَُٔحكَ رزؼٞ ح٩ٓوخ١خص حُٔل٤ِش ٝ حُظ٢ هي  (2009

 ٤ز٤خ ٝ ٓلخُٝش ط٣َٔغ حُؼ٤ِٔش رـؼَ ح١٩خٍ ح٢ُِ٘ٓ أهَ:طظ٘خٓذ ٝ حُٟٞغ حَُحٖٛ ك٢ ُ

 ( 0حَُٔكِش ح٠ُٝ٫ - )ُِٕٔٞحهغ حُوطَ ٝ طو٤َِ حُؤخثَ  ط٤ٌق ح٫ٓظـخرش ح٤ٗ٥ش ٓ٘ظخ

حُز٣َ٘ش ٝ حُٔخى٣ش ُِٔيٕ حُٔظ٠ٍَس, ٝ ٓ٘ظطَم ح٠ُ ٌٛح حُـخٗذ ٖٓ ح٫ٓظـخرش ٝ ىٍٝٛخ 

 ك٢ ط٣ٌٖٞ ٝ طو٣ٞش ح٫ٓظَحط٤ـ٤ش ك٢ ٓخ رؼي.

 طو٣ٞش ؿٞىس حُٔؼِٞٓخص حُلخ٤ُش  رـٔغط٤ٌق ٓؼِٞٓخط٢  ٓ٘ٞحص( 3-2ِش حُؼخ٤ٗش )حَُٔك ٝ

ُلخُش حُٔٞحٍى حُز٣َ٘ش ٝ ط٤ٜ٘لخطٜخ ٝ طٞك٤َٛخ ُز٤جش أٍرخد حُؼَٔ ػزَ ؿٜخص ك٤ٌٓٞش ٝ 

ؿ٤َ ك٤ٌٓٞش ك٢ ٓ٘ظٞٓش طظز٠٘ ٓزيأ ك٣َش حُٔؼِٞٓش ٝ ىهظٜخ ًٜٞٗخ كن أ٤َٛ ٌَُ 

 ز٘خء.حٛلخد حُِٜٔلش ك٢ ػ٤ِٔش حػخىس حُ

 ( 4-3حَُٔكِش حُؼخُؼش )ٝحٍُٞٛٞ ح٠ُ ط٤ٌق حُؼٞىس ح٠ُ ح٫ٓظوَحٍ حُوي٢ٓ  ٓ٘ٞحص

حُلخُش حُطز٤ؼ٤ش ٖٓ حُويٓخص حُؼخٓش ُِٔٞح٤٘١ٖ ٝ حػخىس حُٟٞغ ػ٠ِ ٓخ ًخٕ ػ٤ِٚ هزَ 

حُيٓخٍ ٓغ َٓحػخس طلٖٔ ٝ طط٣َٞ ٌٛٙ حُويٓخص ٍُِٞٛٞ ح٠ُ ٓٔظ٣ٞخص ٓوزُٞش ٖٓ 

ح٫ٓظَحط٤ـ٤ش ك٢ َٓكِش حُظ٘ل٤ٌ حُلؼ٢ِ ُؼ٤ِٔخص ٠ٍٟ حُٔٞح٤٘١ٖ, ٖٝٓ ٛ٘خ طزيأ 

 ح٬ٛ٫ف ٨ُٓي حُٔظ٢ٓٞ ٝ حُزؼ٤ي.

 الاعزغبثخ ا١ٔ٢خ ٚ دٚس٘ب فٟ ٚمٛػ الاعزشار١غ١خ .6

إ طـ٤َ ١خرغ حَُٜحع ٝ حُلَد ك٢ ريح٣خص حُوَٕ حُٞحكي ٝ حُؼ٣َٖ٘ رزَُٝ حُظطَف حُؼخرَ 

١ٌُ رخص ٣ِىحى َٓػش ك٢ ح٫ٗظ٘خٍ ُِوخٍحص ٝ كخ٫ص ح٫ٓظوطخد حُي٢٘٣ ٝ حُؼَه٢ حُلخىط٤ٖ ح

ٝ حُظٌٕٞ ٓغ ط٘ٞع ح٫ِٓلش ٝ ُٜٓٞش حُلٍٜٞ ػ٤ِٜخ ٝطٞظ٤ق ػٍٞس ح٫طٜخ٫ص ٝ حُظٞحَٛ 

ح٫ؿظٔخػ٢, ٣لظْ ػ٤ِ٘خ حػخىس حُ٘ظَ ك٢ حطزخع حُٔ٘خٛؾ حُظو٤ِي٣ش اُحء اػخىس ح٩ػٔخٍ رؼي 

 حُلَٝد ٝ حُِ٘حع.

ظِح٣ي ٍٝرٔخ ًخٕ ح٧َٓ ح٧ًؼَ أ٤ٔٛش ٛٞ إٔ إ طٞحطَ حُِ٘حع ٝ حُٔٞحؿٜخص حُِٔٔلش آهٌ ك٢ حُ 

طؤػ٤َحطٜخ حُظ٢ طِلن رخٌُٔخٕ طظِح٣ي رٍٜٞس ٓو٤لش, كبًح أ٤ٟق ًُي ا٠ُ حُظٞحًَ ٝ حُظٌِئ 

ٝٗوٚ حُٔٞحٍى ك٢ ىٝحثَ ٛخٗؼ٢ حُوَحٍ حُٔل٤٤ِٖ ٝ حُي٤٤ُٖٝ, كبٕ ٌٛح ٤٘٣َ ا٠ُ ٍَٟٝس 
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٤خٓخص حُظو٤ِي٣ش حُوخٛش رؼ٤ِٔش طط٣َٞ ٓٔخٍحص حرظٌخ٣ٍش ٝاػخىس ٗظَ هي طٌٕٞ ؿ٣ٌٍش ك٢ حُٔ

 اػخىس ح٩ػٔخٍ.

كخُش ح٫ٓظـخرش ح٤ٗ٥ش ُظلي٣خص حُلَد ٝ طؤػ٤َحطٜخ ػ٠ِ حُز٠٘ حُظلظ٤ش ٝ حُٔيٕ هي طظ٘خرٚ ح٠ُ 

كي ًز٤َ ٓخ ٣٘ظؾ ػٖ حٌُٞحٍع حُطز٤ؼ٤ش ٝ ح٧ُٓخص حُ٘خطـش ػٖ ظَٝف هي طٌٕٞ هخٍؿش ػٖ 

حُلَد ٝ حُِ٘حع هي طظـيى رٌَ٘ ٓلخؿت ٝ حٍحىس حُزَ٘, ٝ ٌُٖ حُلَم ح٧ٓخ٢ٓ ٛٞ حٕ كخُش 

ػ٤٘ق حٕ ُْ طؼخُؾ حٍٛٞ حُٔ٘خًَ ٝ حُٔٔززخص, ٝ رٌَ٘ ٗظ١َ ٝ ػخّ إ ىٍٝس ح٫ٓظـخرش 

 (:4ح٤ٗ٥ش ٣ٌٖٔ طٔؼ٤ِٜخ رخٌَُ٘ ٍهْ )

 

 
 

 ٬ُٓظـخرش ح٤ٗ٥ش رؼي حُلَٝدحُيٍٝس حُ٘ٔط٤ش ( 4ؽىً )

 

ٕ طئْٓ ُظلو٤ن حٓظيحٓش ح٩ؿخػش ٝاػخىس إ كؼخ٤ُش ح٫ٓظـخرش ح٣َُٔؼش ٝ ح٤ٗ٥ش ُٜخ حُويٍس أ

ح٩ػٔخٍ ربطزخع ٓزيأ رؼي حُ٘ظَ ٝ طٞهغ حُٔوَؿخص ٝ حُ٘ظخثؾ, ٝرخُظخ٢ُ كبٕ ٝؿٞى حُٔئٓٔخص ٝ 

هٞطٜخ ٝ حٓظيحٓظٜخ ٝ حٓظوَحٍٛخ ٣ؼظزَ حُؼخَٓ ح٫ًؼَ كؼخ٤ُش ك٢ ح٫ٓظـخرش ٝ طو٤َِ حُٔوخ١َ ٝ 
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ٓظوَحٍ ٛٞ طٞكَ ح٧ٖٓ ٝ ح٫ٓظوَحٍ ٝ ٍرٔخ حُؼخَٓ ح٫ٓخ٢ٓ ك٢ طٞك٤َ ٌٛٙ حُلخُش ٖٓ ح٫

 حُٞكيس ح٤ُٔخ٤ٓش ك٢ حُزِي حُٔظؤػَ ٖٓ حُلَد ٝ حَُٜحع.

إ طٞكَ ح٫ٍحىس ح٤ُٔخ٤ٓش ٝ حُيُٝش حُٔٞكيس ُٖ ٣ظؤط٠ ح٫ ر٤ٔؼخم كو٤و٢ ُِؼَٔ ػ٠ِ ٓٞحؿٜش 

٫ طلي٣خص حػخىس حُز٘خء ٝ ح٫ػٔخٍ رؼي حُلَد ٝ حُِ٘حع, ٝ حُٟٞغ حُوخثْ ك٢ ٤ُز٤خ ُٖ ٣٘ظؾ ح

٣ِٓيح ٖٓ حُِ٘حع ٝ حُلٔخى ك٢ حُظ٘خكْ ػ٠ِ "ًؼٌش" حػخىس حُز٘خء ٝ ح٫ػٔخٍ ٓظِحٓ٘خ  ٓغ ؿ٤خد 

حُوخٕٗٞ ٝ حٗلخًٙ ك٢ ٌَٗ ٝ آ٤ُش حُظؼخهي ػ٠ِ ٓ٘خ٣ٍغ حػخىس حُز٘خء ٝ ح٫ػٔخٍ, ٝ رٌُي طزَُ 

 ٍَٟٝس ِٓلش ك٢ ح٣ـخى ا١خٍ ػخّ ُِظؼخهي ٝ ٤ٓخٓخص ٛخىكش ٝ كؼخُش ٌُٜٙ حُؼ٤ِٔش.

 

 خ اٌٝ اعزشار١غ١خ اٌزؼبلذ اٌؾىِٟٛ لإػبدح اٌجٕبء ٚ الإػّبساٌؾبع .7

إ ػ٤ِٔخص اػخىس حُز٘خء ٝ ح٫ػٔخٍ ك٢ ١ز٤ؼظٜخ حُؼخؿِش ٝ حُِٔلش ٫ طظٔخ٠ٗ ٓغ ح٫ٓخ٤ُذ ٝ 

ح٤ُ٥خص حُظو٤ِي٣ش ُِظؼخهي حُل٢ٌٓٞ ك٢ ٤ُز٤خ, ٝ حُظؤه٤َ ٝ حُظؼو٤ي ك٢ اٗـخُ حُؼوٞى ٓغ ح١٧َحف 

٫ٝ طِز٢ ١ٔٞكخطْٜ حَُرل٤ش ك٢ أكٖٔ حُظَٝف, كخُظؤه٤َ حُِٖٔٓ ك٢ حُظ٘ل٣ٌ٤ش ؿي ٓ٘لَس ُْٜ 

ىكغ ح٩ُظِحٓخص حُٔخ٤ُش ٨ُػٔخٍ حُٔ٘لٌس ٠٣َ رٌَ٘ ًز٤َ رخ١٫خٍ ح٢ُِ٘ٓ ٝ طيكن ح٫ٓٞحٍ ك٢ 

حُٔ٘خ٣ٍغ رٌَ٘ ػخّ ٝ حُٔ٘خ٣ٍغ ًحص حُٔٔش ح٣َُٔؼش رٌَ٘ حًزَ, ٝ حُٔٔخػ٢ حُلخ٤ُش ٖٓ 

ٓـِْ حُ٘ٞحد ح٤ُِز٢ ك٢ حٓظليحع ٤ٛجش ك٢ٌٓٞ ؿي٣يس طوظٚ حُـٜش حُظ٣َ٘ؼ٤ش ٝ حُٔظٔؼِش ك٢ 

ربػخىس حُز٘خء ٝ ح٩ػٔخٍ ُٖ طٌٕٞ ا٫ ػويس حهَٟ ك٢ حُؼ٤ِٔش حُظ٘ل٣ٌ٤ش, ٝٓخ ٢ٛ ح٫ ٣ُخىس ك٢ 

 ٓٔظ٣ٞخص حُز٤َٝهَح٤١ش حُـ٤َ ٠٘ٓزطش ٝ ط٤َٓوخّ ٣ًَُِٔش حُوَحٍ.

ٔخٍ رؤِٓٞد ر٤َٝهَح٢١, ك٤غ ك٢ ٤ٓخم اػخىس ح٩ػٔخٍ ٣ـذ أ٫ ٗلخؿؤ رلَ٘ ؿٜٞى اػخىس ح٩ػ

إٔ كـْ ٌٛٙ حُـٜٞى طظـخُٝ رٌؼ٤َ ٓخ ٠ٔٔ٣ "حُو٤ٞى ػ٠ِ حُٜٔخّ حُظ٘ظ٤ٔ٤ش" 

)1965Tullock, .٢ٛ ٖٓ ِٛذ حِٓٞد حُؼَٔ حُز٤َٝهَح٢١ ٝ ) 

إ ٓـَٔ ٗطخم ؿٜٞى اػخىس ح٩ػٔخٍ ٣ظطِذ ٓٔظٟٞ ػخ٢ُ ٝ ٓؼوي ٖٓ حُظ٤ٔ٘ن, أرؼي ٓٔخ  

ك٢ ٗظَس كخكٜش ػ٠ِ كخ٫ص حُ٘ـخف ك٢ أُٔخ٤ٗخ حُـَر٤ش ٓخ  ٣ٌٖٔ إٔ طلووٚ حُز٤َٝهَح٤١خص, ٝ

رؼي حُلَد حُؼخ٤ُٔش حُؼخ٤ٗش ٝح٤ُخرخٕ, ٣ظ٠ق ؿ٤ِخ  إٔ ٝؿٞى ٓئٓٔخص ٌِٓٔش هزَ ح٫كظ٬ٍ ٍكغ 

ٓٔظ٣ٞخص حُ٘ـخف ك٢ ًِظخ حُلخُظ٤ٖ, ٝ ح١ٌُ ٓٔق رٞؿٞى ٗٞع ٖٓ ح٫ٓظوَحٍ حُٔئٓٔخط٢ , ٝ 

َٔ ػ٠ِ حُٜٞحٖٓ ري٫ ٖٓ ر٘خء حُوٞحػي ٝح٧ػَحف ؿؼَ ُِٔلظ٤ِٖ ك٢ ًُي حُٞهض, ك٣َش حُؼ

ٝحُٔؼظويحص ك٢ ر٤جش حُؼَٔ ٝٗظْ ٝأٌٗخٍ ط٘ظ٤ٔ٤ش ٖٓ حُٜلَ. ٌٛح ٣ؼ٢٘ إٔ حُٔلظ٤ِٖ ُْ ٣ؼخٗٞح 

ٖٓ ٌِٓ٘ش ٓؼَكش ٤ًل٤ش حُز٘خء , ٗخ٤ٛي ػٖ ط٤ٔ٘ن ر٘خء حُٔظطِزخص حُٔئ٤ٔٓش ُِي٣ٔوَح٤١ش 

 ح٤ُِزَح٤ُش ُِيٍٝ حُٔظ٠ٍَس ٖٓ حُلَد.

ش حُٔخثيس ك٢ حُٔ٘خ٣ٍغ ًحص حُٔٔخٍ ح٣َُٔغ رؼي حُيٓخٍ, ٢ٛ كَٝ ٓوخ١َ ك٤٘ش ٝ إ حُلخُ

ٓخ٤ُش ٝ هخ٤ٗٞٗش اٟخك٤ش ٝ حٍطلخع حكظٔخٍ اػخىس حُؼَٔ طٌخى طٌٕٞ كظ٤ٔش ٝ رٌُي ٣ـذ إٔ 
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طظؼخَٓ حُؼوٞى ٓغ ٌٛٙ حُٔوخ١َ ح٩ٟخك٤ش ٝحُٔٔئ٤ُٝخص حَُٔطزطش رٜخ ٝطؼ٤٤ٜ٘خ رٌَ٘ ٓؼوٍٞ 

,  ٝك٢ ٓلخُٝش ٓخروش (Moazzami et. al. 2011)حَُٔ٘ٝع  ر٤ٖ أٛلخد حُِٜٔلش ك٢

 ,Elhasia)ُِزخكغ ٣٩ـخى ح١خٍ ػخّ ٣٘ظْ حُظؼخهي حُل٢ٌٓٞ  رخٓظويحّ ٗظ٣َش ح٫ٗظٔش )

( طٔخ٤ٗخ  ٓغ حُظَٝف حَُحٛ٘ش ك٢ 2017ٝ ح١ٌُ طْ طط٣َٞٙ ك٢ ٍٝهش حهَٟ )حُلخ٤ٓش,  2006

خ١ُ ٝ َٓص ٝح١ٌُ ر٢٘ ػ٠ِ هٜخثٚ حُٔيٕ حُٔظ٠ٍَس ٗظ٤ـش حُلَد ػ٠ِ ح٫ٍٛخد ك٢ ر٘ـ

 ٝ ٓٔخص ٣ٌٖٔ َٓىٛخ ًخ٥ط٢:

 ٍح٤ٗ٥ش ٝ ح٫ٓظؼـخ 

 طٔخٍع ح٫َٟحٍ ٝ آػخٍٛخ 

 ٚهطَ طـيى حُِ٘حع ٝ ط٘ٞػ 

 حٍرخى كيٝى ح٤ٌُِٔش ٝ حُلَٓخص 

 حُظـ٤٤َ حُي٣ٔٞؿَحك٢ ٝ ح٫ٌٓخ٢ٗ 

 ط٘ٞع آ٤ُخص حُظ٣َٞٔ ٝ ح٫ىحٍس حُٔخ٤ُش ٝ حَُهخرش ػ٤ِٜخ 

 حُل٤٘ش ٝ حُظ٘ل٣ٌ٤ش حٍرخى هخثٔش ح٣ُٞٝ٫خص 

 حٍطلخع ٝط٤َس ٝ ٤ًٔخص حُظ٣ٍٞي ٝ ح٫ٓظ٤َحى 

 حٍطلخع ٓؼي٫ص حُظ٘ـ٤َ ُِؼٔخُش حُٔل٤ِش ٝ حُٞحكيس 

 طٔخٍع ح٩ؿَحءحص ح٫ىح٣ٍش ُِظؼخهي 

 طيحهَ حُِٔطخص حُٔخٌُش 

 

رخَُؿْ ٖٓ طؼيى ٝ ط٘ٞع حُؼوٞى حُٔظخكش ُِـٜخص حُل٤ٌٓٞش ك٢ ػ٤ِٔش حػخىس حُز٘خء ٝ ح٫ػٔخٍ, 

ٕ حُٜؼٞرش ٝ حُظلي١ ٣وؼخٕ ك٢ ٓيٟ ػوش ح١٧َحف حُٔظؼخهيس ك٢ ٗـخف حُؼوي ك٢ طِز٤ش ا٫ أ

ح٧ٛيحف حَُٔؿٞس ٖٓ حُٔ٘خ٣ٍغ, ٝ ٛ٘خ ٣ـيٍ حًٌَُ أٗٚ ٫ ٝؿٞى ُِؼوي حُٜل٤ق أٝ حُوطؤ 

رخُٔطِن ٝ حُـِّ, ر٤ي إٔ حُٜٔطِق حُٜل٤ق ٛٞ "حُؼوي ح٧ٓؼَ", ٝ ٖٓ ٛ٘خ طظَٜ حُلخؿش ح٠ُ 

ش ٝ هخٛش ٩هظ٤خٍ ٗٞع ٝ ٢ٔٗ حُؼوٞى حُل٤ٌٓٞش ك٢ كخُش حػخىس حُز٘خء ٝ طلي٣ي ٓؼخ٤٣َ ػخٓ

ح٫ػٔخٍ رؼي حُلَد ك٢ ٤ُز٤خ. ٝ هزَ حَُ٘ٝع ك٢ حُزلغ ػٖ ٌٛٙ حُٔؼخ٤٣َ ٣ـذ أ٠٣خَ ٟٝغ 

ٓليىحص ٌٛح حُ٘٘خ١ حُوخ٢ٗٞٗ ٝ حُل٢٘ ك٢ أَٓع ٝهض ٌٖٓٔ, ٝ حُظ٢ هي طظِوٚ ك٢ حُٔليىحص 

 حُظخ٤ُش:

  حُلٍِٞ حُٔظ٤ِشح٫رظؼخى ػٖ حُ٘ٔط٤ش ٝ 

 حَُٔٝٗش ٝ حُويٍس ػ٠ِ حُظ٤ٌق 

 ح٤ٗ٥ش ٝ حَُٔػش 
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 ح٩كٜخف ٝ حُ٘لخك٤ش ػ٘ي أٛلخد حُِٜٔلش 

 حُٔؼ٤خ٣ٍش حُل٤٘ش ٝ حَُهخرش ػ٤ِٜخ 

 حُٔٔئ٤ُٝش ح٫ٗٔخ٤ٗش ٝ ح٫ؿظٔخػ٤ش 

 ِحَُرل٤ش ٝ حُظلل٤ 

 ط٢٤٘٘ ح٫هظٜخى حُٔل٢ِ 

 َٔ٣ُخىس ٝ ط٘ٞع كَٙ حُؼ 

 ٟٚٔخٕ حُظ٣َٞٔ ٝ آ٤ُخط 

 ؼخٕٝ ح٫ه٢ٔ٤ِ ٝ حُي٢ُٝكَٙ حُظ 

 

 اٌخلافخ: .8

إ طزؼخص حُلَد ٝ حُِ٘حع ٫ ط٘ظ٢ٜ ػ٘ي كويحٕ ح٫ٍٝحف حُز٣َ٘ش كلٔذ, كظٞهق ػـِش 

حُٔؼ٤٘ش ٝ حُؼَٔ ٫ ٣وَ هطٍٞس ػٖ ٓٞص ح٠ُلخ٣خ, كٜيّ حُيٍٝ حُٔئ٢ٔٓ ُِيُٝش ٝ طٜي٣ي 

ٍ حُلَد ٝ حُِ٘حع هيٍحطٜخ حُٔخى٣ش ٝ ح٫ىح٣ٍش ك٢ ٓٞحؿٜظٜخ ُظلي٣خص ح٫ٓظـخرش ح٤ٗ٥ش ٥ػخ

٣ِ٤ٓي ٖٓ ح٠ُلخ٣خ رٌَ٘ ؿ٤َ ٓزخَٗ ٝ ًُي رظَى١ ؿٞىس حُويٓخص رؤٗٞحػٜخ ُِٔيٕ 

حُٔظ٠ٍَس ٝ ح١ٌُ ريٍٝٙ ٣ٔي ٖٓ حٓي َٓكِش حُظؼخك٢ ٝ ٣ِ٣ي ٖٓ ٓؼخٗخس حُٔٞح١ٖ, ٗخ٤ٛي ػٖ 

 حٌٓخ٤ٗش طـيى حُِ٘حع ٝ ػٞىس حُلَد ٖٓ ؿي٣ي.

ز٘خء ٝ ح٩ػٔخٍ ٣لظخؽ رٌَ٘ ؿ١َٛٞ ٝ ر١ٞ٤٘ حُٔؼ٢ ٍٝحء حُلٍِٞ حُ٘خؿؼش ك٢ ػ٤ِٔش اػخىس حُ

ا٠ُ طز٢٘ آظَحط٤ـ٤خص ٝحٟلش ٝ كخُٓش ُٔٞحؿٜش ٌٛٙ حُلخُش ح٫ٓظؼ٘خث٤ش ٖٓ حُؼَٔ ٝ حُز٘خء, 

ٌٝٛٙ حٍُٞهش ٢ٛ ٓلخُٝش َُْٓ ٬ٓٓق ٌٛٙ ح٫ٓظَحط٤ـ٤ش ٖٓ ٓ٘طِن طؼ٤٤ٖ حُظلي٣خص حُٔخػِش 

 حُلخُش ح٤ُِز٤ش.أٓخّ ٌٛٙ حُؼ٤ِٔش ٝ طؼ٤٤ٖ حًَُخثِ حَُث٤ٔ٤ش ُٜخ ك٢ 

ٖٓ حُٞحٟق إٔ ىٍحٓش ح٫ٓؼِش حُلٔ٘ش ٝ حٓظوخء حُيٍّٝ ٖٓ طـخٍد حُيٍٝ حُظ٢ هي َٓص رٌٜح 

حُ٘ٞع ٖٓ حُظلي٣خص ك٢ حػخىس ر٘خء ٝ حػٔخٍ حُٔ٘خ١ن حُٔظ٠ٍَس ٖٓ حُلَد, ٤٠٤ٓق حٌُؼ٤َ 

ك٢ ٤ُز٤خ,  ح٠ُ طلي٣ي ٝ طؼ٤٤ٖ حَُٔطٌِحص حُظخ٣ٍو٤ش ٝ حُوزَس ٣٧ش ٓلخُٝش ٩ػيحى ح٫ٓظَحط٤ـ٤ش

ٝ ٠ُٔخٕ حٍُٞٛٞ ح٠ُ حػ٠ِ ٓٔظ٣ٞخص ح٠َُٟ ٝ حٌُلخءس ك٢ ػ٤ِٔش حػخىس حُز٘خء ٣ـذ طؼ٤٤ٖ 

ػ٘خَٛ ٍث٤ٔ٤ش طٔخػي ػ٠ِ آظيحٓش ٌٛٙ ح٫ٓظَحط٤ـ٤ش ٝ حُظ٢ ٣ـذ أ٠٣خ  إٔ طظْٔ رخ٤ُُٞٔ٘ش 

ك٢ حَٗحى ًَ حٛلخد حُِٜٔلش ٓغ ٓٔش حَُٔٝٗش ك٢ حُظ٤ٌق ٓغ حُظَٝف حُٔظـ٤َس ٌَُ 

 .ٓ٘خ٣ٍؼٜخ

٣ؼظزَ ىٍٝ َٓكِش ح٫ٓظـخرش ح٤ٗ٥ش ٧َٟحٍ حُلَد ٝ حُِ٘حع حُوطٞس ح٠ُٝ٫ ك٢ طؤ٤ْٓ 

حٓظَحط٤ـ٤ش طِز٢ ح٫ٛيحف حُو٤َٜس ٝ حُٔظٞٓطش ٝ حُط٣ِٞش ح٫ٓي, ٝ اٛٔخٍ َٓػش ٝ آ٤ٗش ٌٛٙ 
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حُؼ٤ِٔش ٤ٓئػَ رٌَ٘ ٓزخَٗ ػ٠ِ ًَ ٓوَؿخص ػ٤ِٔش حػخىس حُز٘خء, ٝ ٌُُي ًخٕ ُِحٓخ  إٔ 

 خرش حَُٔحكَ ح٠ُٝ٫ ٖٓ حٓظَحط٤ـ٤خص حػخىس حُز٘خء ٝ ح٫ػٔخٍ.طظٜيٍ ح٫ٓظـ

حُيٍٝ ح٧ًزَ ك٢ حٗـخف ٌٛٙ ح٫ٓظَحط٤ـ٤ش ٣وغ ػ٠ِ ح٫ٍحىس ح٤ُٔخ٤ٓش ك٢ ط٤ٌَ٘ ر٤جش طٔخٗي ٝ 

طٔخػي ػ٠ِ حٍُٞٛٞ ح٠ُ ح٫ٛيحف حَُٔؿٞس ٝ طَحهذ ٝ طلخٓذ رلِّ ٝ ػيٍ ٝ ٗلخك٤ش ًَ 

ؼَٔ ػ٠ِ ط٤َٓن كٌَس حُٔٔئ٤ُٝش حُـٔخػ٤ش ك٢ حُؼَٔ ح١٫َحف حُٔ٘و١َش ك٢ حػخىس حُز٘خء ٝ ط

ٝ حُيػْ ٝ حٍُٔ٘ٞس ك٢ ًَ َٓحكَ ٌٛٙ ح٫ٓظَحط٤ـ٤ش, ٝ حُوطٞحص حُؼ٤ِٔش ٌُُي ٣ـذ حٕ طزيأ 

ٖٓ حُٞحؿذ ح٫ٗٔخ٢ٗ ُِيُٝش طـخٙ ٖٓ ط٠ٍَ ٍَٓٝح رخُلن حُيٓظ١ٍٞ ٝ حُوخ٢ٗٞٗ ٝ حُٔـظٔؼ٢ 

ٓظَس حُلوٞم ٝ ط٣َ٘غ ٝ طو٤ٖ٘ ًَ ٓخ طلظخؽ ٝحُظ٢ ك٢ ٓـِٜٔخ طلظخؽ ح٠ُ حُؼَٔ حُٔٔظَٔ ك٢ ى

 ح٤ُٚ ٌٛٙ حَُٔكِش ح٫ٓظؼ٘خث٤ش ٖٓ ؿطخء.

حُظٞٓغ ٝ حُظ٘ٞع ك٢ حُٔ٘خ٣ٍغ حُظ٢ ٓظٜخكذ ػ٤ِٔش حػخىس حُز٘خء ٝ ح٫ػٔخٍ ك٢ ٤ُز٤خ ٤ٓـؼَ 

ٖٓ ػ٤ِٔش حُظؼخهي رخُطَم حُظو٤ِي٣ش حُٔؼظخىس ك٢ ٤ُز٤خ أَٓح  ٤ُْ رخ٤ٔ٤َُ, ٗخ٤ٛي ػٖ حُوٍٜٞ 

ك٢ ٗٞع ٝ ٌَٗ حُؼوٞى حُظ٢ ٫ طظٔخ٠ٗ ٝ ح٢ُٔ٘ حُٔٔظؼـَ ٝ ح١ٍَٝ٠ُ ٌَُ ٓ٘خ٣ٍغ  حَُٔطوذ

حػخىس حُز٘خء رؼي حُلَد, ٝ ٌُُي رَُص ٍَٟٝس حػخىس حُ٘ظَ ك٢ حٓخ٤ُذ ٝ حٓظَحط٤ـ٤خص 

حُظؼخهي حُل٢ٌٓٞ ك٢ ٌٛٙ حُٔ٘خ١ن حُٔظ٠ٍَس ػ٠ِ ح٫هَ, ٝ كظق رخد حُظ٘ٞع ٝ ح٫ريحع ك٢ 

حُز٘خء, ٝ حُظ٢ ط٠ٖٔ حَُٔٝٗش ٝ حُويٍس ػ٠ِ حُظ٤ٌق ك٢ حٍُٞٛٞ حُٜلش حُظؼخهي٣ش ١٧َحف 

ح٠ُ طِز٤ش حكظ٤خؿخص حٌُٔخٕ ٖٓ ٌٛٙ حُٔ٘خ٣ٍغ ٝ ٍرل٤ش ح١٫َحف حُظـخ٣ٍش حُٔظؼخهيس آخ 

 رخُظ٤ْٜٔ ٝحُيٍحٓش أٝ حُظ٣ٍٞي أٝ حُظ٘ل٤ٌ ٫َٞٛٝ ح٠ُ حُٜيّ ٝ حُظو٣َي.
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, اٜٗخء حُلَد ح٤ِٛ٧ش ك٢ ٤ُز٤خ: حُظٞك٤ن ر٤ٖ ح٤ُٔخٓش ٝاػخىس ر٘خء ح٧ٖٓ(, 2014ك٣َي٣ٍي ١َ٣ٝ )

 حَُ٘م ح٢ٓٝ٫ -ًَِٓ ًخ٤ٍٗـ٢ 

٢ ٝٗٔخٍ أك٣َو٤خ, ح٥ػخٍ (, حُٔٞؿِ ح٫هظٜخى١ حُل٢ِٜ ُٔ٘طوش حَُ٘م ح2016ٓٝ٫حُز٘ي حُي٢ُٝ )

 ح٫هظٜخى٣ش ُِلَد ٝح٬ُّٔ,

 2016( ٣٘خ٣َ 6حُؼيى ) 

 

", ٍٝهش ٓويٓش ُٔئطَٔ ٤ُز٤خ ٖٓ ح٧ٖٓ ح٢٘١ُٞ ك٢ ٤ُز٤خ: طلي٣خص حَُٔكِش ح٫ٗظوخ٤ُشحٓخٍ حُؼز٤ي١," 

 حُؼٍٞس ا٠ُ حُيُٝش: طلـي٣خص حَُٔكِـش ح٫ٗظوخ٤ُش,

 4,حُيٝكش , ٙ ٤ٗٞ٣2012ٞ  

, ىٍحٓش اػخىس اػٔخٍ ٤ُز٤خ: طلو٤ن ح٫ٓظوَحٍ ٖٓ ه٬ٍ حُٜٔخُلش ح٤٘١ُٞش(, 2013)أرَح٤ْٛ َٗه٤ش, 

 طل٤ِ٤ِش ٛخىٍس ػٖ ًَِٓ رًَٝ٘ـِ حُيٝكش.

( حٓظَحط٤ـ٤ش اه٤ٔ٤ِش ٩ػخىس ح٩ػٔخٍ ك٢ ٓ٘طوش حَُ٘م ح٢ٓٝ٧, ٓؼٜي 2016ِٓطخٕ رًَخص, )

 ر٤ًٌَِٝ٘, حَُ٘م ح٢ٓٝ٫

ظَحط٤ـ٤ش ٩ػخىس ر٘خء حُيُٝش ح٣َُٜٔش, ح٤ُٜجش ح٣َُٜٔش (, حًَُخثِ ح2016ٓ٫ػزيحُوخُن كخٍٝم )

 حُؼخٓش ٌُِظخد.  
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طلي٣خص حُِْٔ ك٢ ٤ُز٤خ ٓخ رؼي (, أٍٝحم حُؼخُْ حُؼَر٢ ك٢ كخُش حٗظوخ٤ُش,  2013ٓلٔي حُــ٢ُ٬ )

 , ٓئٓٔش ه١َزش رـ٤٘قحُؼٍٞس

 ,Cordoba Foundation of Geneva , 

ٓؼٜي َٜحع حُِٔٔق ك٢ ٤ُز٤خ ٝٓٔخٍحطٚ حُٔلظِٔش, هَحءس ك٢ أٓزخد حُ(, 2014ٓلٔي ٜٓي١, )

 حُزلٞع ٝحُيٍحٓخص ح٧ك٣َو٤ش رـخٓؼش حُوخَٛس,

 http://www.sis.gov.eg/Newvr/34/9.htm 
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دساعخ اعزجذاي ٔغت ِٓ الاعّٕذ اٌجٛسرلأذٞ اٌؼبدٞ ثّبدح اٌط١ٓ اٌّؾشٚق 

 ٚرؤص١ش رٌه ػٍٝ خٛاؿ اٌّٛٔخ الاعّٕز١خ

شإٚف عّؼخ عؼذ أ. ػجذ اٌ

إٌب٠ف
 2 

أ. فشط ِؾّذ فبٌؼ اٌّٛثش
أ. اعّبػ١ً صوٟ اعّبػ١ً  1

عبد
1 

1
 -٤ُز٤خ   -٤ًِٚش حُظو٤٘ش حُٜ٘ي٤ٓش ٬ٔٓط

2
 ٤ُز٤خ -حُٔؼٜي حُؼخ٢ُ ُِؼِّٞ ٝحُظو٤٘ش حُؤْ 

ismailzg6377@gmail.com 

 

 اٌٍّخـ:

٠ٔخكخص حُطز٤ؼ٤ش أٝ حُٜ٘خػ٤ش طلٖٔ حُوٞحٙ حُٜ٘ي٤ٓش ُزؼٞ ُٞكع إٔ رؼٞ حُ 

ٓٞحى حُز٘خء ًخُٔٞٗش ح٫ٓٔ٘ظ٤ش ٝحُوَٓخٗش ٝك٢ رؼٞ ح٫ك٤خٕ ػ٘يٓخ طٌٕٞ ًخٓظزيحٍ ػٖ ؿِء 

ٖٓ كـْ رؼٞ حُٔٞحى حٌُٔٞٗش ُِوِطش هي طٔخْٛ حهظٜخى٣خ رظول٤ٞ ػٖٔ حُوِطش أٝ طٞك٤َ ك٢ 

ؼخ. ُٝظلو٤ن ح٧ٛيحف حًٌٍُٔٞس ط٘خٍٝ ٌٛح حُزلغ رؼٞ حُٔٞحى حٌُٔٞٗش ُِوِطش أٝ ح٫ػ٤ٖ٘ ٓ

حٓظؼٔخٍ حُط٤ٖ حُٔلَٝم ًزي٣َ ػٖ ؿِء ٖٓ كـْ ح٫ٓٔ٘ض ُوِطش حُٔٞٗش ح٫ٓٔ٘ظ٤ش ٝىٍحٓش 

طؤػ٤َ ًُي ػ٠ِ هٞحٜٛخ حُٜ٘ي٤ٓش. طْ ك٢ ٌٛح حُزلغ ؿٔغ حُط٤ٖ ٖٓ ٓ٘طوٚ ٬ٔٓطٚ ػ٠ِ ٌَٗ 

رٔي٣٘ٚ َٜٓحطٚ ػ٘ي ىٍؿٚ كـخٍس ٤٘٤١ش طْ ١لٜ٘خ ٝكَهٜخ ك٢ ٜٓ٘غ حُلي٣ي ٝحُِٜذ 

% ٖٓ كـْ ح٫ٓٔ٘ض ح٬ُُّ 4% 2ٝىٍؿش ٓج٣ٞش. ٝحهظ٤َ ٌُٜٙ حُيٍحٓش حٓظزيحٍ  900كَحٍٙ 

ُظ٣ٌٖٞ هِطش حُٔٞٗش ح٩ٓٔ٘ظ٤ش ٓخىس حُط٤ٖ حُٔلَٝم. طْ ىٍحٓش ٌٛح حُٟٔٞٞع ػ٠ِ حُؼي٣ي ٖٓ 

٘خػْ ح٠ُ ٝٗٔزش حًَُخّ حُ 0.70, 0.60حُٔظـ٤َحص ٓؼَ ٗٔزش حُٔخء ح٠ُ ح٫ٓٔ٘ض رٔويحٍ 

ُٝوي أؿ٣َض أ٠٣خ ىٍحٓش ُِ٘ؼٞٓش حُٔطل٤ش ٝٗٔزش ح٫ٓظٜخٙ  4, 3ح٫ٓٔ٘ض رٔويحٍ 

ٝحُظ٤ًَذ ح٤ٔ٤ٌُخث٢ ُِط٤ٖ حُٔلَٝم ح٠ُٔخف هزَ ٝرؼي حُلَم ًٌُٝي ُ٪ٓٔ٘ض. ًٝخٗض 

% ٤١ٖ 4ٗظخثؾ حهظزخٍحص ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ٌُٔؼزخص حُٔٞٗش ح٫ٓٔ٘ظ٤ش إٔ ػ٤٘خص 

٤١ٖ ٓلَٝم ٝح٧ه٤َس أك٠َ ٖٓ حَُٔؿؼ٤ش ريٕٝ ٤١ٖ  % 2ٓلَٝم أك٠َ ٖٓ ػ٤٘خص 

 ٣ّٞ ُـ٤ٔغ حُؼ٤٘خص حُزلؼ٤ش. ٣28ّٞ ًخٗض ىحثٔخ أًزَ ٓ٘ٚ رؼي  56ٓلَٝم ٝإٔ حُ٘ظخثؾ رؼي 

 

 اٌىٍّبد اٌذ١ٍ١ٌخ:
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ABSTRACT: 

It had been known that some physical and chemical 

admixtures improve the engineering properties of building materials 

such as cement paste or concrete. The substitution of part of volume 

of concrete mixing samples by admixtures shows some times 

economical properties in material and money. In this search the 

cement paste samples had been improved by the substitution of 2% 

and 4% of cement volume which needs for making cement paste 

samples by burned clay. This clay had been taken from Missillata and 

had been made as powder and burnt in steel plant in Missirata at 

900  . This search had been studied so many variable which affect 

the main compressive strength such as water cement ratio of 0.60, 

0.70 and aggregate cement ratio of 3,4. Other properties also studied 

such surface softness ,   absorption percent, chemical composition for 

clay before and after burning and the same for cement. The results of 

search showed that after 56 days 4% clay samples were more stronger 

than 2% clay samples and the last were more stronger than the 

reference samples without burned clay. The results after 56 days were 

greater than after 28 days for all search samples. 

 

Keywords: 

 powder of burned clay – cement paste – admixtures – main 

compressive strength – building materials – cement. 

 

  :اٌّمذِخ .1

 ح٫ٓٔ٘ظ٤ش ُِٔٞٗش حُٜ٘ي٤ٓش حُوٞحٙ طل٤ٖٔ ط٘خُٝض ػي٣يٙ ٝأرلخع ىٍحٓخص ٛ٘خى

,  ٛ٘خػ٤ش أٝ ١ز٤ؼ٤ش  ٠ٓخكش رٔٞحى ح٫ٓٔ٘ض ٖٓ ؿِء رخٓظزيحٍ ًُٝي ٝحُوَٓخٗش

 ح٧كَٔ ح٤ُخؿٍٞ ٝٓٔلٞم حُلي٣ي هزغ ٓؼَ ٝحُٜ٘خػ٤ش حُزًَخ٢ٗ حَُٓخى ٓؼَ كخُطز٤ؼ٤ش

 حُِٗيحف) حرلخع أكي كل٢ ٝؿ٤َٛخ حٍُِحػ٤ش حُٔوِلخص رؼٞ ٍٝٓخى حُٔلَٝم حُط٤ٖ أٝ

 ٓ٘طوش ٖٓ ٓلَٝم ط٤ٖ% ٖٓ ح٫ٓٔ٘ض ر20 ٗٔزٚ حٓظزيحٍ ًخٕ( 1993 ٝآهَٕٝ
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( ٣ؼط٢ ٗظخثؾ ك٢ ٓوخٝٓش ح٠ُـ٢ أك٠َ 900 ) ١َحرِْ ػ٘ي ىٍؿش كَحٍس / حُٔٞح٢ٗ

ػ٘ي ىٍؿخص كَحٍس  رط٤ٖ ٓلَٝم ٖٓ ح٫ٓٔ٘ض %30أٝ  %10ٖٓ حٓظزيحٍ ٗٔزش 

ُؼ٤٘خص حُٔٞٗش ح٫ٓٔ٘ظ٤ش ٝك٢ رلغ آهَ )ػٌخٗٚ ٝ   ( 1100,900,700)ٓوظِلش 

( ػ٠ِ حٓظزيحٍ ٗٔذ ٖٓ ح٫ٓٔ٘ض رط٤ٖ ٓلَٝم ك٤غ طْ حٓظـ٬د حُط٤ٖ  2006آهَٕٝ

% 20ٝ %10ٖٓ ٓي٣٘ش ٓزٜخ ٝٓخ كُٜٞخ ٝٓ٘طوش رَحى حُ٘خ١ت كٌخٕ حٓظزيحٍ ٗٔزش 

ض ٝحُؼخك٤ش ٝٓ٘طوش % ٖٓ ح٫ٓٔ٘ض ػ٠ِ حُظَط٤ذ رط٤ٖ ٓلَٝم ٖٓ ٓ٘طوش ط30ٜ٘٘ٔٝ

طخٍٝع ٝٓ٘طوش أهخٍ ٝٓزٜخ ٣ؼط٢ ٗلْ حُ٘ظ٤ـش ك٢ ٓوخٝٓش ح٠ُـ٢ ُؼ٤٘خص حُٔٞٗش 

% ٖٓ ح٫ٓٔ٘ض 15( طْ حٓظزيحٍ ٗٔزش 2013ح٫ٓٔ٘ظ٤ش ٝك٢ رلغ أهَ أ٠٣خ ) ٣خ٤ٖٓ 

( ك٤غ ًخٗض ٗظخثـٚ أك٠َ 900 رط٤ٖ ٖٓ ٓ٘طوش طٜٔ٘٘ض ٓلَٝم ػ٘ي ىٍؿش كَحٍس )

% ٖٓ ح٫ٓٔ٘ض رٔخىس حُط٤ٖ 50 % أ25ٍٝ ٗٔزش ك٢ ٓوخٝٓش ح٠ُـ٢ ٖٓ حٓظزيح

 حُٔلَٝم , ًُٝي ُؼ٤٘خص حُٔٞٗش ح٫ٓٔ٘ظ٤ش.

 

 ػشك اٌّؾىٍخ: .2

حٕ حٍطلخع طٌِلش ح٫ٓٔ٘ض حُزٍٞط٬ٗي١ حُؼخى١ ٝحٍطلخع ٓؼيٍ حٓظ٬ٜى حُٔٞحى حُوخّ  

حٌُٔٞٗش ُٚ ٖٓ ٤١ٖ ٝكـخٍس ٤ًِٔش ٝؿزْ, ٝحُطخهش ح٬ُُٓش ٩ٗظخؿٚ ك٤غ طَٜ ح٠ُ 

ٌُي ػيّ حُويٍس ػ٠ِ حٗظخؽ هِطخص ٓٞٗش حٓٔ٘ظ٤ش أٝ هَٓخٗش ػخ٤ُش ًٝ (1500 )

حُٔوخٝٓش ٌَُِٔ ٝحُظَٝف حُٔ٘خه٤ش ك٤غ حٕ حٓظويحّ ًْ ًز٤َ ٖٓ ٓخىس ح٫ٓٔ٘ض ك٢ 

حُوِطش ٣ٔزذ حٍطلخع كَحٍس حُوِطش ٝٗ٘ٞء ط٘ووخص ٓـ٣َٜش ط٠َ رخُٔٞٗش أٝ حُوَٓخٗش 

ٖٓ كَحٍس حُظلخػَ ٣ِ٣ٝي  ٝإٔ حٓظزيحٍ ؿِء ٖٓ ح٫ٓٔ٘ض رخُط٤ٖ حُٔلَٝم ٣ولق

حُٔوخٝٓش ٌَُِٔ ٝحُظَٝف حُـ٣ٞش ٝك٤غ إٔ ٗظخثؾ ح٧رلخع حًٌٍُٔٞس ٓخروخ ط٠خٍرض ك٢ 

ٗظخثؾ حُٔوخٝٓش كٔذ ٓ٘طوش حٓظـ٬د ٓخىس حُط٤ٖ ٝىٍؿش كَحٍس حُلَم ٝحُظ٢ ًخٕ 

( ٝٗٔذ حٓظزيحٍ ح٫ٓٔ٘ض ٌُُي هخّ ٌٛح حُزلغ ٛٞ ح٧هَ رظـَرش ٤١ٖ 900 )أك٠ِٜخ 

أهَٟ ٤٘١ٝش ٠ٛٝ ٓ٘طوش ٬ٔٓطٚ ُـَٝ ط٤ٓٞغ ح٧رلخع ُظَ٘ٔ ٓ٘خ١ن ٖٓ ٓ٘طوش 

ٓل٤ِش ٓوظِلش ُظٔخْٛ ك٢ كَ حُٔ٘خًَ حًٌٍُٔٞس ٓخروخ ٝػ٠ِ ٗطخم ٝحٓغ ٌُُٝي طْ ك٢ 

ٌٛح حُزلغ ١لٖ ٤١ٖ ٖٓ ٓ٘طوش ٬ٔٓطٚ )حُؼٔخَٓٙ( ٝكَهٚ ػ٘ي ىٍؿش كَحٍس 

لَٝم ك٤غ ًخٗض ٖٓ ح٫ٓٔ٘ض كـ٤ٔخ رخُط٤ٖ حُٔ %2, %4ٝحٓظزيحٍ ٗٔزش  (900 )

 ٣ّٞ. 28, 56ٗظخثؾ ٓوخٝٓش ح٠ُـ٢ ُؼ٤٘خص حُٔٞٗش ح٫ٓٔ٘ظ٤ش حُٔيٍٝٓش ح٣ـخر٤ش رؼي 
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 هش٠مخ اٌجؾش:  .3

  هش٠مخ رق١ُّ اٌخٍطبد: 1.3

طْ حٓظويحّ حُط٣َوش ح٤ٌ٣َٓ٫ش ُظ٤ْٜٔ حُوِطخص ) ٣َ١وش     ٝكيس حُلـّٞ(,) ى٣ٍٖٝ   

 ش:(, حُوخٕٗٞ حُؼخّ ُظ٤ْٜٔ هِطخص حُٔٞٗش ح٫ٓٔ٘ظ1990٤

 
       ⁄

    
 + 

 

       
 + 

       ⁄

       
                                   (1) 

 

 : ٗٔزش حًَُخّ حُ٘خػْ ح٠ُ ح٫ٓٔ٘ض,  ⁄    : ٗٔزش حُٔخء ح٠ُ ح٫ٓٔ٘ض, ⁄      ك٤غ : 

C,ّٞح٫ٓٔ٘ض ُٞكيس حُلـ ُٕٝ : Pc  حُُٕٞ حُ٘ٞػ٢ ُ٪ٓٔ٘ض :(Pc=3.20) ,Pa   ُُٕٞح :

 .(Pa=2.65)حُ٘ٞػ٢ ًَُِخّ حُ٘خػْ, 

 

 هش٠مخ رٕف١ذ اٌخٍطبد: 2.3

( ك٢ ه١٬ حكو٢ ىٝحٍ ٓؼظٚ 1طْ ه٢ِ حُٔٞحى كٔذ ح٤ٌُٔخص حُٟٔٞلش ك٢ ؿيٍٝ )  

( ك٤غ أؿ٣َض ػ٤ِٔش حُو٢ِ رو٢ِ ح٫ٓٔ٘ض ٝحََُٓ ػ٠ِ حُـخف ح٫ٝ ػْ حٟخكش       )

خ طْ ط٬ ًُي ػخُؼخ حٟخكش حُٔخء حُٔو١ِٞ رٔخىس ح٤ٌُٔخٓ٘ض ٓٔلٞم حُط٤ٖ حُٔلَٝم طي٣ٍـ٤خ ػخ٤ٗ

163M (Sikament 163M)  َطي٣ٍـ٤خ ح٠ُ حُو٢٤ِ حُـخف ٝػ٘يٓخ طٔض ػ٤ِٔش حُو٢ِ طْ ٗو

٣ّٞ  28ٌٓؼذ رؼي  2(, ًُٝي ٫هظزخٍ cm) 15 15 15 حُٔٞٗٚ ح٠ُ هٞحُذ ح٫هظزخٍ أرؼخى

ٓخػش ٖٓ حُٜذ ك٢  24ؼزخص رؼي ٣ّٞ ٌَُ هِطش ػ٠ِ كيٟ ٝطْ كي حٌُٔ 56ٌٓؼذ رؼي  2ٝ

حُوٞحُذ ٝؿَٔص ؿ٤ٔغ حٌُٔؼزخص رلٞٝ رٚ ٓخء ٗظ٤ق ح٠ُ ك٤ٖ حؿَحء ح٫هظزخٍحص كٔذ 

 حُٔٞحػ٤ي حًٌٍُٔٞس أػ٬ٙ.

 

 اٌّٛاد ٚاٌّؼذاد اٌّغزخذِخ: .4

 طْ حٓظويحّ حُٔٞحى ح٫ط٤ش ك٢ ٌٛح حُزلغ: اٌّٛاد اٌّغزخذِخ:  1.4

٤ُُطٖ(  /ح٫طلخى حُؼَر٢ )ٜٓ٘غ حُزَؽ  : حٓٔ٘ض رٍٞط٬ٗي١ ػخى١ حٗظخؽ ًَٗش * الاعّٕذ

 /ؿْ.2ْٓ 3002.51,حُ٘ؼٞٓش حُٔطل٤ش 

 : ٤ٓخٙ ٛخُلش َُِ٘د ) ٤ٓخٙ رجَ( ٖٓ ٓي٣٘ش ٬ٔٓطٚ. *ا١ٌّبٖ

( (BS882 1992 : ٍَٓ ٖٓ ٓي٣٘ش ٤ُُطٖ ٓطخرن ُِٔٞحٛلخص حُز٣َطخ٤ٗش , *اٌشوبَ إٌبػُ

 (, ٝحُوٞح2ٙٝٗظخثؾ حُظيٍؽ حُلز٤ز٢ ٟٓٞلش ك٢ ؿيٍٝ )

 (.٣ِ٤3خث٤ش ٟٓٞلش ك٢ ؿيٍٝ )حُل
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: ك٤غ طْ ١لٖ ػ٤٘ش حُلـخٍس حُط٤٘٤ش رـٜخُ ُّٞ أٗـِّٞ  *ِغؾٛق اٌط١ٓ اٌّؾشٚق

ٓخػش ػْ ٓلن حُؼ٤٘ش ك٢ ٜٓ٘غ حُلي٣ي ٝحُِٜذ  24ُٔيس ( 900 )ٝكَم حُؼ٤٘ش ػ٘ي ىٍؿش 

( ٝحُوٞحٙ حُل٣ِ٤خث٤ش ُِؼ٤٘ش 0.300mm)  300𝜇َٜٓحطٚ رل٤غ طَٔ حُؼ٤٘ش ٖٓ ٓ٘وَ 

( ًٌُٝي حُظل٤َِ ح٤ٔ٤ٌُخث٢ ُِؼ٤٘ش هزَ حُلَم ٝرؼي حُلَم ك٢ ؿيٍٝ 4ك٢ ؿيٍٝ ) ٟٓٞلش

(5. ) 

 163M: ِٓيٕ كخثن ٓخثَ ُظول٤ٞ ح٣ُِخىس ك٢ ٤ًٔش ٤ٓخٙ حُو٢ِ ٗٞع ٤ٌٓخٓ٘ض ) ِنبفبد* 

(Sikament 163M)  ح٫ٓٔ٘ض. %2ُٝظل٤ٖٔ حُظ٘ـ٤ِ٤ش ك٤غ طْ حٟخكظٚ ر٘ٔزش ُٕٝ ٖٓ 

ع١ّغ اٌّٛاد اٌّغزخذِخ فٟ ػ١ٕبد خٍطبد اٌّٛٔخ الاعّٕز١خ  ( : ٠ٛمؼ أٚصاْ ٚٔغت1عذٚي )

  اٌّغزخذِخ فٟ ٘زا اٌجؾش*

ٗٞع 

 حُوِطش

ٓٔلٞم 

حُط٤ٖ 

 حُٔلَٝم

(Kg) 

 ح٫ٓٔ٘ض

 (Kg) 

Sika 

 (Kg) 

 حُٔخء

 (Kg) 

ًٍخّ 

 ٗخػْ

 (Kg) 

  ⁄    ⁄  

  6.616 0 َٓؿؼ٤ش

0.132 

 

3.968 

 

19.852 

 

 

0.60 

 

 

 

 

3 

ٖ٤١2% 0.112 6.589 

ٖ٤١4% 0.227 6.454 

  6.308 0 َٓؿؼ٤ش

0.126 

 

4.416 

 

18.924 

 

0.70 2ٖ٤١% 0.106 6.275 

ٖ٤١4% 0.216 6.147 

  5.580 0 َٓؿؼ٤ش

0.112 

 

3.344 

 

22.316 

 

0.60 

 

 

 

 

4 

 

 

ٖ٤١2% 0.96 5.328 

ٖ٤١4% 0.191 5.216 

  5.356 0 َٓؿؼ٤ش

0.107 

 

3.752 

 

21.432 

 

0.70 ٖ٤١2% 0.90 5.250 

ٖ٤١4% 0.183 5.142 

 ْٓ. 15 15 15ٌٓؼزخص رؤرؼخى   4* ح٧ُٝحٕ رخُـيٍٝ ٌَُ هِطش ػ٢ِ كيٟ ٩ٗظخؽ 

 Sika ٤ٌٓخٓ٘ض :M163 ( َٓخثSikament 163M ر٘ٔزش )ح٫ٓٔ٘ض. 2 ُٕٝ ٖٓ % 
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 اٌّؼذاد اٌّغزخذِخ :  2.4

ْٓ, كٞٝ  15 15 15ٌٓؼزخص كي٣ي٣ش ًحص أرؼخى  ( ,      )ه١٬ أكو٢ ىٝحٍ ٓؼظٚ  

ٓخء ُـَٔ حُؼ٤٘خص, ؿٜخُ ُّٞ حٗـِّٞ ُطلٖ حُلـخٍس حُط٤٘٤ش هزَ حُلَم, كَٕ ُلَم 

ٓخػش )ٜٓ٘غ حُلي٣ي ٝحُِٜذ(, ٓ٘خهَ ه٤خ٤ٓش  24( ُٔيس 900 حُط٤ٖ ريٍؿش كَحٍس )

ؼٞٓش حُٔطل٤ش ِٝٛحُ ٤ٌٓخ٢ٌ٤ٗ ٩ؿَحء حهظزخٍحص حُظيٍؽ حُلز٤ز٢, ؿٜخُ ر٤ِٖ ُو٤خّ حُ٘

ُ٪ٓٔ٘ض ٝحُط٤ٖ حُٔلَٝم رؼي ٓلوٚ, كَٕ ًَٜرخث٢ ُو٤خّ ٗٔزش ح٫ٓظٜخٙ, ر٤ٌ٘ٞٓظَ 

ُلٔخد حُُٕٞ حُ٘ٞػ٢, ؿٜخُ ط٤ٌَٔ حُؼ٤٘خص ُو٤خّ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ٌُِٔؼزخص 

 ؿَحّ(. 0.1حُزلؼ٤ش, ٤ِٓحٕ كٔخّ ُيهش )

 

 إٌزبئظ:  .5

ثـٜخ ٟٓٞلش ًخُظخ٢ُ: ٟٓٞق ك٢ طْ ك٢ ٌٛح حُزلغ حؿَحء ٓـٔٞػش ٖٓ ح٫هظزخٍحص ٗظخ 

( ٗظخثؾ حُظل٤َِ حُٔيه٢ِ ًَُِخّ حُ٘خػْ حُٔٔظويّ, ٝحُوٞحٙ حُل٣ِ٤خث٤ش ًَُِخّ 2ؿيٍٝ ٍهْ )

( ٣ٟٞق حُوٞحٙ حُل٣ِ٤خث٤ش ُٔٔلٞم 4(, ٝحُـيٍٝ ٍهْ )3حُ٘خػْ ٟٓٞلش ك٢ حُـيٍٝ ٍهْ )

م ٟٓٞلش ك٢ حُط٤ٖ حُٔلَٝم, ٝحُظل٤َِ ح٤ٔ٤ٌُخث٢ ُؼ٤٘ش حُط٤ٖ هزَ حُلَم ٝرؼي حُلَ

(, ٝٗظخثؾ ط٤ٌَٔ ٌٓؼزخص حُزلغ ٣٩ـخى ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ُؼ٤٘خص حُٔٞٗش 5حُـيٍٝ ٍهْ )

 (.٣6ّٞ ٟٓٞلش رخُـيٍٝ ٍهْ ) 56, 28ح٫ٓٔ٘ظ٤ش رؼي 

.( ٔزبئظ اٌزؾ١ًٍ إٌّخٍٟ ٌٍشوبَ إٌبػُ اٌّغزخذ2َعذٚي )  

كيٝى حُٔٞحٛلخص 

 حُز٣َطخ٤ٗش

BS882:1992 

حُ٘ٔزش 

حُٔئ٣ٚ 

ُِٔخٍ 

َح٢ًٔحُظ  

)% ( 

حُ٘ٔزش 

حُٔئ٣ٚ 

ُِٔلـُٞ 

 حُظَح٢ًٔ

)% ( 

حُُٕٞ 

 حُظَح٢ًٔ

(gm) 

حُٔظزو٢ ػ٠ِ 

 ًَ ٓ٘وَ

(gm) 

ٓو٤خّ 

 حُٔ٘وَ

)mm) 

80-100 100 0 0 0 2.36 

70-100 99.74 0.26 1.3 1.3 1.18 

55-100 94.42 5.58 27.9 26.6 0.500 

5-70 43.92 56.08 280.4 252.5 0.300 

0-15 11.92 88.08 440.4 160 0.125 

 حُٞػخء 59.8 500 - - -
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 ( اٌخٛاؿ اٌف١ض٠بئ١خ ٌٍشوبَ إٌبػُ.3عذٚي )

حُٔٞحٛلخص حُو٤خ٤ٓش ح٤ُِز٤ش  ٗظخثؾ ح٫هظزخٍ ٗٞع ح٫هظزخٍ

(49) 

 ٗٔزش ح٫ٓظٜخٙ)%(

 

 % ٫2 ٣ِ٣ي ػٖ   0.727

 ٗٔزش حُٔٞحى حُ٘خػٔش )%(

 

 % ٫4 ٣ِ٣ي ػٖ  1.419

 حُُٕٞ حُ٘ٞػ٢

 

2.65 2.60- 2.70 

 

 .( اٌخٛاؿ اٌف١ض٠بئ١خ ٌّغؾٛق اٌط١ٓ اٌّؾشٚق اٌّغزخذ4َعذٚي )

 ٗظخثؾ ح٫هظزخٍ ٗٞع ح٫هظزخٍ

 8.844 ٗٔزش ح٫ٓظٜخٙ )%(

 3105.4 /ؿ2ْحُ٘ؼٞٓش حُٔطل٤ش) ر٤ِٖ( ْٓ

 2.73 حُُٕٞ حُ٘ٞػ٢

 

 (.)ػ١ٕخ اٌجؾش 900 ( اٌزشو١ت اٌى١ّ١بئٟ ٌّبدح اٌط١ٓ لجً اٌؾشق ٚثؼذ اٌؾشق ػٕذ 5عذٚي )

حْٓ حًَُٔذ 

 ح٤ٔ٤ٌُخث٢

حُ٘ٔزش ح٤ُُٗٞش  هزَ  حَُِٓ ح٤ٔ٤ٌُخث٢

 حُلَم )%(

حُ٘ٔزش ح٤ُُٗٞش 

 رؼي حُلَم )%(

 10.455 9.013      أ٤ًٔي ح٤ٌُِٕٔٞ

 1.123 0.033       أ٤ًٔي ح٤ُ٘ٓٞ٧ّٞ

 2.114 0.451       أ٤ًٔي حُلي٣ي٣ي

 41.719 48.079     أ٤ًٔي حٌُخ٤ُّٔٞ

 3.761 2.225     أ٤ًٔي حُٔخؿ٤ٔ٤ّ٘ٞ

 1.1437 0.0396    حٌٍُِٞ

 1.257 0.179      أ٤ًٔي حُٜٞى٣ّٞ

 0.384 0.277     أ٤ًٔي حُزٞطخ٤ّٓٞ

 0.418 0.231     أ٤ًٔي حٌُز٣َض
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د ِزٛعو ِمبِٚخ اٌنغو ( ٔزبئظ اخزجبساد ع١ّغ ػ١ٕبد اٌجؾش ِٓ اٌّٛٔخ الاعّٕز١خ لإ٠غب6عذٚي )

 ٠َٛ. 56، 28ثؼذ 

 

  ⁄  

 

  ⁄  

 

 

 ٗٞع حُوِطش

 

 

ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ 

     ) 

 

 ٬ٓكظخص

28 ّٞ٣ 56 ّٞ٣ 

 

 

3 

 

 

 

0.60 

  22.2 21.3 َٓؿؼ٤ش

 حَُٔؿؼ٤ش  

 0.0 % 

 ٖ٤١

 ٓلَٝم

 26.2 24.8 % ٤١ٖ ٓلَٝم 2

 28.9 27.8 % ٤١ٖ ٓلَٝم 4

 

0.70 

 

 21.5 20.3 شَٓؿؼ٤

 25.5 24.0 % ٤١ٖ ٓلَٝم 2

 27.3 26.2 % ٤١ٖ ٓلَٝم 4

 

 

4 

 

 

 

 

 

0.60 

 حَُٔؿؼ٤ش    20.2 19.1 َٓؿؼ٤ش

0.0 % 

 ٖ٤١

 ٓلَٝم

 24.5 23.3 % ٤١ٖ ٓلَٝم 2

 26.8 25.2 % ٤١ٖ ٓلَٝم 4

 

 

0.70 

 

 

 

 17.6 َٓؿؼ٤ش

 

18.0 

 21.4 20.3 % ٤١ٖ ٓلَٝم 2

 

 23.8 22.5 ٓلَٝم% ٤١ٖ  4

 

 ِٕبلؾخ إٌزبئظ: .6

( حٕ حًَُخّ حُ٘خػْ )ٍَٓ ٤ُُطٖ( حُٔٔظويّ ك٢ حُزلغ ٓطخرن 2* ٣ظ٠ق ٖٓ ؿيٍٝ )

 ُِٔٞحٛلخص حُز٣َطخ٤ٗش.

(, ⁄      ٣ّٞ ُٝـ٤ٔغ حُٔظـ٤َحص حُٔيٍٝٓش ػ٘ي ) 56( رؼي 6* ك٢ ؿيٍٝ )

% ٤١ٖ 4٘خص ًحص ٗـي إٔ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ٌُٔؼزخص حُؼ٤ ⁄              

%( 10.08% ح٠ُ 6.59% ٤١ٖ ٓلَٝم ر٘ٔزش طظَحٝف ٖٓ )2ٓلَٝم أًزَ ٖٓ ػ٤٘خص 

% 15.27% ٤١ٖ ٓلَٝم أًزَ ٖٓ حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش طظَحٝف ٖٓ )2ًٌُٝي ػ٤٘خص 

% ٤١ٖ ٓلَٝم أًزَ ٖٓ حَُٔؿؼ٤ش ر٘ٔزش طظَحٝف ٖٓ 4%(, ًٔخ ٝؿي إٔ ػ٤٘خص 17.55ح٠ُ 

% ٤١ٖ 2% ٤١ٖ ٓلَٝم أك٠َ ٖٓ ػ٤٘خص ٤4ٚ كخٕ ػ٤٘خص %( ٝػ24.63ِ% ح٠ُ 21.25)

 ٓلَٝم ٝح٧ه٤َس أك٠َ ٖٓ حَُٔؿؼ٤ش.
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( ٗـي إٔ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ُٝـ٤ٔغ ٌٓؼزخص حُؼ٤٘خص حُزلؼ٤ش 6* رخَُؿٞع ُِـيٍٝ ٍهْ )

 ⁄        (, ٝػ٘ي ⁄    ( أًزَ ٜٓ٘خ ػ٘ي )⁄    ٣ّٞ ػ٘ي ) 56, 28رؼي 

ك٤غ ٝؿي إٔ ٓزذ ٟؼق ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ػ٘يٓخ  ⁄         أًزَ ٜٓ٘خ ػ٘ي 

ٛٞ ٣ُخىس ٗٔزش حََُٓ ك٢ حُؼ٤٘خص ٝٗوٚ ٤ًٔش ح٫ٓٔ٘ض ٝح٠ُٔخف  ⁄    طٌزَ ٗٔزش 

(Sika( ْأٗظَ ؿيٍٝ ٍه )ًٌُٝي ط٠ؼق حُٔوخٝٓش ػ٘يٓخ طٌزَ ٗٔزش 1 )    ⁄  ٣ُِخىس

 ( أ٠٣خ.Sikaٓٔ٘ض ٝح٠ُٔخف )حُٔخء ك٢ حُؼ٤٘خص ػٖ حُلخؿش ح٣ٍَٝ٠ُش ُِظلخػَ ٝٗوٚ ح٫

 

 الاعزٕزبط: .7

٣ّٞ  56* ُـ٤ٔغ حُؼ٤٘خص حُزلؼ٤ش ٝحُٔظـ٤َحص حُٔيٍٝٓش ٝؿي إٔ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ رؼي 

 ٣ّٞ. 28أًزَ ٓ٘ٚ رؼي 

٣ّٞ ُٝـ٤ٔغ حُٔظـ٤َحص حُٔيٍٝٓش ًخٕ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ٌُٔؼزخص  56, 28* رؼي 

لَٝم ٝح٧ه٤َس أًزَ ٖٓ حُؼ٤٘خص % ٤١ٖ ٓ 2% ٤١ٖ ٓلَٝم أًزَ ٖٓ ػ٤٘خص 4ػ٤٘خص 

 حَُٔؿؼ٤ش ريٕٝ ٤١ٖ ٓلَٝم.

 

 اٌزٛف١بد : .8

% ٤١ٖ ٓلَٝم ك٤غ حٜٗخ ٗـلض ك٢ طلو٤ن حًزَ ٣ُخىس ٓظٞٓطش 4* ٢ٛٞٗ رخٓظويحّ حُؼ٤٘ش 

 56أٝ  28ك٢ ٓوخٝٓش ح٠ُـ٢ ػٖ رخه٢ حُؼ٤٘خص حُزلؼ٤ش طلض ؿ٤ٔغ حُٔظـ٤َحص حُٔيٍٝٓش رؼي 

( كِوي ُٞكع أٗٚ ًِٔخ A/C=3,W/C=0.6ش ػ٘ي )٣ّٞ ًٝخٕ أهٟٞ هِطش ٖٓ ٌٛٙ حُؼ٤٘

طلض حُٔظـ٤َحص حُٔيٍٝٓش ُحىص هٞس حُؼ٤٘ش ًُٝي ُ٘وٜخٕ ٤ًٔش  W/Cأٝ  A/Cٛـَص 

 ( .6( ٝ ؿيٍٝ )1حََُٓ ٝ ٣ُخىس ٤ًٔش ح٫ٓٔ٘ض ٝحُط٤ٖ حُٔلَٝم ٝحُِٔيٕ أٗظَ ؿيٍٝ )

حّ ٗلْ * ًٔخ ٢ٛٞٗ ر٣ِٔي ٖٓ حُيٍحٓخص حُزلؼ٤ش  كٍٞ ٗلْ ٌٛح حُٟٔٞٞع ٝ رخٓظوي

حُٔظـ٤َحص حُٔيٍٝٓش ك٢ ٌٛٙ حٍُٞهش حُؼ٤ِٔش ٌٖٝٓٔ ٣ُخىس ٓظـ٤َحص حه١َ ح٠٣خ ٌُٖٝ 

% ٤١ٖ ٓلَٝم ُِؼ٤٘خص حُزلؼ٤ش ٝػ٘ي ىٍؿش كَم ُِط٤ٖ 4رخٓظويحّ ٗٔذ حه١َ حًزَ ٖٓ 

ٝحٓظويحّ ٤١ٖ ٖٓ ٗلْ حُٔ٘طوش  ٌٖٝٓٔ طـ٣َذ ىٍؿخص كَح٣ٍش حه١َ حٟخك٤ش (900 )

٤ٌُٖٝ ٓؼِٞٓخ  كخُش حَُؿزش رٔوخٍٗش حُ٘ظخثؾ ٓغ ٗظخثؾ ٌٛٙ حٍُٞهشحُٔيٍٝٓش ك٢ ٌٛٙ حٍُٞهش ك٢ 

حٗٚ ٤ُْ رخ٠ٍَُٝس ًِٔخ ُحىص ٗٔزش حُط٤ٖ حُٔلَٝم ك٢ حُؼ٤٘ش ٓظ٣ِي حُٔوخٝٓش حُٔظٞٓطش 

 ٠ُِـ٢ , ٍحؿغ ٓويٓش ٌٛٙ حٍُٞهش حُؼ٤ِٔش.

 

 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   111 

 
 

 : اٌّشاعغ

٤ٗ٫ش ُزوخ٣خ ١ٞد (, " ح٫ٓظلخىس ٖٓ حُوٞحٙ حُز1993ُٝٞحُٜي٣ن ٓلٔي حُِٗيحف ٝآهَٕٝ )

أؿَ حُٔٞح٢ٗ ك٢ ٛ٘خػش ح٫ٓٔ٘ض حُٔو١ِٞ ", حُٔئطَٔ حُؼَر٢ حُوخْٓ ُِٜ٘يٓش 

 ح٫ٗ٘خث٤ش, ٓـِي ح٫رلخع, حُـِء ح٫ٍٝ, ١َحرِْ, ٤ُز٤خ.

 

, حٓظويحّ رؼٞ حُٔٞحى حُز٤ٗ٫ُٝٞش حُٔل٤ِش ك٢ 2006ػزي ح٬ُّٔ حُٔزَٝى ػٌخٗش ٝآهَٕٝ, 

حُؼخُغ ُٔٞحى حُز٘خء ٝحُٜ٘يٓش ح٫ٗ٘خث٤ش, ٓـِي حٗظخؽ حٓٔ٘ض ٓو١ِٞ, حُٔئطَٔ ح٢٘١ُٞ 

 ح٫رلخع حُؼ٤ِٔش, َٜٓحطٚ, ٤ُز٤خ.

, طٌُ٘ٞٞؿ٤خ حُز٤ظٕٞ ٝحُظ٤ِٔق ١َٝم ط٤ْٜٔ حُوِطخص حُز٤ظ٤ٗٞش, ىحٍ 1990ػٔخى ى٣ٍٖٝ, 

 ىٓ٘ن, حُطزؼش ح٠ُٝ٫, ىٓ٘ن.

ّٞ, ٤ًِش , طؤػ٤َ ٓخىس حُز٫ُٝٞٗخ ػ٢ِ حُٔٞٗش ح٫ٓٔ٘ظ٤ش, رلغ رٌخ2013٣ٍُٞٓلٔي ٣خ٤ٖٓ, 

 حُٜ٘يٓش, ؿخٓؼش ٓزٜخ, ٤ُز٤خ.

 

British Standards Institute, 1992, Aggregates from Natural Sources for 

Concrete, B.S.882, London. 
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 اٌنغو ٌٍّٛٔخ الإعّٕز١خ ِمبِٚخ اعزخذاَ ٔفب٠بد اٌضعبط اٌّؾ١ٍخ فٟ رؾغ١ٓ

شط ؽغ١ِٓؾّذ ِفزبػ فأ.  أ. اعّبػ١ً صوٟ اعّبػ١ً عبد فشط عبٌُ اٌؼّبسٞ ؽشؽخأ.    

٤ُز٤خ   -٤ًِٚش حُظو٤٘ش حُٜ٘ي٤ٓش ٬ٔٓط  

 ismailzg6377@gmail.com 

 اٌٍّخـ:

إ حطٔخع ٍهؼش  ط٤٤٘ي حُٔزخ٢ٗ ك٢ ٤ُز٤خ أىٟ ا٠ُ حٓظويحّ ًْ ٛخثَ ٖٓ ٓخىس حُِؿخؽ     

كٌ ٝح٧رٞحد ٓخ طَطذ ػ٤ِٚ ػيى ًز٤َ ٖٓ حٍُٕٞ ٩ٗظخؿٚ, ٗظ٤ـش حُٔٔظؼِٔش ك٢ ٛ٘خػش حُ٘ٞح

ٌُُي طَحًٔض ٗلخ٣خص حُِؿخؽ رخ١٧٘خٕ ٓخ طٔزذ ك٢ طِٞع حُز٤جش, ٝٗظَح  ُٜؼٞرش حُظوِٚ ٖٓ 

ٗلخ٣خص حُِؿخؽ ًُٝي ُوخ٤ٛش حُِؿخؽ رٔوخٝٓظٚ ُِظؤػ٤َحص ح٤ٔ٤ٌُخث٤ش ٓٔخ ٣ـؼَ ٖٓ حُٜؼذ 

ػَٔ ىٍحٓش ػ٠ِ آٌخ٤ٗش حٓظـ٬ٍ ٓٔلٞم ٗلخ٣خص حُِؿخؽ  ٓؼخُـظٚ ٤ٔ٤ًخث٤خ . طْ ك٢ ٌٛح حُزلغ

حُٔل٢ِ حُٔٔظويّ ك٢ ٛ٘خػش حُ٘ٞحكٌ ٝح٧رٞحد ٌُؼَس ٛخٌُٚ ٩ٌٓخ٤ٗش حٓظويحٓٚ ك٢ طط٣َٞ 

ٛ٘خػش ٓٞحى حُز٘خء ك٢ ٤ُز٤خ, ًُٝي ُلَ ٌِٓ٘ش طَحًْ حُ٘لخ٣خص ٝحُللخظ ػ٠ِ ٬ٓٓش ٝٗظخكش 

ح حُزلغ اٟخكش ٓٔلٞم حُِؿخؽ ُظل٤ٖٔ حُز٤جش ٝؿٔخٍ ٓظَٜٛخ. ُٝظلو٤ن ًُي طْ ك٢ ٌٛ

ٓوخٝٓش ح٠ُـ٢ ُِٔٞٗش ح٩ٓٔ٘ظ٤ش, ًُٝي ربٟخكش ٓٔلٞم حُِؿخؽ ًزي٣َ ؿِث٢ ػٖ حًَُخّ 

% ٝٓوخٍٗش ًُي ٓغ هِطخص َٓؿؼ٤ش ريٕٝ ُؿخؽ رخٓظؼٔخٍ ػيى 10%,5حُ٘خػْ كـ٤ٔخ  ر٘ٔزش 

ا٠ُ ح٩ٓٔ٘ض  ٝٗٔزش حُٔخء 4,3ٖٓ حُٔظـ٤َحص ً٘ٔزش حًَُخّ حُ٘خػْ ا٠ُ ح٩ٓٔ٘ض رٔويحٍ 

, ًخٗض حُ٘ظخثؾ ا٣ـخر٤ش ٝٓللِس ٬ُٓظَٔحٍ ك٢ حُزلغ ر٘ٔذ أهَٟ ٖٓ 0.7, 0.6رٔويحٍ 

% ُؿخؽ ٣10ّٞ ًخٗض ػ٤٘خص حُزلغ ربٟخكش  56%. ك٤غ رؼي 10ٓٔلٞم حُِؿخؽ أًزَ ٖٓ 

% ُؿخؽ ٝح٧ه٤َس أك٠َ ٖٓ 5طؼط٢ ٓظ٢ٓٞ ٓوخٝٓش ٟـ٢ أك٠َ ٖٓ ػ٤٘خص رلغ ربٟخكش 

 ريٕٝ اٟخكش ُؿخؽ. ػ٤٘خص حُزلغ حَُٔؿؼ٤ش

   ABSTRACT:  

Building construction in Libya is using high quantity of glass material 

which is using for manufacturing of windows and doors, this leads to 

accumulation of glass material wastes which coming from 

manufacturing process, this leads to deterioration of Environment.  

The glass material has a resistance to chemical effects which leads to 

difficulty in process it chemically. This search tried to solve this 

problem by making the glass material wastes as admixture powder and 

mailto:ismailzg6377@gmail.com
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used this powder to develop building materials such as cement paste. 

5% and 10% glass powder in this search had been used as a 

substitution of volume of sand required for making cement paste 

samples to develop the main compressive strength. So many variables 

had been studied in this search such as water cement ratio equals 0.60, 

0.70 and aggregate cement ratio equals 3, 4. The final results after 56 

days showed that 10% glass samples were more stronger than 5% 

glass samples and the last were more stronger than the reference 

samples without glass. 

 اٌىٍّبد اٌذ١ٍ١ٌخ:

 –طِٞع حُز٤جش  –ح٫ٟخكخص  –ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢  –ٓٞٗٚ آٔ٘ظ٤ش  –ٓٔلٞم حُِؿخؽ 

ط٤٤٘ي حُٔزخ٢ٗ.  –ٓٞحى حُز٘خء   

KEYWORDS: 

Glass powder - cement paste - main compressive strength- admixture  

deterioration of Environment- building materials – building 

construction. 

 

 اٌّمذِخ: .1

حُظ٢ ٣ٌٖٔ  (Pozzolanic material)٣ؼُظزَ ٓٔلٞم حُِؿخؽ ٖٓ حُٔٞحى حُز٤ٗ٫ُٝٞش        

اٟخكظٜخ ا٠ُ حُوَٓخٗش أٝ حُٔٞٗش أٝ ػـ٤٘ش ح٩ٓٔ٘ض, ك٤غ ط٠خف حُٔٞحى حُز٤ٗ٫ُٝٞش ػ٠ِ 

ٓٔ٘ض رٌٜٙ حُٔٞحى ٌَٗ ٓٔلٞم ٗخػْ ر٘ؼٞٓش ح٩ٓٔ٘ض ٝطٌٕٞ اٟخكظٜخ رخٓظزيحٍ ٗٔزش ٖٓ ح٩

طْ    (Park and others 2004)أٝ ًزي٣َ ؿِث٢ ػٖ حًَُخّ حُ٘خػْ, كل٢ أكي ح٧رلخع

% رٔٔلٞم حُِؿخؽ ك٢ ًَ َٓس 70%, 50%, 30حٓظزيحٍ ٗٔذ ٖٓ حًَُخّ حُ٘خػْ ٠ٛٝ 

% ٓٔلٞم ُؿخؽ ٫ ٣ئػَ ِٓزخ  ػ٠ِ ٓوخٝٓش ٩30ٗظخؽ هِطش هَٓخ٤ٗش, ًٝخٗض حُ٘ظ٤ـش رؤٕ 

% ًٍخّ Perkins, internet website 100))رلغٍ آهَ حٓظزيٍ حُزخكغ ح٠ٗ٫ـخ١, ٝك٢ 

ٗخػْ رٔٔلٞم ُؿخؽ ح٤ُٔخٍحص ك٢ هِطش هَٓخ٤ٗش ًٝخٗض حُ٘ظخثؾ إٔ هِطش حُِؿخؽ أك٠َ 

 %. 0.81ٖٓ حُوِطش ريٕٝ ُؿخؽ ر٘ٔزش 
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 ػشك اٌّؾىٍخ:  .2

س حُِؿخؽ حُٔٔظؼِٔش إ حُظٞٓغ ك٢ ط٤٤٘ي حُٔزخ٢ٗ ك٢ ٤ُز٤خ أىٟ ا٠ُ حٓظويحّ ًْ ٛخثَ ٖٓ ٓخى  

ك٢ ٛ٘خػش حُ٘ٞحكٌ ٝح٧رٞحد ٌُٝؼَس ٍٕٝ ط٤ٜ٘غ ٌٛٙ حُٔخىس طَحًٔض ٗلخ٣خص حُِؿخؽ ٝأٛزق 

حُظوِٚ ٖٓ ٌٛٙ حُ٘لخ٣خص ٛؼزخ , ٗظَح  ُوخ٤ٛش حُِؿخؽ رٔوخٝٓظٚ ُِظؤػ٤َحص ح٤ٌُٔخث٤ش ٓٔخ 

حُزلغ رٔلخُٝش  ٣ـؼَ ٖٓ حُٜؼذ ٓؼخُـظٚ ٤ٔ٤ًخث٤خ  ٓخ أىٟ ا٠ُ طِٞع حُز٤جش رخُ٘لخ٣خص. هخّ ٌٛح

كَ ٌٛٙ حٌُِٔ٘ش, ًُٝي رظل٣َٞ ٗلخ٣خص حُِؿخؽ ا٠ُ ٓٔلٞم ٝحٓظويحٓٚ ك٢ طط٣َٞ ٓوخٝٓش 

 حُٔٞٗش ح٩ٓٔ٘ظ٤ش.

 

 هش٠مخ اٌجؾش: .3

 هش٠مخ رق١ُّ اٌخٍطبد: 1.3

طْ حٓظويحّ حُط٣َوش ح٤ٌ٣َٓ٧ش ُظ٤ْٜٔ حُوِطخص )٣َ١وش ٝكيس حُلـّٞ(, )ى٣ٍٖٝ         

1990                    ,)                

 اٌمبْٔٛ اٌؼبَ ٌزق١ُّ خٍطبد اٌّٛٔخ الإعّٕذ: 
       ⁄

    
 + 

 

       
 + 

       ⁄

       
                                          (1) 

 ٗٔزش حُٔخء ا٠ُ ح٩ٓٔ٘ض. (W/C) :ك٤غ: 

      (  A/C  .ٗٔزش حًَُخّ حُ٘خػْ ا٠ُ ح٩ٓٔ٘ض :)  

        C . ّٞح٩ٓٔ٘ض ُٞكيس حُلـ ُٕٝ :   

        Pc ( 3.20: حُُٕٞ حُ٘ٞػ٢ ُ٪ٓٔ٘ض, حٓظويّ ك٢ ٌٛح حُزلغPc=.) 

Pa         حُُٕٞ حُ٘ٞػ٢ ًَُِخّ حُ٘خػْ, حٓظويّ ك٢ ٌٛح حُزلغ :Pa=2.65).) 

 

 هش٠مخ رٕف١ز اٌخٍطبد: 2.3

( ك٢ ه١٬ أكو٢ ىٝحٍ ٓؼظٚ 1طْ ه٢ِ حُٔٞحى كٔذ ح٤ٌُٔخص حُٟٔٞلش ك٢ ؿيٍٝ )      

(, ك٤غ أؿ٣َُض ػ٤ِٔش حُو٢ِ رو٢ِ ح٩ٓٔ٘ض ٝحََُٓ ػ٠ِ حُـخف أ٫ٝ  ػْ اٟخكش       )

 163Mٓٔلٞم حُِؿخؽ طي٣ٍـ٤خ  ػخ٤ٗخ  طْ ط٬ ًُي ػخُؼخ  اٟخكش حُٔخء حُٔو١ِٞ رٔخىس ح٤ٌُٔخٓ٘ض 

٠ُ هٞحُذ ح٫هظزخٍ أرؼخى طي٣ٍـ٤خ  ػ٠ِ حُو٢٤ِ حُـخف ٝػ٘يٓخ طٔض ػ٤ِٔش حُو٢ِ طْ ٗوَ حُٔٞٗش ا

ٌٓؼذ رؼي  ٣2ّٞ ٝ  28ٌٓؼذ رؼي  2أ٣خّ ٝ 7ٌٓؼذ رؼي  2ْٓ, ًُٝي ٫هظزخٍ 15×15×15

ٌَُ هِطش  (slump test)ٌٓؼذ ٩ؿَحء حهظزخٍ حُٜز١ٞ رؼي حُو٢ِ ٓزخَٗس  ٣1.5ّٞ ٝ  56

ٓخػش ٖٓ حُٜذ ك٢ حُوٞحُذ, ٝؿَٔص ؿ٤ٔغ حٌُٔؼزخص  24ػ٠ِ كيٟ ٝطْ كي حٌُٔؼزخص رؼي 

 ٝ رٚ ٓخء ٗظ٤ق ُل٤ٖ اؿَحء ح٫هظزخٍحص كٔذ حُٔٞحػ٤ي حًٌٍُٔٞس أػ٬ٙ.رلٞ
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 اٌّٛاد ٚاٌّؼذاد اٌّغزخذِخ: .4

 طْ حٓظويحّ حُٔٞحى ح٥ط٤ش ك٢ ٌٛح حُزلغ:اٌّٛاد اٌّغزخذِخ:  1.4

 )٤ُُظٖ,  -ح٩ٓٔ٘ض: آٔ٘ض رٍٞط٬ٗي١ ػخى١ اٗظخؽ ًَٗش ح٫طلخى حُؼَر٢ )ٜٓ٘غ حُزَؽ

 /ؿْ . 2( 3116.27ْٓحُ٘ؼٞٓش حُٔطل٤ش ) 

 .حُٔخء: ٤ٓخٙ ٛخُلش َُِ٘د )٤ٓخٙ رجَ( ٖٓ ٓي٣٘ش ٬ٔٓطش 

  ,حًَُخّ حُ٘خػْ:  ٍَٓ   ٖٓ ٓي٣٘ش     ٤ُُظٖ ٓطخرن ُِٔٞحٛلخص  حُز٣َطخ٤ٗش 

(BS882 1992) ( ٍٝ2ٝٗظخثؾ حُظيٍؽ حُلز٤ز٢ ٟٓٞلش ك٢ ؿي.) 

 ٓ ْلوٚ ك٢ ٜٓ٘غ ٓٔلٞم حُِؿخؽ: ُؿخؽ ٗٞحكٌ ٝأرٞحد ٖٓ اكيٟ ٍٕٝ ٓي٣٘ش ٤ُُظٖ ط

٣ٝظَحًْ  (2.36mm), ك٤غ ٣َٔ حُٔٔلٞم ٖٓ ٓ٘وَ ٍهْ َٜٓحطٚحُلي٣ي ٝحُِٜذ رٔي٣٘ش 

ك٤غ طؼظزَ ٌٛٙ حُؼ٤٘ش ه٘٘ش رخُٔوخٍٗش رخََُٓ ٝطْ حهظ٤خٍٛخ  (1.4mm)ػ٠ِ حُٔ٘وَ ٍهْ 

 ه٘٘ش ُظل٤ٖٔ طيٍؽ حًَُخّ حُ٘خػْ.

  163  ٗٞع ٤ٌٓخٓ٘ض ٠ٓخكخص: ِٓيٕ كخثن ٓخثَ ُظول٤ٞ ح٣ُِخىس ك٢ ٤ًٔش ٤ٓخٙ حُو٢ِM  

(sikament 163M ُٝظل٤ٖٔ حُظ٘ـ٤ِ٤ش ك٤غ طْ أٟخكظٚ ر٘ٔزش )ح٩ٓٔ٘ض.2 ُٕٝ ٖٓ % 

 

 

(: ٠ٛمؼ أٚصاْ ٚٔغت ع١ّغ اٌّٛاد اٌّغزخذِخ فٟ ػ١ٕبد خٍطبد اٌّٛٔخ الإعّٕز١خ 1عذٚي )

اٌّغزخذِخ فٟ ٘زا اٌجؾش


 

A/

C 

W/

C 

ح٩ٓٔ٘ض

(Kg) 

حُٔخء

(Kg) 

Sika 

(kg) 

ًٍخّ 

 ٗخػْ 

(Kg) 

ٔلٞم ٓ

ُؿخؽ 

(Kg) 

 ٗٞع حُوِطش

3 

0.6 12.405 7.440 
0.248 

37.223 0.00 
 َٓؿؼ٤ش

35.245 1.54 
 %ُؿخؽ5

32.415 3.09 
 %ُؿخؽ10

 

0.7 11.828 8.280 0.236 35.485 0.00 
 َٓؿؼ٤ش
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33.644 1.47 
 %ُؿخؽ5

31.872 2.94 
 %ُؿخؽ10

4 

0.6 10.463 6.270 0.208 

41.840 0.00 
 َٓؿؼ٤ش

39.822 1.74 
 %ُؿخؽ5

37.726 3.48 
 %ُؿخؽ10

0.7 10.043 7.035 0.200 

40.185 0.00 
 َٓؿؼ٤ش

38.105 1.665 
 %ُؿخؽ5

36.101 3.330 
 %ُؿخؽ10


 

ح٫ُٝحٕ رخُـيٍٝ ٌَُ هِطش ػ٠ِ 
 

 ْٓ .15×15×15ٌٓؼذ رؤرؼخى  7.5كيٟ  ٩ٗظخؽ 

Sika  :163   ٤ٌٓخٓ٘ضM َٓخث(sikament 163M)  ح٩ٓٔ٘ض.2ر٘ٔزش ُٕٝ ٖٓ % 

 

 اٌّؼذاد اٌّغزخذِخ : 2.4

 ( ٚ0.04ه١٬ أكو٢ ىٝحٍ ٓؼظm
3

) 

  15×15×15ٌٓؼزخص كي٣ي٣ش ًحص أرؼخى.ْٓ 

 .كٞٝ ٓخء ُـَٔ حُؼ٤٘خص 

  30ْٓ ٝحٍطلخع 20ْٓ ٝٓل٢ِ 10ٓو١َٝ ٓؼي٢ٗ ٩ؿَحء حهظزخٍ حُٜز١ٞ هطَ ػ١ِٞ.ْٓ 

  ُ٤ٌٓخ٢ٌ٤ٗ ٩ؿَحء حهظزخٍحص حُظيٍؽ حُلز٤ز٢.ٓ٘خهَ ه٤خ٤ٓش ِٝٛح 

 ( ؿَحّ.٤ٓ0.1ِحٕ كٔخّ ُيهش ) 

 .ٙكَٕ ًَٜرخث٢ ُو٤خّ ٗٔزش ح٫ٓظٜخ 

 .ر٤ٌ٘ٞٓظَ ُلٔخد حُُٕٞ حُ٘ٞػ٢ 

 .ؿٜخُ ط٤ٌَٔ حُؼ٤٘خص ُو٤خّ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ٌُِٔؼزخص حُزلؼ٤ش 

 . ؿٜخُ ر٤ِٖ ُو٤خّ حُ٘ؼٞٓش حُٔطل٤ش ُ٪ٓٔ٘ض 
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 إٌزبئظ: .5

 ك٢ ٌٛح حُزلغ اؿَحء ٓـٔٞػش ٖٓ ح٫هظزخٍحص ٗظخثـٜخ ٟٓٞلش ًخ٥ط٢: طْ       

 ( ٗظخثؾ حُظل٤َِ حُٔ٘و٢ِ ًَُِخّ حُ٘خػْ حُٔٔظويّ.2ٟٓٞق ك٢ ؿيٍٝ )

 ( ٗظخثؾ ح٫هظزخٍحص حُل٣ِ٤خث٤ش ًَُِخّ حُ٘خػْ ٝٓٔلٞم حُِؿخؽ حُٔٔظويّ.3ٟٓٞق ك٢ ؿيٍٝ )

خثؾ ط٤ٌَٔ ٌٓؼزخص حُزلغ رؼي ( ٗظخثؾ حهظزخٍحص حُٜز١ٞ ًٌُٝي ٗظ4ٟٓٞق ك٢ ؿيٍٝ )

 ٣ّٞ ُلٔخد ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢. 56,28,7

 

 ( ٔزبئظ اٌزؾ١ًٍ إٌّخٍٟ ٌٍشوبَ إٌبػُ اٌّغزخذَ.2عذٚي )

ٓو٤خّ 

حُٔ٘وَ 

(mm) 

حُٔظزو٢ 

ػ٠ِ ًَ 

ٓ٘وَ 

(gm) 

حُُٕٞ 

حُظَح٢ًٔ 

(gm) 

حُ٘ٔزش 

حُٔج٣ٞش 

ُِٔلـُٞ 

حُظَح٢ًٔ 

)%( 

حُ٘ٔزش 

حُٔج٣ٞش 

ُِٔخء 

حُظَح٢ًٔ 

)%( 

ٝى حُٔٞحٛلخص كي

حُز٣َطخ٤ٗش 

BS882:1992 

2.36 0 0 0 100 100- 80 

1.18 1.3 1.3 0.26 99.74 100- 70 

0.500 26.6 27.9 5.58 94.42 100- 55 

0.300 252.5 280.4 56.08 43.92 70- 5 

0.125 160 440.4 88.08 11.92 15- 0 

 -- -- -- 500 59.8 حُٞػخء

 

 .ف١ض٠بئ١خ ٌٍشوبَ إٌبػُ ِٚغؾٛق اٌضعبط اٌّغزخذَ( ٔزبئظ الاخزجبساد ا3ٌعذٚي )

 ٓٔلٞم حُِؿخؽ حًَُخّ حُ٘خػْ ح٫هظزخٍ

 2.20 2.65 حُُٕٞ حُ٘ٞػ٢

 0.531 0.727 ٗٔزش ح٫ٓظٜخٙ %
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( ٔزبئظ اخزجبساد ع١ّغ ػ١ٕبد اٌجؾش ِٓ اٌّٛٔخ الإعّٕز١خ لإ٠غبد اٌٙجٛه ٚ ِزٛعو 4عذٚي )

 . ٠َٛ 56,28,7ِمبِٚخ اٌنغو ثؼذ  

 

 
 

 

 

 
 

حُٜز١ٞ  ٗٞع حُوِطش

(cm) 

ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ 

(Mpa) 

 ٬ٓكظخص

أ٣خّ 7  28 ّٞ٣  56 ّٞ٣ 

 

 

 

 

 

3 

 

 

0.60 

  29.2 28 18.4 16 َٓؿؼ٤ش

 

حَُٔؿؼ٤ش 

0.0 %

 ُؿخؽ

 

%ُؿخؽ5  17.5 20 29 29.7 

% ُؿخؽ10  21 17.8 30 30.6 

 

 

0.70 

 25.1 24 17.9 22 َٓؿؼ٤ش

خؽ% ُؿ5  25 14.3 25 26.2 

% ُؿخؽ10  27 15.6 27.5 29.3 

 

 

4 

 

 

0.60 

  18.7 17.4 11 6 َٓؿؼ٤ش

 

حَُٔؿؼ٤ش 

0.0    %

 ُؿخؽ

% ُؿخؽ5  9 9.1 18.9 19.3 

% ُؿخؽ10  10 15.4 21.1 23.4 

 

 

0.70 

 18.6 16.4 11.7 9 َٓؿؼ٤ش

% ُؿخؽ5  12 12.0 17.1 19.2 

% ُؿخؽ10  14 12.3 18.7 20.0 

 

 ِٕبلؾخ إٌزبئظ: .6

 ( ٍٝحُٔٔظويّ ك٢ حُزلغ 2رخَُؿٞع ا٠ُ ؿي )ٖ( ٣ظ٠ق إٔ حًَُخّ حُ٘خػْ )ٍَٓ ٤ُُظ

 ٓطخرن ُِٔٞحٛلخص حُز٣َطخ٤ٗش.

 ( ٍٝإٔ ٛز١ٞ حُؼ٤٘خص حُظ٢ رٜخ ٣4ظ٠ق ٖٓ ٗظخثؾ ؿي )ُؿخؽ أًؼَ ٖٓ 10 %

ٝؿي إٔ ٓزذ ًُي  % ُؿخؽ ٝح٧ه٤َس أًؼَ ٖٓ حَُٔؿؼ٤ش ريٕٝ ُؿخؽ ُٝوي5حُؼ٤٘خص حُظ٢ رٜخ 

 (.٣3ؼٞى ا٠ُ ٗٔزش ح٫ٓظٜخٙ حُٔ٘ول٠ش ُِِؿخؽ ػ٘ٚ ك٢ حََُٓ , ٣َحؿغ حُـيٍٝ )
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 ( رؤٕ ٗظخثؾ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ رؼي ٣4ظ٠ق ٖٓ ؿيٍٝ حُ٘ظخثؾ )أ٣خّ ٓظ٠خٍرش  7

% ُؿخؽ ًُٝي ُؼيّ حٓظوَحٍ 10% ُؿخؽ 5ٝر٤ٖ ػ٤٘خص حُزلغ حَُٔؿؼ٤ش ريٕٝ ُؿخؽ ٝ

 أ٣خّ. 7حُ٘ظخثؾ رؼي 

 ٣ّٞ ُٝـ٤ٔغ حُٔظـ٤َحص حُٔيٍٝٓش ًخٕ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢  56, 28 رؼي

% ُؿخؽ ٝح٧ه٤َس أًزَ ٖٓ حُؼ٤٘خص 5% ُؿخؽ أًزَ ٖٓ ػ٤٘خص 10ٌُٔؼزخص ػ٤٘خص 

 (.4حَُٔؿؼ٤ش ريٕٝ ُؿخؽ, حٗظَ ؿيٍٝ )

 ( ٍٝػ٘ي 4رخَُؿٞع ُِـي )(0.60=W/C,3 =A/C)  ٣ّٞ ٗـي رخُ٘ٔزش  56ٝرؼي

% ُؿخؽ أًزَ ٖٓ حُؼ٤٘خص ٠ُِ10ـ٢ ُِؼ٤٘خص حُزلؼ٤ش إٔ ػ٤٘خص ُ٘ظخثؾ حُٔوخٝٓش حُٔظٞٓطش 

% ٝإٔ 1.68% ُؿخؽ أًزَ ٖٓ حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش 5% ٝػ٤٘خص 4.58حَُٔؿؼ٤ش ر٘ٔزش 

 %.2.94% ُؿخؽ ر٘ٔزش 5% ُؿخؽ أًزَ ٖٓ ػ٤٘خص 10ػ٤٘خص 

  ػ٘ي(0.70=W/C,3=A/C)  ( ٗـي إٔ ػ٤٘خص ٣4ّٞ ٝرخَُؿٞع ُِـيٍٝ ) 56ٝرؼي

% ُؿخؽ أًزَ ٖٓ 5% ٝإٔ ػ٤٘خص 14.33ؽ أًزَ ٖٓ حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش % ُؿخ10

% ًُٝي رخُ٘ٔزش ُِٔوخٝٓش حُٔظٞٓطش ٠ُِـ٢, ٝإٔ ػ٤٘خص 4.20حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش 

 %.10.58% ُؿخؽ ر٘ٔزش 5% ُؿخؽ أًزَ ٖٓ ػ٤٘خص 10

 ( ٍٝػ٘ي 4ر٬ٔكظش حُـي )(0.60= W/C,4=A/C)  ٣ّٞ ٗـي رخُ٘ٔزش  56ٝرؼي

% ُؿخؽ أًزَ ٖٓ حُؼ٤٘خص 10خثؾ حُٔوخٝٓش حُٔظٞٓطش ٠ُِـ٢ ُِؼ٤٘خص حُزلؼ٤ش إٔ ػ٤٘خص ُ٘ظ

% 3.11% ُؿخؽ أًزَ ٖٓ حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش 5% ٝػ٤٘خص 20.09حَُٔؿؼ٤ش ر٘ٔزش 

 %.17.52% ُؿخؽ ر٘ٔزش 5% ُؿخؽ أًزَ ٖٓ ػ٤٘خص 10ٝإٔ ػ٤٘خص 

  ػ٘ي(0.70=W/C,4=A/C)  ( ٗـي 4٘ظخثؾ )٣ّٞ ٝر٬ٔكظش ؿيٍٝ حُ 56ٝرؼي

% ُؿخؽ أًزَ ٖٓ 10رخُ٘ٔزش ُ٘ظخثؾ حُٔوخٝٓش حُٔظٞٓطش ٠ُِـ٢ ُِؼ٤٘خص حُزلؼ٤ش إٔ ػ٤٘خص 

% ُؿخؽ أًزَ ٖٓ حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش 5% ٝإٔ ػ٤٘خص 7حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش 

 %.4% ُؿخؽ ر٘ٔزش 5% ُؿخؽ أًزَ ٖٓ ػ٤٘خص 10% ٝإٔ ػ٤٘خص 3.13

 

 . الاعزٕزبط:7

  ٣ّٞ  56حُزلؼ٤ش ٝحُٔظـ٤َحص حُٔيٍٝٓش ٝؿي إٔ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ رؼي ُـ٤ٔغ حُؼ٤٘خص

 ٣ّٞ. 28أًزَ ٓ٘ٚ رؼي 

  ٣ّٞ ُٝـ٤ٔغ حُٔظـ٤َحص حُٔيٍٝٓش ػ٘ي  56رؼي(A/C)  =4,3  ,(W/C) =0.60 ,0.70 

% 5% ُؿخؽ أًزَ ٖٓ ػ٤٘خص 10ٗـي إٔ ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ٌُٔؼزخص حُؼ٤٘خص ًحص 

% ُؿخؽ أًزَ ٖٓ 5%( ًٌُٝي ػ٤٘خص 17.52% أ٠ُ 2.44ُؿخؽ ر٘ٔزش طظَحٝف ٖٓ )

% ُؿخؽ أًزَ 10%( ٝإٔ ػ٤٘خص 4.20% ا٠ُ 1.68حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش طظَحٝف ٖٓ )
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% 10%( ٝػ٤ِٚ كبٕ ػ٤٘خص 20.09% ا٠ُ 4.58ٖٓ حُؼ٤٘خص حَُٔؿؼ٤ش ر٘ٔزش طظَحٝف ٖٓ )

 % ُؿخؽ ٝح٧ه٤َس أك٠َ ٖٓ حَُٔؿؼ٤ش.5ُؿخؽ أك٠َ ٖٓ ػ٤٘خص 

 ٣ّٞ ػ٘ي  56, 28ٝٓش ح٠ُـ٢ ُٝـ٤ٔغ ٌٓؼزخص حُؼ٤٘خص حُزلؼ٤ش رؼي ٓظ٢ٓٞ ٓوخ(A/C)  =

ك٤غ  W/C)) =0.70أًزَ ٜٓ٘خ ػ٘ي  0.60=   (W/C), ٝػ٘ي4= (A/C)أًزَ ٜٓ٘خ ػ٘ي  3

ٛٞ ٣ُخىس ٗٔزش  (A/C)ٝؿي إٔ ٓزذ ٟؼق ٓظ٢ٓٞ ٓوخٝٓش ح٠ُـ٢ ػ٘يٓخ طٌزَ حُ٘ٔزش 

( ًٌُٝي ط٠ؼق 1حٗظَ ؿيٍٝ ) (Sika)حََُٓ ك٢ حُؼ٤٘خص ٝٗوٚ ٤ًٔش ح٩ٓٔ٘ض ٝح٠ُٔخف 

٣ُِخىس حُٔخء ك٢ حُؼ٤٘خص ػٖ حُلخؿش ح٣ٍَٝ٠ُش ُِظلخػَ  (W/C)حُٔوخٝٓش ػ٘يٓخ طٌزَ حُ٘ٔزش 

 أ٠٣خ . (Sika)ٝٗوٚ ح٩ٓٔ٘ض ٝح٠ُٔخف 

 

 :اٌّشاعغ
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 ٠ُٝ, ىٓ٘ن.ىٓ٘ن, حُطزؼش ح٧
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 ٟ فٟ ِذ٠ٕخ أعذاث١بدساعخ ع١ٕٛ٘ذع١خ ٌظب٘شح اٌٙجٛه الأسم

 أ. عبٌُ إٌؼبط أ. .فبٌؼ إِٔٙٝ

 ٤ًِش حُٜ٘يٓش / ؿخٓؼش أؿيحر٤خ

saleh2005101@yahoo.com elmohamedsam83@gmail.com 

 

Abstract:  

The phenomenon of land landing in many areas and roads of the of the 

Ajdabia City, the land landing is a vertical or horizontal movement of 

the surface of the earth, arising as a result of the imbalance of the 

static balance of the surface layers, and may occur gradually and 

inconceivably or suddenly. This movement leads to destruction of 

engineering facilities, collapse of dams and bridges and the 

destruction of infrastructure such as water pipes, sewage, roads and 

etc. Land landing occurs as a result of natural causes such as 

dissolution of some rocks by torrents, running water, soil weakness or 

human factors such as water extraction or damage to sewage and 

drinking water networks. This study was conducted to assess the 

causes and risks of land landing and how to treat them. 

This study was based on the theoretical aspect in terms of data 

collection from the references, periodicals and previous projects in the 

city. A practical aspect is the follow-up of some projects and the 

collection of some samples to determine the type and characteristics of 

the rocks. In this study it is clear that the cause of this phenomenon is 

the result of the processes of dissolving of the soil and limestone rocks 

caused by the erosion of sewage and drinking water, which requires 

immediate intervention to remedy it. 

mailto:2005101@yahoo.comm
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The study recommended digging stones and injecting them with 

concrete. The main collapse will be filled with stones and soil. The 

sewer pipe will be repaired and repaired in a way that prevents the 

leakage of water or the transfer of water to another place. And the use 

of geological radar to study the phenomena of landfall. 

 اٌٍّخـ:

حٗظَ٘ص ظخَٛس حُٜز١ٞ ح٢ٍٟ٧ ك٢ حُؼي٣ي ٖٓ أك٤خء ١َٝم ٓي٣٘ش أؿيحر٤خ, ٝحُٜز١ٞ 

 هَِ كخُش ٗظ٤ـش ُليٝع ط٘٘ؤ ح٧ٍٝ, ٓطق ط٘ظخد أكو٤ش أٝ ػٔٞى٣ش كًَش ٛٞح٢ٍٟ٧ 

 طي٣ٍـ٢٤ ؿ٤َ ٌَر٘ حُلخُش ٌٛٙ طليع حُٔطل٤ش, ٝهي ح٤ٍٟ٧ش ُِطزوخص ح٩ٓظخط٠ٌ٤ رخُظٞحُٕ

حُٔيٝى  ٝح٤ٜٗخٍ حُٜ٘ي٤ٓش حُٔ٘٘آص طي٤َٓ حُلًَش ٌٛٙ ٣ٝ٘٘ؤ ػٖ .كـخث٤ش رٍٜٞس أٝ ٓلّٔٞ

 ٝحُطَم ٝؿ٤َٛخ. أٗخر٤ذ ح٤ُٔخٙ ٝحَُٜف حُٜل٢ ٓؼَ حُظلظ٤ش حُز٤٘ش ٝطو٣َذ ٝحُـٍٔٞ

 أٝ ح٤ٍُٔٞ رٞحٓطش حُٜوٍٞ رؼٞ ًبًحرش ١ز٤ؼ٤ش ٧ٓزخد ٗظ٤ـش ح٢ٍٟ٧ حُٜز١ٞ ٣ليع

حُٔخء أٝ طِق ٗزٌخص حَُٜف  ػٞحَٓ ر٣َ٘ش ٓؼَ حٓظوَحؽأٝ حُظَرش خ٣ٍش ٟٝؼقحُـ ح٤ُٔخٙ

ٝهي أؿ٣َض ٌٛٙ حُيٍحٓش ُظو٤٤ْ أٓزخد ٝٓوخ١َ حُٜز١ٞ ح٢ٍٟ٫  .حُٜل٢ ٤ٓٝخٙ حَُ٘د

 ٣َ١ٝوش ٓؼخُـظٜخ.

ٝحػظٔيص ٌٛٙ حُيٍحٓش ػ٠ِ حُـخٗذ حُ٘ظ١َ ٖٓ ك٤غ طـ٤ٔغ حُز٤خٗخص ٖٓ حَُٔحؿغ 

وش رخُٔي٣٘ش, ٝؿخٗذ ػ٢ِٔ ٓظٔؼَ رٔظخرؼش رؼٞ حُٔ٘خ٣ٍغ ٝطـ٤ٔغ ٝحُي٣ٍٝخص ٝحُٔ٘خ٣ٍغ حُٔخر

رؼٞ حُؼ٤٘خص ُظلي٣ي ٗٞع ٝهٜخثٚ حُٜوٍٞ ٖٝٓ ػْ طلي٣ي أٓزخد حُٜز١ٞ ح٢ٍٟ٫. ٖٝٓ 

 طلظ٤ش كيٝع ٌٛٙ حُظخَٛس ٢ٛ ٗظ٤ـش ُؼ٤ِٔخص اًحرش ٓزذ ه٬ٍ ٌٛٙ حُيٍحٓش ٣ظ٠ق إٔ

طٜخُي ٗزٌخص حَُٜف حُٜل٢ ٖ ٝحُ٘خطـش ٓ حُلـَ حُـ١َ٤ ك٢ حُظَرش ٝٛوٍٞ ٤ٔ٤ًخث٤ش

 ٤ٓٝخٙ حَُ٘د ح٧َٓ ح١ٌُ ٣ظطِذ طيه٬  ك٣ٍٞ خ ُؼ٬ؽ ًُي.

رخُلـخٍس ٝكوٜ٘خ رخُز٤ظٕٞ, أٓخ ح٤ٜٗ٫خٍ ح٧ٓخ٢ٓ ك٨ٔ٤  للَٝأٝٛض حُيٍحٓش ر٢ِٔء حُ

رخُلـخٍس ٓغ حُظَرش ٣َٝٙ ٝا٬ٛف أٗزٞد حَُٜف حُٜل٢ رخٌَُ٘ ح١ٌُ ٣ٔ٘غ ط٣َٔذ 

هَ ًٝبؿَحء ٝهخث٢ حُو٤خّ رٌ٘ق ٤ٛٝخٗش ى٤٣ٍٖٝ ػ٠ِ ٌٛٙ حُ٘زٌخص ح٤ُٔخٙ أٝ ٗوِٚ ا٠ُ ٌٓخٕ آ

حٓظويحّ حَُحىحٍ حُـ٤ُٞٞؿ٢ ٤ٓخٙ حَُ٘د ٝحَُٜف حُٜل٢ ٝٓ٘غ طَٔد ح٤ُٔخٙ ٜٓ٘خ. ٝ

 .ُيٍحٓش ظخَٛس ٛز١ٞ ٓطق ح٫ٍٝ
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 اٌّمذِخ: .1

حُٜز١ٞ ح٢ٍٟ٧ ٛٞ ظخَٛس ؿ٤ُٞٞؿ٤ش ٗخطـش ػٖ ح٤ٜٗخٍ ك٢ حُطزوخص حُٔطل٤ش ٖٓ حُوَ٘س 

٤ش, ٓٔخ ٣ئى١ ا٠ُ كيٝع كظلخص طوظِق ك٢ حُوطَ ٝحُؼٔن طزؼخ  ُيٍؿش هٞس حُٜز١ٞ ح٧ٍٟ

 ٣ؼَفٝ .ٝٗٞع حُظَرش. ٝؿخُزخ  ٓخ ط٘ظؾ ٌٛٙ حُظخَٛس ػٖ حُظآًَ ح٤ٔ٤ٌُخث٢ ُِٜوٍٞ حٌَُر٤ٗٞش

رخٗٚ كًَش ػٔٞى٣ش أٝ أكو٤ش ط٘ظخد ٓطق ح٧ٍٝ, ط٘٘ؤ ٗظ٤ـش ُليٝع كخُش حُٜز١ٞ ح٢ٍٟ٫ 

ط٠ٌ٤ ُِطزوخص ح٤ٍٟ٧ش حُٔطل٤ش, ٝهي طليع ٌٛٙ حُلخُش رٌَ٘ طي٣ٍـ٢ هَِ رخُظٞحُٕ ح٩ٓظخ

ؿ٤َ ٓلّٔٞ أٝ رٍٜٞس كـخث٤ش. ٣ٝ٘٘ؤ ػٖ ٌٛٙ حُلًَش طي٤َٓ حُٔ٘٘آص حُٜ٘ي٤ٓش ٝح٤ٜٗخٍ 

حُٔيٝى ٝحُـٍٔٞ, ٝطٔٞؽ ٓطق ح٧ٍٝ ٝ طو٣َذ حُز٤٘ش حُظلظ٤ش ٓؼَ أٗخر٤ذ ح٤ُٔخٙ ٝحَُٜف 

٣ليع ك٢ ٌٓخٕ ٓخ ٤٘٣َ ا٠ُ إٔ ح٧ٍٝ  حُٜل٢ ٝحُطَم ٝؿ٤َٛخ. إ أ١ ٛز١ٞ أ٠ٍٟ

 ,Galloway and Ingebritsenأٓلَ ٓ٘ٚ أٛزلض ؿ٤َ هخىٍس ػ٠ِ طلَٔ حُٔز٠٘ )

1999.) 

ٝطٞؿي ٌٛٙ حُظخَٛس ك٢ ؿ٤ٔغ أٗلخء حُؼخُْ. ٝحُٜز١ٞ ح٢ٍٟ٧ ظخَٛس هي٣ٔش ؿي٣يس طٜ٘يٛخ 

حُٔي٣٘ش كخ٫ص  ٓي٣٘ش أؿيحر٤خ ٓخ ر٤ٖ حُل٤ٖ ٝح٥هَ, ك٤غ ٜٗيص حُؼي٣ي ٖٓ ٓ٘خ١ن ٝٗٞحٍع

 ٓظٌٍَس ٖٓ حُٜز١ٞ.

ٝحُٜز١ٞ ح٢ٍٟ٧ ٣ليع ٗظ٤ـش ُؼيس أٓزخد ١ز٤ؼ٤ش ًبًحرش رؼٞ حُٜوٍٞ رٞحٓطش ح٤ٍُٔٞ أٝ 

ح٤ُٔخٙ حُـخ٣ٍش ٟٝؼق حُظَرش ٝؿٞى ِٛحص أ٤ٍٟش, أٝ كلَ ػ٤ٔن رخُوَد ٖٓ ٓٞهغ حُٜز١ٞ, 

ٗظ٤ـش ُظ٘زؼٜخ أٝ ُليٝع ظخَٛس "حُيٓي" رٔؼ٠٘ طلٍٞ حُظَرش ا٠ُ ٓخ ٣٘زٚ ٍٓخٍ حُ٘خ١ت 

رخ٤ُٔخٙ. ٣ٝليع حُٜز١ٞ ح٢ٍٟ٧ ٗظ٤ـش ٧ٓزخد أٝ ػٞحَٓ ر٣َ٘ش ٓؼَ حٓظوَحؽ حُٔخء أٝ طِق 

  ٗزٌخص حَُٜف حُٜل٢ ٤ٓٝخٙ حَُ٘د.

إ حُظَرش حَُهٞس ٝؿ٤َ حُِٜزش حُظ٢ كٞهٜخ طظلَِ أٝ طٌٝد طي٣ٍـ٤خ ك٢ ٌٛٙ حُ٘وٞم 

كٔؼ٬ إ حََُٓ ُٖ ٣ٔظَٔ ٬٣ٞ١;  ٝحُلَحؿخص. ٣ٝؼظٔي ًُي ػ٠ِ كـْ ٓٔي ٝهٞس حُطزوش حُؼ٤ِخ

ٝحُط٤ٖ ٣ٌٖٔ ُٚ حُٜٔٞى ٫٥ف ح٤ُٖ٘ٔ اٟخكش ا٠ُ هَد حُٔٔخكش ٖٓ ٓطق ح٧ٍٝ ح١ٌُ ٣وغ 

طلظٚ حُظـ٣ٞق أٝ حُلَحؽ, رل٤غ إ ح٧ٍٝ هي طٌٕٞ هخىٍس ػ٠ِ إٔ طظلَٔ ُٜٝٗخ, ٝكظ٠ ٓخ 

ح٤ُّٞ ح١ٌُ طظ٠ٗ٬  ٣ٌٖٔ إٔ ٣ز٠٘ ػ٤ِٜخ. ٌُٖٝ ٓغ ٗٔٞ ٌٛٙ حُلَحؿخص ٝحُلـٞحص, ك٤ٔؤط٢ ًُي

 ك٤ٚ حُطزوش حُٔطل٤ش رُٜٔٞش.
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 (: ٓ٘طوش حُيٍحٓش ٝٓٞهغ ح٫رخٍ حُٔٔظويٓش.1ٌَٗ ٍهْ )

 

 :حُظخ٤ُش رخُ٘وخ١ ُِٜز١ٞخص حُٔلظِٔش ح٧ٓزخد طِو٤ٚ ٣ٌٖٔ

 

 :الأعجبة اٌطج١ؼ١خ ٌٍٙجٛه الأسمٟ

 ش ٌٝٛح ٣ليع ٗظ٤ـش ٩ًحرش طظؼَٝ ُٜخ حٌُٔٞٗخص حُٜو٣َ :الإراثخ رؾذ اٌغطؾ١خ

حُظلظ٤ش, ك٤غ طظ٤ِٔ حُٜوٍٞ حُـ٣َ٤ش رٌؼَس ٗوٞهٜخ ٝكٞحِٜٛخ حُٜو٣َش ٝرخُظخ٢ُ طٌٕٞ 

 ١ٖٞٓ ٟؼق طٜخؿٜٔخ ح٤ُٔخٙ حُٔ٘زؼش رلٔٞ حٌَُر٤ٗٞي.

 :٣ٝوٜي رٜخ ٗٔٞ رٍِٞحص ٖٓ ح٬ٓ٧ف حُظ٢  اٌزغ٠ٛخ اٌٍّؾ١خ ٚ٘جٛه الأسك ٚرؾممٙب

حُٜوَ هخٛش ك٢  طٔظِت رٜخ حُظ٘ووخص ٝحُٔٔخٓخص حُٜو٣َش ٓٔخ ٣ئى١ ا٠ُ طلٌي

 .حُٔ٘خ١ن حُـخكش ٝٗزٚ حُـخكش

 ٖهي ٣ليع رٔزذ طؼَٝ ٓ٘طوش ٓخ ٧كيحع طٌظ٤ٗٞش ٓؼَ ح٫ٍُُِ ٝحُزَح٤ً. 

 :الأعجبة اٌجؾش٠خ ٚساء اٌٙجٛه الأسمٟ

 :)ك٤غ ٣ِىحى حُٜز١ٞ ًِٔخ حُىحى ٛز١ٞ ٓ٘ٔٞد حُٔخء  اعزخشاط اٌغٛائً )عؾجٙب

 حُـٞك٢.

 ٝطٔخٍّ ػ٤ِٔخص ح١َُ : ٠بئ١خ ِؼ١ٕخػ١ٍّبد اٌشٞ فٟ ِٕبهك راد خقبئـ ف١ض

ٝحٍُِحػش ك٢ ٓ٘خ١ن ًحص طَرش ٗخػٔش طِىحى رٜخ حُٔٞحى حُؼ٣ٞ٠ش ٣ٝ٘ظؾ ػٖ حرظ٬ُٜخ طٔيى 

ٝحٟق ٣ؼوزٚ حٌٗٔخٕ ٝحٟق ػ٘ي طؼَٟٜخ ُِـلخف ٓٔخ ٣ئى١ ا٠ُ ٗوٚ حُلـْ حُظخ١َٛ 

 .ُٜخ ٌٌٝٛح ٣ليع حُٜز١ٞ ح٢ٍٟ٧
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 ٟ٤َ ٖٓ ٓ٘خ١ن حُظؼي٣ٖ طظؼَٝ ُٜز١ٞ ًؼ :ػ١ٍّبد اٌزؼذ٠ٓ اٌظب٘شٞ ٚاٌٙجٛه الأسم

أ٢ٍٟ ٟٓٞؼ٢ ٗظ٤ـش حٓظوَحؽ حُٔؼخىٕ ك٤غ ٣ليع طـ٣ٞلخص ٝطٌٜلخص طلض أ٤ٍٟش 

٣َؿغ ٌٛح حُٜز١ٞ أٓخٓخ  رٔزذ ػيّ   .طئى١ ا٠ُ كيٝع ٛز١ٞ ٝط٤٣َق ُِطزوخص حُٔطل٤ش

 َٓء حُلَحؿخص حُ٘خؿٔش ػٖ حٓظوَحؽ حُللْ رٔوِلخص حُظؼي٣ٖ ٝطًَٜخ طٜز٢.

 ٣ٝؼظزَ ٌٛح ٛٞ حُٔزذ حَُث٢ٔ٤ ُِٜز١ٞ ح٢ٍٟ٫  شة ٚاٌقشف اٌقؾٟ:رغشة ١ِبٖ اٌؾ

 ك٢ ٓي٣٘ش أؿيحر٤خ ك٤غ ٓزذ طَٔد ٌٛٙ ح٤ُٔخٙ ك٢ اًحرش حُطزوخص حُٜو٣َش.

 أعب١ٌت ِٛاعٙخ أخطبس اٌٙجٛه الأسمٟ :

 .ُٕاػخىس كوٖ حُزظٍَٝ ٝ ح٤ُٔخٙ رؼي ػ٤ِٔخص حُٔلذ رٜيف اػخىس حُظٞح 

 ٍُِحػش ػ٠ِ ح٤ُٔخٙ حُـٞك٤ش, ٣ظْ ٗوَ ح٤ُٔخٙ ا٤ُٜخ ٖٓ ك٢ حُٔ٘خ١ن حُظ٢ طؼظٔي ك٤ٜخ ح

 ٓ٘خ١ن رؼ٤يس ػٖ ٣َ١ن ح٧ٗخر٤ذ.

  ٍك٢ ٓ٘خ١ن حُٔزخ٢ٗ حُٔؼَٟش ُوطَ حُٜز١ٞ ح٢ٍٟ٧, ٣ظْ ٓؼخُـش حُظَرش ٖٓ ه٬

 اؿَحهٜخ رخ٤ُٔخٙ ٝ طًَٜخ طـق رٌَ٘ ٓظظخرغ كظَس ٣ٞ١ِش هزَ حُز٘خء ػ٤ِٜخ .

 َم حُز٣َش ا٠ُ ٤ٛخٗش ىحثٔش ػٖ ٣َ١ن ىى ٝك٢ ٓ٘خ١ن حٌُخٍٓض حُـ٣َ٤ش طلظخؽ حُط

ح٧ٍٝ ٝكوٜ٘خ رخُٔٞحى ؿ٤َ حُٔٔخ٤ٓش ُظـ٘ذ حُٔٞحى حُٞحهؼش طلض حُط٣َن ُؼ٤ِٔخص 

 ح٩ًحرش.

 

 ِؾىٍخ اٌذساعخ: .2

إٔ حٍطلخع ٓ٘ٔٞد ح٤ُٔخٙ حُـٞك٤ش ك٢ رخ١ٖ ح٢ٍٟ٧ ٣ئى١ ا٠ُ هِوِش ك٢ حُظَرش, ٌٝٛح ٓخ 

خ ػ٘ي حُو٤خّ رؤػٔخٍ اٗ٘خث٤ش ٝكلَ ٝر٘خء ك٢ أكي حُٔ٘خ١ن, ٫ٝ ٣ظْ حَُىّ ٝحُيٓي  ٣ليع أ٠٣ 

رط٣َوش ٛل٤لش, كظٜزق حُظَرش ؿ٤َ ٓظـخٗٔش, ٓٔخ ٣ئى١ ا٠ُ ح٤ٜٗ٫خٍحص ح٤ٍٟ٧ش, ًٔخ إٔ 

كًَش ح٤ُٔخٙ ك٢ رخ١ٖ ح٧ٍٝ, طٔلذ ١زوخص ح٧ٍٝ ؿ٤َ حُٔظٔخٌٓش طخًٍش حُلَحؿخص, حُظ٢ 

ح ك  َ يى ٓزز خ آهَ ٣ظٔؼَ ك٢ ٗ٘ٞء طليع ظخَٛس حُٜز١ٞ ح٢ٍٟ٧ أػ٘خء ح٠ُـ٢ ػ٤ِٜخ, ٝأه٤

ظخَٛس حُ٘وٞم ك٢ رخ١ٖ ح٧ٍٝ, حُظ٢ طليع ٗظ٤ـش ُِؼٞحَٓ حُطز٤ؼ٤ش ُِظَرش, ٝط٣َٔزخص ٤ٓخٙ 

حَُ٘د ٝحَُٜف حُٜل٢, ك٤غ طلظق ٌٛٙ حُ٘وٞم ٓٔخٍحص ُٜخ طلض ح٧ٍٝ, ٓليػش 

 كَحؿخص طئىٟ ا٠ُ حُٜز١ٞ ح٢ٍٟ٧ ك٢ أ١ ُلظش.

حٍطلخػخ  ًز٤َح  ك٢ ٓ٘ٔٞد ح٤ُٔخٙ  2016 ك٤غ ٍٛيص ىٍحٓش ٛخُق أ٠ٜ٘ٓ ٝأهَٕٝ ٓ٘ش

حُـٞك٤ش, ك٢ ٓي٣٘ش أؿيحر٤خ رٔزذ هِش حٓظويحّ ح٤ُٔخٙ حُـٞك٤ش رؼي ٍٝٛٞ ٤ٓخٙ حَُٜ٘ حُٜ٘خػ٢ 

ٝح٫ٗلـخٍحص حُٔظٌٍَس ُوط١ٞ ٤ٓخٙ حَُ٘د حَُث٤ٔ٤ش ٝحُلَػ٤ش, رخ٩ٟخكش  1989ُِٔي٣٘ش ٓ٘ش 

ِق حُؼي٣ي ٖٓ ٓٞح٤َٓ حَُٜف ا٠ُ طَٔد ٤ٓخٙ حَُٜف حُٜل٢ ا٠ُ رخ١ٖ ح٧ٍٝ ٗظ٤ـش ُظ

 (.2)ٌَٗ ٍهْ 
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 (: طَٔد ٤ٓخٙ حَُٜف حُٜل٢ ٗظ٤ـش ُظِق ح٫ٗخر٤ذ ٝطؤػ٤َٛخ ػ٠ِ حُطزوخص حُٔـخٍٝس.2ٌَٗ ٍهْ )

 

 

 اٌجؾش: ِٕٙظ .3

  حػظٔيص حُيٍحٓش ػ٠ِ حُيٍحٓش ح٤ُٔيح٤ٗش ُظلي٣ي أٓخًٖ حُٜز١ٞ ح٢ٍٟ٧ ٝطلي٣ي

 أٓزخرٜخ.

 ٝح٫ٗظَٗض حُؼ٤ِٔش ٝح٧ٍٝحم حؿغحَُٔ ٖٓ ٝحُٔؼِٞٓخص حُز٤خٗخص ؿٔغ . 

 ٍُٜٞزؼٞ حػٔخٍ ٝٓظخرؼش أٓخٗش حَُٔحكن ٝح٧ٌٓخٕ ٖٓ ٓؼِٞٓخص ػ٠ِ حُل 

 . ح٤ُٜخٗش ُزؼٞ حُطَم رخُٔي٣٘ش

  ٖٓ ح٫رخٍ رخُٔي٣٘ش ُظلي٣ي أٗٞحع حُٜوٍٞ ٝىٍحٓش ٓٔخ٤ٓش أهٌ ػ٤٘خص ٛو٣َش

 حُٜوٍٞ.

 

 أ٘ذاف اٌذساعخ: .4

 ٛيكض ٌٛٙ حُيٍحٓش ح٠ُ:

 ُٜز١ٞ ح٢ٍٟ٫ ٝٓٔززخطٜخ.طلي٣ي أٓخًٖ ح 

 .ىٍحٓش أٗٞحع حُٜوٍٞ ٝهٜخثٜٜخ حُظ٤ِ٤ٛٞش ٝػ٬هظٜخ رخُٜز١ٞ 

 أ٣ـخى حُلٍِٞ حُٔ٘خٓزش ٌُِٔ٘ش حُٜز١ٞ. 
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 ع١ٌٛٛع١ب إٌّطمخ: .5

طزَُ أ٤ٔٛش ىٍحٓش حُظ٣ٌٞ٘خص حُـ٤ُٞٞؿ٤ش ًُٝي ُظؤػ٤َٛخ ػ٠ِ حُوٞحٙ ح٤ُٜي٤ٌ٤ٍُٝش ُوِحٗخص 

ٞى٣خ  أٝ أكو٤خ ه٬ٍ ٌٛٙ حُظ٣ٌٞ٘خص, اٟخكش ا٠ُ طؤػ٤َٛخ ح٤ُٔخٙ حُـٞك٤ش, حُظ٢ طوِٕ أٝ ط٘ظوَ ػٔ

(, طظٌٕٞ حُٔ٘طوش 2015ػ٠ِ ٗظخّ حُوِحٗخص حُـٞك٤ش ٤ٔ٤ًٝخث٤ش ح٤ُٔخٙ ٌُٜٙ حُوِحٗخص )حُيٛخٕ, 

 Calcareniteؿ٤ُٞٞؿ٤خ ٖٓ ط٣ٌٖٞ أؿيحر٤خ ٝح١ٌُ ٣٘ؤْ ا٠ُ كـَ ؿ١َ٤ ح٢َُِٓ )

Limestone ,1984( ٝكـَ ؿ١َ٤ كظخط٢ )ُٞكش أؿيحر٤خ.) 

حهظزخ٣ٍش )ٌَٗ ٍهْ  آرخٍ ه٬ٍ ٖٓ ٝ ح٧ٍٝ ٓطق ػ٠ِ حُـ٤ُٞٞؿ٤ش ٖٓ حُيٍحٓخص ٌٛٙ طظْ

(, ك٤غ 3ػ٤٘ش ٛو٣َش ٖٓ ػيس حرخٍ ٓوظخٍس ك٢ ٌٛٙ حُيٍحٓش )ٌَٗ ٍهْ  11طْ حهظ٤خٍ (. 1

( ًحص Limestoneٝؿي إٔ حُظ٣ٌٖٞ حُـ٤ُٞٞؿ٢ ُِٔي٣٘ش ٣ظٌٕٞ ٖٓ ٛوٍٞ حُلـَ حُـ١َ٤ )

. ٝطظ٤ِٔ (Gypsum) ( ٝٛوٍٞ حُـز4ْش ُظ٣ٌٖٞ أؿيحر٤خ )ٌَٗ ٍهْ ٓٔخ٤ٓش ػخ٤ُش حُظخرؼ

ٓؼظْ ػ٤٘خص حُلـَ حُـ١َ٤ ك٢ ٌٛٙ حُيٍحٓش رٔٔخ٤ٓش ٓظٞٓطش ا٠ُ ػخ٤ُش ٝطظَحٝف حُٔٔخ٤ٓش 

%, ٌٛٙ حُٔٔخ٤ٓش حُؼخ٤ُش طٔخػي ك٢ كًَش ح٤ُٔخٙ حُـٞك٤ش ه٬ُٜخ. ٝٗظ٤ـش 30% ا٠ُ 5ٖٓ 

وٍٞ ٓؼَٟش ٌُِٝرخٕ ٗظ٤ـش ُظَٔد ٤ٓخٙ حَُٜف ُطز٤ؼش حُٔ٘طوش حُـ٤ُٞٞؿ٤ش كخٕ ٌٛٙ حُٜ

 حُٜل٢. 

 

  

(: ٣َ١وش ؿٔغ حُؼ٤٘ش حُـ٤ُٞٞؿ٤ش ٖٓ حُزجَ, ٝحهظزخٍ حُؼ٤٘ش رٞحٓطش كٔٞ 3ٌَٗ ٍهْ )

 ح٤ُٜي٣ًٍٍِٞٝي حُٔولق ُظؼ٤٤ٖ ٗٞع حُٜوَ.
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 ٍُم(.(: أكـخٍ ؿ٣َ٤ش طظٌٕٞ ٖٓ روخ٣خ أك٤خث٤ش ٣ظ٤ِٔ رٔٔخ٤ٓش ػخ٤ُش )حُِٕٞ ح4٫ٌَٗ ٍهْ )

 

 إٌزبئظ: .6

( ٝرخ٧هٚ ٗخٍػ٢ 5ط٘ظَ٘ حُٜز١ٞخص ح٤ٍٟ٫ش ك٢ حُؼي٣ي ٖٓ ٗٞحٍع حُٔي٣٘ش )ٌَٗ ٍهْ 

حُٞكخم ٝأٗظ٬ص ر٢ٓٞ حُٔي٣٘ش ٝأهَ ٛز١ٞ كيع ك٢ ح٤َُٛق ٓ٘ظٜق ٗخٍع أٗظ٬ص ٗظ٤ـش 

(, ٝح٬ُٔكع ٛ٘خ إٔ حُٜز١ٞخص 7ٝ  6)ٌَٗ ٍهْ  ٨ُ2019ٓطخٍ حُـ٣َِس ٌٓ٘ ريح٣ش ٓ٘ش 

ٓـٔؼخص ٝحٓظيحى هط١ٞ حَُٜف حُٜل٢ ٌٝٛح ٣يٍ ػ٠ِ إٔ طَٔد ٤ٓخٙ  رخُوَد ٖٓ

 .حَُٜف حُٜل٢ ٛٞ حُٔزذ حَُث٢ٔ٤ ُِٜز١ٞ ح٢ٍٟ٫ رٔي٣٘ش أؿيحر٤خ

 

 
 (: أٓخًٖ حُٜز١ٞخص ح٤ٍٟ٫ش رٔي٣٘ش أؿيحر٤خ.5ٌَٗ ٍهْ )
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٣ٌٖٔ حُوطَ حٌُز٤َ ٝح١ٌُ ٣ِ٣ي ٖٓ ٌِٓ٘ش حُٜز١ٞ ح٢ٍٟ٫ ٛٞ طَٔد ٤ٓخٙ حَُٜف حُٜل٢ 

٤ـش ُظٜخُي ٗزخًظٚ حٝ ٗظ٤ـش ُ٪رخٍ حُٔٞىحء ٝحُٔ٘ظَ٘س ك٢ ح٫ك٤خء حُـي٣يس ك٢ حُٔي٣٘ش حٓخ ٗظ

ٝحُظ٢ طؼخ٢ٗ ٖٓ ؿ٤خد ٗزٌخص حَُٜف حُٜل٢, ٗظَح  ٫كظٞحثٜخ ػ٠ِ ٓٞحى ٤ًٔخث٤ش هخىٍس 

ػ٠ِ طلظ٤ض حُظَرش أٓلَ حُٔزخ٢ٗ ٝحُطَم ٝطًَٜخ ٓؼِوش, ح٧َٓ ح١ٌُ ٣ظطِذ طيه٬  ك٣ٍٞ خ 

رؼ٤يح ػٖ حُلٍِٞ حُٔئهظش حُظ٢ ٫ ط٢ٜ٘ حٌُِٔ٘ش, ٝاٗٔخ طؼخُـٜخ ُلظَس ٤ُ٘ٓش ٝٓؼخُـش ؿ٣ٌٍش 

 (.7ٓئهظش ُظؼٞى َٓس أهَٟ )ٌَٗ ٍهْ 

أظَٜص ٌٛٙ حُيٍحٓش حٕ ٓؼظْ حُٜوٍٞ ك٢ ٓي٣٘ش أؿيحر٤خ ٤ٛخ ٖٓ حُٜوٍٞ حُوخرِش ٌُِٝرخٕ 

ٝطليع ٌٛٙ ًحص ٓٔخ٤ٓش ػخ٤ُش ٝٛوٍٞ حُٔظزوَحص ًخُـزْ.  رلؼَ ح٤ُٔخٙ ًخ٧كـخٍ حُـ٣َ٤ش

ح٫ٗولخٟخص أٝ حُلـٞحص ح٤ٍٟ٧ش ػ٘يٓخ طظَٔد ٤ٓخٙ حَُ٘د ٤ٓٝخٙ حَُٜف حُٜل٢ 

حُل٤٠ٔش ا٠ُ حُطزوخص حُوخرِش ٌُِٝرخٕ كبٕ حُٔخء ٣ٌُٝدْ طي٣ٍـ٤خ أؿِحء ٛـ٤َس ٖٓ حُٜوٍٞ, 

 ٓٔخ ٣ئى١ ا٠ُ ط٣ٌٖٞ حُ٘وٞم ٝحُٔلخَٛ حُطز٤ؼ٤ش ٝهِن طـخ٣ٝق ىحه٤ِش ٛخثِش.

 
 ٢ ك٢ ٓ٘ظٜق ٗخٍع أٗظ٬ص: ٛز١ٞ أ6ٌٍَٟٗ ٍهْ 
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. 2. ريح٣ش ٗخٍع حُٞكخم 1(: رؼٞ حُٜز١ٞخص ح٤ٍٟ٫ش رٔي٣٘ش أؿيحر٤خ: 7ٌَٗ ٍهْ )

 ريح٣ش ٗخٍع حُٞكخم )ٓلَم حُؼخري٣ش(. 3ٓ٘ظٜق ٗخٍع حُٞكخم 

 

 اٌخلافخ: .7

 .ٓي٣٘ش أؿيحر٤خ طظٌٕٞ ٖٓ ٛوٍٞ حُلـَ حُـ١َ٤ ٝحُـزْ ًحص حٌُٝرخ٤ٗش حُؼخ٤ُش 

 ٤ٍٟش ٖٓ ح٫ٗولخٝ حُز٢٤ٔ ح٠ُ حُللَ حٌُز٤َس ٝط٘ظَ٘ ك٢ ػيس طظ٘ٞع حُٜز١ٞخص ح٫

 ٓ٘خ١ن رخُٔي٣٘ش.

  أط٠ق ٖٓ حُيٍحٓش حُلخ٤ُش إٔ ٓزذ كيٝع ٌٛٙ حُظخَٛس ٢ٛ ٗظ٤ـش ُؼ٤ِٔخص اًحرش طلظ٤ش

٤ٔ٤ًخث٤ش ك٢ ٛوٍٞ حُلـَ حُـ١َ٤ ٝحُـزْ حُ٘خطـش ٖٓ طٜخُي ٗزٌخص ٤ٓخٙ حَُ٘د 

 ٝحَُٜف حُٜل٢.
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 ٠لض حٕ ٗزٌخص حَُٜف ح٤ُٔخٙ ٝحَُٜف حُٜل٢ هي٣ٔش ٖٓ ه٬ٍ ٌٛٙ حُيٍحٓش حط

 ٝرؼ٠ٜخ ٓظٜخُي ٝطلظخؽ ح٠ُ ٓؼخُـش ك٣ٍٞخ ٤ُْٝ ُلٍِٞ ٓئهظش.

 

 :اٌزٛف١بد .8

 ُرخُلـخٍس ٝكوٜ٘خ رخُز٤ظٕٞ, أٓخ ح٤ٜٗ٫خٍ ح٧ٓخ٢ٓ ك٨ٔ٤ رخُلـخٍس ٓغ حُظَرش  للَِٓت ح

.َٙ٣ٝ 

 َُ٘د ٝحَُٜف حُٜل٢ رٔخ إٔ طَٔرخص ح٤ُٔخٙ ٟٖٔ كيٝى حُٔي٣٘ش ٖٓ أٗخر٤ذ ٤ٓخٙ ح

طئػَ رٌَ٘ ًز٤َ طٌَ٘ حُظٞحَٛ حٌُخٍٓظ٤ش ٝحُظ٢ طئى١ ح٠ُ طٌٕٞ حُٜز١ٞخص ح٤ٍٟ٧ش 

كبٗٚ ٖٓ ح٧ك٠َ ًبؿَحء ٝهخث٢ حُو٤خّ رٌ٘ق ٤ٛٝخٗش ى٤٣ٍٖٝ ػ٠ِ ٌٛٙ حُ٘زٌخص ٝٓ٘غ 

 طَٔد ح٤ُٔخٙ ٜٓ٘خ.

 يحّ ػ٠ِ ٣َ١وش "حُٞهخ٣ش ه٤َ ٖٓ حُؼ٬ؽ" ػَٔ ىٍحٓخص ؿ٤ُٞٞؿ٤ش ٝؿ٤ٞك٣ِ٤خث٤ش رخٓظو

حَُحىحٍ حُـ٤ُٞٞؿ٢ ُيٍحٓش ظخَٛس ٛز١ٞ ٓطق ح٫ٍٝ كظ٠ ٫ ٗز٢٘ ػ٠ِ ٓ٘خ١ن 

هطَس, ٝطٌٕٞ حُيٍحٓش ح٫ٝ ك٢ حُٔ٘طوش حُظ٢ كيع رٜخ حُٜز١ٞ ٝحُٔ٘خ١ن حُٔـخٍٝس ُٜخ, 

ك٤غ إٔ حَُحىحٍ حُـ٤ُٞٞؿ٢, ٣ٔخْٛ ك٢ حُظؼَف ػ٠ِ حُظَرش رخ١ٖ ح٧ٍٝ ػ٠ِ ػٔن 

ٔٔق ػ٠ِ رخه٢ ح٧ٓخًٖ ٠ُٔخٕ ػيّ طٌَحٍ طِي ٓظَح , ػ٠ِ إٔ ٣ظْ طؼ٤ْٔ ٌٛح حُ 60

 .حُلٞحىع

 

 اٌّشاعغ:

  ىٍحٓش 2010حُظو٣ََ حُـ٤ٞطو٢٘ َُٔ٘ٝع ط٘ل٤ٌ ٓز٠٘ ح٧كٞحٍ حُٔي٤ٗش ر٘ؼز٤ش أؿيحر٤خ ,

 ىحه٤ِش.

  ,ًٕـظـخد ٓـزـخىة ػـِـْ ح٧ٍٝ, ٓطزٞػخص ؿخٓؼش حٌُٞكش.2015ٓؼي١ حُيٛخ , 

 ,كظل٢ حٌُخٓق, أكٔي ى٣يف ٝٛخُق  ٛخُق أ٠ٜ٘ٓ, ٓخُْ حٌُخٓق, ػزيحُلل٤ع ٢ٓٞٓ

٤ُز٤خ.  أؿيحر٤خ, رٔي٣٘ش حُـٞك٤ش ح٤ُٔخٙ حرخٍ ُزؼٞ ٤ٛي٤ٔ٤ًٍٝخث٤ش , ىٍحٓش2016 ح٤ُ٘و٢

  22-20حُـخكش  ٝٗزٚ حُـخكش رخُٔ٘خ١ن حُٔٔظيحٓش ٝحُظ٤ٔ٘ش ُِز٤جش ح٫ٍرغ حُؼ٢ِٔ حُٔئطَٔ

 , ٤ُز٤خ.أؿيحر٤خ2016 ٗٞكٔزَ

  خص ط٤ْٜٔ ٝط٘ل٤ٌ ح٫ٓخٓخص حُؼ٤ٔوش ٝحُوخٛش. , ٛ٘يٓٚ ح٫ٓخ2009ٓػزيحُلظخف حُوٜز٢

 ىحٍ حٌُظذ حُؼ٤ِٔش.

  َأٓخ٤ٓخص حُـ٤ُٞٞؿ٤خ حُز٤ج٤ش. ٍٓ٘٘ٞحص ؿخٓؼش 2016ػٔخى ٓلٔي ارَح٤ْٛ ه٤ِ ,

 حُِهخ٣ُن, َٜٓ. 
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 ٍخـاٌّ

ػ٤ِٔش حء ؿَاُي رؼي ًُٝؼخُْ ىٍٝ حك٢ ًَ ح٧ٍٓٞ حُٜخٓش ٖٓ ّ حُٔؼخى طي٣َٝٙ  ًخحّ ٍٓظويح٣ؼي 

ى ُٔؼخّ حًَُخحّ حٓظويٍ حٓش كٞىٍحُزلغ ح حٌىّ  ٛٓوظِلش ٓ٘ٚ. ٣وّ ُلَٜ ٧كـخٝحُظ٤ٌَٔ ح

 رٔوظزَٓش ٍحُيحى ٌٛٙ حػياهي طْ ص حُوَٓخ٤ٗش  , ُٝوِطخحُٜٔيٓش ك٢  حُٔزخ٢ٗ حٓٚ ٖٓ حٓظويح

ؿخٓؼش ر٘ـخ١ُ ك٤ض ػْ حٓظويحّ  ٗخطؾ ًَٔ حُزًِٞخص ٝ ٌٓؼزخص حُوَٓخ٤ٗش حُظ٢ طْ حهٌٛخ ٖٓ 

 حُٔؼَٔ ك٢ حٗظخؽ حًَُخّ حُٔؼخى طي٣َٝٙ .

, ُٔ٘و٢ِحُظل٤َِ ح٢: ٍد ُٛظـخ, ٝ ٌٛٙ حُزلغح حٌٛك٢ ٍد ُظـخحُؼي٣ي ٖٓ حء حؿَاهي طْ ٝ

ُِظؤًي ٍحص ٫هظزخحطِي حء ؿَاْ هي طّ. ُٜٝيٝحٌَُٔ حٓش ٝٓوخٙ, ٫ٝٓظٜخ, حُ٘ٞػ٤شحٌُؼخكش ح

ص ُللٞٛخحٗلْ حء ؿَاٗش طْ ٍُِٔوخص حُوَٓخ٤ٗش, ُٝوِطخحك٢ ح ًٍخّ ٌحّ ٛٓظويحٖٓ ٬ٛك٤ش 

 ًٍخّ ١ز٤ؼ٢ . ػ٠ِ 

رٔوظزَ ؿخٓؼش ر٘ـخ١ُ طز٤ٖ إٔ ِٓٞى ٓٔظوَ ُؼ٤ِٔش ؿ٣َض  أُظ٢ ٍد حُظـخٍ حٖٓ ه٬ٝ     

ٕ ٌٛٙ حُؼ٤٘خص كووض ٓوخٝٓش ح٠ٗـخ١ حُظٔخٓي ٓخ ر٤ٖ حُؼـ٤٘ش ح٩ٓٔ٘ظ٤ش ٝٗخطؾ حٌَُٔ ؿ٤َ أ

حهَ ٖٓ ػ٤٘خص حُظ٢ طْ ك٤ٜخ حٓظويحّ ًٍخّ ١ز٤ؼ٢ .ٌُُي ٠ٛٞٗ رخٓظويحّ حًَُخّ حُٔؼخى طي٣َٝٙ 

ك٢ حٗظخؽ هَٓخٗخص ه٤ِِش حُٔوخٝٓش ًخٓظويحٜٓخ ك٢ ٍٛق حُطَم حٝ ٓ٘٘ؤس حُوَٓخ٤ٗش حُـ٤َ 

 ٓؼَٟش ٧كٔخٍ ًز٤َٙ .  

Abstract 

The use of recycled concrete aggregate  is important in all countries of 

the world after the process of cracking and separation of different 

mailto:Wan20092002@yahoo.com
mailto:Wan20092002@yahoo.com
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sizes .This study was conducted in the laboratory of Benghazi 

University and then used the result of breaking blocks and concrete 

cubes that were taken from the lab in the production of recycled 

aggregates. 

Several experiments have been carried out in this study. These 

experiments are: sieve analysis, specific gravity, absorption, , impact 

value and crushing value. These tests were carried out to determine 

the validity of the use of recycled concrete aggregates in concrete 

mixtures. For comparison, the same tests were carried out on natural 

aggregates. 

In the experimental program  recycled concrete aggregates  was used 

at replacement percentages of 0%, 50% and 100% to (partially) 

replace  natural aggregate in order to study its suitability as aggregate 

in concrete.Through the Concrete Compressive Strength on day 28 of 

the mixtures 50%, 0% was 9.5% less, 9.7% respectively of the 

Concrete Compressive Strength to the mixture 100%, there is no 

significant difference in Concrete Compressive Strength between 50% 

and 0%. 

Therefore, it is recommended to use recycled aggregates in the 

production of low-resistance concrete such as in road paving or 

concrete structures that are not exposed to large loads. 

  : اٌّمذِخ

طؼظزَ حُوَٓخٗش ٖٓ أْٛ ٓٞحى حُز٘خء ُٔخ ُٜخ ٖٓ ٤ِٔٓحص ا٣ـخر٤ش ,ٝك٢ ٜٗخ٣ش حُوَٕ حُؼ٣َٖ٘ 

طِح٣يص كًَش ٛيّ ٝاػخىس اػٔخٍ حُٔزخ٢ٗ ٝرـَٝ ٬ٓثٔش أؿَحٝ ؿي٣يس أٝ رٔزذ حٗظٜخء 

 حُؼَٔ حُظ٢ٔ٤ٜٔ ُِٔزخ٢ٗ ٓٔخ أىٟ ا٠ُ طَحًْ ٤ًٔخص ًز٤َس ٖٓ حُٔوِلخص حُظ٢ طٌَ٘ حُوَٓخٗش

 [6]ؿِحء  ًز٤َح ٜٓ٘خ , كؤٛزق ًُي طلي٣خ ؿي٣يح ُِز٤جش ٝحُٔـظٔغ . 
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ٌَُ كَى ٝحٕ  1m³رخٕ ح٫ٗظخؽ حُؼخ٢ُٔ ٖٓ حُوَٓخٗش ٣ويٍ ر٘ٔزش  حُيٍحٓخص  ُٝوي أٟٝلض

ٝحٕ حًؼَ  2015ر٤ِٕٞ ١ٖ رؼي ػخّ  48.3ح٫ٓظ٬ٜى حُؼخ٢ُٔ ًَُِخّ حُطز٤ؼ٢ ٤ٌٕٓٞ كٞح٢ُ 

ش طظُٞي ٣ٞ٘ٓخ ػخ٤ُٔخ, ٝك٢ حُٞهض ٗلٔٚ كخٕ ٤ًٔخص ًز٤َس ر٤ِٕٞ ١ٖ ٖٓ ح٫ر٤٘ش حُٜٔيٓ 1ٖٓ 

 [13]ٝٗيٍطٜخ. ٗلخىٛخٖٓ حًَُخّ حُطز٤ؼ٢ طٔظوَؽ ٝطٔظِٜي ك٢ حُز٘خء ٣ٞ٘ٓخ ٓٔخ ٣ٔزذ 

ٌُٜح أٛزق اػخىس حٓظويحّ أٝ طي٣َٝ ٓوِلخص حُٜيّ ٝحُز٘خء أكي أٛيحف حُظ٤ٔ٘ش حُٔٔظيحٓش حُظ٢ 

 ش ٝح٫هظٜخى٣ش ٝح٫ؿظٔخػ٤ش.ُٜخ أػَ ا٣ـخر٢ ًز٤َ ػ٠ِ حُـٞحٗذ حُز٤ج٤

طؼظزَ حُوَٓخٗش ك٢ ٤ُز٤خ ٖٓ ٓٞحى حُز٘خء  ح٧ًؼَ حٓظويحٓخ , ٝرخُظخ٢ُ   كبٕ ٛيّ حُٔزخ٢ٗ حُوخثٔش 

ك٢ ظَ حُظَٝف حَُحٛ٘ش ٗظؾ ػ٘ٚ ًْ ٛخثَ ٖٓ حُ٘لخ٣خص حُوَٓخ٤ٗش حُظ٢ ٣ـذ حُؼَٔ ػ٠ِ 

خػ٢  ٓؼخ .٣ٝظْ ًُي ٖٓ ه٬ٍ ح٫ٓظلخىس ٜٓ٘خ كظ٠ ٣ظلون حُ٘لغ حُز٤ج٢ , ٝح٫هظٜخى١ ٝح٫ؿظٔ

اؿَحء أرلخع ػ٤ِٔش طز٤ٖ ٓيٟ آٌخ٤ٗش ح٫ٓظلخىس ٖٓ ٌٛٙ حُ٘لخ٣خص ٝرخُظخ٢ُ ٣ظٞكَ ر٤خٗخص 

ٝٓؼط٤خص هي ط٘ـغ حُلٌٞٓش ٓٔظوز٬ ػ٠ِ طوي٣ْ حُظ٬٤ٜٔص ٝحُظـ٤ِٜحص ح٬ُُٓش ٫ٓظويحّ 

 ُٜل٤ق. حًَُخّ حُٔؼخى طي٣َٝٙ ٝ حٓظـ٬ٍ حُ٘لخ٣خص حُوَٓخ٤ٗش رخٌَُ٘ حُٔل٤ي ٝح

٣ٜيف ٌٛح حُزلغ ا٠ُ ىحٍٓش ًلخءس حُوَٓخٗش حُٔ٘ظـش ٖٓ حًَُخّ حُوٖ٘ حُٔؼخى طي٣َٝٙ ػ٘ي 

 حٓظويحٓٚ ًزي٣َ  ؿِث٢ أٝ ٢ًِ ػٖ حًَُخّ حُوٖ٘ حُطز٤ؼ٢ .

 اٌّٛاد اٌّغزخذِخ

 .الاعّٕذ 1

ٛووٞ حُٔووخىس حُظوو٢ ُٜووخ هخٛوو٤ش حُظٔخٓووي ٝحُظ٬ٛوون ٝ حُظوو٢ طٌٔووٖ ٓووٖ ٍروو٢ حُـ٣ِجووخص )حًَُووخّ 

حُز٘خء( ُظ٣ٌٖٞ ًظِش ر٘خء ٓظٌخِٓش, ٣ٝؼظزَ ح٩ٓٔ٘ض ٓوٖ أٛوْ حُٔوٞحى ح٩ٗ٘وخث٤ش ٝ ُوٚ ػويس  ٝٓـٞحى

 ك٢ ٌٛ حُزلغ طْ حٓظويحّ ح٫ٓٔ٘ض حُزٍٞط٬ٗيٟ حُؼخى١ حٌُٟ ٣ظ٤ِٔ رخُوٞحٙ حُظخ٤ُش:حٗٞحع ٝ 

 % .10ىٍؿش حُ٘ؼٞٓش ٫ ط٣ِي ػٖ  - أ

 (15-3حٌُؼخكش حُ٘ٞػ٤ش ُ٪ٓٔ٘ض حُزٍٞط٬ٗي١ ٖٓ ) - د

 10ىه٤وش , ٫ٝ ٣ِ٣ي ُٖٓ حُ٘ي حُٜ٘خث٢ ػٖ  45رظيحث٢ ٫ ٣وَ ػٖ ُٖٓ حُ٘ي ح٫ - ص

 ٓخػخص 

 اٌّبء:.2

 طْ كٍٜٞ ػ٠ِ ٤ٓخٙ ٖٓ ٓؼَٔ حُوَٓخٗش  رـخٓؼش ر٘ـخ١ُ 
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 . اٌشوبَ 3

٣طِن حْٓ حًَُخّ ػ٠ِ طِي حُلز٤زخص حُٜو٣َش حُظ٢ طٌٕٞ رٜلش ػخٓش ٓظيٍؿش ك٢ حُلـْ , 

٤زخص ًز٤َس ٖٓ ح٢ُُِ أٝ ح٧كـخٍ حٌَُٔٔس , ٖٓ كز٤زخص ٛـ٤َس ٖٓ حََُٓ ا٠ُ حُل٠ٜ ٝكز

 . %( ٖٓ كـْ حٌُظِش حُوَٓخ٤ٗش  ٣ٝ75٘ـَ كٞح٢ُ )

 اٌشوبَ إٌبػُ )اٌشًِ ( 3.1

طْ حٓظويحّ حََُٓ ٢ٗ حُزي٣ٖ ًٝخٗض ٗظخثؾ حهظزخٍ حُظل٤َِ حُٔ٘و٠ِ ُؼ٤٘ٚ كٔذ ٓخ ٛٞ ٟٓٞق 

 .(1)رخُـيٍٝ ٍهْ 

 

 ٍٟ ٌؼ١ٕخ ِٓ  سًِ ؽو اٌجذ٠ٓ ٔزبئظ اخزجبس اٌزؾ١ًٍ إٌّخ (1)اٌغذٚي سلُ 

ِمبط 

 إٌّخً

 اٌمطش

(mm) 

ٚصْ 

اٌّؾغٛص 

ػٍٝ وً 

 ِٕخً

ٔغجخ اٌّئ٠ٛخ 

)%( ٌٍّؾغٛص 

 ػٍٝ وً ِٕخً

ٔغجخ اٌّئ٠ٛخ 

)%( اٌزشاو١ّخ 

ٌٍّؾغٛص ػٍٝ وً 

 ِٕخً

ٔغجخ اٌّئ٠ٛخ 

)%( اٌزشاو١ّخ 

ٌٍّبس ِٓ وً 

 ِٕخً

4 4.7 0 0 0 100 

10 2 0 0 0 100 

20 0.8 61.6 6.16 61.6 93.84 

40 0.425 460 46 52.16 47.84 

100 0.15 435 43.5 95.66 4.34 

200 0.075 43 4.3 99.96 0 

 

 

 اٌشوبَ اٌخؾٓ  3.2

)ح١ٌُ ٣لظـِ ٓؼظٔٚ ػ٠ِ ٓ٘وَ  5mmٝٛٞ حًَُخّ ح١ٌُ ٣ِ٣ي ٓوخّ كز٤زخطٚ ػٖ 

4.75mm: ٖ٘ٝك٢ ٌٛح حُزلغ طْ حٓظويحّ ٗٞػ٤ٖ ٖٓ حًَُخّ حُو.) 

 ؾٓ اٌطج١ؼٟ اٌشوبَ اٌخ3.2.1 

 طْ حُلٍٜٞ ػ٠ِ حًَُخّ حُطز٤ؼ٢ حُوٖ٘ ٖٓ ٓلخؿَ ح٫ر٤خٍ .
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 ( ٔزبئظ اخزجبس اٌزؾ١ًٍ إٌّخٍٟ ٌؼ١ٕخ ِٓ سوبَ اٌخؾٓ اٌطج١ؼٟ 2اٌغذٚي سلُ ) 

ٍهْ 

 حُٔ٘وَ 

حُوطَ  

(mm) 

 ُٕٝ

حُٔلـُٞ 

ػ٠ِ ًَ 

 ٓ٘وَ 

ٗٔزش حُٔج٣ٞش 

 )%(

ُِٔلـُٞ 

ػ٠ِ ًَ 

 ٓ٘وَ 

ٗٔزش حُٔج٣ٞش 

)%( حُظَح٤ًٔش 

ِٔلـُٞ ػ٠ِ ُ

 ًَ ٓ٘وَ 

ٗٔزش حُٔج٣ٞش 

)%( حُظَح٤ًٔش 

ُِٔخٍ ٖٓ ًَ 

 ٓ٘وَ 

3/4 19.5 0 0 0 100 

1/2 12.5 848 42.4 42.4 57.6 

3/8 9.5 764 38.2 80.6 19.4 

4 4.75 373 18.65 99.25 0.75 

 0 100 0.75 15 _ ٛلٖ

 

 

 اٌشوبَ اٌّؼبد رذ٠ٚشٖ 3.2.2

ٖٓ ٗخطؾ ط٤ٌَٔ حٌُٔؼزخص ٝرًِٞخص حُوَٓخ٤ٗش حُظ٢ طْ   طْ حُلٍٜٞ ػ٠ِ حًَُخّ حُٔؼخى طي٣َٝٙ

 حهٌٛخ ٖٓ ٓوِلخص ٓؼَٔ حُوَٓخٗش رخُؤْ حُٔي٠ٗ رـخٓؼش ر٘ـخ١ُ .

 

 ( ٔزبئظ اخزجبس اٌزؾ١ًٍ إٌّخٍٝ ٌؼ١ٕخ ِٓ سوبَ اٌخؾٓ اٌّؼبد رذ٠ٚشٖ 3اٌغذٚي سلُ ) 

ٍهْ 

 حُٔ٘وَ 

حُوطَ  

(mm) 

 ُٕٝ

حُٔلـُٞ 

ػ٠ِ ًَ 

 ٓ٘وَ 

ٗٔزش حُٔج٣ٞش 

%( )

ُِٔلـُٞ 

ػ٠ِ ًَ 

 ٓ٘وَ 

ٗٔزش حُٔج٣ٞش 

)%( حُظَح٤ًٔش 

ُِٔلـُٞ ػ٠ِ 

 ًَ ٓ٘وَ 

ٗٔزش حُٔج٣ٞش 

)%( حُظَح٤ًٔش 

ُِٔخٍ ٖٓ ًَ 

 ٓ٘وَ 

3/4 19.5 0 0 0 100 

1/2 12.5 781 39.05 39.05 60.95 

3/8 9.5 606 30.3 69.35 30.65 

4 4.75 578 28.9 98.25 1.75 

 0 100 1.75 35 _ ٛلٖ

 

 .ٌجؾشهش٠مخ ا

حًَُخّ حُوٖ٘ حُٔؼخى طي٣َٝٙ ًزي٣َ  ؿِث٢ أٝ ٢ًِ ك٤غ إٔ حُـخ٣ش ٢ٛ ىٍحٓش طؤػ٤َ حٓظويحّ 

ك٢ حُوِطخص حُوَٓخ٤ٗش ,كبٗٚ طْ ٟٝغ رَٗخٓؾ ػ٢ِٔ ٓؤْ ا٠ُ  ػٖ حًَُخّ حُوٖ٘ حُطز٤ؼ٢

ؿِث٤٤ٖ ,٠٣ْ حُـِء ح٧ٍٝ اؿَحء ح٫هظزخٍحص حُل٣ِخث٤ش ٝح٤ٌُٔخ٤ٌ٤ٗش ًَُِخّ حُوٖ٘ حُٔؼخى 

 َٙ ٝٓوخٍٗظٚ ٓغ حًَُخّ حُوٖ٘ حُطز٤ؼ٢ .ٌٝٛٙ ح٫هظزخٍحص ٢ٛ :طي٣ٝ
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حهظزخٍ طؼ٤٤ٖ حُظيٍؽ حُلز٤ز٢ ًَُِخّ ٝكن حُٔٞحٛلخص  .1

 (BS812:PART103:1985حُز٣َطخ٤ٗش)

 حهظزخٍ طلي٣ي حُُٕٞ حُ٘ٞػ٢ ٝح٫ٓظٜخٙ ٝكن حُٔٞحٛلخص حُز٣َطخ٤ٗش .2

BS812:PART2:1975 ) )  

 BS812:PARTْ ٝكن حُٔٞحٛلخص حُز٣َطخ٤ٗش)حهظزخٍ ٓوخٝٓش حًَُخّ حٌُز٤َ ُِظ٤ٜ٘ .3

3:1975  ) 

 BS812:PART حهظزخٍ ٓوخٝٓش حُٜي٤ٓش ًَُِخّ حٌُز٤َ ٝكن حُٔٞحٛلخص حُز٣َطخ٤ٗش .4

3:1975).) 

 

أٓخ حُـِء حُؼخ٢ٗ ك٤َ٘ٔ ط٤ْٜٔ هِطخص هَٓخ٤ٗش رخٓظويحّ ٗٔذ ٓوظِلش ٖٓ حًَُخّ حُوٖ٘ 

ص حُوَٓخ٤ٗش ٝحُوِطخص  حُظ٢ طْ حٓظزيحُٜخ حُٔؼخى طي٣َٝٙ ك٤غ اٗ٘خ ٓ٘ـ١َ ٓوخٍٗش ر٤ٖ حُوِطخ

رًَخّ ًز٤َ ٖٓ كجش ٗخطؾ ط٤ٌَٔ رًِٞخص ٌٝٓؼزخص ٓؤهًٞس ٖٓ ٓؼَٔ ٓٞحى حُز٘خء رـخٓؼش 

 ر٘ـخ١ُ ر٘ٔذ ح٥ط٤ش:

 

 % 100رخٓظويحّ حًَُخّ حُوٖ٘ حُطز٤ؼ٢   -أ

ى حٓظزيحٍ حًَُخّ حُوٖ٘ رًَخّ ٖٓ ٗخطؾ ط٤ٌَٔ رًِٞخص ٌٝٓؼزخص ٓؤهًٞس ٖٓ ٓؼَٔ ٓٞح -د

 % 100حُز٘خء رـخٓؼش ر٘ـخ١ُ  

% ًٍخّ هٖ٘ ٗخطؾ ط٤ٌَٔ رًِٞخص ٌٝٓؼزخص 50% ًٍخّ حُوٖ٘ حُطز٤ؼ٢  50ٝرخٓظويحّ -ؽ

 ٓؤهًٞس ٖٓ ٓؼَٔ ٓٞحى حُز٘خء رـخٓؼش ر٘ـخ١ُ  .

   (ACI)ٝ طْ اػيحى ٝط٤ْٜٔ حُوِطخص حُوَٓخ٤ٗش ٝكوخ ُط٣َوش حُٔؼٜي حُوَٓخٗش ح٢ٌ٣َٓ٧ 

ًخٗض ح٧ُٝحٕ ُِٔٞحى حُٔٔظويٓش ٩ٗظخؽ ٓظَ ٌٓؼذ ٖٓ .ُٝظ٤ْٜٔ حُوِطش حُوَٓخ٤ٗش 

 ٢ٛ : 300kg/cm²حُوَٓخٗش رٔوخٝٓش 

350kg , ٟ1290ٖٓ ح٫ٓٔ٘ض حُزٍٞط٬ٗي kg   , ٖ٘210ٖٓ حًَُخّ حُـخف حُو Lt  ٖٓ

 ٖٓ حًَُخّ حُـخف حُ٘خػْ .  450kgحُٔخء , 

 إٌزبئظ

 ( هجمب4ِٛمؼ ثبٌغذٚي سلُ )ٔزبئظ اخزجبساد اٌشوبَ اٌخؾٓ اٌطج١ؼٟ ٚاٌّؼبد رذ٠ٚشٖ 1 .

 (.(BS812:part2:1975ُِٔٞحٛلخص حُز٣َطخ٤ٗش 
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 ( اٌخقبئـ اٌف١ض٠بئ١خ ٚا١ٌّىب١ٔى١خ ٌٍشوبَ اٌخؾٓ اٌطج١ؼٟ ٚاٌّؼبد رذ٠ٚش4ٖاٌغذٚي سلُ )

 ٗٞع حًَُخّ 
حًَُخّ حُوٖ٘ 

 حُطز٤ؼ٢ 

حًَُخّ حُوٖ٘ 

 ٓؼخى طي٣َٝٙ  

 2.24 2.42 حٌُؼخكش حُ٘ٞػ٤ش ًَُِخّ حُـخف 

 2.39 2.48 ؼخكش حُ٘ٞػ٤ش ًَُِخّ حُٔ٘زغ ًٝ حُٔطق حُـخف حٌُ

 2.64 2.58 حٌُؼخكش حُ٘ٞػ٤ش حُظخ٣َٛش 

 %6.70 %2.45 حُ٘ٔزش حُٔج٣ٞش ٫ٓظٜخٙ حُٔخء 

 24.7 29.7 ٓؼخَٓ حُظ٤ْٜ٘ %

 %25.20 %22 ٓؼخَٓ حُٜي٤ٓش %

 
 ٔزبئظ اخزجبس ِمبِٚخ اٌنغو : . 2

٣ٞٓخ ُـ٤ٔغ حُوِطخص   28, 14, 7ح٧ػٔخٍ  أؿ١َ حُللٚ ػ٠ِ  ٗٔخًؿ٢ ٌَُٝ ػَٔ ٖٓ

 حُوَٓخ٤ٗش ُٔؼَكش هٞس ح٠ٗ٫ـخ١ ٝرٔٞؿذ حُٔٞحٛلش. 

 أ٠بَ 7( ٠ٛمؼ ٔزبئظ اخزجبس ِمبِٚخ اٌخشعبٔخ ثؼذ  5اٌغذٚي سلُ ) 

ٍهْ  

 حٌُٔؼذ 

ٗٔزش حًَُخّ حُوٖ٘ 

 حُطز٤ؼ٢ ك٢ حُوِطش 

 أ٣خّ  7ٗظخثؾ رؼي ٍَٓٝ 

 (kgحُُٕٞ )
حُوٞس 

(KN) 

٠ـ٢ ٓوخٝٓش حُ

(²mm/N) 

1 
100% 

7.8 580 25.777 

2 7.8 230 23.555 

1 
50% 

7.8 480 21.3 

2 7.6 500 22.2 

1 
0% 

7.6 500 22.22 

2 7.8 450 20 

 ٠َٛ 14( ٠ٛمؼ ٔزبئظ اخزجبس ِمبِٚخ اٌخشعبٔخ ثؼذ  6اٌغذٚي سلُ ) 

ٍهْ 

 حٌُٔؼذ 

ٗٔزش حًَُخّ حُوٖ٘ 

 حُطز٤ؼ٢ ك٢ حُوِطش 

 14ٞ٣ّٗظخثؾ رؼي ٍَٓٝ

 (kgحُُٕٞ )
حُوٞس 

(KN) 

ٓوخٝٓش ح٠ُـ٢ 

(²mm/N) 

1 
100% 

7.95 660 29.33 

2 7.9 640 28.44 

1 
50% 

7.6 620 27.5 

2 7.3 610 27.11 
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1 
0% 

7.7 620 27.55 

2 7.6 500 22.22 

 ٠َٛ 28( ٠ٛمؼ ٔزبئظ اخزجبس ِمبِٚخ اٌخشعبٔخ ثؼذ  7اٌغذٚي سلُ ) 

 ٍهْ حٌُٔؼذ 
ٖ ٗٔزش حًَُخّ حُو٘

 حُطز٤ؼ٢ ك٢ حُوِطش 

 ٣ّٞ 28ٗظخثؾ رؼي ٍَٓٝ 

 (kgحُُٕٞ)
حُوٞس 

(KN) 

ٓوخٝٓش ح٠ُـ٢ 

(²mm/N) 

1 
100% 

7.9 760 33.78 

2 7.5 700 31.2 

1 
50% 

7.7 670 29.78 

2 7.7 650 28.89 

1 
0% 

7.55 615 27.3 

2 7.55 710 31.5 

 

 ش ُِوِطخص حُوَٓخ٤ٗش ( ٣ٟٞق ٗظخثؾ حهظزخٍحص ٓوخٝٓش حُوَٓخٗ 1حٌَُ٘ ٍهْ) 

 ِٕبلؾخ إٌزبئظ

( ٬ٗكع إٔ حٌُؼخكش حُ٘ٞػ٤ش ًَُِخّ حُٔؼخى طي٣َٝٙ حُٔ٘زغ ًٝ حُٔطق  4. ٖٓ حُـيٍٝ ٍهْ ) 1

( ,أ٠٣خ ٗٔزش ح٫ٓظٜخٙ ُٚ ًخٗض 2.48( ٢ٛ أهَ ٓ٘ٚ ًَُِخّ حُطز٤ؼ٢ ) (2.39حُـخف  

ى ا٠ُ حُٔٞٗش ( ٝحُٔزذ ك٢ ًُي ٣ؼٞ%2.45( ٢ٛٝ أػ٠ِ ٖٓ حًَُخّ حُطز٤ؼ٢ )6.7%)

ح٩ٓٔ٘ظ٤ش حُوي٣ٔش حُظ٢ رو٤ض ِٓظٜوش ػ٠ِ ٓطق حًَُخّ حُٔؼخى طي٣َٝٙ  ٝح١ٌُ طْ حُلٍٜٞ 

 ػ٤ِٚ ٖٓ ط٤ٌَٔ حُوَٓخٗش حُوي٣ٔش, كـؼِض ًؼخكظٚ أهَ, حٓظٜخٛٚ أػ٠ِ.
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( ًخٗض 1ًٔخ ٛٞ ٟٓٞق ٖٓ حٌَُ٘ )  %0,%50ُِوِطخص  28. ٓوخٝٓش ح٠ُـ٢ ك٢ ح٤ُّٞ 2

أ١ حٕ ٫ ٣ٞؿي %100 ٠ حُظٞح٢ُ ٖٓ ٓوخٝٓش حُوَٓخٗش ُِوِطش ػِ %9.7,%9.5 حهَ رٔويحٍ 

 .%0,%50كَم ًز٤َ ك٢ ٓوخٝٓش ر٤ٖ ٗٔذ 

( ٬ٗكع إٔ ٓوخٝٓش حُوَٓخٗش حُٔٔظويّ رٜخ ًٍخّ ٓؼخى طي٣َٝٙ أهَ ٖٓ   1. ٖٓ حٌَُ٘ ) 3

 ٓوخٝٓش حُوَٓخٗش حُٔٔظويّ رٜخ ًٍخّ ١ز٤ؼ٢ .

 الاعزٕزبط  

ٖٓ ًٍخّ ٓؼخى طي٣َٝٙ ك٢ حُؼ٘خَٛ حُوَٓخ٤ٗش حُـ٤َ ٣ٌٖٔ حٓظويحّ حُوَٓخٗش حُٔ٘ظـش  

ٝؿ٤َٛخ ٖٓ   .كخِٓش ًخ٤ٍٟ٧خص حُوَٓخ٤ٗش, ط٤ٜ٘غ حُزِٞى, ٝأ٠٣خ ك٢ أػٔخٍ حُطَم

 حُوَٓخٗخص حُظ٢ ٫ طٌٕٞ ٓؼَٟش ٧كٔخٍ ًز٤َس .

 ٚاٌزٛف١بد

. ح٣ُِٔي ٖٓ ح٧رلخع ٣ـذ إٔ طـَٟ ُظل٤ٖٔ ِٓٞى ٌٛح حُ٘ٞع ٖٓ حُوَٓخٗش آخ 1

ش حُٔخء ا٠ُ ح٩ٓٔ٘ض أٝ رٔلخُٝش حُلٍٜٞ ػ٠ِ ًٍخّ ٓؼخى طي٣َٝٙ رـٞىس رظول٤ٞ ٗٔز

 ػخ٤ُش  أٝ ٖٓ ه٬ٍ حٓظويحّ اٟخكخص.  

. ىٍحٓش حُـيٟٝ ح٫هظٜخى٣ش  ٫ ٌٓخ٤ٗش حٓظويحّ ٌٛح ٗٞع ٖٓ حًَُخّ ًزي٣َ ًَُِخّ 2

 حُطز٤ؼ٢ هٜٞٛخ ك٢  ٓ٘خ١ن حُظ٢ ٫ طظٞكَ ك٤ٜخ ٓلخؿَ ه٣َزٚ .

 ٌُٜٙ حُيٍحٓش ٓغ حٓظويحّ ٗٔذ ٓوظِلش ٖٓ حًَُخّ حُٔؼخى طي٣َٝٙ . اؿَحء ىٍحٓش ٓ٘خرٚ 3

  اٌّشاعغ 

ح٣ٌَُْ ٓلٔي ػطخ , طٌُ٘ٞٞؿ٤خ حُوَٓخٗش , حُـِء ح٧ٍٝ ,  ى. ػزيى. أكٔي ػ٢ِ حُؼ٣َخٕ ,  [.1]

 ّ .1974ػخُْ حٌُظذ رخُوخَٛس 

أ١.حّ.٤ٗلَ , طَؿٔش ّ. كو٢ آٔخػ٤َ حُـ٘خر٢ , هٞحٙ حُوَٓخٗش , ٓئٓٔش حُٔؼخٛي  [.2]

 ّ .1985ل٤٘ش رخُؼَحم , رـيحى حُ

ى. أكٔي ك٢ٜٔ ػزي حَُكٖٔ ٕ ى. ٓلٔي كٖٔ ٓظ٢ُٞ , هٞحٙ ٝط٤ْٜٔ حُوِطخص  [.3]

 ّ .1985حُوَٓخ٤ٗش, ٍٓ٘٘ٞحص ىحٍ حَُحطذ حُـخٓؼ٤ش , ر٤َٝص 
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ى. أكٔي ػ٢ِ حُؼ٣َخٕ , ى.ػزي ح٣ٌَُْ ٓلٔي ػطخ , طٌُ٘ٞٞؿ٤خ حُوَٓخٗش , حُـِء حُؼخ٢ٗ ,  [.4]

 ّ .1974ػخُْ حٌُظذ رخُوخَٛس 

ى. ارَح٤ْٛ ػ٢ِ حُي٣ٍٖٝ, ى. ػ٢ِ ارَح٤ْٛ حُي٣ٍٖٝ , حُوَٓخٗش , حُـِء ح٧ٍٝ ,ًَٗش  [.5]

 ّ .2000حُـ٬ٍ ُِطزخػش َٜٓ 

طٔخَٟ ٓوزَ, ىحٍٓش طـ٣َز٤ش ػ٠ِ حُوَٓخٗش حُٔ٘ظـش ٖٓ ًٍخّ ٓؼخى  ى. هخْٓ حُِك٢ِ٤,أ. [.6]

٘ي٤ٓش طي٣َٝٙ, ٓـِش ؿخٓؼش ط٣َٖ٘ ُِزلٞع ٝحُيحٍٓخص حُؼ٤ِٔش  ,ِِٓٔش حُؼِّٞ حُٜ

 .2014( 4( حُؼيى)36حُٔـِي)

 

[7]. BS 812 : part 103 : 1985 Method For determination Of  particle 

Size distribution . 

[8]. BS 822 : 1975determination of unit weight of coarse and fine 

aggregates.  

[9]. BS 812 :1965Method  OF determination Of  physical properties.        

[10]. BS 812: 1975 determination of  aggregate impact value and 

crushing value. 

[11]. PAUL (2011) .MECHANICAL BEHAVIOUR AND 

DURABILITY PERFORMANCE OF CONCRETE 

CONTAINING RECYCLED CONCRETE AGGREGATE. 

Stellenbosch University, http://scholar.sun.ac.za 

[12]. Mr. Tushar R Sonawane1,Prof. Dr. Sunil S. Pimplikar, Use of 

Recycled Aggregate Concrete, IOSR Journal of Mechanical and 

Civil Engineering (IOSR-JMCE) ISSN: 2278-1684, PP: 52-59 

[13]. Singh, S.B., Mahalakshmi. N and Nikesh Thammishetti 

,2014," Mechanical Properties of Recycled Coarse Aggregate 
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(RCA) Concrete
" 

International Journal of Applied Engineering 

Research. ISSN 0973-4562, Volume 9, Number 3 (2014) pp. 363-

372 . 
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 اٌزٍٛس اٌجقشٞ ٚ آصبسٖ ػٍٝ اٌؼّبسح اٌج١ئ١خ فٟ ِذ٠ٕخ ثٕغبصٞ
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 ٍِخـ اٌذساعخ:
٢ ٣ـيٛخ أكَحى حُٔـظٔغ ؿ٤َ ٓ٘خٓزش أٝ ؿ٤َ ٣َ٘ٔ حُظِٞع حُز١َٜ ؿ٤ٔغ ػ٘خَٛ حُز٤جش حُظ

ٓوزُٞش, ٜٝٓخىٍ حُظِٞع حُز١َٜ رخُٔيٕ ٓظؼيىس ٝٓوظِلش, ٣ٌٖٝٔ طلي٣ي ٬ٓٓق حُظِٞع 

حُز١َٜ ك٢ ػ٬ػش ػ٘خَٛ ٜٓٔش ٢ٛ: حُل٠ٟٞ حُؼَٔح٤ٗش, حُظؼي٣خص حُِٔٓ٘ش, ٝط٘ٞٙ حُظ٤ٌَ٘ 

حؿ٢ ٝحُز٤جش حُٔل٤طش رٚ, حُلَحؿ٢, ٝحُظ٢ طوَِ ٖٓ طٌخَٓ ح٩كٔخّ حُـٔخ٢ُ رخُظ٤ٌَ٘ حُلَ

ٖٝٓ ٌٛٙ ح٤ٔٛ٧ش ؿخءص أٛيحف حُيٍحٓش ُظظ٘خٍٝ حُظِٞع حُز١َٜ ُِز٤جش حُؼَٔح٤ٗش ك٢ ٓي٣٘ش 

ر٘ـخ١ُ ك٢ أْٛ حُ٘ٞحٍع حُظـخ٣ٍش رخُٔي٣٘ش, ٖٓ ك٤غ أٌٗخٍ ٌٛح حُظِٞع ٝٗٔذ طٌَحٍٙ 

ؼِٞٓخص ٜٝٓخىٍٙ, ك٤غ حػظٔيص حُيٍحٓش حُٜٔ٘ؾ حُٞٛل٢ حُظل٢ِ٤ِ رخ٫ػظٔخى ػ٠ِ ؿٔغ حُٔ

ٝحُيٍحٓخص حُٔخروش حُٔ٘خرٜش, أٓخ ح١٩خٍ حُؼ٢ِٔ ريأ ر٣ِخٍس حُٔ٘خ١ن حُٔٔظٜيكش ً٘طخم 

حُيٍحٓش, ٝحُٔ٘خٛيحص ُٔظخرؼش أٌٗخٍ حُظِٞع حُز١َٜ, ٝحُٔوخر٬ص حُ٘و٤ٜش ٝحٓظط٬ع آٍحء 

حُ٘خّ ٖٓ ه٬ٍ حٓظزخٗش حُيٍحٓش, ٝهيهِٜض حُيٍحٓش ا٠ُ ٓـٔٞػش ٖٓ حُ٘ظخثؾ ٝحُظ٤ٛٞخص, 

َٗ٘ حُٞػ٢ رؤ٤ٔٛش حُؼ٘خَٛ حُز٣َٜش ٝحُـٔخ٤ُش ك٢ حُٔي٣٘ش, ٝاػخىس ط٤ْٜٔ حُٔظ٬ص أٜٛٔخ 

ٝح٬ُكظخص ُظٞك٤ي أٗٔخ١ٜخ, ًٌُٝي اُحُش حُظٔي٣يحص حٌَُٜرخث٤ش حُٔوخُلش, ٓغ ا٣ـخى ك٫ِٞ  ُظٞك٤َ 

 ٓٞحهق ٤ُِٔخٍحص, ٟٝٝغ ُٞكخص اٍٗخى٣ش, ٬ٍٓٝ ُِؤخٓش, ٓغ ط٤َْٓ ح٧ر٤٘ش حُوي٣ٔش.

 حُز٤جش حُل٣َ٠ش - حُز٤جش حُؼَٔح٤ٗش –: حُظِٞع حُز١َٜ  فزبؽ١خاٌىٍّبد اٌّ

 

Abstract 

Visual pollution includes all elements of the environment that 

community members find inappropriate or unacceptable. Sources of 

visual pollution in cities are different and numerous. They begin with 

the use of contradictory architectural patterns, distorting the visual 

vision with many contradictory nameplates and ads in colors and 
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shapes with the dazzling use of lights in addition to the chronic and 

continuous abuse of stalls and the use of sidewalks. Visual pollution is 

also evident in the construction environment, including buildings, 

streets and green surfaces, making it easier to observe visual pollution 

in large, crowded cities. 

The features of visual contamination can be identified in three 

important factors: (1) urban disorder, (2) chronic encroachment, and 

(3) spatial deformation. All of these factors cause dissonance of shape, 

proportions and color with factors that are contrary to the 

environmental parameters, making them extraneous to them, and all 

factors that reduce the integration of the aesthetic sense of the 

formation of the vacuum and the surrounding environment. All these 

things are one of the types of pollution on which the human eye is 

located where he feels psychological discomfort when looking at 

them. 

Based on this importance, the objectives of the study were to address 

the issue of visual pollution of the urban environment in the city of 

Benghazi, especially in its most important commercial streets, in 

terms of forms of this pollution and its frequency and sources.  

The study was relied on the descriptive analytical approach based on 

the information collection and similar previous studies in some 

countries through books and scientific papers in the periodicals. 

 The practical framework of the study began with visits to the target 

areas such as the scope of the study, observations to follow up the 

forms of visual pollution, personal interviews and public opinion polls 

through the questionnaire of the study. All in order to develop future 

plans to overcome existing problems and to avoid any future 

unwelcome matters, then analyze the results of the questionnaire by 

statistical analysis programs to determine the size of these pollutants 

and their prevalence. 
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The study concluded with a set of conclusions and recommendations, 

the most important of which is the convening of seminars and 

conferences aimed at spreading awareness of the importance of visual 

and aesthetic elements in the city, removing the encroachments on 

sidewalks and random stalls which constitute a source of visual 

pollution, redesigning awnings and nameplates of shops and 

standardizing their patterns, removing unlawful electrical wiring 

extensions, finding solutions to provide parking lots, setting up guide 

plates, placing rubbish bins, restoring old buildings and repairing all 

street lighting poles. 

Keywords: Visual pollution - Urban environment - Construction 

environment 

 اٌّمذِخ: .1

ٗوٚ أٛزق حٗظ٘خٍ حُِٔٞػخص ك٢ حُٔيٕ أَٓح ١ز٤ؼ٤خ  ٓغ هِش حُٞػ٢ رخُز٤جش ٝحُؼوخكش حُل٣َ٠ش, ٝ

حُٔٔئ٤ُٝش ػٖ حُز٤جش حُز٣َ٘ش, ٝإٔ ؿ٤ٔغ أٗٞحع حُِٔٞػخص حُٔؼَٝكش ٢ٛ أكي أًؼَ ح٧ٓزخد 

٤ُٞٔٗش ُِظِٞع حُز١َٜ, ٫ٝ ٣َطز٢ ح٫ه٤َ رخُز٤جش حُطز٤ؼ٤ش كو٢, ٌُ٘ٚ ٣ٔظي ا٠ُ حُز٤جش 

حُل٣َ٠ش, حُظ٢ ٢ٛ حُؼَٜ٘ حُٜ٘خػ٢ ح١ٌُ ٣٘ظـٚ ح٩ٗٔخٕ ُظِز٤ش ٓظطِزخص ك٤خطٚ حُٔوظِلش, ٝ 

ٙ ٝحٟلش ػ٠ِ ًَ ٖٓ حُٜلش حُ٘ل٤ٔش ٝحُزي٤ٗش, ًٌُٝي ػ٠ِ حُـٞحٗذ ح٫هظٜخى٣ش آػخٍ

 ٝحُؼوخك٤ش ُِز٤جش.

ػ٘ي حُ٘ظَ ك٢ حُز٤جش حُٔؼٔخ٣ٍش ا٠ُ أ١ ٓي٣٘ش ك٢ حُؼخُْ, طظٌٕٞ ُي٣٘خ كٌَس ػٖ ح٣ُٜٞش حُؼوخك٤ش 

ٖ ٝح٫ؿظٔخػ٤ش ٌُٔخ٢ٗ ٌٛح حٌُٔخٕ, ٌُٖٝ ٓغ حُظطٍٞ حُؼ٢ِٔ ٝحُظٌُ٘ٞٞؿ٢ ػ٠ِ حُٔٔظ٤٣ٞ

حُٔل٢ِ ٝحُي٢ُٝ ظَٜص طل٫ٞص أٓخ٤ٓش ٝؿ٣َٛٞش ك٢ حُز٤جش حُٔؼٔخ٣ٍش ٗظ٤ـش ُِظ٤ٔ٘ش 

ح٫هظٜخى٣ش ٝظٍٜٞ أٗٔخ١ ٓؼٔخ٣ٍش ٝطوط٤ط٤ش كي٣ؼش, رخ٩ٟخكش ا٠ُ حٗظ٘خٍ ظخَٛس حُظِٞع 

حُز١َٜ ح١ٌُ هِن أُٓش ًز٤َس ًخٗض ٍَٟٝس ِٓلش ُظط٣َٞ حٓظَحط٤ـ٤خص ٓوظِلش ُظط٣َٞ 

 حُٔيٕ.
 

 ِؾىٍخ اٌذساعخ: .2

حُظِٞع حُز١َٜ ٛٞ أكي أْٛ حُٔ٘خًَ حُٔؼٔخ٣ٍش حُظ٢ ظَٜص ٝطِىحى رٔؼي٫ص ػخ٤ُش ك٢ 

حُٜٔ٘ي حُل١َ٠ ُِ٘ٞحٍع حُظـخ٣ٍش, ٝحُظ٢ أػَص ػ٠ِ حُظـخْٗ حُؼَٔح٢ٗ ٝػيّ ٝؿٞى 

حَُٟخ ػٖ حٌُٝم حُؼخّ ُٔخ٢ً٘ ٓي٣٘ش ر٘ـخ١ُ, ٝ ٌٛح ح٧َٓ ٣ظطِذ حُيٍحٓش ُظلي٣ي أٌٗخٍ 

ر٘ـخ١ُ, رخػظزخٍٛخ ػخ٢ٗ أًزَ ٓي٣٘ش ك٢ ٤ُز٤خ, ٝ ًٜٞٗخ حُؼخٛٔش حُظِٞع حُز١َٜ ك٢ ٓي٣٘ش 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   136 

 
 

ح٫هظٜخى٣ش ُِز٬ى, ٓٔخ ٣ؼط٤ٜخ أ٤ٔٛش طلٞم رخه٢ حُٔيٕ, ك٬ طٌخى طوِٞ أ١ ٓ٘طوش ك٢ حُٔي٣٘ش 

ٖٓ ٓظخَٛ حُظِٞع حُز١َٜ, ٌُح كبٕ ٌٛٙ حُيٍحٓش طٜيف ا٠ُ حُظؼَف ػ٠ِ أٓزخد حُظِٞع 

خٓزش, ٝ حُؼَٔ ػ٠ِ ٓؼخُـش ط٣ٞ٘ش ؿٔخ٤ُش حُٔي٣٘ش, ٝ حُز١َٜ, ٝ حُظَٞٛ ا٠ُ حُلٍِٞ حُٔ٘

 ٓلخُٝش ٩ػخىس ط٘ظ٤ْ حُز٤جش حُؼَٔح٤ٗش.
 

 ِٕٙغ١خ اٌذساعخ: .3

حُظل٢ِ٤ِ ٖٓ ه٬ٍ ح٬١٫ع ػ٠ِ أىر٤خص حُيٍحٓش حُظ٢  حُٞٛل٢ حُٜٔ٘ؾ ػ٠ِ حُيٍحٓش ٌٛٙ طوّٞ

ٍحص ح٤ُٔيح٤ٗش طٔظؼَٝ ظخَٛس حُظِٞع حُز١َٜ ٝأػَٛخ ػ٠ِ حُٔـظٔؼخص حُؼَر٤ش, ٖٓ ػْ ح٣ُِخ

ُٔ٘طوش حُيٍحٓش ُِظو٤٤ْ حُٔزيث٢ ُٜخ ٝحُظوخ١ حٍُٜٞ حُظ٢ طٟٞق حُظِٞع حُز١َٜ رلٔذ ٓخ ٛٞ 

(, ػْ طْ ط٤ْٜٔ أىحس حُيٍحٓش ٝحُظ٢ حٗظِٔض ػ٠ِ  ػٔخ٤ٗش ػَ٘ 1ٟٓٞق ك٢ حَُٔكن ٍهْ )

, ( كوَحص6ػزخٍس ُٓٞػش ػ٠ِ ػ٬ػش ٓـخ٫ص: حُٔـخٍ ح٧ٍٝ: حُظؼي٣خص حُِٔٓ٘ش ٣ٝظٌٕٞ ٖٓ )

( كوَحص, أٓخ حُٔـخٍ حُؼخُغ: ط٘ٞٙ حُظ٤ٌَ٘ 6ٝحُٔـخٍ حُؼخ٢ٗ: حُل٠ٟٞ حُؼَٔح٤ٗش ٝطظٌٕٞ ٖٓ )

 ( كوَحص.6حُلَحؿ٢ ٣ٝظٌٕٞ ٖٓ )

 (:1عذٚي )كٔذ 

 

 ٓٞحكن ر٘يس ٓٞحكن ٓلخ٣ي ؿ٤َ ٓٞحكن ؿ٤َ ٓٞحكن ر٘يس ح٫ٓظـخرش

 5 4 3 2 1 حُيٍؿش

 
 

 اٌذساعبد اٌغبثمخ : .4

 (:2011ش اٌؾغ١ٕٟ ): دساعخ ٠ٛ٘بٔغٓ ػ١ذ ٚػ4-1ّ

٣ظ٘خٍٝ حُزلغ ٟٓٞٞع حُظِٞع حُز١َٜ ُِز٤جش حُؼَٔح٤ٗش ك٢ حُٔيٕ حُؼَر٤ش ٝػ٘خَٛٙ, ٝطؤػ٤َٙ 

ػ٠ِ ٓٔظوي٢ٓ حُلَحؽ حُؼَٔح٢ٗ, ًُٝي ٖٓ ه٬ٍ ىٍحٓش ٤ٓيح٤ٗش ٓوخٍٗش ر٤ٖ حُوخَٛس ٝىٓ٘ن, 

ى حٌُٔخٕ ًُٝي كظ٠ ٣ظْ طلي٣ي أرؼخى حُظِٞع حُز١َٜ ٝطؤػ٤َٙ ػ٠ِ حُ٘خّ, ٝٓيٟ ٝػ٠ ٝاىٍح

رخٌُِٔ٘ش, ٤ًٝق أػَ ًُي ػ٠ِ اىٍحًْٜ ُِلَحؿخص حُؼَٔح٤ٗش, ك٤غ طْ ػَٝ ػ٘خَٛ حُظِٞع 

حُز١َٜ رٜلش ػخٓش, ػْ طْ اؿَحء ٓوخٍٗش ر٤ٖ ٗظخثؾ ح٫ٓظز٤خٕ ُِٞهٞف ػ٠ِ ٓيٟ طٞحكن أٝ 

حهظ٬ف ٝؿٜخص حُ٘ظَ ر٤ٖ ٓوط٢ ٝٓٔظويّ حُلَحؽ, ك٤غ ر٤٘ض حُ٘ظخثؾ ظٍٜٞ ح٫ٍطلخػخص 

ٍرش ٝحُٞحؿٜخص حُٔ٘لَس ٝحُظؼي٣خص ًؤرَُ ِٓٞع ر١َٜ ك٢ ٤ٓيحٕ حُؼظزش رخُوخَٛس, ؿ٤َ حُٔظوخ

ر٤٘ٔخ حُٔزخ٢ٗ ًحص حُطَُ حُٔؼٔخ١ٍ حُوي٣ْ, ًٝحص حُٞحؿٜخص حُٔظ٤ِٔس رخُ٘ظخكش ٝح٫ٛظٔخّ ٢ٛ 

%( ٖٓ حُؼ٤٘ش حُٔٔظٜيكش, ٝطظَٜ حُظؼي٣خص ك٢ حُٞحؿٜخص ك٢ 60ح٧ك٠َ رلٔذ ٍأ١ )

طخص ٝط٘ٞع ٝٓٞء آظـ٬ٍ أٛلخد حُٔلخٍ حُظـخ٣ٍش ٝح٩ػ٬ٗخص, ح٤ُٔيح٤ٖٗ ك٢ ٍٛٞس ح٤ُخك
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ٝطول٤َ رؼٞ حَُ٘كخص, ٝػ٠ِ حَُؿْ ٖٓ حٍط٤خف ٓؼظْ حُؼ٤٘ش ا٠ُ حُٞحؿٜخص ٝط٘خٓوٜخ ا٫ إٔ 

 %( ك٢ حُٜ٘يحء.30%( ك٢ حُؼظزش ٝ)45رؼ٠ْٜ أظَٜ حُ٘ؼٍٞ رظؼي٣خص ك٢ حُٞحؿٜخص )

 ٓ٘خٓزش %( ْٜٓ٘ ك٢ حُؼظزش80, ٝ)حُٜ٘يحء ٤ٓيحٕ ك٢ %( ٖٓ حُٔ٘خ90ٖ٤ًٍكٞح٢ُ) ٍأٟ

 حُٞظ٤لش طـِذ ك٤غ ح٧ً٘خى ُٞؿٞى ٓلزٌس ػخٓش رٜلش ح٥ٍحء ًٝخٕ ٤ُِٔيحٕ ٝظ٤ل٤خ   ح٧ً٘خى

 ٤ٓيحٕ إٔ طز٤ٖ كوي حُؤخٓش ٝأٓخًٖ ُِ٘ظخكش رخُ٘ٔزش أٓخ. ٗظَْٛ ٝؿٜش ٖٓ حٌَُ٘ حُـٔخ٢ُ ػ٠ِ

 حٌُٔخٕ ٗظخكش %( ػ80ٖ%( ٝ)90رؤًؼَ ٖٓ ) أًي ح٫ٓظز٤خٕ ٝهي ؿيح , ٗظ٤ق حُٜ٘يحء

ح٧ٍٛلش  ك٤ٚ, ًٌُٝي طٜيّ حُؤخٓش ر٤٘ض حُيٍحٓش طٌّٞ  كوي ُِؼظزش رخُ٘ٔزش ٛل٤ق ٝحُؼٌْ

%( كو٢ 5ٝػيّ ح٫ٛظٔخّ رخُ٘ظخكش ك٢ ٤ٓيحٕ حُؼظزش, أًي ح٫ٓظز٤خٕ ػ٠ِ كجش ه٤ِِش ٖٓ حُؼ٤٘ش )

أ٤ٔٛظٚ  إٔ ُٕٞ ح٧ٍٛلش ٓ٘خٓذ, طيّ ح٧ٍٛلش ٣ئػَ ػ٠ِ اكٔخّ حُلَى رخُلَحؽ ٝطئًي

ًِٔٞع ر١َٜ, ٓغ حُ٘وٚ ك٢ حُؼ٘خَٛ حُـٔخ٤ُش ك٢ ٤ٓيحٕ حُؼظزش ٓوخرَ ػ٘خَٛ حُـٔخٍ 

ٝحُ٘ظخكش رٜلش ػخٓش ك٢ ٤ٓيحٕ حُٜ٘يحء , ريءح  رخُٜ٘ذ حُظًٌخ١ٍ ٝحُ٘خكٍٞس ٝح١ٌُ ٤٠٣ق 

ؿٔخ٫  ػ٠ِ ح٤ُٔيحٕ, ٫ٞٛٝ  ا٠ُ ٛ٘خى٣ن حُؤخٓش , ٝػ٠ِ حُؼٌْ ٗـي ط٘خه٠خ  ٗي٣يح  ك٢ ٤ٓيحٕ 

زش ًٝؤٕ ح٩ٟخكخص حُظ٢ أ٤ٟق ػ٠ِ ح٤ُٔيحٕ حٌُٞر١َ ٝ حُلي٣وش ٝاكخ١ظٜخ رخٍُٔٞ طئىٟ حُؼظ

 ا٠ُ ح٩كٔخّ ر٣ِخىس حُظِٞع حُز١َٜ. 

 (:2015: دساعخ س٠ُ صا٘ش ِذٟٔ )4-2

ٛيكض ٌٛٙ حُيٍحٓش ا٠ُ حُزلغ ك٢ رزخٕ أٌٗخٍ ٝأٓزخد حُظِٞع حُز١َٜ ٝآػخٍٙ, ٗظ٤ـش ُٔخ 

ـش ٖٓ ؿزخد حُظوط٢٤, ٝػ٘ٞحث٤ش حُز٘خء, ٝػيّ َٓحػخس طؼخ٤ٗٚ حُٔيٕ ٖٓ حُظخَٛس  حُ٘خط

حُـٞحٗذ حُـٔخ٤ُش ٝحُز٣َٜش ك٢ )٤ٓيحٕ ؿخًٕٔٞ رٔي٣٘ش حُو١َّٞ( ٝكن حُٜٔ٘ؾ حُظل٢ِ٤ِ 

حُٞٛل٢, طٔض ػ٤ِٔش طل٤َِ حُٞحهغ حُلخ٢ُ ُِؼ٘خَٛ ٝحُوٜخثٚ حُز٣َٜش ٝحُـٔخ٤ُش, ًُٝي 

ٝٗظخثؾ طل٤َِ ح٫ٓظزخٗش ٝحُٔوخر٬ص  رخ٫ػظٔخى ػ٠ِ حُؼَٔ ح٤ُٔيح٢ٗ ٝحُظ٣َٜٞ حُلٞطٞؿَحك٢

حُ٘و٤ٜش, ك٤غ ٗظؾ ػٖ ًُي إٔ ٓ٘طوش حُيٍحٓش طؼخ٢ٗ ٖٓ ػيّ حٗٔـخّ ٓٞحى حُظ٘ط٤ذ ٓغ 

حُطَحُ حُٔؼٔخ١ٍ ُِٔل٢٤ حُؼخّ ٤ُِٔيحٕ, رخ٩ٟخكش ُٞؿٞى ط٘خكَ ٢ُٗٞ ر٤ٜ٘خ ٓٔخ أىٟ ُؼيّ 

١ٍَٝ ٤ٟٝن حُ٘ٞحٍع طَحر٢ ه٢ حُ٘ظَ حُز١َٜ, ًٔخ إٔ حُٔ٘طوش ك٤ٜخ ٓ٘خًَ ح٫ُىكخّ حُٔ

ٝطؼي٣خص ػ٠ِ ح٤َُٛق ٝحُظ٘ٞع ك٢ أٌٗخٍ ٝأُٞحٕ حُٔظ٬ص, ٝطؼظزَ ٌٛٙ حُؼ٘خَٛ ٖٓ أًؼَ 

حُؼ٘خَٛ ٓٔخٓش ك٢ طِٞع ح٤ُٔيحٕ ر٣َٜخُ, ٝػ٤ِٚ أٝٛض حُيٍحٓش ر٠ٍَٝس ح٫ٛظٔخّ 

رخُوٞح٤ٖٗ حُظ٢ طٔخػي ػ٠ِ حُلي ٖٓ حٗظ٘خٍ ظخَٛس حُظِٞع حُز١َٜ ٝح١ٌُ ٣ٌٖٔ إٔ ٣ٌٕٞ ًُي 

ػيس ٓٔظ٣ٞخص, طؼي٣َ ٓخ ٣ٌٖٔ طؼي٣ِٚ ٖٓ ٓظخَٛ حُظِٞع حُز١َٜ, ٝاٛيحٍ هٞح٤ٖٗ ُِز٘خء ك٢ 

حُٔٔظوز٢ِ, ٝحُزلغ ك٢ اػخىس طو٣ْٞ حُوٞح٤ٖٗ ٝحُظ٣َ٘ؼخص حُوخٛش رخُظوط٢٤ ٝحُظ٤ْٜٔ 

 حُٔؼٔخ١ٍ ٝط٘ظ٤ْ حُٔزخ٢ٗ, رل٤غ ٠٣ٖٔ ٓي حُؼـَحص حُٔٞؿٞىس كخ٤ُخ .

 

 (:2016): دساعخ فج١ؼ ٌفزٗ فشؽبْ اٌضث١ذٞ 4-3

ط٘خٍٝ حُزلغ ٟٓٞٞع حُظِٞع حُز١َٜ ُِٜٔ٘ي حُل١َ٠ حُظـخ١ٍ, ٝح١ٌُ أػَ ِٓزخ  ػ٠ِ 

حُز٤جش حُل٣َ٠ش ُٔ٘طوش حُيٍحٓش, ًٔخ ٛيف حُزلغ ا٠ُ ر٘خء هخػيس ٓؼَك٤ش ُظخَٛس حُظِٞع 
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حُز١َٜ ُِٜٔ٘ي حُل١َ٠ حُظـخ١ٍ, ًٝخٗض أْٛ حُ٘ظخثؾ حُظ٢ طَٞٛ ح٤ُٜخ حُزلغ ٓؼخٗخس 

ُظـخ١ٍ ٖٓ ط٘ٞٙ ٝحؿٜخص ح٧ر٤٘ش ٝط٘خٓزخطٜخ ُٝٞكخص ح٩ػ٬ٕ, ٝح٫كظوخٍ حُٜٔ٘ي حُل١َ٠ ح

ا٠ُ حُؼ٘خَٛ حُـٔخ٤ُش ٝحُز٣َٜش, ٓغ ٗوٚ ك٢ أػخع حُ٘ٞحٍع ٝأٓخًٖ حُـِّٞ, ٌُح أًي 

حُزلغ ػ٠ِ ه٤خّ ٓي٣َ٣ش رِي٣ش حٌُٞص رؼيى ٖٓ ح٩ؿَحءحص حُظ٢ طٜيف ا٠ُ طل٤ٖٔ حُ٘ٞحك٢ 

ُِٔلخٍٝ حُظـخ٣ٍش, ٖٓ ه٬ٍ ط٤ٜجش أػخع حُ٘ٞحٍع, حُز٣َٜش ٝحُـٔخ٤ُش ُِٜٔ٘ي حُل١َ٠ 

ٝط٘ظ٤ْ حُِٞكخص ح٩ػ٤ٗ٬ش, اٟخكش ا٠ُ ٖٓ حُظ٣َ٘ؼخص ٝحُوٞح٤ٖٗ ُظ٘ظ٤ْ حُ٘خك٤ش حُـٔخ٤ُش 

رخُظ٤ٔ٘ن ٓغ حُـٜخص حُٔؼ٤٘ش, ٓغ أ٤ٔٛٚ طؼ٣ِِ حُؼوخكش حُٔـظٔؼ٤ش ُيٟ حُٔـظٔغ حُٔل٢ِ 

 ش ؿٔخ٤ُش.ر٠ٍَٝس حُللخظ ػ٠ِ ؿٔخ٤ُش حُٔي٣٘ش رَْٓ ٍٛٞس ٤ً٘ٛ

ٝهي ط٘خرٜض ٌٛٙ حُيٍحٓش ٓغ حُيٍحٓخص حُٔخروش ك٢ حػظٔخىٛخ حُٜٔ٘ؾ حُٞٛل٢ حُظل٢ِ٤ِ, 

رخ٩ٟخكش ا٠ُ ح٬ُٔكظش حُ٘و٤ٜش ؿ٤َ حُٔ٘خًٍش, ًٔخ إٔ ٗظخثؾ حُيٍحٓش ط٘خرٜض ٖٓ ك٤غ 

طؤ٤ًي ٝؿٞىح ُظِٞع حُز١َٜ رؤٌٗخٍ ٓوظِلش, ٝػيّ ح٫ٛظٔخّ رؼ٬ؽ ٌٛٙ حُظخَٛس ٖٓ هزَ 

ٔٔئُٝش, ٝٓؼخٗخس ًَ حُٔ٘خ١ن حُٔيٍٝٓش ٖٓ أرَُ حُِٔٞػخص حُٔظٔؼِش ك٢ ح٫ُىكخّ حُـٜخص حُ

ح١ٍَُٝٔ, ٝهِش أػخع حُ٘خٍع , ٝػيّ حُؼَٔ ػ٠ِ ط٤ْٜٔ ر٤جش ٣َٓلش طظٔظغ رخُطخرغ حُٔؼٔخ١ٍ 

ح٤ُِٔٔ ُِٔي٣٘ش ٓغ ٝؿٞى حُليحثن ٝػ٘خَٛ طـ٤َٔ حُز٤جش حُؼَٔح٤ٗش ٝحُظ٤ٌَ٘ حُلَحؿ٢ ُِ٘خٍع, 

خى كٍِٞ ػ٠ِ ٓٔظٟٞ حُيُٝش ُٔؼخُـش ٌٛٙ حُظخَٛس ٝآػخٍٛخ حُِٔز٤ش ػ٠ِ ٝحُظ٤ٛٞش رب٣ـ

 حُٔـظٔغ ٝح٫ٗٔخٕ.

 

 ِشاعؼخ الإٔزبط اٌفىشٞ: .5

 : رؼش٠ف اٌزٍٛس اٌجقش5-1ٞ

حُظؼ٣َق حُؼخّ ُِظِٞع حُز١َٜ ٛٞ طـ٤َ ؿ٤َ َٓؿٞد ك٤ٚ ك٢ أكي ػ٘خَٛ حُز٤جش ٣ئى١ ا٠ُ 

٧هَٟ كوي ػَكٚ حُزؼٞ رؤٗٚ ح٩كٔخّ ح٩ه٬ٍ رظٞحُٜٗخ, ٝٛ٘خى حُؼي٣ي ٖٓ حُظؼ٣َلخص ح

رخُ٘لٍٞ كٍٞ ٍإرش ٓ٘خظَ أٝ ٓظخَٛ ؿ٤َ ؿٔخ٤ُش أٝ ٓ٘لَس ك٢ ػ٘خَٛ حُز٤جش حُٔؼٔخ٣ٍش ٖٓ 

ًظَ ر٘خث٤ش, أٝ كَحؿخص, أٝ ١َم طظؼخٍٝ ٓغ ًَ ٖٓ حُز٤جش حُٔؼٔخ٣ٍش ٝحُٔ٘خه٤ش, أٝ 

ٜخ أٝ ح٧ًٟ كٍٞ ٍإ٣ظٜخ, حُل٠خ٣ٍش أٝ حُو٤ْ حُـٔخ٤ُش أٝ حُٔؼٔخ٣ٍش, حُظ٢ طئىٟ ا٠ُ حُ٘لٍٞ ٓ٘

( رؤٗٚ ًَ ٓخ ٣ظٞحؿي ٖٓ أػٔخٍ ٖٓ ٛ٘غ ح٩ٗٔخٕ طئ١ً حُ٘خظ٣َٖ ٖٓ ٣ٝ2005ٜلٚ )ٍكؼض, 

ٓ٘خٛيطٜخ ٝطٌٕٞ ؿ٤َ ١ز٤ؼ٤ش ٝٓظ٘خكَس ٓغ ٓخ كُٜٞخ ٖٓ ػ٘خَٛ أهَٟ ك٢ٜ ِٓٞػش ُِز٤جش 

ْ ػ٘ي ( ط٣ٞ٘ٚ ١٧ ٓ٘ظَ طوغ ػ٤ِٚ ػ٤ٖ ح٩ٗٔخٕ ٣ل2004حُٔل٤طش. ك٤ٔخ ٣ؼظزَٛخ )حُـزخ١ٝ, 

حُ٘ظَ ا٤ُٚ رؼيّ حٍط٤خف ٗل٢ٔ, ٝ ٣ٞٛلٚ أ٠٣خ رؤٗٚ ٗٞػخ  ٖٓ أٗٞحع حٗؼيحّ حُظٌٝم حُل٢٘, أٝ 

حهظلخء حٍُٜٞس حُـٔخ٤ُش ٌَُ ٢ٗء ٣ل٢٤ ر٘خ ٖٓ أر٤٘ش, أٝ ١َهخص, أٝ أٍٛلش, أٝ ؿ٤َٛخ, ٝهي 

٣٘٘ؤ حُظِٞع حُز١َٜ رٔزذ حهظ٬ف حُطخرغ حُؼخّ ُٔز٠٘ ػٖ آهَ, ٝط٣ٌٖٞ ػيّ حطِحٕ ٗل٢ٔ 

( رؤٗٚ  ًَ ٓخ ٣ظٞحؿي ٖٓ ػ٘خَٛ 1994أٝ ؿٔخ٢ُ ك٢ ٗلْ حُٔ٘خٛي, ٝ ٣ٜلٚ )ح٣ٌُخد, 

ٓؼٔخ٣ٍش طئ١ً حُ٘خظَ ػ٘ي ٓ٘خٛيطٜخ ٝطلويٙ ح٩كٔخّ رخُو٤ْ حُـٔخ٤ُش ٝحُظ٤ِ٤ٌ٘ش, ٌٝٛٙ 

حُظؤػ٤َحص ٗخطـش رٔزذ حُٔظخَٛ ؿ٤َ حُـٔخ٤ُش ٝحُظ٢ ٫ طظ٬ءّ ٓغ حُز٤جش حُٔل٤طش, ًٔخ ٣٘٘ؤ 

ط٢٤ أٝ ٓٞء ح٫ٓظويحّ ح١ٌُ ٣ظٔزذ ػٖ رؼٞ ح٤ًُِٞٔخص ح٫ؿظٔخػ٤ش ٗظ٤ـش ٓٞء حُظو



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   139 

 
 

ٝح٫هظٜخى٣ش حُوخ١جش, ٌٝٛح ٓخ ٣ئػَ ػ٠ِ حُلخُش حُ٘ل٤ٔش ُ٪ٗٔخٕ ٣ٞٛٝظٚ حُل٠خ٣ٍش ٝحُظ٤ٔ٘ش 

 (.2009رٌَ٘ ػخّ )٬١ٍ, 

٣ٝظطَم ٓلّٜٞ حُظِٞع حُز١َٜ ا٠ُ ًَ ػ٘خَٛ حُز٤جش حُظ٢ ُٜخ طٔخّ ٓغ حُٔـظٔغ ٣ٝؼظزَٛخ 

زُٞش, ٖٝٓ ٛ٘خ حػظزَ حُظِٞع حُز١َٜ ٓٔؤُش ٗٔز٤ش طَطز٢ رخُوِل٤ش حُؼوخك٤ش ؿ٤َ ٓو

ٝح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش ؿ٤َ حُٔٔئُٝش رٔزذ هٍٜٞ حُٞػ٢ ح٫ؿظٔخػ٢ ٝحُؼوخك٢. ٝطٌٖٔ 

هطٍٞس حُظِٞع حُز١َٜ ك٢ حٍطزخ١ٜخ رخُيٍؿش ح٧ٓخّ رلويحٕ ح٩كٔخّ رخُـٔخٍ ٝح٤ٜٗخٍ  

حُوزٍٞ ٍُِٜٞس حُوز٤لش ٝحٗظ٘خٍٛخ كظ٠ أٛزلض رخُٔو٤خّ ح٫ػظزخٍحص حُـٔخ٤ُش ٝحَُٟخ ٝ

 (2015حَُٔث٢ ُِؼ٤ٖ ػَكخ ٝهخٗٞٗخ ٓٞؿٞىح . )ٓي٢ٗ, 

 : أثؼبد ٚػٕبفش اٌزٍٛس اٌجقشٞ:5-2

 : اٌفٛمٝ اٌؼّشا١ٔخ:5-2-1

٢ٛ حُل٠ٟٞ حُظ٢ أػَص ػ٠ِ حُؼٔخٍس حُؼَر٤ش ٝح٤ُِز٤ش ػ٠ِ ٝؿٚ حُوٜٞٙ , ح٧َٓ ح١ٌُ أػَ 

ُٔؼٔخ١ٍ ُِٔيٕ ح٤ُِز٤ش, ا٠ُ إٔ كويص ٌٛٙ حُٔيٕ ١خرؼٜخ ٌٝٓخٗظٜخ, ٝ ِٓز خ ػ٠ِ حُظَحع ح

حُل٠ٟٞ حُؼَٔح٤ٗش ٫ طٔض ُِظَحع رِٜش ٤ُٝٔض ًحص ه٤ْ أٝ طـخْٗ ك٠خ١ٍ, ٖٝٓ أٓؼِظٚ 

ٝحؿٜخص حُٔزخ٢ٗ ح٢ُ طؼيىص ك٤ٜخ حُطَُ حُٔؼٔخ٣ٍش, كٜٔ٘خ حُِؿخؿ٢, ًٝحى هي٣ْ ًٝ َٓ٘ر٤خص 

٠ُٞء ػ٠ِ أًزَ ٓـٔٞػش ٖٓ ح٧ٓخ٤ُذ حُٔؼٔخ٣ٍش ٝػوٞى, ًٝؤٗ٘خ ك٢ ٓ٘خكٔش ُظ٢٤ِٔ ح

حُٔظ٘خه٠ش , ًِٜٝخ ًحص ه٤ْ ٫ طظ٘خٓذ أٝ طظـخْٗ ٓغ رؼ٠ٜخ , رَ ٝطظ٘خكَ ٓغ ر٤جظٜخ حُؼَٔح٤ٗش 

٫ٝ طَحػ٠ حُو٤ٜٛٞش أٝ حُؼٞحَٓ حُـ٣ٞش, ًٌُٝي حُٔزخ٢ٗ ًحص ح٫ٍطلخػخص حُظ٢ ٫ طؼظَف 

حُ٘ٞحٍع حُٔ٘ظٔش, رخ٩ٟخكش ا٠ُ ػ٘خَٛ  رخُوٞح٤ٖٗ ٫ٝ طلظَّ ح٧ْٓ حُظ٘ظ٤ٔ٤ش, أٝ ػَٝٝ

ح٫ٍطـخٍ ح٠ُٔخكش ا٠ُ حُٞحؿٜخص ًخُظؼ٤ِش أٝ طول٤َ حَُ٘كخص أٝ اٟخكش ٓٔخكخص ٖٓ 

ح٩ػ٬ٗخص ػ٠ِ ح٧ٓطق حُٜٔٔظش ًحص أُٞحٕ ٓظ٘خكَس ًٝٝم ٓ٘ؼيّ أٝ ىٛخٕ أؿِحء ٖٓ 

 حُٞحؿٜخص ىٕٝ ؿ٤َٛخ ٓٔخ ٣ٔزذ حُ٘لٍٞ ٖٓ ٍإ٣ظٜخ.

 :: اٌزؼذ٠بد اٌّضِٕخ5-2-2

٢ٛ طِي ح٫ٗظٜخًخص حُظ٢ ٣َطٌزٜخ رؼٞ حُ٘خّ ك٢ ؿ٤خد حُوخٕٗٞ, ٢ٛٝ ًؼ٤َس ٝٓظ٘ٞػش, ٝطزيٝ 

ًؤٜٗخ ؿِء ٫ ٣ظـِأ ٖٓ حُٔي٣٘ش, ٝطظٔؼَ رؼٞ حُظٞحَٛ ك٢ ح٩ٗـخ٫ص حُؼخٓش ك٢ حُطَهخص 

ٝكٞم ح٧ٍٛلش ٝحُ٘خٍع ٓٞحء ًخٕ اٗـخ٫ص ر٘خث٤ش أٝ طؼي٣خص ٝٓوخُلخص, ٝ ٓوخُذ حُؤخٓش 

 ٘ظ٢ٜ أٝ ٓوِلخص ػ٤ِٔخص حُللَ ٝحُز٘خء أٝ حُٜيّ ك٢ أٝهخص ٓظلَهش, ٝ ح٧ً٘خىحُظ٢ ٫ ط

 أٝ حُؼخّ َٓحػخس ٌُِٝم ىٕٝ ح٧ٍٛلش ػ٠ِ ح٧ك٤خء ؿ٤ٔغ ك٢ حُٔ٘ظَ٘س حُؼ٘ٞحث٤ش حُز٤غ ٝأٓخًٖ

ٗخ٤ٛي ػٖ ح٧ُٓخص ح٣ٍَُٝٔش حُ٘خؿٔش  ٝ حُٜلش, حُِٜٔلش أٝ حُـٔخٍ أٝ ك٢ ح٧ُٞحٕ حُظ٘خٓن

ُكق رؼٞ أٛلخد حُٔظخؿَ ػ٠ِ ح٧ٍٛلش حُظـخ٣ٍش كظ٠ كويص حُٔي٣٘ش ػٜ٘خ , ك٬٠ ػٖ 

 أٍٛلظٜخ, ٝأٛزق حُٔ٘خس ريٕٝ أٍٛلش, ٝرؼ٠ٜخ أٓظـَ ًٔٔخكخص ُٞهٞف ح٤ُٔخٍحص.
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 : رؾ٠ٛٗ اٌزؾى١لاد اٌفشاغ١خ:5-2-3

٢ٛٝ حُظ٣ٞ٘ٚ ك٢ حُلَحؿخص حُوخٍؿ٤ش ٝحٗؼيحّ حُظ٤ْٜٔ ٝحُظ٤ٔ٘ن ك٢ ح٩ٗ٘خءحص ٝحُٔزخ٢ٗ 

ٔخكخص حُؼخٓش ٝحُ٘خٍع ٗلٔٚ, ٝٓليٝى٣ش أػٔخٍ حُظ٤َْٓ ٝحُظ٤ْٜٔ ُِلَحؿخص ٝحُلَحؽ ٝحُ

حُوخٍؿ٤ش ػ٠ِ رؼٞ ػ٤ِٔخص حُؼ٘خَٛ حُظـ٤ِ٤ٔش حُٔ٘ٞٛش, ٝهي أىٟ اٛٔخٍ ط٤ٔ٘ن حُلَحؿخص 

حُؼَٔح٤ٗش ا٠ُ ػيّ ٟٝٞف حُلَم ٓخ ر٤ٖ ح٤ٌُِٔخص حُؼخٓش ٝحُوخٛش ٝكويص ح٧ك٤خء ح٤ٌُ٘ٔش 

ٞحٍع ح٧ك٤خء ح٤ٌُ٘ٔش ٓؼزَح  ٤ُِٔخٍحص رٌؼخكش ػخ٤ُش, كَٓظٜخ ٝه٤ٜٛٞظٜخ, ٝأٛزلض ٗ

ًَٝ ًُي أىٟ ا٠ُ كويحٕ حٌُٔخٕ ح٩كٔخّ رخ٫ٗظٔخء ا٠ُ حُ٘خٍع ٝحُل٢ , رٔزذ ػيّ ٝؿٞى 

كيٝى ٝحٟلش ٌَُ ٜٓ٘ٔخ, ٣ٌٖٝٔ إٔ ٣ئى١ حُظ٤ْٜٔ حُؼَٔح٢ٗ ُِلَؿخص ا٠ُ طِز٤ش حُلخؿش 

٤ش ٟي ؿ٤ٔغ أٗٞحع حُظِٞع, ٓخ ٣ليع ك٢ ٬ُٗظٔخء ا٠ُ حٌُٔخٕ, ٝ ٣لخكظٞح ػ٠ِ ر٤جظْٜ حٌُٔ٘

ٓيٗ٘خ رٌَ٘ ػخّ ٛٞ اٛٔخٍ ًخَٓ ُِلَؿخص حُظ٢ حٓظـِض رٌَ٘ ِٓز٢, ػ٠ِ ٓز٤َ حُٔؼخٍ , 

أػٔيس ح٩ٗخٍس ػخ٤ُش ح٫ٍطلخع ٫ طظ٘خٓذ حُ٘خٍع ٝط٤ٜٔٔٚ ٣وِٞ ٖٓ ُٔٔش ؿٔخ٤ُش َٝٓٔحص 

٣ش ,ػيّ ٝؿٞى ٬ٍٓ حُٔ٘خس ٗـيٛخ ٤ِٓجش رخُظؼي٣خص ٝ ِٓىكٔش رِٞكخص ح٩ػ٬ٗخص حُلي٣ي

حُؤخٓش, ػْ ٣ؤط٢ ٗيٍس ٝؿ٤خد حُٔظِ٘ٛخص ٝحُٔ٘خ١ن حُو٠َحء , ٝأٓخًٖ حُظَك٤ٚ ٓلظٞكش , ٝإ 

 ًخٗض ؿ٤َ ؿخِٛس ٬ُٓظويحّ.

 

 الإهبس اٌؼٍّٟ ٌٍذساعخ:  .6

 : الاعزجبٔخ ٚرم١١ّٙب6-1

 طْ حُظؤًي ٖٓ ٛيم ح٫ٓظزخٗش ػٖ ٣َ١ن ػَٟٜخ ػ٠ِ ٓل٤ٌٖٔ, ٝاؿَحء ٓخ ٣ِِّ ٖٓ طؼي٬٣ص

ك٢ ٟٞء ٓوظَكخص حُٔل٤ٌٖٔ, ػْ طْ ه٤خّ ٛيم ح٧ىحس ٖٓ هزَ ٓظوٜٚ ك٢ رَٗخٓؾ 

(SPSS , ٚٝطلي٣ي ٓيٟ ح٫طٔخم حُيحه٢ِ ٌَُ كوَحص ح٫ٓظزخٗش ٓغ حُٔـخٍ ح١ٌُ ط٘ظ٢ٔ ا٤ُ ,)

ٝطْ كٔخد ٓؼخ٬ٓص ح٫ٍطزخ١ ر٤ٖ ًَ كوَس ٖٓ كوَحص ٓـخ٫ص ح٫ٓظزخٗش ٝحُيٍؿش ح٤ٌُِش 

٠ِ حُٜيم حُز٘خث٢ ُظلون ح٧ٛيحف حُظ٢ ط٣َي ح٧ىحس حٍُٞٛٞ ا٤ُٜخ, ُِٔـخٍ ٗلٔٚ, ٝحُظؤ٤ًي ػ

 ٝٓيٟ حٍطزخ١ ًَ ٓـخ٫ص حُيحٍٓش رخُيٍؿش ح٤ٌُِش ُلوَحص ح٫ٓظزخٗش.
 

 : اٌّؼبٌغخ الإؽقبئ١خ 6-2

طْ ط٣ُٞغ أىحس حُٔٔق ػ٠ِ حُٔٔظٜيك٤ٖ ٖٓ حُيٍحٓش ر٢ٔ٘ حُؼ٤٘ش ػ٘ٞحث٤ش ٓ٘ظظٔش رٔؼيٍ 

حُ٘خٍع , رٔ٘طوش حُيٍحٓش ٢ٛ ػ٬ػش ٗٞحٍع طـخ٣ٍش ك٢ ٓي٣٘ش  ٓظَ( ٖٓ 10ٍٞ١حٓظزخٗش ٌَُ )

ٓظَ(, ٝٗخٍع حُٔٞىحٕ حُٔظؼخٍف ػ٤ِٚ ر٘خٍع  2000ر٘ـخ١ُ: ٗخٍع حُٞكيس حُؼَر٤ش رطٍٞ )

ٓظَ(, ٝطْ  900رطٍٞ ) -ٗخٍع ىر٢-ٓظَ(, ٝحُط٣َن حُيحث١َ ح٧ٍٝ 800حُليحثن رطٍٞ )

طل٤َِ حُ٘ظخثؾ رؼي طل٣َـٜخ ٝكٔخد ٓظ٢ٓٞ ( حٓظزخٗش, , طْ طـ٤ٔغ ح٫ٓظز٤خٗخص 370ٝط٣ُٞغ )

حُيٍؿش حُٔٔ٘ٞكش ٖٓ حُٔ٘خ٤ًٍٖ ٌَُ كوَس طو٣َ٣َش, ٖٝٓ ػْ ٌَُ ٓـخٍ , ٝك٢ حُٜ٘خ٣ش طْ 

طلي٣ي أرَُ حُِٔٞػخص ٝؿٞىح  ك٢ ٗٞحٍع ٓ٘طوش حُيٍحٓش, ًٌُٝي كٔخد ػيى حُِٔٞػخص 

ْ اػيحىٛخ ٓظَ( ٖٓ ١ٍٞ حُ٘خٍع ٖٓ ه٬ٍ هٞحثْ حُللٚ حُظ٢ ط 10حُز٣َٜش ك٢ ًَ )

 ه٤ٜٜخ  ٌُٜٙ حُيٍحٓش ُلَٜ ٤ًٔخص حُِٔٞػخص ك٢ ًَ ٗخٍع.
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طْ طل٤َِ ح٫ٓظزخٗش رخٓظويحّ ح٫هظزخٍحص ح٩كٜخث٤ش حُظخ٤ُش: حُ٘ٔذ حُٔج٣ٞش ٝحُظٌَحٍحص 

ٝحُٔظ٢ٓٞ حُلٔخر٢ ٝحُٔظ٢ٓٞ حُ٘ٔز٢ , ًُٝي ُٞٛق ػ٤٘ش حُيحٍٓش, طْ اؿَحء حهظزخٍ 

 زخٗش ٝحهظزخٍ ح٩ٗخٍس.ًَٝٗزخم أُلخ ُٔؼَكش ػزخص كوَحص ح٫ٓظ

 : خقبئـ ػ١ٕخ اٌذساعخ 6-3
 ( ٠ج١ٓ رٛص٠غ أفشاد ػ١ٕخ اٌذساعخ ؽغت اٌغٕظ2عذٚي سلُ )

ػَٜ٘ 

 حُظل٤َِ

 ٓ٘طوش حُيٍحٓش

 ٗخٍع حُليحثن ٗخٍع ىر٢ ٗخٍع حُٞكيس حُؼَر٤ش

 حُظٌَحٍ
حُ٘ٔزش 

 حُٔج٣ٞش%
 حُظٌَحٍ

حُ٘ٔزش 

 حُٔج٣ٞش%
 حُظٌَحٍ

حُ٘ٔزش 

 حُٔج٣ٞش%

 58 46 58 52 55 110 حُـْ٘

ًًَ 90 45 38 42 34 42 

 100 80 100 90 100 200 أٗؼ٠

 

 

 ( ٠ٛمؼ اٌزىشاساد ٚإٌغت اٌّئ٠ٛخ ؽغت اٌؼّش3عذٚي )

 ػَٜ٘ حُظل٤َِ
 ٓ٘طوش حُيٍحٓش

 ٗخٍع حُليحثن ٗخٍع ىر٢ ٗخٍع حُٞكيس حُؼَر٤ش

 حُظٌَحٍ حُؼَٔ
حُ٘ٔزش 

 حُٔج٣ٞش%
 حُظٌَحٍ

حُ٘ٔزش 

 حُٔج٣ٞش%
 حُظٌَحٍ

زش حُ٘ٔ

 حُٔج٣ٞش%

 13 10 17 15 18 35 ٓ٘ش كؤه25َ 

 35ا٠ُ  26ٖٓ 

 ٓ٘ش
50 25 30 33 25 31 

 45ا٠ُ  36ٖٓ 

 ٓ٘ش
75 38 30 33 30 38 

 19 15 17 15 20 40 ٓ٘ش كؤًؼَ 46

 100 80 100 90 100 200 حُٔـٔٞع
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 ( ٠ٛمؼ اٌزىشاساد ٚإٌغت اٌّئ٠ٛخ ؽغت ػذد ِشاد اٌض٠بسح 4اٌغذٚي سلُ )

 حُظل٤َِػَٜ٘ 

 ٓ٘طوش حُيٍحٓش

ٗخٍع حُٞكيس 

 حُؼَر٤ش
 ٗخٍع حُليحثن ٗخٍع ىر٢

ػيى َٓحص ٣ُخٍس 

 حُ٘خٍع
 حُظٌَحٍ

حُ٘ٔزش 

 حُٔج٣ٞش%
 حُظٌَحٍ

حُ٘ٔزش 

 حُٔج٣ٞش%
 حُظٌَحٍ

حُ٘ٔزش 

 حُٔج٣ٞش%

أهَ ٖٓ َٓط٤ٖ 

 أٓزٞػ٤خ  
10 5 7 8 5 6 

َٓحص  4ا٠ُ  2ٖٓ 

 أٓزٞػ٤خ  
103 52 62 69 36 45 

ص َٓح 4أًؼَ ٖٓ 

 أٓزٞػ٤خ  
87 44 21 23 39 49 

 100 80 100 90 100 200 حُٔـٔٞع

 

 

 اٌزؾ١ًٍ الاؽقبئٟ

(:  اٌّزٛعو اٌؾغبثٟ ٚإٌغجٟ ٌىً فمشح ِٓ فمشاد ِغبي )اٌزؼذ٠بد اٌّضِٕخ ػٍٝ عّب١ٌخ 5عذٚي )

 اٌؾبسع(

 اٌغئاي اٌؼٕقش

 ؽبسع اٌؾذائك ؽبسع دثٟ ؽبسع اٌٛؽذح اٌؼشث١خ

 اٌّزٛعو
اٌّزٛعو 

 إٌغجٟ
 اٌّزٛعو

اٌّزٛعو 

 إٌغجٟ
 اٌّزٛعو

اٌّزٛعو 

 إٌغجٟ

1 

اٗـخ٫ص ٝطؼي٣خص 

كٞم ح٧ٍٛلش 

 ٝحُ٘خٍع 

4.10 82.00 2.60 52.04 3.200 64.00 

2 
ٓوخُذ ُِؤخٓش ٝ 

 طَحًْ حُٔوِلخص 
4.30 86.00 3.59 71.72 3.789 75.78 

3 
ح٧ً٘خى ٝأٓخًٖ 

 حُز٤غ حُؼ٘ٞحث٤ش 
3.72 74.33 3.12 62.30 3.543 70.86 

4 
طٔي٣يحص ًَٜرخث٤ش 

 ٝأ٬ٓى هخٍؿ٤ش 
4.53 90.67 3.90 78.02 4.098 81.96 

 66.33 3.317 54.18 2.71 66.33 3.32ًظَ ٝكٞحؿِ  5



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   143 

 
 

 هَٓخ٤ٗش ٓظ٘خػَس 

ٓظ٢ٓٞ طو٤٤ْ ػ٘خَٛ حُٔـخٍ ك٢ 

 ًَ ؿِء ٖٓ ٓ٘طوش حُيٍحٓش
3.99 79.87 3.18 63.65 3.59 71.79 

ٓظ٢ٓٞ طو٤٤ْ ػ٘خَٛ حُٔـخٍ ك٢ 

 ٘طوش حُيٍحٓشًَ ٓ
3.59 71.76 

 

 ( ٣ٌٖٔ حٓظو٬ٙ ٓخ 5:٢ِ٣ٖٓ ؿيٍٝ )

 ( ٍ71.77%)( ٝحُٔظ٢ٓٞ حُ٘ٔز٢ )3.59ٖٓ5حُٔظ٢ٓٞ حُلٔخر٢ ُـ٤ٔغ كوَحص حُٔـخ ,

ىحُش اكٜخث٤خ  ػ٘ي ٓٔظٟٞ ىحُش  ( ٌُُي ٣ؼظزَ حُٔـخSig=0.000ٍٝحُو٤ٔش ح٫كظٔخ٤ُش )

(a=0.05) ىٍؿش حُل٤خى, ٌٝٛح ٣ؼ٢٘ إٔ ٌٝٛح ٣يٍ إٔ ىٍؿش ح٫ٓظـخرش ُِٔـخٍ ُحى ػ ٖ

ٛ٘خى ٓٞحكوش طٌخى إٔ طٌٕٞ ٗي٣يس ٖٓ أكَحى حُؼ٤٘ش ػ٠ِ إٔ حُ٘ٞحٍع حُٔيٍٝٓش طؼخ٢ٗ ٖٓ 

 طؼي٣خص ِٓٓ٘ش ػ٠ِ كَحؿٜخ ٝط٤ٌِٜ٘خ حُز٤ج٢.  

  ك٢ حُ٘ٞحٍع حُؼ٬ػش  )رّذ٠ذاد وٙشثبئ١خ ٚأعلان خبسع١خ(حُٔظ٢ٓٞ حُلٔخر٢ ُلوَس

, أ١ إٔ ٓظ٢ٓٞ ح٫ٓظـخرش ُِلوَس ُحى ػٖ (83.53%)( ٝحُٔظ٢ٓٞ حُ٘ٔز٢ 4.18ٖٓ5)

ىٍؿش حُل٤خى, ٌٝٛح ٣ؼ٢٘ إٔ ٛ٘خى ٓٞحكوش ٖٓ حُٔٔظـ٤ز٤ٖ ػ٠ِ إٔ طٔي٣يحص ح٬ٓ٧ى 

 حٌَُٜرخث٤ش ٢ٛ أًزَ حُِٔٞػخص حُز٣َٜش ك٢ ٓ٘طوش حُيٍحٓش.  

  ( ٣3.11ٖٓ5ٔخ١ٝ ) )وزً ٚؽٛاعض خشعب١ٔخ ِزٕبصشح(حُٔظ٢ٓٞ حُلٔخر٢ ُلوَس

(, ٝٓظ٢ٓٞ ح٫ٓظـخرش ُِلوَس ُحى ػٖ ىٍؿش حُل٤خى, رٔخ 62.28%ُ٘ٔز٢ )ٝحُٔظٞٓـــــــ٢ ح

 ٣ؼزض ٓٞحكوش حُؼ٤٘ش ػ٠ِ إٔ حُلٞحؿِ حُوَٓخ٤ٗش ٢ٛ ح٧هَ ٝؿٞىح  رٔ٘طوش حُيٍحٓش.

 

 ( فٟ اٌؾبسعاٌفٛمٝ اٌؼّشا١ٔخ(:  اٌّزٛعو اٌؾغبثٟ ٚإٌغجٟ ٌىً فمشح ِٓ فمشاد ِغبي )6عذٚي )

 اٌغئاي اٌؼٕقش

ؽبسع اٌٛؽذح 

 ؼشث١خاٌ
 ؽبسع اٌؾذائك ؽبسع دثٟ

 اٌّزٛعو
اٌّزٛعو 

 إٌغجٟ
 اٌّزٛعو

اٌّزٛعو 

 إٌغجٟ
 اٌّزٛعو

اٌّزٛعو 

 إٌغجٟ

1 
طؼيى حُطَُ حُٔؼٔخ٣ٍش 

 ُٔزخ٢ٗ حُ٘خٍع
3.83 76.67 3.70 74.02 3.665 73.30 

2 
حهظ٬ف حٍطلخػخص 

 ٝٓٔظ٣ٞخص حُٔزخ٢ٗ
3.15 63.00 3.81 76.18 3.098 61.96 

3 
ْ حٌُظَ ح٤ٔٗخر٤ش كـ

 حُز٘خث٤شّ ُِ٘خٍع
4.05 81.00 4.01 80.24 3.881 77.62 

 74.02 3.701 68.42 3.42 78.33 3.92 حُؼ٘خَٛ ح٫ٍطـخ٤ُش 4
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5 
ط٘ٞع ك٢ حٓظؼٔخٍ 

 ح٧ٍٝ 
4.37 87.33 2.80 56.08 4.231 84.62 

ٓظ٢ٓٞ طو٤٤ْ ػ٘خَٛ حُٔـخٍ ك٢ ًَ 

 ؿِء ٖٓ ٓ٘طوش حُيٍحٓش
3.86 77.27 3.55 70.99 3.72 74.30 

ٓظ٢ٓٞ طو٤٤ْ ػ٘خَٛ حُٔـخٍ ك٢ ًَ 

 ٓ٘طوش حُيٍحٓش
3.71 74.19 

 ( ٣ٌٖٔ حٓظو٬ٙ ٓخ 6:٢ِ٣ٖٓ ؿيٍٝ )

 ( ٍ74.19%)( ٝحُٔظ٢ٓٞ حُ٘ٔز٢ )3.71ٖٓ5حُٔظ٢ٓٞ حُلٔخر٢ ُـ٤ٔغ كوَحص حُٔـخ ,

( ٌُُي ٌٛ حُٔـخٍ ٣ؼي ىحُش اكٜخث٤خ  ػ٘ي ٓٔظٟٞ ىحُش Sig =0.000ٝحُو٤ٔش ح٫كظٔخ٤ُش )

(a=0.05)  ٝإٔ ٓظ٢ٓٞ ح٫ٓظـخرش ُِٔـخٍ ُحى ػٖ ىٍؿش حُل٤خى, ٌٝٛح ٣ؼزض ٝؿٞى ٓٞحكوش

 ػ٠ِ إٔ حُ٘ٞحٍع حُٔيٍٝٓش طؼخ٢ٗ ٖٓ حُل٠ٟٞ حُؼَٔح٤ٗش ك٢ كَحؿٜخ حُز٤ج٢.  

  حُٔظ٢ٓٞ حُلٔخر٢ ُلوَس )ح٤ٔٗخر٤ش كـْ حٌُظَ حُز٘خث٤شّ ُِ٘خٍع( ك٢ حُ٘ٞحٍع حُؼ٬ػش

خ ٣يٍ ػ٠ِ ٓظ٢ٓٞ ىٍؿش ح٫ٓظـخرش ٌُٜٙ , ٓٔ(79.63%)( ٝحُٔظ٢ٓٞ حُ٘ٔز٢ 3.98ٖٓ5)

حُلوَس ُحى ػٖ ىٍؿش حُل٤خى, ٓٔخ ٣ؼزض ٝؿٞى  ٓٞحكوش ٖٓ أكَحى حُؼ٤٘ش ػ٠ِ إٔ حٌُظَ 

حُز٘خث٤ش رخُ٘خٍع طوظِق ك٢ أكـخٜٓخ ٝط٘خٓذ أرؼخىٛخ ريٍؿخص ًز٤َس ٓٔخ طؼي ٢ٛ أًزَ 

 حُِٔٞػخص حُز٣َٜش ك٢ ٓ٘طوش حُيٍحٓش.  

  ٣ٔخ١ٝ  فبد فٟ اسرفبػبد اٌّجبٟٔ فٟ اٌؾبسع()اخزلاحُٔظ٢ٓٞ حُلٔخر٢ ُلوَس

(, ٌٝٛح ٣ؼ٢٘ إٔ ح٫ٓظـخرش ُحىص ػٖ ىٍؿش حُل٤خى, ٌٛح 67.05%( ٝحُ٘ٔز٢ )3.35ٖٓ5)

٣ؼ٢٘ إٔ أكَحى حُؼ٤٘ش ٓٞحكوٕٞ ػ٠ِ إٔ حهظ٬كخص حٍطلخع ًظَ حُ٘خٍع ٢ٛ أهَ حُِٔٞػخص 

 ٝكَس ك٢ ًخَٓ ٓ٘طوش حُيٍحٓش.

 

 (رؾٖٛ اٌزؾى١ً اٌفشاغٟٕغجٟ ٌىً فمشح ِٓ فمشاد ِغبي )(:  اٌّزٛعو اٌؾغبثٟ ٚا7ٌعذٚي )

َ
ٜ
ؼ٘
حُ

 

 حُٔئحٍ

 ٗخٍع حُليحثن ٗخٍع ىر٢ ٗخٍع حُٞكيس حُؼَر٤ش

 حُٔظ٢ٓٞ
حُٔظ٢ٓٞ 

 حُ٘ٔز٢
 حُٔظ٢ٓٞ

حُٔظ٢ٓٞ 

 حُ٘ٔز٢
 حُٔظ٢ٓٞ

حُٔظ٢ٓٞ 

 حُ٘ٔز٢

1 
ػيّ ٝؿٞى ػ٘خَٛ طـ٤ِ٤ٔش 

 رخُ٘خٍع
4.62 92.33 4.20 84.04 4.432 88.64 

2 
٤ْٜٔ ٝط٤ٔ٘ن ؿ٤خد ط

 ح٧ٗـخٍ ٝحُ٘زخطخص 
4.52 90.33 4.00 80.00 4.111 82.22 

3 
ػيّ ٝؿٞى ط٘خٓن ٝحٗٔـخّ 

 ُِٔظ٬ص حُوخٍؿ٤ش 
2.88 57.67 2.66 53.20 2.908 58.16 

 77.22 3.861 72.18 3.61 64.33 3.22ؿ٤خد حُظ٘خٓن ٝحُـخًر٤ش  4
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 ُِٞكخص ح٩ػ٬ٗخص

5 
٫ طظٞكَ أٓخًٖ ٓظؼيىس 

ح٤ُٔخٍحص ًٝخك٤ش ًَُٖ  
4.65 93.00 4.45 89.02 4.512 90.24 

ٓظ٢ٓٞ طو٤٤ْ ػ٘خَٛ حُٔـخٍ ك٢ ًَ 

 ؿِء ٖٓ ٓ٘طوش حُيٍحٓش
3.98 79.53 3.78 75.69 3.96 79.30 

ٓظ٢ٓٞ طو٤٤ْ ػ٘خَٛ حُٔـخٍ ك٢ ًَ 

 ٓ٘طوش حُيٍحٓش
3.91 78.17 

 

 ٣ٌٖٔ حٓظو٬ٙ ٓخ ٢ِ٣: (7)ٖٓ ؿيٍٝ 

 ٣ٔخ١ٝ  )ط٘ٞٙ حُظ٤ٌَ٘ حُلَحؿ٢(ُظو٤٤ْ حُٔظ٢ٓٞ حُلٔخر٢ ُـ٤ٔغ كوَحص ٓـخٍ ح

( ٌُُي Sig =0.000, ٝإٔ حُو٤ٔش ح٫كظٔخ٤ُش )78.17%)( ٝحُٔظ٢ٓٞ حُ٘ٔز٢ )3.91ٖٓ5)

ٓٔخ ٣يٍ ػ٠ِ إٔ ٓظ٢ٓٞ  (a=0.05طؼ٘زَ حُلوَس ىحُش اكٜخث٤خ  ػ٘ي ٓٔظٟٞ ىحُش )

ػ٠ِ إٔ  ح٫ٓظـخرش ُِلوَس هي ُحى ػٖ ىٍؿش حُل٤خى ٌٝٛح ٣ؼ٢٘ إٔ أكَحى حُؼ٤٘ش ٓٞحكوٕٞ

 حُ٘ٞحٍع حُٔيٍٝٓش طؼخ٢ٗ ٖٓ ط٘ٞٛخص ًز٤َس ك٢ ط٤ٌِٜ٘خ حُلَحؿ٢.  

  ك٢ حُ٘ٞحٍع  )٫ طظٞكَ أٓخًٖ ٓظؼيىس ًٝخك٤ش ًَُٖ ح٤ُٔخٍحص(حُٔظ٢ٓٞ حُلٔخر٢ ُلوَس

, ٌٝٛح ٣ؼ٢٘ إٔ ح٫ٓظـخرش (90.75%)(, ٝحُٔظ٢ٓٞ حُ٘ٔز٢ 4.54ٖٓ5حُؼ٬ػش ٣ٔخ١ٝ )

هخٍرض إٔ طٌٕٞ ٗي٣يس ٖٓ حُؼ٤٘ش ػ٠ِ إٔ حُظ٤ٌَ٘  ُحىص ػٖ ىٍؿش حُل٤خى رٔخ ٣ؼزض ٓٞحكوش

حُلَحؿ٢ ٣ؼخ٢ٗ ٖٓ ٗوٜخ  ك٢ أٓخًٖ ًٍٖ ح٤ُٔخٍحص ٓٔخ ٣ٔزذ حُىكخٓخ  ٗي٣يح  ٌٝٛح ٣ٔزذ 

 طِٞػخ  ر٣َٜخ  ٛٞ ح٧ًزَ طٌَحٍح  ٝٓ٘خٛيس  ك٢ ٓ٘طوش حُيٍحٓش.  

 ( ٣ٔخ١ٝ )( 2.82ٖٓ5حُٔظ٢ٓٞ حُلٔخر٢ ُلوَس )ؿ٤خد ط٘خٓن حُٔظ٬ص حُوخٍؿ٤ش

(, ٓٔخ ٣يٍ ػ٠ِ إٔ ٓظ٢ٓٞ ىٍؿش ح٫ٓظـخرش ٌُٜٙ حُلوَس هي 56.34%حُٔظٞٓـ٢ حُ٘ٔز٢ )ٝ

هَ ػٖ ىٍؿش حُل٤خى ٌٝٛح ٣ؼ٢٘ إٔ ٛ٘خى ػيّ ٓٞحكوش ٖٓ أكَحى حُؼ٤٘ش ػ٠ِ إٔ ؿ٤خد ط٘خٓن 

 حُٔظ٬ص حُوخٍؿ٤ش ٣ؼي ٖٓ حُِٔٞػخص حُز٣َٜش ك٢ ًخَٓ ٓ٘طوش حُيٍحٓش.

 

 : ٔزبئظ اٌذساعخ:5-5

 ِٞع حُز١َٜ ك٠ٍٞح  ٛٞ ط٘ٞٙ حُظ٤ٌَ٘ حُلَحؿ٢ ُِ٘خٍع ريٍؿش طٔخ١ٝ أًؼَ ٓـخٍ ُِظ

 (.78.17%( ٝحُٔظٞٓـــــــ٢ حُ٘ٔز٢ )5ٖٓ  3.91)

  أهَ ٓـخٍ ُِظِٞع حُز١َٜ ٛٞ حُظؼي٣خص حُِٔٓ٘ش ػ٠ِ حُلَحؿخص ٝٓزخ٢ٗ حُ٘خٍع ريٍؿش

 (.71.76%( ٝحُٔظٞٓـــــــ٢ حُ٘ٔز٢ )5ٖٓ  3.59طٔخ١ٝ )

 ًؼَ طٞكَح  ك٢ ٗٞحٍع ٓ٘طوش حُيٍحٓش حُؼ٬ػش ٢ٛ ػيّ طٞكَ ػ٘خَٛ حُظِٞع حُز١َٜ ح٧

أٓخًٖ ًخك٤ش ًَُٖ ح٤ُٔخٍحص, ٝؿ٤خد ػ٘خَٛ طـ٤ِ٤ٔش رخُ٘خٍع ٓؼَ حُ٘ٞحك٤َ ٝحُٔظ٬ص 
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ٝحٌَُح٢ٓ ٝأػٔيس ح٩ٗخٍس, رخ٩ٟخكش ا٠ُ ًؼَس حُظٔي٣يحص ًَٜرخث٤ش ٝح٬ٓ٧ى حُوخٍؿ٤ش 

٘ٞحث٢ ٝرٌؼَس, ًٌُٝي ؿ٤خد ط٤ْٜٔ ٝٓٞح٤َٓ حَُٜف ٤ٌٓٝلخص حُٜٞحء حُٔظ٘خػَس رٌَ٘ ػ

 ٝط٤ٔ٘ن ح٧ٗـخٍ ٝحُ٘زخطخص ك٢ حُ٘خٍع.

  َػ٘خَٛ حُظِٞع حُز١َٜ ح٧هَ طٞكَح  ك٢ ٗٞحٍع ٓ٘طوش حُيٍحٓش حُؼ٬ػش ٢ٛ حٌُظ

ٝحُلٞحؿِ حُوَٓخ٤ٗش ٓظ٘خػَس ك٢ كَحؿخص حُ٘خٍع, ٝ ح٩ٗـخ٫ص ٝحُظؼي٣خص كٞم ح٧ٍٛلش 

خص حُٔزخ٢ٗ, ٝك٢ حَُٔطزش ح٧ه٤َس ػيّ ٝؿٞى ٝحُ٘خٍع, ٤ِ٣ٜخ حهظ٬ف حٍطلخػخص ٝٓٔظ٣ٞ

 ط٘خٓن ٝحٗٔـخّ ُِٔظ٬ص حُوخٍؿ٤ش.

  ه٬ٍ حُظل٤َِ حُز١َٜ ُِز٤٘ش حُل٣َ٠ش ُِ٘ٞحٍع حُظـخ٣ٍش حُؼ٬ػش, ٬٣كع إٔ ٗخٍع ٖٓ

 1.5( ٣لظ١ٞ ػ٠ِ ٗٔزش أًزَ ٖٓ حُظِٞع حُز١َٜ ٝرٔؼيٍ )20حُٞكيس حُؼَر٤ش )ٗخٍع 

ِٓٞع ك٢ ًَ  1.4حُٔٞىحٕ )ٗخٍع حُليحثن( رٔؼيٍ )ٓظَ(, ٤ِ٣ٝٚ ٗخٍع  10ِٓٞع ك٢ ًَ 

ِٓٞع  1.27ٓظَ(, ٝك٢ حَُٔطزش حُؼخُؼش حُط٣َن حُيحث١َ ح٫ٍٝ )ٗخٍع ىر٢( ٝرٔؼيٍ ) 10

 ٓظَ(. 10ك٢ ًَ 
 

 اٌزٛف١بد .7

  ػ٠ِ حَُؿْ ٖٓ حٍُٞٛٞ ا٠ُ رؼٞ حُ٘ظخثؾ كبٗ٘خ ٫ ٗٔظط٤غ حُـِّ رؤٕ ٌٛٙ حُ٘ظخثؾ ٓلووش

ُزلغ ك٢ ٓـخٍ حُظِٞع حُز١َٜ ػٖ ٣َ١ن حُزلغ ح٤ُٔيح٢ٗ ٜٝٗخث٤ش ا٫ أٜٗخ طلظق رخد ح

كٜٞ ىػٞس ا٠ُ ٣ُخىس ٓـخ٫ص حُزلغ ٝحُٔوخٍٗش ٝحُظٞٓغ ٝحُظؼيى ك٢ حُلَحؿخص ٝح٧ٓخًٖ 

 حُٔوظخٍس ُِيٍحٓش ٝحُظل٤َِ.

  َ٣ـذ اػخىس حُ٘ظَ ك٢ ٓلّٜٞ طـ٤َٔ حُز٤جش حُٔؼٔخ٣ٍش رخُظ٤ْٜٔ ح٧ٓخ٢ٓ ُِٔي٣٘ش ٤ٌُٕٞ أًؼ

رَ ٣ـذ إٔ  -حُؼ٘ٞحث٤ش ٝحُ٘خهٜش -٫ ٣وظَٜ كو٢ ػ٠ِ أػٔخٍ حُظ٘ـ٤َ ٤ُٞٔٗش اً ٣ـذ إٔ

٣ظ٠ٖٔ ًٌُي طـ٤َٔ حُز٤٘ش حُل٣َ٠ش ُِٔي٣٘ش رٔلٜٜٞٓخ حُ٘خَٓ ٤ُـط٢ ًَ ػ٘خَٛ حُلَحؽ 

ٖٓ ٓزخ٢ٗ, ٗٞحٍع, َٓٔحص ٓ٘خس, أػخع حُ٘خٍع, ٓٞحهق ٤ٓخٍحص ًُٝي رٔزذ طؤػ٤َٛخ 

 حُٞحٟق ك٢ ط٤ٌَ٘ حٍُٜٞس حُز٣َٜش ُِٔي٣٘ش.

 ذ ػ٠ِ حُـٜخص حُل٤ٌٓٞش ًحص حُٔٔئ٤ُٝش اٛيحٍ طؼ٤ِٔخص ٣َٛلش ٌُِٔخطذ ٣ـ

ح٫ٓظ٘خ٣ٍش حُٔؼٔخ٣ٍش ر٠ٍَٝس َٓحػخس ػ٘خَٛ حُؼٔخٍس حُظو٤ِي٣ش حَُٔطزطش ر٣ٜٞش حُٔي٣٘ش, 

ًٌُٝي ارَحُٛخ ك٢ ط٤ْٜٔ حُٔزخ٢ٗ حُظـخ٣ٍش, ٝحُؼَٔ ػ٠ِ طط٣َٞٛخ, ١َٗ إٔ ٫ ٣لي ًُي 

 ًزش حُظٌُ٘ٞٞؿ٤خ حُلي٣ؼش.ٖٓ ػ٤ِٔش ح٩ريحع حُٔؼٔخ١ٍ ٝٓٞح

  رظ٘ل٤ٌ رَحٓؾ طٞػ٣ٞش ٌُِٞحىٍ حُٞظ٤ل٤ش  -حُٔـخُْ حُزِي٣ش -ٍَٟٝس ه٤خّ حُِٔطخص حُٔل٤ِش

١ًٝ حُؼ٬هش رؤ٤ٔٛش حُللخظ ػ٠ِ حُطخرغ حُٔؼٔخ١ٍ ُِٔي٣٘ش, ٝطؼ٣َلٚ, ٝط٤ٟٞق ٤ًل٤ش اػخىس 

 اك٤خإٙ ك٢ طٜخ٤ْٓ حُٔزخ٢ٗ حُظـخ٣ٍش.
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  حُظـخ٣ٍش رخُٔي٣٘ش ٝحُؼَٔ ػ٠ِ طو٤ٜٚ ٓٞحهق ح٫ٛظٔخّ ربػخىس ط٤ْٜٔ حُ٘ٞحٍع

ح٤ُٔخٍحص رخُؼيى حٌُخك٢ ُظلخى١ ح٫ُىكخّ ح١ٍَُٝٔ رخُ٘ٞحٍع ًٌُٝي حُٔلخكظش ػ٠ِ 

 ح٤ٔٗخر٤ش كـْ حٌُظَ حُز٘خث٤ش ُِ٘خٍع.

  ٣ـذ ٓؼخُـش ٟؼق حُظَحر٢ حُز١َٜ ر٤ٖ حُٔزخ٢ٗ حُظـخ٣ٍش ُ٘ٞحٍع حُيٍحٓش, ًٌُٝي

حُؼ٘خَٛ حُـٔخ٤ُش حُٔظٔؼِش ك٢ أػخع حُ٘ٞحٍع, ٓغ  حُ٘ظَ ك٢ حكظوخٍ ٌٛٙ حُ٘ٞحٍع ا٠ُ

 َٓحػخس حكظ٤خؿخص حُ٘خٍع ٖٓ ٌٛٙ حُؼ٘خَٛ.

 

 اٌّشاعغ: 
( ٓٔظوزَ ًَِٓ حُٔي٣٘ش حُؼَر٤ش حُظو٤ِي٣ش ك٢ ػَٜ حُظويّ حُظو٢٘ 2005أكٔي, ٍكؼض, ) [.1]

 ٝحُٔؼِٞٓخط٢ ر٤ٖ ح٩ك٤خء ٝاػخىس حُظٞظ٤ق. ٤ًِش حُٜ٘يٓش, ؿخٓؼش أ١ٞ٤ٓ, َٜٓ.

)كخُش  طل٤َِ ٝطو٤٤ْ حُظ٣ٞ٘ٚ حُز١َٜ ك٢ ٓي٣٘ش ١ٌَُّٞ ( ,"2009ي ٬١ٍ, )ؿ٤َٔ, ٓلٔ [.2]

ىٍح٤ٓش : ٢ٓٝ ٓي٣٘ش ١ٌَُّٞ(", ٍٓخُش ٓخؿٔظ٤َ ؿ٤َ ٍٓ٘٘ٞس, ٤ًِش حُيٍحٓخص حُؼ٤ِخ, ؿخٓؼش 

 حُ٘ـخف ح٤٘١ُٞش,  ٗخرِْ, كِٔط٤ٖ.

حٍُٜٞس (, "حُؼٞحَٓ حُز٣َٜش حُٔئػَس ك٢ ط٣ٌٖٞ 2004حُـزخ١ٝ, ٓلٔي ٜٗخد أكٔي ٝآهَٕٝ,) [.3]

 ح٤ٌُ٘ٛش ٌَُ٘ حُٔز٠٘:كخُش ىٍح٤ٓش ٓي٣٘ش حٍري", ؿخٓؼش حُؼِّٞ ٝحُظٌُ٘ٞٞؿ٤خ ح٧ٍى٤ٗش, ح٧ٍىٕ.

(, "حُوٜخثٚ حُز٣َٜش ُِ٘ٞحٍع حُظـخ٣ٍش ك٢ ٓي٣٘ش ػٔخٕ , 1994ح٣ٌُخد, ؿٜخى ػزي حُـ٢٘, ) [.4]

ُش هخُي رٖ ح٤ُُٞي", ٍٓخ ىٍحٓش طل٤ِ٤ِش ٝٓؼٔخ٣ٍش ُِوٜخثٚ حُز٣َٜش ٝح٩ىٍح٤ًش ك٢ ٗخٍع

 ٓخؿٔظ٤َ ؿ٤َ ٍٓ٘٘ٞس, ٤ًِش حُيٍحٓخص حُؼ٤ِخ, حُـخٓؼش ح٧ٍى٤ٗش, ح٧ٍىٕ.

( " حُظِٞع حُز١َٜ ك٢ حُٜٔ٘ي حُل١َ٠ حُظـخ١ٍ : 2016حُِر٤ي١, ٛز٤ق ُلظٚ كَكخٕ, ) [.5]

 Waist Journal of Engineering طل٤َِ ر١َٜ ُٔلخٍٝ ٓ٘ظوزش ك٢ ٓي٣٘ش حٌُٞص",

Science, Vol. (4), No. (1), 2016,[178-187] . 

( ," أػَ حُظِٞع حُز١َٜ ك٢ ط٣ٞ٘ٚ ؿٔخٍ حُٔيٕ : رلغ 2015ٓي٢ٗ, ٣ٍْ ُحَٛ ػزخّ , ) [.6]

ط٢ِ٤ٌٔ ٤َُ٘ ىٍؿش حُٔخؿٔظ٤َ ك٢ هيٓخص حُٔزخ٢ٗ, ؿخٓؼش حُٔٞىحٕ ُِؼِّٞ ٝحُظٌُ٘ٞٞؿ٤خ, ٤ًِش 

 حُؼٔخٍس ٝحُظوط٢.

٠ِ (, " حُظِٞع حُز١َٜ ٝطؤػ٤َٙ ػ٣2011ٞٛخٖٗٔ, ٣ل٢٤ ػ٤ي, ٝحُل٢٘٤ٔ, ػَٔ ٓلٔي,) [.7]

٤ًِٞٓخص ح٩ٗٔخٕ ٝ آظ٤ؼخرٚ ُِلَحؿخص حُؼَٔح٤ٗش حُؼخٓش رلغ طل٢ِ٤ِ ٓوخٍٕ : حُوخَٛس ٝىٓ٘ن", 

 ؿخٓؼش ػ٤ٖ ْٗٔ. –٤ًِش حُٜ٘يٓش 
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 ِلاؽك اٌزٍٛس اٌجقشٞ ٚ آصبسٖ ػٍٝ اٌؼّبسح اٌج١ئ١خ فٟ ِذ٠ٕخ ثٕغبصٞ

 

  
 ؼؾٛائ١خ ٚالأٌٛاْ اٌّزٕبفشح(: عبٔت ِٓ اٌزٍٛس اٌجقشٞ ٠زّضً فٟ الأوؾبن ا2ٌ( ٚ)1فٛسح سلُ )

 

  
(: عبٔت ِٓ اٌزٍٛس اٌجقشٞ ٠زّضً فٟ ػذَ أغ١بث١خ وزً اٌؾبسع ٚاخزلاف 4( ٚ)3فٛسح سلُ )

 اٌطشص اٌّؼّبس٠خ ٚالأٌٛاْ اٌّزٕبفشح ٚرؼذ٠بد ػٍٝ اٌشف١ف

 

 
 

 (: عبٔت ِٓ اٌزٍٛس اٌجقشٞ ٠زّضً فٟ اٌزؼذ٠بد اٌّضِٕخ ػٍٝ اٌؾبسع ثٛعٛد6( ٚ)5فٛسح سلُ )

 اٌىزً اٌخشعب١ٔخ ٚاعزؼّبي اٌشف١ف ٌشوٓ اٌغ١بساد

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   149 

 
 

 
(: عبٔت ِٓ اٌزٍٛس اٌجقشٞ ٠زّضً فٟ اٌزؼذ٠بد اٌّضِٕخ ػٍٝ اٌؾبسع ثٛعٛد 7فٛسح سلُ )

( رّضً ػذح ٍِٛصبد ِٕٙب اٌىزً غ١ش اٌّزٕبعجخ ِغ فشاؽ اٌؾبسع  8الأوؾبن اٌؼؾٛائ١خ ، فٛسح )

 ٌّٛادٚلافزبد غ١ش ِزغبٔغخ فٟ الأٌٛاْ ٚاٌؾغُ ٚا

 

 
 (: عبٔت ِٓ اٌزٍٛس اٌجقشٞ ٠زّضً فٟ رٕبفش اٌطشص اٌّؼّبس٠خ اٌّغزخذِخ9فٛسح سلُ )

 
 

(: عبٔت ِٓ اٌزٍٛس اٌجقشٞ ٠زّضً فٟ رٕبفش اٌلافزبد اٌّغزخذِخ فٟ 10فٛسح سلُ )

 فشاؽ اٌؾبسع
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 ٌٍخشعبٔخ رؤص١ش اٌزذسط اٌؾغّٟ ٌٍشوبَ ػٍٝ اٌخٛاؿ ا١ٌّىب١ٔى١خ

 

 اٌٍّخـ 

ٝحًَُخّ حُٔظيٍؽ طؤػ٤َ حُلخهي حُلـ٢ٔ ًَُِخّ ٝحًَُخّ ًٝ حُلـْ حُٞحكي ٌٛٙ حُيٍحٓش طزلغ ك٢ 

ٓظٜخٙ ٝحُٔٔخ٤ٓش. ٗظخثؾ ٌٛٙ حُيٍحٓش ُِوَٓخٗش. ػ٠ِ ؿخٗذ ح٫ ػ٠ِ حُوٞحٙ ح٤ٌُٔخ٤ٌ٤ٗش

ٝحًَُخّ حُٔظيٍؽ طؤػ٤َ حًَُخّ ًٝ حُلـْ حُٞحكي ٝكَص رؼٞ حُز٤خٗخص ٣ٌٖٔ ٖٓ ه٬ُٜخ كْٜ 

ٝحًَُخّ حُلخهي ُزؼٞ حُلـّٞ ػ٠ِ ٓوخٝٓش حُوَٓخٗش ٠ُِـ٢ ٝح٫ٗل٘خء ًٌُٝي ح٫ٓظٜخٙ 

٫ٗل٘خء ػ٘ي حٓظويحّ حًَُخّ ًٝ حُلـْ حُٞحكي . ٝؿي طلٖٔ ك٢ ٓوخٝٓش ح٠ُـ٢ ٝحٝحُٔٔخ٤ٓش

ك٢ هِطش حُوَٓخٗش ح٫ٓٔ٘ظ٤ش رخُٔوخٍٗش ٓغ رخه٢ حُوِطخص,  10حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

ٝحُٔؼخُـش ك٢ حُٜٞحء  5رخٓظؼ٘خء حُؼ٤٘خص حُظ٢ طلظ١ٞ ػ٢ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

٣خىس حُٔٔخكش حُٔطل٤ش ًَُِخّ طوَ ُٝحُظ٢ كووض حًزَ ه٤ْ ك٢ ٓوخٝٓش ح٠ُـ٢. ًٔخ ٝؿي حٕ 

ٓـِض حًزَ ه٤ٔش  14حُظ٘ـ٤ِ٤ش. حُؼ٤٘خص حُظ٢ طلظ١ٞ ػ٢ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

 ُِٔٔخ٤ٓش رخُٔوخٍٗش ٓغ رخه٢ حُوِطخص.

 

Abstract 

This study looking at the effect of losses aggregate size, aggreegate-

sized and graded aggregate on mechanical properties of concrete. On 

the side of absorption and porosity. The results of this study provided 

some data by which to understand the effect of single-sized aggregate, 

well-graded  aggregate, and size loss of aggregate on  concrete 

compressive strength and flexural strength as well as absorption, and 

porosity. we found an improvement in to compressive and flexural 

strengths when using single-sized aggregate remaining on a sieve 

number 10 in concrete mix compared to other mixes, with the 
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exception of samples containing the remaining aggregate on sieve 

number 5 and cured in the air that most values in compressive 

strength. It also found that increasing the surface area of the aggregate 

reduce workability. Samples containing the remaining aggregate on 

sieve 14 largest porosity value compared to other mixtures 

. 

 خاٌىٍّبد اٌذاٌ

حًَُخّ ٝحُوَٓخٗش ٝح٫ٓٔ٘ض ٝحُلخهي حُلـ٢ٔ ٝٓوخٝٓش ح٠ُـ٢ ٝح٫ٗل٘خء ٝح٫ٓظٜخٙ 

 ٝحُٔٔخ٤ٓش.

 

  خ. ِمذ1ِ

حُظو٤ي رخُٔٞحٛلخص حُو٤خ٤ٓش ػ٘ي حهظزخٍ ٌٓٞٗخص حُوَٓخٗش, ٣ؼظزَ ٖٓ ح٫ٗظَح١خص حُٞحؿذ 

زخٍ حُظيٍؽ حُلـ٢ٔ ًَُِخّ حُظو٤ي رٜخ ٠ُٔخٕ ٬ٓٓش حُظ٘ل٤ٌ رخُ٘ٔزش ُِٔ٘خ٣ٍغ ح٫ٗ٘خث٤ش. حهظ

حُوٖ٘ ٣ؼظزَ ٖٓ ح٫هظزخٍحص ح٧ٓخ٤ٓش ٝحَُٔطزطش رظ٘ل٤ٌ أػٔخٍ حُوَٓخٗش ك٢ ٓ٘خ٣ٍغ حُز٘خء. 

حُـَٝ ح٧ٓخ٢ٓ ٖٓ ٓؼَكش حُظيٍؽ حُلز٤ز٢ ًَُِخّ ٛٞ حُلٍٜٞ ػ٢ِ طيٍؽ ٓ٘خٓذ ًَُخّ 

حٙ حُٔطِٞرش ه٢٤ِ ٖٓ حًَُخّ حٌُز٤َ ٝحًَُخّ حُٜـ٤َ ٫ٓظويحٓٚ ك٢ حٗظخؽ حُوَٓخٗش رخُوٞ

ك٢ كخُظ٤ٜخ حُطخُؿش ٝحُٔظِٜيس. حًَُخّ حُٔظيٍؽ ٣ٔخْٛ ك٢ حُلٍٜٞ ػ٠ِ هَٓخٗش ًحص ًؼخكش 

ػخ٤ُش ٝك٢ ٗلْ حُٞهض ػ٢ِ ىٍؿش ػخ٤ُش ٖٓ حُظ٘ـ٤ِ٤ش ٝرخهَ ٤ًٔش ٖٓ ح٫ٓٔ٘ض
(1-3)

 . ٖٓ

حُظـخٍد حُٔظٌٍَس ػ٢ِ حُظيٍؽ حُلـ٢ٔ ًَُِخّ حُوٖ٘ ُٞكع حٗلَحكخص طظطِذ طؼ٣ٞٞ ك٢ 

٣ئػَ ٓوخٝٓش حُوَٓخٗش ٠ُِـ٢. حُٔلوٞى أٝ ٓؼَكش طؤػ٤َ حًَُخّ ًٝ حُلـْ حُٞحكي ػ٠ِ حُلـْ 

ٌَٗ ٝٗٞع حًَُخّ ٝٗٞع ح٤ُٔ٘ؾ حُٔطل٢ ػ٠ِ هٞحٙ حُوَٓخٗش حُِيٗش, ًٔخ حٕ حًَُخّ ًٝ 

حُِٝح٣خ ٝحُؼ١ٜٞ ًٝ حُٔطق حُوٖ٘ ٣لظخؽ ا٠ُ ٤ًٔش حًؼَ ٖٓ ح٤ُٔخٙ ُِلٍٜٞ ػ٠ِ ىٍؿش 

أًزَ ٖٓ ٤ًٔش ح٤ُٔخٙ حُٔطِٞرش ػ٘ي حٓظويحّ حًَُخّ حُيحث١َ ًٝ حُٔطق ط٘ـ٤ِ٤ش ػخ٤ُش ُِوَٓخٗش 

ح٧ِْٓ ُٝ٘لْ حُيٍؿش حُظ٘ـ٤ِ٤ش. طِىحى ىٍؿش حُظٔخٓي ر٤ٖ حُؼـ٤٘ش ح٩ٓٔ٘ظ٤ش ٝحًَُخّ ػ٘يٓخ 

٣ظـ٤َ حًَُخّ ٖٓ ىحث١َ أِْٓ ا٠ُ ًٝ ُٝح٣خ ٝهٖ٘
(1-3)

.
 

ُوٞحٙ حُظ٢ طئػَ ػ٢ِ ؿٞىس هخ٤ٛش طَحر٢ حًَُخّ ٓغ حُؼـ٤٘ش ح٫ٓٔ٘ظ٤ش طؼظزَ ٖٓ حْٛ ح

ٝٓوخٝٓش حُوَٓخٗش ٝرخ٧هٚ ٓوخٝٓش ح٫ٗل٘خء. ٝػٔٞٓخ طظٞهق هٞس حُظَحر٢ ر٤ٖ حُؼـ٤٘ش 

ح٫ٓٔ٘ظ٤ش ٝحًَُخّ رٌَ٘ هخٙ ػ٢ِ هٞحٙ حٌَُ٘ ٝكخُش حُٔطق ُلز٤زخص حًَُخّ, حٟخكش 

ح٢ُ رؼٞ حُوٞحٙ ح٧هَٟ ٌُٖٝ رٌَ٘ ٟج٤َ. ك٤غ حٕ ٓطق حًَُخّ ح٫ًؼَ ه٘ٞٗش ٣٘ظؾ 

ٚ طَحر٢ أهٟٞ ٓغ حُؼـ٤٘ش ح٫ٓٔ٘ظ٤ش رخُٔوخٍٗش ٓغ ح٫ٓطق حُ٘خػٔشػ٘
 (2)

.
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 . ِؾىٍخ اٌجؾش 2

رؼٞ ٜٓخٗغ حًَُخّ ٫ طو٠غ ح٠ُ حُٔؼخ٣َس حُي٣ٍٝش حُظ٢ طلون حٗظخؽ ًٍخّ رظيٍؽ ٓ٘ظظْ 

 حٝ رٔزذ حٛٔخٍ حٓظزيحٍ حُـَحر٤َ حُظخُلش. ٌٛٙ حٌُِٔ٘ش أك٤خٗخ ٣٘ظؾ ػٜ٘خ ًٍخّ ًٝ كـْ ٝحكي

ي ٫كي حُلـّٞ. ٝرٔزذ ػيّ حُٔظخرؼش حُي٣ٍٝش ُ٪ٗظخؽ ػخىس طٔٞم ٌٛٙ ح٤ٌُٔخص ًٍخّ كخه

ٓزخَٗس ح٠ُ ٓٞحهغ حُؼَٔ ىٕٝ ح٫هٌ ك٢ ح٫ػظزخٍ ٓؼَ ٌٛٙ حُؼ٤ٞد ٝحٌُِٔ٘ش ػ٘ي ح٫ٓظويحّ 

طظزغ ٗلْ ٓظطِزخص حُوَٓخٗش حُظو٤ِي٣ش حُظ٢ طلظ١ٞ ػ٠ِ ًٍخّ ه٢٤ِ رظيٍؽ ٓ٘ظظْ ىحهَ 

ٌُُي ٖٓ حُٔلظَٝ طٜل٤ق حُظيٍؽ حٝ كَٝ رؼٞ ح٫كظ٤خ١خص حُليٝى حُؼ٤ِخ ٝحُي٤ٗخ. 

ٝٓؼخ٬ٓص ح٧ٓخٕ ُٔؼخُـش حُؼ٤ٞد ك٢ ٛ٘خػش حًَُخّ. طؼظزَ حُوَٓخٗش ٖٓ حْٛ حُٔٞحى 

ح٫ٗ٘خث٤ش حُيحهِش ك٢ ٛ٘خػش حُظ٤٤٘ي ٌٝٛح ٣ؼِٟ رٌَ٘ ًز٤َ ا٢ُ هٞحٜٛخ ح٤ٌُٔخ٤ٌ٤ٗش 

٤ُش ٠ُِـ٢. ك٤غ حٕ ٓؼظْ حُيٍحٓخص حُٔظ٤ِٔس, ٝىٍٝ حًَُخّ حُـ٤ي ك٢ طلو٤ن حُٔوخٝٓش حُؼخ

حُٔخروش حٛظٔض ريٍحٓش حًَُخّ حُٔظيٍؽ ُْٝ طٜظْ رظؤػ٤َ حًَُخّ ًٝ حُلـْ حُٞحكي ٝحًَُخّ حُلخهي 

 ُزؼٞ حُلـّٞ ػ٢ِ ٓوخٝٓش حُوَٓخٗش. 

 . أ٘ذاف اٌجؾش 3

حًَُخّ ًٝ حُلـْ حُٞحكي  طٜيف ٌٛٙ حُيٍحٓش ٍُِٞٛٞ ح٢ُ ٗظخثؾ ٣ٌٖٔ ٖٓ ه٬ُٜخ ٓؼَكش طؤػ٤َ

 ٝحًَُخّ حُلخهي ٫كي حُلـّٞ ػ٠ِ حُوٞحٙ ح٤ٌُٔخ٤ٌ٤ٗش ُِوَٓخٗش.

 . اٌجشٔبِظ اٌؼ4ٍّٟ

طظٔؼَ هطش حُيٍحٓش ٌُٜ حُيٍحٓش ك٢ حُزَٗخٓؾ حُؼ٢ِٔ ٝطل٤َِ حُ٘ظخثؾ حُظ٢ طْ حُظَٞٛ ا٤ُٜخ, 

ُٔؼَكش طؤػ٤َ حًَُخّ ًٝ حُلـْ حُٞحكي ٝحًَُخّ حُٔظيٍؽ ٝحًَُخّ حُلخهي ٫كي حُلـّٞ ػ٢ِ 

 ُٝظلو٤ن ًُي طْ ٛذ ٝأػيحى ٝطـ٤ِٜ حُوِطخص رخٓظويحُِّوَٓخٗش.  ٤ٌُٔخ٤ٌ٤ٗشح حُوٞحٙ

 حًَُخّ ًٝ حُلـْ حُٞحكي ٝحًَُخّ حُٔظيٍؽ ٝحًَُخّ حُلخهي ٫كي حُلـّٞ. ك٤غ طْ

 42ْٓ ُو٤خّ ٓوخٝٓش ح٠ُـ٢ ٝ 150×150×150ٌٓؼذ ٓوخّ 150حػيحى ٝه٢ِ ٝٛذ 

أػيحى حُؼ٤٘خص طْ ٟز٢ ُٖٓ حُو٢ِ  ْٓ ُو٤خّ ح٫ٗل٘خء. ػ٘ي 400×100×100ٍٓ٘٘ٞ ٓوخّ 

ُٖٝٓ حُيٓي ٝظَٝف حُٔؼخُـش ُظلخى١ أ١ ٓ٘خًَ ٍرٔخ طئػَ ػ٠ِ حُ٘ظخثؾ. هٔٔض حُؼ٤٘خص ح٢ُ 

ٓزؼش ٓـٔٞػخص ٍث٤ٔ٤ش, ًَٝ ٓـٔٞػش هٔٔض ح٢ُ ػ٬ػش ٓـٔٞػخص كَػ٤ش كٔذ كظَس 

ُٔٔظويّ ٣ٟٞق كـْ حًَُخّ ح ٣1ّٞ ك٢ حُٜٞحء ٝحُٔخء. ٝحُـيٍٝ ٍهْ  90ٝ 28ٝ 7حُٔؼخُـش 

 ك٢ ًَ هِطٚ.
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 : ٔٛع اٌشوبَ اٌّغزخذَ فٟ وً خٍطخ 1عذٚي 

 ٔٛع اٌشوبَ اٌّغزخذَ  ٔٛع اٌخٍطخ اٌخشعب١ٔخ د

 اٌخ١ٍو اٌخٍطخ الاٌٟٚ 1

 14اٌّزجمٟ ػٍٟ إٌّخً  اٌخٍطخ اٌضب١ٔخ 2

 10اٌّزجمٟ ػٍٟ إٌّخً  اٌخٍطخ اٌضبٌضخ 3

 5اٌّزجمٟ ػٍٟ إٌّخً  اٌخٍطخ اٌشاثؼخ 4

 10+14اٌّزجمٟ ػٍٟ إٌّخً  ٍطخ اٌخبِغخاٌخ 5

 5+14اٌّزجمٟ ػٍٟ إٌّخً  اٌخٍطخ اٌغبدعخ 6

 5+10اٌّزجمٟ ػٍٟ إٌّخً  اٌخٍطخ اٌغبثؼخ 7

 . اٌّٛاد اٌّغزخذِخ5

 الإعّٕذ اٌجٛسرلأذٞ اٌؼبدٞ   1.5

حٓظويّ ح٩ٓٔ٘ض حُزٍٞط٬ٗي١ حُؼخى١ ٖٓ اٗظخؽ ٜٓ٘غ حَُٔهذ ُ٪ٓٔ٘ض حُظخرغ ًَُِ٘ش 

٤ِش ُ٪ٓٔ٘ض, ًٝخٗض هٞحٛٚ حُل٣ِ٤خث٤ش ٝح٤ٔ٤ٌُخث٤ش ٓطخروش ُِٔٞحٛلخص حُز٣َطخ٤ٗش ح٫ٛ

BS812-1992
 (4)

 . 

 اٌشوبَ إٌبػُ  2.5

حًَُخّ حُ٘خػْ طْ ط٣ٍٞيٙ ٖٓ ٓي٣٘ش ٤ُُظٖ ٝٛٞ ػزخٍس ػٖ ٍَٓ ١ز٤ؼ٢ هخٍ ٖٓ حُ٘ٞحثذ ٝهي 

-ش ر٤ٌِش حُٜ٘يٓشأظَٜص ٗظخثؾ ح٫هظزخٍحص حُٔؼ٤ِٔش حُظ٢ أؿ٣َض ػ٤ِٚ ك٢ ٓؼَٔ حُوَٓخٗ

حُؤْ رؤٕ هٞحٛٚ حُل٣ِ٤خث٤ش ٝحُليٝى حُي٤ٗخ ٝحُوٜٟٞ ُِظيٍؽ حُلز٤ز٢ ٓطخروش ُِٔٞحٛلخص 

BS812-1992حُز٣َطخ٤ٗش 
(5)

 . 

 اٌشوبَ   3.5

حًَُخّ ػزخٍس ػٖ كز٤زخص ٛو٣َش ٓظيٍؿش ٝطظَحٝف ك٢ حُلـْ ٓخ ر٤ٖ كـْ حُلز٤زخص ح٤َُِٓش 

ًَٔ ح٫كـخٍ. حًَُخّ ٣ٔؼَ حُلـْ ح٫ًزَ ك٢ ٗٔذ  حُيه٤وش ح٢ُ حُلز٤زخص حٌُز٤َس ٢ُُِِ حٝ

حُو٢ِ ٌُُي ٛٞ حُٔٔئٍٝ ػ٠ِ ط٣ٌٖٞ ؿْٔ حُوَٓخٗش ٝٛٞ حُؼَٜ٘ ح٫ٓخ٢ٓ ح١ٌُ ٣ليى هيٍس 

حُوَٓخٗش ػ٠ِ ٓوخٝٓش ح٫كٔخٍ حُظ٢ طظؼَٝ ُٜخ. ًٌُي ٣ٔخػي حًَُخّ ك٢ حُوَٓخٗش ػ٢ِ 

ظِٜي ُِؼـ٤٘ش ح٫ٓٔ٘ظ٤ش. ًٔخ ٣ؼظزَ حُظو٤َِ ٖٓ حُظـ٤َحص حُلـ٤ٔش حُ٘خطـش ٖٓ ػ٤ِٔش حُ٘ي ٝحُ

حًَُخّ حُٔخىس حُٔخُجش ٝحَُه٤ٜش حُؼٖٔ رخػظزخٍٛخ طٔؼَ حُلـْ ح٫ًزَ ك٢ ٗٔذ حُو٢ِ
(1)

ك٢ . 
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ٌٛٙ حُيٍحٓش طْ حٓظويحّ حًَُخّ حُو٢٤ِ ٝٛٞ ٟٖٔ حُليٝى ٝحُٔٞحٛلخص حُز٣َطخ٤ٗش حُٔؼظٔيس 

BS 882:1992ك٢ ٌٛٙ حُيٍحٓش 
(5)

 . 

يحّ حًَُخّ ًٝ حُلـْ حُٞحكي رؼي ٟٝغ ػ٤٘ش ٖٓ حًَُخّ حُو٢٤ِ رُٕٞ ك٢ ٌٛٙ حُيٍحٓش طْ حٓظو

ىهخثن رخُِٜحُ ح٤ٌُٔخ٢ٌ٤ٗ  ٣ٝظْ كَُ ًَ ٓ٘وَ ٖٓ  10ًـْ ك٢ ؿٜخُ حُظل٤َِ حُٔ٘و٢ِ ُٔيس  3

ْٓ ك٢ ٤ًْ هخٙ ًٝظذ ػ٢ِ ًَ  ٤ًْ ٍهْ حُٔ٘وَ, ٝطْ 14ٝ 10ٝ 5حُٔ٘خهَ حُو٤خ٤ٓش  

ُٕ حُٔطِٞد ٌَُ كـْ. ُِٝلٍٜٞ ػ٠ِ حًَُخّ طٌَحٍ ٌٛٙ حُؼ٤ِٔش كظ٢ حٍُٞٛٞ ح٢ُ حُٞ

حُلخهي ٫كي حُلـّٞ ك٢ ٌٛٙ حُيٍحٓش كوي طْ طؤْ ٌٛح حُ٘ٞع ٖٓ حًَُخّ ح٢ُ ػ٬ع ٓـٔٞػخص 

ٝحُٔيٓؾ  ر٤ٖ حُٔ٘وَ  5ٝ 14ٝحُٔيٓؾ ر٤ٖ حُٔ٘وَ  10ٝ 14ٝٛٞ حُو٢٤ِ حُٔيٓؾ ر٤ٖ حُٔ٘وَ 

10 ٝ5. 

 . رق١ُّ اٌخٍطخ اٌخشعب١ٔخ6

ش حُط٣َوش حُز٣َطخ٤ٗش ُظ٤ْٜٔ حُوِطخص حُوَٓخ٤ٗش, ٌٓٞٗخص حُوِطش حػظٔيص ك٢ ٌٛٙ حُيٍحٓ

 35حٓظٜيكض ُظلو٤ن ٓوخٝٓش ط٤ٔ٤ٜٔش ٤ِٔٓس هيٍٛخ  2حُوَٓخ٤ٗش حُٟٔٞلش ك٢ حُـيٍٝ ٍهْ 

 ٤ٓـخرٌٔخٍ.

 : ِىٛٔبد ٚٔغت اٌخٍطخ اٌخشعب١ٔخ اٌّغزخذِخ ٌىً ِزش ِىؼت2عذٚي 

 1اٌخٍطخ  ِىٛٔبد اٌخٍطخ 

 0.5   ٔغجخ اٌّبء ٌلإعّٕذ

 450  3ٚصْ الاعّٕذ وظ/َ

 225 3ٚصْ اٌّبء  وظ/َ

 452.2 3ٚصْ اٌشوبَ إٌبػُ  وظ/َ

 1162.8 3ٚصْ اٌشوبَ اٌخؾٓ وظ/َ

 1615 3ٚصْ اٌشوبَ اٌىٍٟ وظ/َ

 3.58 ٔغجخ اٌشوبَ ٌلإعّٕذ 

 

 . ِٕبلؾخ إٌزبئظ7

 اٌزؾغ١ٍ١خ  1.7

يحٍ حُٜز١ٞ كٔذ حُٔٞحٛلخص حُو٤خ٤ٓش طْ طؼ٤٤ٖ هخر٤ِش حُظ٘ـ٤َ ُِوَٓخٗش حُطخُؿش رخهظزخٍ ٓو

BS 1881:Part 2:1970حُز٣َطخ٤ٗش 
(6)

 ٣ٟٞق ٗظخثؾ ٓويحٍ حُٜز١ٞ.  3, ٝحُـيٍٝ ٍهْ 
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 : ٔزبئظ اخزجبس اٌٙجٛه ٌٍخٍطبد اٌخشعبٔخ3عذٚي 

 ؽذٚد اٌّٛاففبد ) ٍُِ ( ِمذاس اٌٙجٛه )ٍُِ ( اٌخٍطخ 

  180 – 60 180 1خٍطخ 

  180 – 60 175 2خٍطخ 

  180 – 60 160 3خٍطخ 

  180 – 60 137.5 4خٍطخ 

  180 – 60 170 5خٍطخ 

  180 – 60 175 6خٍطخ 

  180 – 60 165 7خٍطخ 

 

ٖٝٓ ه٬ٍ حُ٘ظخثؾ ٬ٗكع حٕ ٓويحٍ حُٜز١ٞ ٣وَ ٓغ ٣ُخىس حُٔٔخكش حُٔطل٤ش ًَُِخّ ك٢ كخُش 

٤َ كو٢ ٓغ ٣ُخىس ٓخ طٌٕٞ ٤ًٔش حُٔخء ٝح٫ٓٔ٘ض ػخرظش ك٢ ؿ٤ٔغ حُوِطخص, ًٝخٕ ٌٛح حُظؤػ

٬ٗكع حٕ  3حُٔٔخكش حُٔطل٤ش ًَُِخّ ك٢ ًَ هِطش. ٖٓ حُ٘ظخثؾ حُٔز٤٘ش ك٢ حُـيٍٝ ٍهْ 

ح٫ٗولخٝ ك٢ ٓويحٍ حُٜز١ٞ ٣ِىحى ًِٔخ ُحىص حُٔٔخكش حُٔطل٤ش ًَُِخّ, ك٤غ ًخٗض ٗٔزش 

% ك٢ حُوِطش حُؼخ٤ٗش ٝحُؼخُؼش ٝحَُحرؼش ػ٠ِ حُظٞح٢ُ 23.61% 11.11ٝ% 2.77ٝح٫ٗولخٝ 

حٕ ًِٔخ هِض حُٔٔخكش  3ٔوخٍٗش ٓغ ٓويحٍ حُٜز١ٞ ُِوِطش حُو٤خ٤ٓش. ٬ٗٝكع ٖٓ حُـيٍٝ ٍهْ رخُ

حُٔطل٤ش ًَُِخّ ك٢ حُوِطش حُوَٓخٗش ًِٔخ ُحى ٓويحٍ حُٜز١ٞ ٝحهظَد ٖٓ حُوِطش حُو٤خ٤ٓش, 

٣٘وٚ  10ٍٝهْ  14ٗٔزش ٗوٜخٕ ٓويحٍ حُٜز١ٞ ك٢ حُوِطش حُوخٓٔش ػ٘ي حُٔيٓؾ ر٤ٖ ٍهْ 

خُٔوخٍٗش ٓغ ٓويحٍ حُٜز١ٞ ُِوِطش حُو٤خ٤ٓش ٝك٢ حُوِطش حُٔخىٓش ػ٘ي حُٔيٓؾ % ر5.55ر٘ٔزش 

% رخُٔوخٍٗش ٓغ ٓويحٍ حُٜز١ٞ ُِوِطش حُو٤خ٤ٓش ٝك٢ ٣2.77٘وٚ ر٘ٔزش  5ٍٝهْ  14ر٤ٖ ٍهْ 

% رخُٔوخٍٗش ٓغ ٓويحٍ ٣8.33٘وٚ ر٘ٔزش  5ٍٝهْ  10حُوِطش ح٫ه٤َس ػ٘ي حُٔيٓؾ ر٤ٖ ٍهْ 

 حُٜز١ٞ ُِوِطش حُو٤خ٤ٓش.

 ِمبِٚخ اٌخشعبٔخ ٌٍنغو   2.7

 BS1881:Partٝكن حُٔٞحٛلخص حُز٣َطخ٤ٗش ٓوخٝٓش حُوَٓخٗش ٠ُِـ٢  طؼ٤٤ٖطْ 

116:1983
 (7)

 ُـ٤ٔغ حُؼ٤٘خص ٝٓوخٍٗش ٗظخثـٜخ رٔخ طْ حُلٍٜٞ ػ٤ِٚ ٖٓ ٗظخثؾ رخُ٘ٔزش 

 ٣ز٤ٖ ٗظخثؾ حهظزخٍ ٓوخٝٓش ح٠ُـ٢ ُِؼ٤٘خص حُٔؼخُـش ك٢ 4ُِؼ٤٘خص حَُٔؿؼ٤ش. حُـيٍٝ ٍهْ 

 حُٜٞحء ٝك٢ حُٔخء.
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 : ٔزبئظ اخزجبس ِمبِٚخ اٌنغو ٌٍؼ١ٕبد اٌّؼبٌغخ فٟ اٌّبء ٚاٌٙٛاء4عذٚي 

 ٍهْ حُوِطش

  (MPa)ٓوخٝٓش ح٠ُـ٢ ُِؼ٤٘خص 

 حُٔؼخُـش ك٢ حُٔخء حُٔؼخُـش ك٢ حُٜٞحء

 ٣ّٞ 90 ٣ّٞ 28 أ٣خّ 7 ٣ّٞ 90 ٣ّٞ 28 أ٣خّ 7

 56.00 48.81 30.16 40.22 39.53 29.24 1هِطش 

 51.15 41.28 25.14 35.92 35.40 24.84 2هِطش 

 58.13 51.18 33.52 41.48 39.60 29.94 3هِطش 

 55.85 47.57 34.49 44.67 43.82 34.16 4هِطش 

 51.64 46.96 31.52 38.59 35.09 25.32 5هِطش 

 53.41 46.85 31.37 41.55 38.56 24.80 6هِطش 

 52.47 46.82 30.79 38.18 37.03 24.60 7هِطش 

 

ٖٓ ه٬ٍ حُ٘ظخثؾ ٬ٗكع حٕ ٓوخٝٓش حُوَٓخٗش ٠ُِـ٢ ُِؼ٤٘خص حُٔؼخُـش رخُٔخء ًخٗض حًزَ ٖٓ 

طِي حُظ٢ طٔض ٓؼخُـظٜخ ك٢ حُٜٞحء. رخُ٘ٔزش ُِؼ٤٘خص حُٔؼخُـش ك٢ حُٜٞحء ُِوِطش حَُٔؿؼ٤ش 

٣ّٞ  28% رؼي 19ح٣خّ ٝ 7% رؼي 3ٓـِض حٗولخٝ ك٢ ٓوخٝٓش ح٠ُـ٢ ك٤غ هِض ر٘ٔزش 

٣ّٞ ػٖ ٓوخٝٓش ح٠ُـ٢ حُظ٢ طْ ٓؼخُـظٜخ ك٢ حُٔخء. ٝرخُ٘ٔزش ُِوِطش  90% رؼي 28.17ٝ

ٓـِض حٗولخٝ ك٢ ٓوخٝٓش  14حُؼخ٤ٗش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

٣ّٞ ػ٠ِ حُظٞح٢ُ  90ٝ 28ٝ 7% رؼي 29.77% 14.24ٝ% 1.19ٝح٠ُـ٢ ك٢ حُٜٞحء ر٘ٔزش 

٢ حُٔخء. ٝرخُ٘ٔزش ُٔوخٝٓش حُوَٓخٗش ٠ُِـ٢ ُِوِطش حُؼخُؼش رخُٔوخٍٗش ٓغ حُؼ٤٘خص حُٔؼخُـش ك

ر٤٘ض حُ٘ظخثؾ حٕ ٓوخٝٓش ح٠ُـ٢ ك٢  10حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

٣ّٞ ػ٠ِ حُظٞح٢ُ  90ٝ 28ٝ 7% رؼي28.64% 22.62ٝ% 11.87ٝحُٜٞحء هِض ر٘ٔزش 

ـظٜخ ك٢ حُٔخء. حٓخ رخُ٘ٔزش ُِوِطش رخُٔوخٍٗش ٓغ ه٤ْ ٓوخٝٓش ح٠ُـ٢ ُِؼ٤٘خص حُظ٢ طٔض ٓؼخُ

حٗول٠ض ٓوخٝٓش حُوَٓخٗش  5حَُحرؼش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

٣ّٞ  28% رؼي 7.88ح٣خّ ٝ 7% رؼي ٠ُِ1ـ٢ رخُ٘ٔزش ُِؼ٤٘خص حُٔؼخُـش ك٢ حُٜٞحء ر٘ٔزش 

ُٔخء. ٝرخُ٘ٔزش ٣ّٞ رخُٔوخٍٗش ٓغ ٗظخثؾ حُؼ٤٘خص حُظ٢ طٔض ٓؼخُـظٜخ ك٢ ح 90% رؼي 20ٝ

ر٤٘ض   5ُِوِطش حُوخٓٔش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

 7% رؼي 19.67حُ٘ظخثؾ حٕ ه٤ْ ٓوخٝٓش ح٠ُـ٢ ُِؼ٤٘خص حُٔؼخُـش ك٢ حُٜٞحء حٗول٠ض ر٘ٔزش 

٣ّٞ رخُٔوخٍٗش  90% ٝحٓظَٔص كظ٢ ٣25.27ّٞ ِٝٛض ٗٔزش ح٫ٗولخٝ ح٢ُ  28ح٣خّ ٝرؼي 

حُؼ٤٘خص حُٔؼخُـش ك٢ حُٔخء ُٝ٘لْ حُوِطش. ٗظخثؾ ٓوخٝٓش حُوَٓخٗش ٠ُِـ٢ ُِوِطش  ٓغ

ر٤٘ض حُ٘ظخثؾ حٕ  10حُٔخىٓش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 
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%  22.2% 17.69ٝ% 21ٝٓوخٝٓش ح٠ُـ٢ ُِؼ٤٘خص حُٔؼخُـش ك٢ حُٜٞحء حٗول٠ض ر٘ٔزش 

ٝرخُ٘ٔزش  حُظٞح٢ُ ٖٓ ٓوخٝٓش ح٠ُـ٢ حُظ٢ طْ ٓؼخُـظٜخ ك٢ حُٔخء. ٣ّٞ ػ٠ِ 90ٝ 28ٝ 7رؼي 

ر٤٘ض  14ُِوِطش حُٔخرؼش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

 7رؼي  %27.23% 20.9ٝ% 20.1ٝر٘ٔزش حٗول٠ض حُ٘ظخثؾ حٕ ٓوخٝٓش ح٠ُـ٢ ك٢ حُٜٞحء 

حُـيحٍٝ ٖٓ ٍهْ حُظ٢ طْ ٓؼخُـظٜخ ك٢ حُٔخء, ٝ ٖٓ ٓوخٝٓش ح٠ُـ٢ ٣ّٞ ػ٠ِ حُظٞح٢ُ 90ٝ 28ٝ

طز٤ٖ طِح٣ي ٝط٘خهٚ ٓوخٝٓش حُوَٓخٗش ٠ُِـ٢ ُِوِطخص حُٔؼخُـش ك٢ حُٔخء  8.8ح٢ُ ٍهْ  3.8

 ٝحُٜٞحء. 

 اخزجبس ِمبِٚخ الأؾٕبء  3.7

.BS 1881: Part 118طْ طلي٣ي ٓوخٝٓش ح٫ٗل٘خء ٝكن حُٔٞحٛلخص حُز٣َطخ٤ٗش 
(8)

ٝٓوخٍٗش  

 ـ٤َحص حُظ٢ ١َأص ك٢ ٌٛٙ حُؼ٤٘خص رخهظزخٍ ػ٤٘خص طْ ٓؼخُـظٜخ ك٢حُ٘ظخثؾ ٝحُظ

 5حُٔخء ًؼ٤٘خص َٓؿؼ٤ش طٔؼَ حُلخُش حُؼخٓش ُِوَٓخٗش ك٢ ظَٝكٜخ حُطز٤ؼ٤ش,  ٝحُـيٍٝ ٍهْ 

 ٣ز٤ٖ ٗظخثؾ حهظزخٍ ٓوخٝٓش ح٫ٗل٘خء حُٔؼخُـش ك٢ حُٔخء, ك٤غ ر٤٘ض حُ٘ظخثؾ حٕ ٓوخٝٓش

 5.86ٝ 4.655 ـظٜخ ك٢ حُٔخء طٌٕٞ ٓوخٝٓش ح٫ٗل٘خءح٫ٗل٘خء  ك٢ حُؼ٤٘خص حُظ٢ طْ ٓؼخُ

 ر٤ٖ ٌٝٛٙ حُو٤ْ ٓلٍٜٞس٣ّٞ ػ٠ِ حُظٞح٢ُ  90ٝ 28ٝ 7رؼي  ٤ٓـخرٌٔخٍ 6.01ٝ

%20% ح٢ُ 12
(3)

, ٬ٗٝكع ٖٓ 5ٖٓ ٓوخٝٓش ح٠ُـ٢ ُِوِطش حَُٔؿؼ٤ش ك٢ حُـيٍٝ ٍهْ  

% رؼي 22.54ٝ% 20.56حٕ ٓوخٝٓش ح٫ٗل٘خء ُِوِطش حَُٔؿؼ٤ش ُحىص  ر٘ٔزش  5حُـيٍٝ ٍهْ 

28 ٝ90  .ّٞ٣ 

 : ٔزبئظ اخزجبس ِمبِٚخ الأؾٕبء ٌٍؼ١ٕبد اٌّؼبٌغخ فٟ اٌّبء5عذٚي 

 

 اخزجبس الاِزقبؿ  4.7 

طْ طلي٣ي ٓؼيٍ ح٫ٓظٜخٙ ُـ٤ٔغ حُوِطخص ٝٓوخٍٗش حُ٘ظخثؾ ٝحُظـ٤َحص حُظ٢ ١َأص ك٢ ٌٛٙ 

لخُش حُؼخٓش ٣ّٞ ًؼ٤٘خص َٓؿؼ٤ش طٔؼَ حُ 28حُؼ٤٘خص رخهظزخٍ ػ٤٘خص طْ ٓؼخُـظٜخ ك٢ حُٔخء رؼي 

 سلُ اٌخٍطخ
 (MPa)ِمبِٚخ الأؾٕبء ٌٍؼ١ٕبد اٌّؼبٌغخ فٟ اٌّبء 

 ٠َٛ 90 ٠َٛ 28 أ٠بَ 7

 6.01 5.86 4.655 1خٍطخ 

 5.67 5.17 4.50 2خٍطخ 

 6.30 6.15 5.225 3خٍطخ 

 5.83 5.75 5.34 4خٍطخ 

 5.79 5.70 4.73 5خٍطخ 

 5.74 5.68 4.68 6خٍطخ 

 5.80 5.77 4.70 7خٍطخ 
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٣ٟٞق ٗظخثؾ ٓؼيٍ ح٫ٓظٜخٙ ٌَُ  6ُِوَٓخٗش ك٢ ظَٝكٜخ حُطز٤ؼ٤ش, ٝحُـيٍٝ ٍهْ 

 حُوِطخص.

 : ٔزبئظ اخزجبس الاِزقبؿ6عذٚي 

 7خٍطخ  6خٍطخ  5خٍطخ  4خٍطخ  3خٍطخ  2خٍطخ  1خٍطخ  

 5.40 5.38 5.35 5.49 5.45 5.12 5.43 الاِزقبؿ %

 

ح٫ٓظٜخٙ, ٝحُ٘ظخثؾ طز٤ٖ حٕ ًِٔخ ُحىص حُٔٔخكش  ٗظخثؾ حهظزخٍ ٬ٗ6كع ٖٓ حُـيٍٝ ٍهْ 

حُٔطل٤ش ًَُِخّ ًِٔخ ُحىص ٗٔزش ح٫ٓظٜخٙ, ٬ٗٝكع ٖٓ حُ٘ظخثؾ حٕ ٗٔزش ح٫ٓظٜخٙ 

 14 حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْحُٔؼخُـش ك٢ حُٔخء  ك٢ حُوِطش حُؼخ٤ٗش 

٣ّٞ, ر٤٘ٔخ ك٢ حُوِطش حُؼخُؼش  28% رؼي  5.7حٗول٠ض ػٖ حُوِطش حَُٔؿؼ٤ش ح٢ُٝ٫ ر٘ٔزش 

ُحىص ػٖ حُوِطش حَُٔؿؼ٤ش ح٢ُٝ٫  10حُٔ٘وَ ٍهْ حُٔظزو٢ ػ٢ِ حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ 

حُٔظزو٢ ػ٢ِ ٣ّٞ ٝك٢ حُوِطش حَُحرؼش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ  28% رؼي  0.36ر٘ٔزش 

 ٣ّٞ. 28% رؼي 1.09ُحىص ػٖ حُوِطش حَُٔؿؼ٤ش ح٢ُٝ٫ ر٘ٔزش  5حُٔ٘وَ ٍهْ 

ٗظخثؾ حهظزخٍ ح٫ٓظٜخٙ, ٬ٗٝكع ٖٓ حُ٘ظخثؾ حٕ ٗٔزش ح٫ٓظٜخٙ  ٬6كع ٖٓ حُـيٍٝ ٍهْ ٗ

حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔؼخُـش ك٢ حُٔخء ك٢ حُوِطش حُوخٓٔش 

٣ّٞ, ٝك٢  28% رؼي 1.47حٗول٠ض ػٖ حُوِطش حَُٔؿؼ٤ش ح٢ُٝ٫ ر٘ٔزش  5حُٔ٘وَ ٍهْ 

حٗول٠ض  10طلظ١ٞ ػ٠ِ حًَُخّ حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ  حُظ٢حُوِطش حُٔخىٓش 

حُظ٢ طلظ١ٞ ٣ّٞ. ٝك٢ حُوِطش حُٔخرؼش  28% رؼي 0.92ػٖ حُوِطش حَُٔؿؼ٤ش ح٢ُٝ٫ ر٘ٔزش 

حٗول٠ض ػٖ حُوِطش حَُٔؿؼ٤ش   14ػ٠ِ حًَُخّ حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

 ٣ّٞ. 28% رؼي 0.55ح٢ُٝ٫ ر٘ٔزش 

 ٔزبئظ اخزجبس اٌّغب١ِخ   5.7

٣ّٞ ٖٓ حُٔؼخُـش ك٢ حُٔخء, ٝطْ أهٌ  28طْ اؿَحء حهظزخٍ حُٔٔخ٤ٓش ُـ٤ٔغ حُوِطخص  رؼي 

٣ٟٞق ٗظخثؾ حهظزخٍ  7ٓظ٢ٓٞ هَحءس ػيى حػ٤ٖ٘ ٖٓ حُؼ٤٘خص ُـ٤ٔغ حُوِطخص, ٝحُـيٍٝ ٍهْ 

  ُـ٤ٔغ حُوِطخص. حُٔٔخ٤ٓش

 

 : ٔزبئظ اخزجبس اٌّغب١ِخ7عذٚي 

 7خٍطخ  6خٍطخ  5خٍطخ  4خٍطخ  3خٍطخ  2خٍطخ  1خٍطخ  

 11.40 11.17 11.27 11.15 11.03 12.03 11.95 اٌّغب١ِخ %
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ٗظخثؾ حهظزخٍ حُٔٔخ٤ٓش, ك٤غ ر٤٘ض حُ٘ظخثؾ حٕ حُٔٔخ٤ٓش حُٔؼخُـش ك٢  ٬ٗ7كع ٖٓ حُـيٍٝ ٍهْ 

ػٖ  ُحىص 14حُٔ٘وَ ٍهْ حُٔظزو٢ ػ٢ِ حُٔخء  ك٢ حُوِطش حُؼخ٤ٗش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ 

ر٤٘ٔخ ك٢ حُوِطش حُؼخُؼش ٝحُوِطش  ٣ّٞ, 28% رؼي  0.66حُوِطش حَُٔؿؼ٤ش ح٢ُٝ٫ ر٘ٔزش 

  ٣ّٞ. 28% ػ٢ِ حُظٞح٢ُ رؼي 6.69% 7.69ٝحَُحرؼش حٗول٠ض ر٘ٔزش 

ٗظخثؾ حهظزخٍ حُٔٔخ٤ٓش, ك٤غ ر٤٘ض حُ٘ظخثؾ حٕ حُٔٔخ٤ٓش حُٔؼخُـش ك٢  ٬ٗ7كع ٖٓ حُـيٍٝ ٍهْ 

 ٢5 طلظ١ٞ ػ٠ِ حًَُخّ حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ حُظحُٔخء ك٢ حُوِطش حُوخٓٔش 

٣ّٞ, ٝك٢ حُوِطش حُٔخىٓش  28% رؼي 5.73حٗول٠ض ػٖ حُوِطش حَُٔؿؼ٤ش ح٢ُٝ٫ ر٘ٔزش 

حٗول٠ض ػٖ حُوِطش  10حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُوِطش حُٔخرؼش  ٣ّٞ, ٝك٢ 28% رؼي 6.52حَُٔؿؼ٤ش ح٢ُٝ٫ ر٘ٔزش 

حٗول٠ض ػٖ حُوِطش حَُٔؿؼ٤ش ح٢ُٝ٫ ر٘ٔزش   14حُلخهي ًَُِخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

 ٣ّٞ. 28% رؼي 4.6

 

 . اٌخلافخ 8

 ٖٓ ه٬ٍ حُيٍحٓش حُٔؼ٤ِٔش ٝٓ٘خه٘ش ٝطل٤َِ حُ٘ظخثؾ ٣ٌٖٔ طِو٤ٚ حُ٘وخ١ حُظخ٤ُش:

ُوِطش حَُحرؼش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُٔظزو٢ ػ٢ِ .  حٗولٞ ٓويحٍ حُٜز١ٞ ك٢ ػ٤٘خص ح1

ٗظؾ ػ٘ٚ ٣ُخىس ك٢ ْٓ ًُٝي رٔزذ ٣ُخىس حُٔٔخكش حُٔطل٤ش ًَُِخّ, ح٫َٓ ح١ٌُ  5حُٔ٘وَ ٍهْ 

 ٗٔزش ح٫ٓظٜخٙ رخُٔوخٍٗش ٓغ حُوِطخص ح٧هَٟ.

٘خء .  ؿ٤ٔغ حُوِطخص حُوَٓخ٤ٗش كووض ه٤ْ ط٘ـ٤ِ٤ش ػخ٤ُش ٝه٣َزش ٖٓ حُؼ٤٘ش حَُٔؿؼ٤ش رخٓظؼ2

 % ٖٓ حُؼ٤٘ش حَُٔؿؼ٤ش.23.61حُوِطش حَُحرؼش ك٤غ ًخٗض حهَ ر٘ٔزش 

. حُؼ٤٘خص حُٔؼخُـش ك٢ حُٔخء كووض أػ٠ِ ٓوخٝٓش ٠ُِـ٢ ٝح٫ٗل٘خء ك٢ حُوِطش حُؼخُؼش حُظ٢ 3

٣ّٞ  90ْٓ رخُٔوخٍٗش ٓغ ؿ٤ٔغ حُوِطخص رؼي  10طلظ١ٞ ػ٠ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

٘خص حُٔؼخُـش ك٢ حُٜٞحء كووض أػ٠ِ ٓوخٝٓش ٠ُِـ٢ ٝح٫ٗل٘خء ك٢ ٖٓ حُٔؼخُـش, ر٤٘ٔخ حُؼ٤

ْٓ رخُٔوخٍٗش ٓغ ؿ٤ٔغ  5حُوِطش حَُحرؼش حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 

 ٣ّٞ ٖٓ حُٔؼخُـش. 90حُوِطخص رؼي 

ْٓ 14.  حُوِطش حُؼخ٤ٗش رخُ٘ٔزش ُِؼ٤٘خص حُظ٢ طلظ١ٞ ػ٠ِ حًَُخّ حُٔظزو٢ ػ٢ِ حُٔ٘وَ ٍهْ 4

 ٣ّٞ ٖٓ حُٔؼخُـش ك٢ حُٔخء حظَٜص ٗٔزش ػخ٤ُش ك٢ حُٔٔخ٤ٓش,  28رؼي 

٣ّٞ ٖٓ حُٔؼخُـش ٓـِض كَٝم  90.  حُؼ٤٘خص حُظ٢ طلظ١ٞ ػ٢ِ حًَُخّ ًٝ حُلـْ حُٞحكي رؼي 5

ك٢ ٗظخثؾ ٓوخٝٓش ح٠ُـ٢ ر٤ٖ حُؼ٤٘خص حُٔؼخُـش ك٢ حُٔخء ٝحُؼ٤٘خص حُٔؼخُـش ك٢ حُٜٞحء 

٣ّٞ ٖٓ  ٤ٓ90ـخرٌٔخٍ ػ٠ِ حُظٞح٢ُ ٝرؼي  16.65خٍ ح٢ُ ٤ٓـخرٌٔ 11.18طَحٝكض ٓخ ر٤ٖ 

حُٔؼخُـش ُِؼ٤٘خص حُٔلظ٣ٞش ػ٢ِ حًَُخّ حُلخهي ٫كي حُلـّٞ ٗـي حُلَم ك٢ ٓوخٝٓش ح٠ُـ٢ ٣وَ 
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 11.86ر٤ٖ حُؼ٤٘خص حُٔؼخُـش ك٢ حُٔخء ٝحُؼ٤٘خص حُٔؼخُـش ك٢ حُٜٞحء ٣ظَحٝف ٓخ ر٤ٖ  

 15.78م ك٢ ٓوخٝٓش ح٠ُـ٢ ُِؼ٤٘ش حَُٔؿؼ٤ش ٤ٓـخرٌٔخٍ, ر٤٘ٔخ حُلَ ٤ٓ14.29ـخرٌٔخٍ ح٢ُ 

 ٤ٓـخرٌٔخٍ.

  

 . اٌزٛف١بد 9

ٖٓ ه٬ٍ حُيٍحٓش حُٔؼ٤ِٔش ٝحُ٘ظخثؾ حُظ٢ طْ حُلٍٜٞ ػ٤ِٜخ رَُص ػيس طٔخإ٫ص طلظخؽ ٣ُِٔي 

 ٖٓ حُزلغ ٝحُيٍحٓش ُ٪ؿخرش ػ٤ِٜخ ٝػ٤ِٚ ٢ٛٞٗ رٔٞحِٛش حُزلغ ك٢ حُ٘وخ١ حُظخ٤ُش 

٘خص طؼي ٖٓ هِطخص هَٓخ٤ٗش ٓغ ح٫ٟخكخص. ُظلي٣ي ٓي١ .٢ٛٞ٣ ربؿَحء ىٍحٓش ٓ٘خرٜش ُؼ1٤

 كؼخ٤ُش أٟخكخص حُوَٓخٗش حُٔلظ٣ٞش ػ٢ِ  حًَُخّ ًٝ حُلـْ حُٞحكي ٝحًَُخّ حُلخهي ٫كي حُلـّٞ.

.٢ٛٞ٣ ربؿَحء ىٍحٓخص أه١َ ٖٓ ٗلْ حُ٘ٞع ػ٢ِ ٓوخٝٓش حُوَٓخٗش ٠ُِـ٢ حُٔؼَٟش 2

 ُيٍؿخص كَحٍٙ َٓطلؼش حٝ ٓ٘ول٠ش.

حُيٍحٓش ػ٢ِ حُوَٓخٗش ٌُٖٝ رؼي حٓظويحّ ح٫ٟخكخص حُوَٓخ٤ٗش حُظ٢  .٢ٛٞ٣ رؼَٔ ٗل3ْ

 طوَِ ٖٓ ٗلخ٣ًش حُوَٓخٗش ُِٔخء ك٢ ط٤ٜ٘ؼٜخ. 

 .٢ٛٞ٣ رؼَٔ ٗلْ حُيٍحٓش ُٔؼَكش ٓويحٍ ٓؼخَٓ حُ٘لخ٣ًش ك٢ ًَ حُوِطخص.4

 

 . اٌّشاعغ10

ُؼَر٤ش هٞحٙ ٝحهظزخٍحص حُٔٞحى, ح٩ىحٍس حُؼخٓش ُظ٤ْٜٔ ٝطط٣َٞ حُٔ٘خٛؾ. حٌُِٔٔش ح [.1]

 حُٔؼٞى٣ش 

ؿخٓؼش -(, "هٞحٙ حُٔٞحى ٝحهظزخٍٛخ" ٤ًِش حُٜ٘يٓش2007ٓلٔٞى آخّ, ٓلٔي أ٤ٖٓ ) [.2]

 حٍُٜٔ٘ٞس.

(, "حُزخد حُؼخٖٓ هٞحٙ ٝحهظزخٍحص حُوَٓخٗش 2007ٓلٔٞى آخّ, ٓلٔي أ٤ٖٓ ) [.3]

 ؿخٓؼش حٍُٜٔ٘ٞس.-حُٔظِٜيس" ٤ًِش حُٜ٘يٓش

[4]. BS 12:1996, Specification for Portland Cement, British Standards 

Institution, 389 Chiswik high road, London, W4 4AL, UK, 1996 . 

[5]. BS 882, (1992) ''Specification for aggregates from natural sources 

for concrete''. British Standards Institution, 389 Chiswik high 

road, London, W4 4AL, UK, 1992  
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[6]. BS 1881:Part 2:1970 Method  for Determination  of  Slump,  Her  

Majesty's  Stationary  Office: London,  United Kingdom.                     

[7]. BS 1881:Part 116:1983 Method for determination of compressive 

strength of concrete cubes, British Standards Institution, 2park 

street, London, W1A 2BS, UK, 1983 

[8]. BS 1881:Part 118:1983 Method for determination of  flexural 

strength, British Standards Institution, 2park street, London, W1A 

2BS, UK, 1983.                                                                           
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رم١١ُ ؽبٌخ اٌشفف ثبٌطشق اٌش٠ف١خ فٟ ١ٌج١ب ٚؽبعبرٙب اٌٝ اػبدح اٌزؤ١ً٘ 

 إٌٛاس وؾبٌخ دساع١خ( -ٚاٌق١بٔخ )هش٠ك اٌّخ١ٍٟ

أ. فنً ِؾّذ ادس٠ظ ِؾّذ
1 

1
 ٤ًِش حُٜ٘يٓش حُٔي٤ٗش -حُوزش -ؿخٓؼش ػَٔ حُٔوظخٍ 

ثٛثىش اٌّٙذٞ ثٓ فبٌؼ  .أ
2

 

2
 ر٘ـخ١ُ –حُٔؼٜي حُؼخ٢ُ ُِٜٖٔ حُٜ٘ي٤ٓش  

Fadhil.muhammad@omu.edu.ly Boker1979@yahoo.com 

 ٍِخـ

حُ٘ٞحٍ  -حُٜيف ٖٓ ٌٛٙ حُيٍحٓش ٛٞ اؿَحء كلٚ ٝطو٤٤ْ ُلخُش حَُٛق رط٣َن  حُٔو٢ِ٤

)ٝٛٞ أكي حُطَم ح٣َُل٤ش حُٜٔٔش رخُٔ٘طوش حَُ٘ه٤ش( ك٤غ طْ كلٚ حُط٣َن رخ٧ِٓٞد 

يٓش ُظو٤٤ْ كخُش ٝٛٞ ٖٓ حُطَم حُٔظو PAVERحُز١َٜ ًُٝي رخٓظويحّ ٗظخّ ر٤لَ 

ٍٛق حُطَم ٝحٌُ٘ق ػٖ ح٧َٟحٍ حُٔٞؿٞىس رٜخ, ٣ٝٔظويّ ٌٛح حُ٘ظخّ ٌُِ٘ق ػٖ 

كخُش ٗزٌش حُطَم رٌَ٘ ى١ٍٝ ُظوي٣َ كخؿش حُطَم ح٠ُ ػ٤ِٔخص ح٤ُٜخٗش ٝاػخىس حُظؤ٤َٛ 

ك٢ طل٤َِ  MICRO PAVERحُٔ٘خٓزش. ٝطْ أ٠٣خ حٓظويحّ رَٗخٓؾ ٓخ٣ٌَٝر٤لَ 

حَُٛق ُِط٣َن ًُٝي ُٔؼَكش حُؼ٤ٞد ح٧ًؼَ حٗظ٘خٍح ػ٠ِ حُز٤خٗخص ُظلي٣ي ى٤َُ كخُش 

ٓطق حَُٛق. ك٤غ ر٤٘ض ٗظخثؾ كلٚ حُط٣َن رؤٕ حُؼ٤ٞد ح٧ًؼَ حٗظ٘خٍح ٢ٛ حُ٘وٞم 

حُظٔٔخك٤ش ٝٗوٞم حُلٞحف ٝحُ٘وٞم حُط٤ُٞش ٝحُؼ٤َٟش, ٝحُظ٢ طؼِٟ ٗٔزش ًز٤َس ٜٓ٘خ 

ٍٛٞٛخ رخٌَُ٘ حُلخ٢ُ. أىٟ ا٠ُ طي ح٧َٓ ح٣ُِ١ٌُخىس ح٧كٔخٍ ح٣ٍَُٝٔش ػ٠ِ حُط٣َن; 

ًٔخ أظَٜص ٗظخثؾ كلٚ ػ٤٘خص حُط٣َن إٔ ٓظ٢ٓٞ ى٤َُ كخُش حَُٛق ُِط٣َن ًخٕ 

45PCI=  أػٔخٍ ٤ٛخٗش ػخؿِش ُِط٣َن ك٤غ طْ ٓٔخ ٣ٔظٞؿذ ك٤غ طؼظزَ ٗٔزش ٟؼ٤لش

٩ػخىس طؤ٤َٛ ًُٝي  حهظَحف ح٤ُٜخٗش حػظٔخىح ػ٠ِ ى٤َُ كخُش حَُٛق ػ٠ِ إٔ طلظخؽ

 خُش ػَٔ حُط٣َن ٝروخثٜخ ك٢ حُويٓش.ربٟخكش ١زوش ط٤ٌٔش ١٩

Abstract 

The aim of this study is to evaluate the pavement condition of Al-

Makhili-Al-Nawar road (one of the important rural roads in the 

Eastern Region of Libya). The evaluation of road was visually 
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inspected using the PAVER system, that is considered one of the 

advanced methods for evaluating pavement condition and detection of 

distresses. Micro-PAVER software was also used to analyze the data 

to determine the pavement condition index (PCI) for the most 

common distresses on the pavement surface. The results showed that, 

Alligator Cracking, Edge Cracking and Longitudinal and Transverse 

Cracking are the most common distresses on the road section. 

However, the observed deterioration on the road pavement were 

primarily by load-related distresses. The results also showed that the 

average road condition PCI was 45% and rating was poor condition 

which need urgently maintenance by adding an overlay layer to keep 

the existing road in acceptable condition. 

 ِمذِخ  .1

ٖٓ حَُٔحكن حُٜخٓش ُِـخ٣ش ٤ًِٓٞش ٍُِٞٛٞ ا٠ُ حٌُٔخٕ ح٣ٌُٖ ٣وطٕ٘ٞ ك٢ حُطَم ح٣َُل٤ش  طؼظزَ

حُٔ٘خ١ن ح٣َُل٤ش, ك٤غ إٔ حُطَم ح٣َُل٤ش طل٤ي ٌٛٙ حُٔ٘خ١ن ٖٓ ك٤غ حُظلل٤ِ ا٠ُ ٗٔٞ ح٩ٗظخؽ 

حٍُِحػ٢, ٝهِن كَٙ حُؼَٔ ٝحُظٞحَٛ, ٝحُلٍٜٞ ػ٠ِ حُظؼ٤ِْ ٝحُٜلش ٝؿ٤َٛخ. ٝطٌٖٔ 

ٌَ٘ ٓٔظَٔ ُزوخثٜخ رلخُش ؿ٤يس ٠ُٝٔخٕ حٓظَٔحٍٛخ ك٢ حُلخؿش ُِللخظ ػ٠ِ ٌٛٙ حُطَم ر

حُويٓش. طَ٘ٔ حُطَم ح٣َُل٤ش كجش هخٛش ٖٓ حُطَم ك٤ٔخ ٣ظؼِن ر٘ٞع حُٔٞحى حُٔٔظويٓش 

ٝطو٤٘خص ح٩ٗ٘خء ٝح٤ُٜخٗش ٓوخٍٗش ر٘زٌش حُطَم ح٫هَٟ, ٝػ٠ِ ٌٛح كبٕ حُطَم ح٣َُل٤ش, اًح 

ذ ٓظٜزق ؿ٤َ هخرِش ٤َُِٔػ٤ِٜخ رَٔػش ُْ ٣ظْ ٤ٛخٗظٜخ ٝاػخىس طؤ٤ِٜٛخ ك٢ حُٞهض حُٔ٘خٓ

حٍَُٔٝ حُٔطِٞرش ا٠ُ إٔ طٜزق حُلًَش ك٤ٜخ ٓؼيٝٓش طٔخٓخ, ٌٝٛح ريٍٝٙ ٣ئى١ ح٠ُ اكيحع 

طؤػ٤َ حؿظٔخػ٢ ِٓز٢ ٣ٌٖٔ إٔ ٣ئػَ ر٘يس ػ٠ِ ٓزَ حُؼ٤ٖ ح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش ك٢ 

 .حُٔ٘خ١ن ح٣َُل٤ش

رخُطـَم ًُٝي ربٗ٘خء ٗزٌش ًز٤َس ٖٓ  ٤ُز٤خ ًـ٤َٛخ ٓـٖ ىٍٝ حُؼخُْ ٜٗيص حٛظٔخٓخ ًز٤َح 

حُطـَم حُٔؼزيس ُويٓش حُظ٘وَ ر٤ٖ حُٔـيٕ, ك٤غ ٱٓظؼٔـَص ح٤ُِٔخٍحص ٓـٖ حُي٣٘خٍحص ح٤ُِز٤ش 

( ٤ًِٞٓظَ هـ٬ٍ حُٔ٘ٞحص حُو٤ٖٔٔ ٩18,000ٗ٘ـخء ٛـٌٙ حُ٘زٌش ٝحُظ٢ ط٣ِي أ١ٞحُٜخ ػٖ)

ُِطَم ح٣َُل٤ش حُٔؼزيس ٝحٓظيحىٛخ  . ػ٠ِ حَُؿْ ٓٔخ أٗـِطٚ حُيُٝش ح٤ُِز٤ش ٖٓ اٗ٘خء[1]حُٔخ٤ٟش

ك٢ أؿِذ حُٔ٘خ١ن حُوخ٤ٛش ٜٓ٘خ ٝحُيح٤ٗش ٓـٖ حُز٬ى; ا٫ إٔ حُٟٞغ حُلخ٢ُ ٣ٌ٘ق حُظيٍٛٞ 

حٌُز٤َ حُلخَٛ ٌُٜٙ حُطَم ٝاٛخرظٜخ رؤَٟحٍ رخُـش رٍَٔٝ حُِٓـٖ ٗظ٤ـش ٣ُخىس ح٧كٔخٍ 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   164 

 
 

ي ح٠ُ هٍٜٞ ك٠ ٟٝغ ح٣ٍَُٝٔش ٝحُظـ٤َحص حُز٤ج٤ش ١ٞحٍ ٌٛٙ ح٤ُٖ٘ٔ ٣َٝؿغ حُٔزذ ك٢ ًُ

رَحٓؾ ٩ىحٍس ٤ٛخٗش ٝطؤ٤َٛ ٌٛٙ حُطَم ك٤غ إٔ حُ٘ظخّ حُلخ٢ُ ؿ٤َ َٕٓ رخٌَُ٘ حٌُخك٢ 

٣٫ٝٔخػي ك٢ ػ٤ِٔش اطوخً حُوَحٍ. ًَ ٌٛح أى١ ح٠ُ حُظٜخُي حُٞحٟق ُ٘زٌش حُطَم ٝهخٛش 

 .حُطَم ح٣َُل٤ش ٝروخثٜخ ػ٠ِ ٗلْ حُلخُش ٖٓ حُظيٍٛٞ ُلخُظٜخ حُظ٘ـ٤ِ٤ش ٝح٩ٗ٘خث٤ش

حُٔو٢ِ٤ )ٝٛٞ ٖٓ  -ُٜيف ٖٓ ٌٛٙ حُيٍحٓش اؿَحء كلٚ ٝطو٤٤ْ ُلخُش حَُٛق رط٣َن حُ٘ٞحٍح

أكي حُطَم ح٣َُل٤ش حُٜٔٔش رخُٔ٘طوش حَُ٘ه٤ش( ك٤غ طْ كلٚ حُط٣َن رخ٧ِٓٞد حُز١َٜ 

ٝٛٞ ٖٓ حُطَم حُٔظويٓش ُظو٤٤ْ كخُش ٍٛق حُطَم  PAVERًُٝي رخٓظويحّ ٗظخّ ر٤لَ 

رٜخ, ٣ٝٔظويّ ٌٛح حُ٘ظخّ ٌُِ٘ق ػٖ كخُش ٗزٌش حُطَم  ٝحٌُ٘ق ػٖ ح٧َٟحٍ حُٔٞؿٞىس

رٌَ٘ ى١ٍٝ ُظوي٣َ كخؿش حُطَم ا٠ُ ػ٤ِٔخص ح٤ُٜخٗش ٝاػخىس حُظؤ٤َٛ حُٔ٘خٓزش. ٝطْ أ٠٣خ 

ك٢ طل٤َِ حُز٤خٗخص ُظلي٣ي ى٤َُ كخُش  MICRO PAVERحٓظويحّ رَٗخٓؾ ٓخ٣ٌَٝر٤لَ 

طق حَُٛق, ٝرخ٫ػظٔخى ى٤َُ حَُٛق ُِط٣َن ًُٝي ُٔؼَكش حُؼ٤ٞد ح٧ًؼَ حٗظ٘خٍح ػ٠ِ ٓ

كخُش حَُٛق ُِط٣َن ٣ٔظط٤غ ٓظوٌ حُوَحٍ ا٣ـخى ريحثَ ح٤ُٜخٗش حُٔ٘خٓزش ٝحهظ٤خٍ ١َم 

 ح٤ُٜخٗش حُٔ٘خٓزش.
 

 هش٠مخ اٌجؾش  .2

 ٚفف ِٕطمخ اٌذساعخ  1.2

حُٔو٢ِ٤ ٣ٝطِن ػ٤ِٚ رخ٫ْٓ حُ٘خثغ ٣َ١ن " حُٔو٢ِ٤ " ٝٛٞ ٣َ١ن  –٠ٔٔ٣ رط٣َن حُ٘ٞحٍ 

 °22" ٗٔخ٫ ,  " ‖35.84 ´34 °32حُوزش ٣وغ ٟٖٔ اكيحػ٤خص "  ٣وغ ؿ٘ٞد َٗم ٓي٣٘ش

ٝحُط٣َن ٣ظٌٕٞ ٖٓ كخٍط٤ٖ ٍَُِٔٝ, ػَٝ حُلخٍس حُٞحكيس كٞح٢ُ  " َٗهخ,‖50.02 ´15

حُٔو٢ِ٤ أكي حُطَم ح٣َُل٤ش حُٜٔٔش رخُٔ٘طوش حَُ٘ه٤ش ٝٛٞ حُط٣َن -٣ٝؼظزَ ٣َ١ن حُ٘ٞحٍ 6ّ

خٍ َٗم ٤ُز٤خ ًُٝي رؼي اؿ٬م ٣َ١ن " حُل٤ِش حَُحر٢ حُٞك٤ي ر٤ٖ ٓي٣٘ش ١زَم ٝرخه٢ ٓيٕ ٗٔ

( ٣ز٤ٖ ٍٛٞس ؿ٣ٞش ُط٣َن حُل٤ِش ٣َ١ٝن 1حٌَُ٘) " ارخٕ ح٧ػٔخٍ حُؼ٣ٌَٔش ُِـ٤ٖ ح٤ُِز٢.

 حُٔو٢ِ٤. -حُ٘ٞحٍ
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 حُٔو٢ِ٤ -(: ٍٛٞس ؿ٣ٞش طٟٞق ٣َ١ن حُل٤ِش ٣َ١ٝن حُ٘ٞح1ٌٍَٗ )

 

 اٌٛمغ اٌمبئُ ٌٍطش٠ك 2.2

ػ٠ِ ٬ٛٝص ٓظٜخٌُش ؿيح طٔظِِّ ح٤ُٜخٗش حُل٣ٍٞش حُ٘ٞحٍ  –٣لظ١ٞ ٣َ١ن حُٔو٢ِ٤ 

ٝحُٔٔظؼـِش, ًٔخ ُٞكع ػ٠ِ حُط٣َن ك٢ حُلظَس حُٔخروش حٍطلخع ٓؼي٫ص حُلٞحىع ح٣ٍَُٝٔش 

حُٔظٔززش ك٢ حُٞك٤خص ٝح٩ٛخرخص حُز٤ِـش, ٝػيّ ٝؿٞى أ١ طوط٢٤ أٝ اٗخٍس ُِط٣َن أٝ كظ٠ 

َٔػخص حُؼخ٤ُش ُٔخثو٢ حًَُٔزخص ك٢ ٫كظخص ٣ٍَٝٓش ػخًٔش ٬٤ُ, رخ٩ٟخكش ا٠ُ حٓظويحّ حُ

حُط٣َن ًُٝي ظ٘خ ٖٓ هخثي حًَُٔزش أٗٚ ٣ظـخُٝ ح٬ُٛٞص حُٔظٜخٌُش رِٖٓ أهَ ٓغ اؿلخٍ ؿخٗذ 

ح٬ُٔٓش ح٣ٍَُٝٔش, ًٔخ ُٞكع أ٠٣خ ػيّ ٝؿٞى أ١ ه٘ٞحص ط٣َٜق ٤ٓخٙ أٓطخٍ "حُؼزخٍحص". 

ٛخ ػَرخص حُز٣ِٖ٘ ٝأه٤َح ُٞكع إٔ ٓؼظْ ٤ٓخٍحص حُ٘وَ حُؼو٤َ طَٔ رٌٜٙ حُط٣َن ٝهٜٞ

ٝحُ٘ل٢ حُوخىٓش ٖٓ ٤ٓ٘خء حُل٣َوش ًٌُٝي ػَرخص حَُٓخٍ ٝحُل٠ٜ ح٥ط٤ش ٖٓ حٌُٔخٍحص 

 ( ٣ز٤ٖ ٍٛٞ ط٤ٟٞل٤ش ٨َُٟحٍ ػ٠ِ حُط٣َن.2حُٔٞؿٞىس ػ٠ِ ؿٞحٗذ حُط٣َن. ٌَٗ )
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 حُ٘ٞحٍ -(: أَٟحٍ حَُٛق ػ٠ِ ٣َ١ن ٓو٢ِ٤ 2ٌَٗ )

 رم١١ُ ؽبٌخ اٌشفف   3.2

ـَٟ ػ٤ِٔش طو٤٤ْ حَُٛق ُظلي٣ي ٓيٟ حٗظ٘خٍ ٝٗيس ح٧َٟحٍ ح٩ٗ٘خث٤ش أٝ حُٞظ٤ل٤ش ٓؼَ ط

حُظ٘ووخص ٝحُظويى ٝحُز١َ ٝحُٜز١ٞ ٝؿ٤َٛخ. ٣ٝظْ طو٤٤ْ حَُٛق ربؿَحء كلٞٛخص ر٣َٜش 

ٝكو٤ِش ٝٓؼ٤ِٔش طزيأ رظ٣ٌٖٞ ك٣َن ػَٔ ٤ٓيح٢ٗ ٣وّٞ رظو٤ْٔ حُط٣َن ح٠ُ هطخػخص ٝرؤ١ٞحٍ 

ٍ ٣ٝظْ كٔخد ٓيٟ حٗظ٘خٍٛخ كٔذ ٗٞع ح٠ٍَُ كٜٔ٘خ ٓخ٣وخّ ٓ٘خٓزش ٝطلَٜ ح٧َٟح

رخُٔٔخكش ٜٝٓ٘خ رخُٞكيس حُط٤ُٞش ٜٝٓ٘خ رخُؼيى, ٣ٝظْ طلي٣ي ٗيس ح٠ٍَُ ػ٠ِ ٓيٟ حطٔخع 

 حُ٘وٞم أٝ ػٔن حُظويى.

ُوي حٓظويٓض ك٢ حُٔخرن أٓخ٤ُذ ػي٣يس ُِظؼز٤َ ػٖ ٓٔظٟٞ أىحء حَُٛق, أٜٛٔخ ٣َ١وش 

طط٣َٞ ٗٔخًؽ طلظ١ٞ حُؼي٣ي ٖٓ حُٔظـ٤َحص ٫طِحٍ طٔظويّ ك٢  ٓٔظٟٞ حُويٓش حُلخ٢ُ ك٤غ طْ

أػٔخٍ حُظ٤ْٜٔ ٝحُظو٤٤ْ َُِٛق ح٫ٓلِظ٢ ا٠ُ ٣ٞٓ٘خ ٌٛح, ا٫ إٔ ٌٛٙ ح٧ٓخ٤ُذ ُْ طؼزَ ٓزخَٗس 

ػٖ كخُش حَُٛلخص رٌَ٘ ٟٓٞٞػ٢ أٝ ٢ًٔ, ٖٝٓ ٛ٘خ طْ حُزلغ ػٖ أٓخ٤ُذ ٟٓٞٞػ٤ش 
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( ٝح١ٌُ ١ٍٞٙ ٬ٓف PAVERخ ٗظخّ "ر٤لَ" )ُظ٤َٜٔ ػ٤ِٔش حُظل٤َِ ٝطل٤َٔ حُ٘ظخثؾ , ٜٓ٘

( ٣ٝؤهٌ ٌٛح حُ٘ظخّ رؼ٤ٖ U.S. Army Corps of Engineersحُٜٔ٘ي٤ٖٓ ح٢ًَ٤ٓ٧ )

ح٫ػظزخٍ ٤ُْ كو٢ ٗٞع حُؼ٤ذ ٝاٗٔخ أ٠٣خ  ٗيطٚ ًٝؼخكظٚ ط٤ٜٔيح  ُلٔخد ى٤َُ كخُش حَُٛق 

(Pavement Condition Index-PCI ٓو٤خّ ٍه٢ٔ ٣ظَحٝف ٖٓ ٛلَ ا٠ُ ٞٛٝ )100 ,

( . ٣ٝٔظويّ ٌٛح 3ػٖ ٟٝغ ٓٔظخُ َُِٛق ًٔخ ٛٞ ٓز٤ٖ ك٢ حٌَُ٘ ) 100ك٤غ ٣ؼزَ حَُهْ 

حُ٘ظخّ ٌُِ٘ق ػٖ كخُش حُ٘زٌش رٌَ٘ ى١ٍٝ ط٤ٜٔيح  ُظوي٣َ كخؿخص حُطَم ٖٓ ػ٤ِٔخص 

ٓئٓٔش  600ٌٝٛٙ حُط٣َوش ٓٔظويٓش كخ٤ُخ ٧ًؼَٖٓ [2][3].ح٤ُٜخٗش ٝح٬ٛ٩ف حُٔوظِلش 

َٛق ُٔوخ١غ حُطَم حُٔوظِلش ٍٝٛي أْٛ حُؼ٤ٞد حُٔٞؿٞىس ٝأٓزخد ٝرِي٣ش ُظو٤٤ْ كخُش حُ

ٖٝٓ ٤ِٔٓحص  [4].كيٝػٜخ ٝٝٓخثَ ٓؼخُـظٜخ اٟخكش ا٠ُ طوي٣َ كخؿظٜخ ٖٓ ح٤ُٜخٗش ٝح٬ٛ٩ف

 ٌٛٙ حُط٣َوش:

 ٗخِٓش ٌَُ ح٧ٓزخد حُٔلظِٔش ُظٍٜٞ ػ٤ٞد حَُٛق . .1

 ٢ٛ أك٠َ ٣َ١وش طٔظ٘ي ػ٠ِ ى٤َُ ٌٓظٞد ٍٝٛٞ طل٤ِ٤ٜش ٟٓٞلش . .2

 ِش حُلْٜ ٝحُظ٘ل٤ٌ . ٜٓ .3

ٝحٓؼش ح٫ٗظ٘خٍ ٝٓٔظويٓش ك٢ أؿِحء ٓوظِلش ٖٓ حُؼخُْ , ًٔخ طٔظؼَٔ ٌٛٙ حُط٣َوش ُظو٤٤ْ  .4

 حَُٛق ح٩ٓلِظ٢ ُِطَم ٝحُٔطخٍحص.

 

 

 PCI .[5](: ٣َ١وش ى٤َُ كخُش حَُٛق 3ٌَٗ )

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   168 

 
 

 :[5] ٝطظِوٚ هطٞحص ٌٛٙ حُط٣َوش ك٤ٔخ ٢ِ٣

 ٔخػِش ًُٝي كٔذ حُٔ٘خ١ن حُٔظ٠ٍَس ٜٓ٘خ ٣ظْ طو٤ْٔ ٓ٘طوش حُيٍحٓش ح٠ُ هطخػخص ٓظ

 ٣ٝظْ ٟٝغ ػ٬ٓش ػ٘ي ٜٗخ٣ش ٝريح٣ش ًَ ٓوطغ.

  طو٤ْٔ حُوطخػخص ا٠ُ ػ٤٘خص ًُٝي ُـَٝ اؿَحء ػ٤ِٔش ٓٔق ح٧َٟحٍ ػ٠ِ

 حُطز٤ؼش ُُٜٝٔٞش ٝىهش ػ٤ِٔش طو٤٤ْ ح٧َٟحٍ.

 ٣ظْ طلي٣ي حُلي ح٧ى٠ٗ ُؼيى حُؼ٤٘خص حُؼ٘ٞحث٤ش حَُٔحى كلٜٜخ ٌَُ ٓوطغ رخٓظويح ّ

 (.1حُٔؼخىُش ٍهْ )

 

   
    

(
  

 
)         

                          (1) 

 (:2ُٝلٔخد حُٔٔخكش حُز٤٘٤ش ر٤ٖ حُؼ٤٘ش ٝحُؼ٤٘ش حُظ٢ ط٤ِٜخ, ٓخ ٛٞ ٟٓٞق رخُٔؼخىُش ٍهْ )

   
 

 
                              (2) 

 ظخ٣ٝ:٢ٌُٕٞ حهظ٤خٍ حُؼ٤٘خص حُؼ٘ٞحث٤ش ًخُ

S, S+i, S+2i ,…                                                                  (3)     

 ك٤غ: 

N .ػيى حُؼ٤٘خص ح٤ٌُِش = 

n .حُلي ح٧ى٠ٗ ُِؼ٤٘خص حَُٔحى كلٜٜخ = 

σ .ح٫ٗلَحف حُٔؼ٤خ١ٍ ُي٤َُ كخُش حَُٛق ر٤ٖ حُؼ٤٘خص = 

e َُٛق.= حُوطؤ حُٔٔٔٞف رٚ ك٢ طوي٣َ ى٤َُ كخُش ح 

i .حُٔٔخكش حُز٤٘٤ش ر٤ٖ حُؼ٤٘خص = 

 ٝ طلي٣ي أٗٞحع حُؼ٤ٞد ٝٗيطٜخ ًٝؼخكظٜخ ػ٠ِ حُطز٤ؼش ٣ٝظْ رؼي ًُي ٣ظْ كلٚ حُؼ٤٘خص

رخٓظويحّ  Corrected Deduct Value (CDV)طلي٣ي حُو٤ٔش حُٔوٜٞٓش حُٜٔللش 
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يحّ ٓ٘ل٤٘خص هخٛش, ٜٝٓ٘خ طلٔذ ه٤ٔش ى٤َُ كخُش حَُٛق ٌَُ ػ٤٘ش طْ ٓؼخ٣٘ظٜخ رخٓظو

 حُؼ٬هش حُظخ٤ُش:

 

PCI = 100 – CDV        (4) 

 

 ٣لٔذ ى٤َُ كخُش حَُٛق ُِٔوطغ ًخَٓ رٞحٓطش حُٔؼخىُش حُظخ٤ُش:

 

       
                   

 
      (5) 

 ك٤غ:

 = ى٤َُ كخُش حَُٛق ُِٔوطغ       

 ٘خص حُؼ٘ٞحث٤ش= ٓظ٢ٓٞ ى٤َُ كخُش حَُٛق ُِؼ٤      

 = ى٤َُ كخُش حَُٛق ُِؼ٤٘خص ح٩ٟخك٤ش       

  A .ػيى حُؼ٤٘خص ح٩ٟخك٤ش حُٔٔٔٞكش = 

حُ٘ٞحٍ رخٓظويحّ ٣َ١وش ى٤َُ كخُش  -ك٢ ٌٛح حُزلغ ٤ٓظْ طو٤٤ْ كخُش حَُٛق ُط٣َن حُٔو٢ِ٤ 

ػ٤ٞد حَُٛق, ٝهزَ حُزيء ك٢ طو٤٤ْ حَُٛق ٣ظْ اػيحى ًٗٔٞؽ هخٙ رخُظو٤٤ْ ُـٔغ أَٟحٍ ٝ

 رخُط٣َن.  ح٧ٓلِظ٢حَُٛق 

( ٤ًِٞٓظَ ا٠ُ ػ٤٘خص رطٍٞ 10حُ٘ٞحٍ(  حُزخُؾ ١ُٞٚ ) –ٝرؼي طو٤ْٔ حُط٣َن )٣َ١ن حُٔو٢ِ٤ 

ٓظَ )حُؼَٝ ح٢ٌُِ ُِط٣َن( ٝحُو٤خّ رخٌُ٘ق حُٔٞهؼ٢, ك٤غ رِـض  12( ٓظَ ٝػَٝ 100)

ػ٤٘ظ٤ٖ  ػ٤٘ش ٓغ كلٚ 100ػ٤٘ش ػ٘ٞحث٤ش ٖٓ أَٛ  14حُؼ٤٘خص حَُٔحى كلٜٜخ رخُط٣َن 

اٟخك٤٤ٖ ٝطي٣ٖٝ ػ٤ٞد حَُٛق ح٧ٓلِظ٢ حُٔطل٤ش كٔذ أٗٞحع حُؼ٤ٞد حُو٤خ٤ٓش حُٞحٍىس 

 (.PCIرط٣َوش ر٤لَ )
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 ػشك ِٕٚبلؾخ إٌزبئظ  .3

حُ٘ٞحٍ طْ طي٣ٖٝ ًخكش حُؼ٤ٞد ٝا٣ـخى ًؼخكش ًَ ػ٤ذ  –رؼي كلٚ ًَ حُؼ٤٘خص رط٣َن حُٔو٢ِ٤ 

(, ك٤غ 1حُ٘ظخثؾ ٟٓٞلش رخٌَُ٘), Micro-Paverًُٝٝي رخٓظويحّ رَٗخٓؾ ٓخ٣ٌَٝ ر٤لَ 

٠ٛٝ ٖٓ حُؼ٤ٞد  ٬٣كع إٔ حُؼ٤ٞد ح٧ًؼَ حٗظ٘خٍح ك٢ حُط٣َن ٢ٛ حُ٘وٞم حُظٔٔخك٤ش

ح٩ٗ٘خث٤ش ٝطظَٜ ٗظ٤ـش ٨ُكٔخٍ ح٣ٍَُٝٔش حُٔظٌٍَس ٝحٍطلخع ٗٔزش حُ٘خك٘خص ٣ٝيٍ ظٍٜٞٙ 

ُـخٗز٤ش أٝ ػْ طؤط٢ رؼي ًُي حُ٘وٞم ح ػ٠ِ إٔ ٛ٘خى ٟؼلخ  ك٢ هٞس ١زوخص حَُٛق ح٩ٓلِظ٤ش

ٗوٞم حُلٞحف ٝحُظ٢ طظَٜ ٗظ٤ـش ٟؼق ح٩ٓ٘خى حُـخٗز٢ ٌُظق حُط٣َن ػ٘ي حُلخكش أٝ ٍِٗٝ 

حُطزوخص طلض حُٔ٘طوش حُٔظ٘ووش ُٔٞء ط٣َٜق ح٤ُٔخٙ هَد حُط٣َن ٝحٌٗٔخٕ حُظَرش ػ٘ي 

طؼظزَ ٌٛٙ حُ٘وٞم أَٟحٍح اٗ٘خث٤ش )ٟؼق ؿلخكٜخ, ٝطؤط٢ رؼيٛخ حُ٘وٞم حُط٤ُٞش ٝحُؼ٤َٟش ٝ

َُٛق( ٝأَٟحٍح ٝظ٤ل٤ش )ه٘ٞٗش ٓطق حَُٛق(, ٝح٧كٔخٍ ٝح١َُٞرش طؼُـَ ١زوش ح

رظيٍٛٞ ٌٛٙ حُ٘وٞم ػْ طؤط٢ رؼي ًُي حُٜز١ٞخص ٝحُظ٢ طليع ٗظ٤ـش ُٜز١ٞ ١زوخص ح٧ٓخّ 

أٓخ رخه٢ حُؼ٤ٞد كوي  حُظَحر٢ ًٝ٘ظ٤ـش ح٧كٔخٍ ح٣ٍَُٝٔش, ٝحُلَحٍس, ٝحُٔٞحى ٝٓٞء حُظ٘ل٤ٌ.

  ( ٣ز٤٘خٕ حُؼ٤ٞد حُٔ٘ظَ٘س ٤ًٔٝخطٜخ ك٢ حُط٣َن.4ٝحٌَُ٘ ) (1حُـيٍٝ )ٝ ٓـِض ر٤ٌٔخص أهَ

 إٌٛاس -(: امشاس اٌشفف ثطش٠ك اٌّخ١ٍٟ 1عذٚي )
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ًٔخ ٟٛٞٓٞق PCI ًٔخ طظَٜ حُؼ٤٘خص حُظ٢ طْ كلٜٜخ ٗٔذ ٓظلخٝطش ُي٤َُ كخُش حَُٛق 

ٝح١ٌُ   PCI=45(, ك٤غ رِؾ ٓظ٢ٓٞ ى٤َُ كخُش حَُٛق ُِط٣َن 5( ٝحٌَُ٘ )2رخُـيٍٝ )

٣ٌٖٝٔ طلي٣ي ٗٞع ح٤ُٜخٗش ُِط٣َن  إٔ كخُش حَُٛق ُِط٣َن طٜ٘ق رؤٜٗخ ٟؼ٤لش. ٣يٍ

حػظٔخىح ػ٠ِ ى٤َُ كخُش حَُٛق, ٝك٢ كخُش حُط٣َن ٟٓٞٞع حُيٍحٓش كبٕ ح٤ُٜخٗش حُٔوظَكش 

 ٩ػخىس طؤ٤َٛ ًُٝي ربٟخكش ١زوش ط٤ٌٔش ٓطل٤ش. ُِط٣َن ٣ٌٖٔ إٔ طلظخؽ

 

 

حُ٘ٞحٍ -ن حُٔو٢ِ٤(: ح٧َٟحٍ ح٧ًؼَ حٗظ٘خٍح ك٢ 4٣َ١ٌَٗ )  
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 (: ل١ُ د١ًٌ ؽبٌخ اٌشفف ٌٍؼ١ٕبد اٌّخزبسح ثبٌطش٠ك2عذٚي)

 ؽبٌخ اٌشفف PCI ِغبؽخ اٌؼ١ٕخ سلُ اٌؼ١ٕخ

 ؽبد 19 1200 1

 ؽبد 21 1200 2

 ِزٛعو 76 1200 3

 مؼ١ف 53 1200 4

 ع١ذ 89 1200 5

 ِمجٛي 59 1200 6

 مؼ١ف 44 1200 7

 ؽبد 15 1200 8

 ؽبد 22 1200 9

 مؼ١ف عذا 36 1200 10

 ؽبد 11 1200 11

 مؼ١ف عذا 36 1200 12

 ِزٛعو 73 1200 13

 ِزٛعو 79 1200 14

 ؽبد 21 1200 15

 ؽبد 20 1200 16

 مؼ١ف 45 ِزٛعو اٌؼ١ٕبد
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 (: ه٤ْ ى٤َُ كخُش حَُٛق ُِؼ٤٘خص حُظ٢ طْ كلٜٜخ رخُط٣َن5ٌَٗ)

 

 

ش أٓزخد ٍث٤ٔ٤ش: ح٫كٔخٍ ح٣ٍَُٝٔش ٝحُؼٞحَٓ أٓزخد طيٍٛٞ حَُٛق ٣ٌٖٔ طو٤ٜٔٔخ ح٠ُ ػ٬ػ

( ٣ز٤ٖ أٓزخد طيٍٛٞ حَُٛق رخُ٘ٔزش ُِط٣َن.  6حُز٤ج٤ش ٝحُٔ٘خه٤ش ٝػٞحَٓ أهَٟ. حٌَُ٘)

٬ٗكع ٖٓ ه٬ٍ حٌَُ٘ إٔ حُ٘ٔزش ح٧ًؼَ ك٢ طيٍٛٞ كخُش حَُٛق رخُط٣َن ٢ٛ ح٧كٔخٍ 

% 6ُٔ٘خه٤ش ر٘ٔزش ه٤ِِش % ػْ طؤط٢ حُؼٞحَٓ حُز٤ج٤ش ٝح92ح٣ٍَُٝٔش ٝحُظ٢ ٓؼِض ٓخٗٔزظٚ 

ٝطظٔؼَ ٌٛٙ حُؼٞحَٓ ك٢ حُظـ٤َ ح٢ٓٞ٤ُ ٝحُل٢ِٜ ُيٍؿخص حُلَحٍس اٟخكش ا٠ُ حٍطلخع ٓ٘ٔٞد 

ػٞحَٓ أهَٟ ر٘ٔزش  حُٔلظٟٞ حُٔخث٢ ٝح١َُٞرش ك٢ ١زوخص حَُٛق حُٔل٤ِش, ٝأه٤َح طؤط٢

٤ْٔ حُوِطش % ٝحُظ٢ طظٔؼَ ك٢ ح٧هطخء حُظ٢ ٣ظْ حٍطٌخرٜخ أػ٘خء ح٩ٗ٘خء أٝ ػيّ ٬ٓثٔش ط2ٜ

 ح٩ٓلِظ٤ش اٟخكش ا٠ُ ٝؿٞى هط١ٞ حُويٓخص حُؼخٓش.
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 (: أٓزخد أَٟحٍ حُط٣َن6ٌَٗ )

 

 اٌخلافخ .4

ػ٠ِ حَُؿْ ٓٔخ أٗـِطٚ حُيُٝش ح٤ُِز٤ش ٖٓ اٗ٘خء ُِطَم ح٣َُل٤ش حُٔؼزيس ٝحٓظيحىٛخ ك٢ 

 أؿِذ حُٔ٘خ١ن حُوخ٤ٛش ٜٓ٘خ ٝحُيح٤ٗش ٓـٖ حُز٬ى ا٫ إٔ حُٟٞغ حُلخ٢ُ ٣ٌ٘ق حُظيٍٛٞ

حٌُز٤َ حُلخَٛ ٌُٜٙ حُطَم ٝاٛخرظٜخ رؤَٟحٍ رخُـش رٍَٔٝ حُِٓـٖ ٗظ٤ـش ٣ُخىس ح٧كٔخٍ 

ح٣ٍَُٝٔش ٝحُظـ٤َحص حُز٤ج٤ش ١ٞحٍ ٌٛٙ ح٤ُٖ٘ٔ. ًَ ٌٛح أى١ ح٠ُ حُظٜخُي حُٞحٟق ُ٘زٌش 

حُطَم ػخٓش ٝهخٛش حُطَم ح٣َُل٤ش ٝروخثٜخ ػ٠ِ ٗلْ حُلخُش ٖٓ حُظيٍٛٞ ُلخُظٜخ 

ٝك٤غ إٔ ٌٛٙ حٍُٞهش طٜيف ا٠ُ اؿَحء كلٚ ٝطو٤٤ْ ُلخُش حُظ٘ـ٤ِ٤ش ٝح٩ٗ٘خث٤ش. 

حُٔو٢ِ٤ ٝٛٞ ٖٓ أكي حُطَم ح٣َُل٤ش حُٜٔٔش رخُٔ٘طوش حَُ٘ه٤ش,  -حَُٛق رط٣َن حُ٘ٞحٍ

ٝٛٞ  PAVERك٤غ طْ كلٚ حُط٣َن رخ٫ِٓٞد حُز١َٜ ًُٝي رخٓظويحّ ٗظخّ ر٤لَ 

ُٔٞؿٞىس رٜخ. ٖٓ حُطَم حُٔظويٓش ُظو٤٤ْ كخُش ٍٛق حُطَم ٝحٌُ٘ق ػٖ ح٫َٟحٍ ح

ٝر٤٘ض ٗظخثؾ كلٚ حُط٣َن رؤٕ حُؼ٤ٞد ح٧ًؼَ حٗظ٘خٍح ٢ٛ حُ٘وٞم حُظٔٔخك٤ش ٝٗوٞم 
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حُلٞحف ٝحُ٘وٞم حُط٤ُٞش ٝحُؼ٤َٟش, ٝحُظ٢ طؼِٟ ٗٔزش ًز٤َس ٜٓ٘خ ٣ُِخىس ح٧كٔخٍ 

ح٣ٍَُٝٔش, ح٧َٓح١ٌُ أىٟ ا٠ُ طيٍٛٞٛخ رخٌَُ٘ حُلخ٢ُ. ًٔخ أظَٜص ٗظخثؾ كلٚ ػ٤٘خص 

ك٤غ طؼظزَ ٗٔزش  =45PCIى٤َُ كخُش حَُٛق ُِط٣َن ًخٕ  حُط٣َن رؤٕ ٓظ٢ٓٞ

ػٔخٍ ٤ٛخٗش ػخؿِش ٝطْ حهظَحف ح٤ُٜخٗش حػظٔخىح ػ٠ِ ى٤َُ كخُش ٓٔخ ٣ٔظٞؿذ أٟؼ٤لش 

٩ػخىس طؤ٤َٛ ًُٝي ربٟخكش ١زوش ط٤ٌٔش ٓطل٤ش ١٩خُش ػَٔ  حَُٛق ػ٠ِ إٔ طلظخؽ

 حُط٣َن ٝروخثٜخ ك٢ حُويٓش.

 اٌّشاعغ 

 حَُٔحؿغ حُؼَر٤ش

 ٤ُز٤خ  -ٍس حُٔٞح٬ٛص, ِٜٓلش حُطَم ٝحُـٍٔٞ ُٝح [1]

 (.1996كٔي حُؼزي حُٞٛخد, أٗٞحع ٤ٛخٗش حُطَم, ؿخٓؼش حُِٔي كٜي ُِزظٍَٝ ٝحُٔؼخىٕ,) [2]

ط٢ًَ ح٤ُِٔٔخٕ, ٝػيٗخٕ حُ٘خ٣ذ, ِٝٓطخٕ حُول٢ِ٤ , طو٤٤ْ كخُش ٍٛلخص ٗزٌش حُطَم  [3]

 (.1999ٝطوي٣َ كخؿخطٜخ ٖٓ ح٤ُٜخٗش ٝح٬ٛ٩ف ك٢ آخٍس ىر٢, )

 حَُٔحؿغ ح٩ٗـ٣ِ٤ِش

[4] Shahin, M.Y. & Walther, J.A., Pavement Maintenance 

Management for Roads and Streets Using the PAVER System, US 

Army Corps of Engineering (1990). 

[5] American Society for Testing and Materials ASTM (D6433-7), 

Standard Practice for Roads and Parking Lots Pavement Condition 

Index Surveys (2007), USA.  
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Abstract 

This paper presents a study about  using eight forward and reverse 

coefficients in Universal Transverse Mercator projection (UTM6°) 

using harmonic formulas. These coefficients will be used in 

transforming Cartesian coordinates to geodetic coordinates and in 

inverse transformation of geodetic coordinates to Cartesian ones 

instead of only using five coefficients as is used by the Libyan 

Surveying Authority in Libyan Geodetic Datum of 2006 (LGD2006). 

The transformation was done by following Kruger assumptions to 

solve equations of conformal projections and using Bidshivalf theory 

of solving harmonic equations. The results obtained were compared to 

those of the Libyan Surveying Authority‘s results. A Matlab program 

was developed to convert Cartesian coordinates to geodetic ones and 

the reverse process with possibility of changing datum as required. 

The results show that there is a discrepancy in Cartesian and geodetic 

coordinates after transformation. These differences are because of 

using only five coefficients by the Libyan Surveying Authority while 

in this research eight coefficients were used. As the more coefficients 

used the wider obtained zone, the results obtained in this study are 

more accurate than that of the Libyan Surveying Authority. 
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 اٌٍّخـ

ح٫ٓخ٤ٓش ٝحُؼ٤ٌٔش ح٠ُ حُلي  حُوٞح٤ٍُٓخص طؼَٝ ٌٛٙ حٍُٞهش آٌخ٤ٗش كٔخد حُٔؼخ٬ٓص ٝ

, حُظ٢ طيهَ رخٓظويحّ حُٔؼخى٫ص حُظٞحكو٤ش UTM6ºٓٔو٢ ٤ًَٓظٍٞ حُٔٔظؼَٝ حُؼخٖٓ ك٢ 

ظَر٤ؼ٤ش ا٠ُ ٗظخّ ك٢ ح٬َُٔٓ ح٣َُخ٤ٟش حُٔٔظويٓش ُِظل٣َٞ ٖٓ ٗظخّ ح٩كيحػ٤خص حُ

ح٩كيحػ٤خص حُـ٤ٞى٤ٔ٣ش, ٝػ٤ِٔش حَُؿٞع حُؼ٢ٌٔ ٖٓ ٗظخّ ح٩كيحػ٤خص حُـ٤ٞى٤ٔ٣ش ا٠ُ ٗظخّ 

ح٩كيحػ٤خص حُظَر٤ؼ٤ش , ري٥ ٖٓ كٔخد هٔٔش كيٝى ًٔخ ٛٞ ٓٔظويّ ك٢ ِٜٓلش حُٔٔخكش 

(, ًُٝي ربطزخع حُل٤َٟخص حُظ٢ ٟٝؼٜخ LGD2006ح٤ُِز٤ش كٔذ َٓؿغ ح٫ٓ٘خى ح٤ُِز٢ )

َ ُلَ ٓؼخى٫ص حُٔٔخه٢ حُظ٘خر٤ٜش  ٝحطزخع أْٓ ٗظ٣َش ري٤ٗلخُق رخُٔؼخى٫ص حُظٞحكو٤ش, ًًَٝ

ُظلي٣ي حُلَٝهخص  ٝػَٔ ٓوخٍٗش ر٤ٖ حُ٘ظخثؾ حُٔظلَٜ ػ٤ِٜخ ٓغ ٗظخثؾ ِٜٓلش حُٔٔخكش

( Matlab, ٝهي طٔض ح٫ٓظؼخٗش رزَٗخٓؾ حُٔخط٬د )ٖٓ ػ٤ِٔش حُظل٣َٞ ٝحُظ٘ٞٛخص حُ٘خطـش

 رَٗخٓؾك٤غ طْ ػَٔ ك٢ حُظؼخَٓ ٓغ حُٔؼخى٫ص حُٔؼويس ٝحُو٤ْ حُظٌَح٣ٍش ,  ح١ٌُ ُٚ هيٍس ػخ٤ُش

كٔخر٢ ٣وّٞ رظل٣َٞ ح٩كيحػ٤خص حُظَر٤ؼ٤ش ح٠ُ اكيحػ٤خص ؿ٤ٞى٤ٔ٣ش ٝػ٤ِٔش حَُؿٞع حُؼ٢ٌٔ , 

 حُزَٗخٓؾ ٣ٔٔق ربٌٓخ٤ٗش طـ٤٤َ َٓحؿغ ح٩ٓ٘خى كٔذ حَُٔؿغ حُٔطِٞد.  حٌٝٛ

٘ظخثؾ حُٔظلَٜ ػ٤ِٜخ ر٘ظخثؾ ِٜٓلش حُٔٔخكش ٝاؿَحء حُ ر٘خءآ ػ٠ِ ٌٛٙ حُيٍحٓش ٝرٔوخٍٗش

حُظلو٤ن ح٬ُُّ, اط٠ق إٔ ٛ٘خى كَٝم ك٢ ح٩كيحػ٤خص حُظَر٤ؼ٤ش ٝحُـ٤ٞى٤ٔ٣ش ػ٘ي اؿَحء 

ػ٤ِٔش حُظل٣َٞ. ٌٛٙ حُلَٝهخص ٗخطـش رٔزذ إٔ حُٔؼخ٬ٓص حُٔٔظويٓش ك٢ حُزَٗخٓؾ  رؼٔخ٤ٗش 

,ٝك٤غ أٗٚ ًِٔخ ُحىص  ٠ُ حُلي حُوخْٓكيٝى, ر٤٘ٔخ ك٢ ِٜٓلش حُٔٔخكش طٔظويّ ٓؼخ٬ٓص ح

حُوٞح٤ٍُٓخص أٝ حُٔؼخ٬ٓص ح٫ٓخ٤ٓش ٝحُؼ٤ٌٔش ُحى حُوطخع ك٢ ح٩طٔخع ٝرخُظخ٢ُ ط٣ِي حُيهش 

حُيٍحٓش أىم ٖٓ  ح٩كيحػ٤خص حُٔظلَٜ ػ٤ِٜخ ك٢ ٌٕٛٙ بحٌُٔخ٤ٗش ُ٪كيحػ٤خص رخُظخ٢ُ ك

 ِٜٓلش حُٔٔخكش.اكيحػ٤خص 

, حُٔؼخ٬ٓص ح٫ٓخ٤ٓش حُٔؼخى٫ص حُظٞحكو٤ش  ٤ًظٍٞ ,, ٓٔو٢ َٓ LGD2006 اٌىٍّبد اٌذاٌخ:

 حُـ٤ٞى٤ٔ٣ش. ٝح٩كيحػ٤خص حُظَر٤ؼ٤ش ٝحُؼ٤ٌٔش, ٗظْ 

 اٌّمذِـــــــــخ

ٛٞ حُؼ٤ِٔش ح٣َُخ٤ٟش حُظ٢ طٌٔ٘٘خ ٖٓ طل٣َٞ  (Map Projection) آوخ١ حُوَحث٢

ٔؼِش ػ٢ِ ٓطق ح٩كيحػ٤خص ػ٢ِ ٓـْٔ ح٧ٍٝ )أ١ اكيحػ٤خص ػ٬ػ٤ش ح٧رؼخى( ا٢ُ اكيحػ٤خص ٓ

  Grid)  ٓٔظ١ٞ ٢ٛٝ حُو٣َطش أ١ اكيحػ٤خص ػ٘خث٤ش ح٧رؼخى أٝ اكيحػ٤خص ٗز٤ٌش

Coordinates)   أٝ رٔؼ٢٘ آهَ ٛٞ طٔؼ٤َ ٓطق ح٫ٍٝ ح١ٌَُٝ أٝ ح٤ُ٫ز٣ٞٔي١ ػ٠ِ

 ٓٔظٟٞ رل٤غ طظَٜ حُٔؼخُْ ك٢ ٓٞحهؼٜخ حُٜل٤لش رخُ٘ٔزش ُزؼ٠ٜخ حُزؼٞ.
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( ٣ٝطِن ػ٤ِٚ ٢UTM ٓٔو٢ ٤ًَٓظٍٞ حُٔٔظؼَٝ )طؼظزَ حُٔٔخه٢ ح٫ٓطٞح٤ٗش حُٔظٔؼِش ك

أك٤خٗخ آوخ١ )ؿخّٝ حُظ٘خر٢ٜ(, ٖٓ أًؼَ أٗظٔش ح٩ٓوخ١ حٓظؼٔخ٫ ك٢ هَحث٢ حُؼخُْ 

حُطزٞؿَحك٤ش ٝأًؼَٛخ ىػٔآ ك٢ حُزَٓـ٤خص حُوَحثط٤ش ٝحُٔٔخك٤ش, ًٔخ ُحىص أ٤ٔٛظٚ ك٢ 

٘ظخّ حُؼخ٢ُٔ ُظلي٣ي حُٔٞحهغ حُٔ٘ٞحص ح٧ه٤َس ٧ٗٚ أكي حُٔٔخه٢ حُٔٔظويٓش ك٢ أؿِٜس طو٤٘ش حُ

(GNSS).  ٣ٔظويّ ٌٛح حُ٘ٞع ٖٓ ح٩ٓوخ١  َُْٓ حُوَحث٢ ُِٔ٘خ١ن ػ٠ِ ٓطق ح٧ٍٝ حُظ٢

, Meridian)  (Centralطٔظي ٤ُٞ١خ ػ٠ِ ؿخٗز٢ ه٢ ١ٍٞ ٓؼ٤ٖ ٣ئهٌ ًو٢ أ٢ٓٝ ُِٔ٘طوش 

خٗض ٣ٌٕٝٞ ٛٞ ًحطٚ ه٢ طٔخّ ح٩ٓطٞحٗٚ ٓغ ح٧ٍٝ, ٝٛٞ حُو٢ حُوخ٢ُ ٖٓ حُظ٘ٞٙ, ُٝٔخ ً

( َٗهخ, كوي حهظ٤َ آوخ١ ٣ٌَٓظٍٞ ُؼَٔ  ٤ُ25º ,9ºز٤خ  طٔظي طو٣َزآ ر٤ٖ هط٢ ١ٍٞ ) 

  [1]. حُوَحث٢ حُٔٔخك٤ش ك٢ ٤ُز٤خ

ٓغ حُظطٍٞ ك٢ طو٤٘ش حُلخٓذ ح٢ُ٥ ٝحٓظويحّ حُزَٓـ٤خص ك٢ اٗظخؽ حُوَحث٢ ح٫ٌُظ٤َٗٝش 

ي حُٔٞهغ , أٛزق ٖٓ ٝهَحث٢ ٗظْ حُٔؼِٞٓخص حُــَحك٤ش ٝطو٤٘ش ح٫هٔخٍ حُٜ٘خػ٤ش ك٢ طلي٣

ح١ٍَٝ٠ُ ٣ُخىس حُيهش ك٢ حُوَحث٢ رل٤غ ط٘خٓذ ٌٛح حُظطٍٞ حُٜخثَ , ٝرٌٜح طٌٕٞ حُٔؼخى٫ص 

حُظٞحكو٤ش حُٔٔظويٓش ك٢ حُٔٔخه٢ ٢ٛ حُزي٣َ ح٫ٓؼَ ُِٔؼخى٫ص حُٔٔظويٓش ك٢ حُٔٔخه٢ 

ك٢ حَُؿٞع حُٔٔخك٤ش رخُطَم حُظو٤ِي٣ش, ٝطظ٤ِٔ ٌٛٙ حُ٘ظ٣َش رخُيهش حُؼخ٤ُش, ك٤غ إٔ حُوطؤ 

ٓظَح(  0.001ٖٓ ح٫كيحػ٤خص حُظَر٤ؼ٤ش ح٠ُ ح٫كيحػ٤خص حُـ٤ٞى٤ٔ٣ش ٫ ٣ظـخُٝ                 ) 

, ٌٝٛٙ حُيهش طظٞحكن ٓغ حُيهش حٌُٔخ٤ٗش حُٔوخٓش  ر٘ظخّ حُظٟٔٞغ ح٢ٍٟ٧ رخ٧هٔخٍ حُٜ٘خػ٤ش 

GNSS)) [2] . 

٢ٟ رؤٔش كيٝى كو٢ ٖٓ ريأ حُؼَٔ رخُٔؼخى٫ص حُظٞحكو٤ش ك٢ حُٔزؼ٤٘خص ٖٓ حُوَٕ حُٔخ

حُٔؼخ٬ٓص رخُ٘ٔزش ُٔٔو٢ ٤ًَٓظٍٞ حُٔٔظؼَٝ ٝحُٔٔو٢ حُٔٔظ٢ ًٌُٝي ٓٔو٢ ٫ٓزَص, 

ٝؿ٤ٔغ حُطَم حُٔخروش ك٢ ا٣ـخى ح٫كيحػ٤خص ًخٗض ٓؼويس ٣ٝظْ ك٤ٜخ حٓظويحّ ٣َ١وش حُظو٣َذ 

ٗظَآ ُٜؼٞرش حُؼ٤ِٔخص ح٣َُخ٤ٟش ك٤ٜخ ك٤غ ٣ظْ كٌف رؼٞ حُليٝى ك٢ حُٔؼخى٫ص 

٤ش, أٓخ ك٢ حُٞهض حُلخ٢ُ ٝرخٓظويحّ حُٔٔخه٢ حُٔظليس رخُٔؼخى٫ص حُظٞحكو٤ش أٛزق ٖٓ ح٣َُخٟ

 .   [3]حَُٜٔ ا٣ـخى ح٫كيحػ٤خص ريهش ػخ٤ُش ٝريٕٝ طؼو٤ي

 ا٘ـــذاف اٌجؾش

 طظِوٚ أٛيحف حُزلغ ك٢ حُ٘وخ١ حُظخ٤ُش:

و٢ ٓٔح٫ٓخ٤ٓش ٝحُؼ٤ٌٔش ح٠ُ حُلي حُؼخٖٓ ك٢   حُوٞح٤ٍُٓخص كٔخد حُٔؼخ٬ٓص ٝ -1

, ري٥ ٖٓ كٔخد هٔٔش كيٝى  رخٓظويحّ حُٔؼخى٫ص حُظٞحكو٤ش ٤ًَٓUTM6ºظٍٞ حُٔٔظؼَٝ 

ًُٝي ُِظل٣َٞ ٖٓ ٗظخّ ح٩كيحػ٤خص حُظَر٤ؼ٤ش  ًٔخ ٛٞ ٓٔظويّ ك٢ ِٜٓلش حُٔٔخكش ح٤ُِز٤ش,
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ك٤غ أٗٚ ًِٔخ ُحىص ,  ا٠ُ ٗظخّ ح٩كيحػ٤خص حُـ٤ٞى٤ٔ٣ش, ٝػ٤ِٔش حَُؿٞع حُؼ٢ٌٔ

 .٬ص ح٫ٓخ٤ٓش ٝحُؼ٤ٌٔش ط٣ِي حُيهش حٌُٔخ٤ٗش ُ٪كيحػ٤خصحُوٞح٤ٍُٓخص أٝ حُٔؼخٓ

( حُٔظوٜٜش GNSSػَٔ رَٗخٓؾ ٣لخ٢ً حُزَحٓؾ حُٔٔخك٤ش حُٔٞؿٞىس ىحهَ أؿِٜس )-2

ٝحُٔؼيس ٌُٜح حُـَٝ, ك٤غ ٣وّٞ ٌٛح حُزَٗخٓؾ رظل٣َٞ ح٫كيحػ٤خص حُظَر٤ؼ٤ش ا٠ُ اكيحػ٤خص 

َٓحؿغ ح٩ٓ٘خى كٔذ حَُٔؿغ  ؿ٤ٞى٤ٔ٣ش ٝػ٤ِٔش حَُؿٞع حُؼ٢ٌٔ ٓغ آٌخ٤ٗش  طـ٤٤َ

 حُٔطِٞد.

ػَٔ ٓوخٍٗش ر٤ٖ حُ٘ظخثؾ حُٔظلَٜ ػ٤ِٜخ ٓغ ٗظخثؾ ِٜٓلش حُٔٔخكش ) حُٔظٔؼِش ك٢ رطخهخص  -3

 ٖٓ ػ٤ِٔش حُظل٣َٞ . ُظلي٣ي حُلَٝهخص ٝحُظ٘ٞٛخص حُ٘خطـش حُٞٛق ُ٘وخ١ ح٠ُز٢ ح٢ٍٟ٫( ,

 ؽذٚد اٌذساعــــخ ٚاؽز١بعبد اٌجؾش 

  ؽذٚد اٌذساعــــخ

آٌخ٤ٗش كٔخد حُٔؼخ٬ٓص ح٫ٓخ٤ٓش ػ٠ِ َص ٌٛٙ حُيٍحٓش ٖٓ حُ٘خك٤ش حُٟٔٞٞػ٤ش حهظٜ

رخٓظويحّ حُٔؼخى٫ص  UTM6ºٓٔو٢ ٤ًَٓظٍٞ حُٔٔظؼَٝ حُؼخٖٓ ك٢  ٝحُؼ٤ٌٔش ح٠ُ حُلي 

ٝٓوخٍٗش ؿ٤ٔغ حُ٘ظخثؾ حُٔظلَٜ ػ٤ِٜخ ٓغ  ك٤غ طظ٤ِٔ ٌٛٙ حُ٘ظ٣َش رخُيهش حُؼخ٤ُش,  حُظٞحكو٤ش

   (LGD2006).٤ُِز٤ش كٔذ ٓطق ح٩ٓ٘خى حُٔؼظٔي ٤ُِز٤خ ٗظخثؾ ِٜٓلش حُٔٔخكش ح

 اٌجؾش اؽز١بعبد

 رطخهخص ٝٛق ٗوخ١ ٟز٢ أ٢ٍٟ ٓؼِٞٓش ح٫كيحػ٤خص ٖٓ ِٜٓلش حُٔٔخكش ح٤ُِز٤ش. -1

ح١ٌُ ُٚ هيٍس ػخ٤ُش ك٢ حُظؼخَٓ ٓغ حُٔؼخى٫ص  (MATLAB)رزَٗخٓؾ حُٔخط٬د  ح٫ٓظؼخٗش -2

 . حُٔؼويس

 ػشك ِٕٚبلؾخ إٌزبئظ 

  وشٚوً" اٌّغزؼشك اٌزؾبثٟٙ –ِشو١زٛس "عبٚط  ِغمو 

ظٔؼ٤َ ؿِء ٓؼ٤ٖ ٖٓ ٓطق حٌَُ٘ حُز٠٤خ١ٝ ػ٠ِ ٓٔظٟٞ طٔؼ٬٤ ٛل٤لآ , ك٤غ ٣ٔؼَ ُ

حٌَُ٘ حُز٠٤خ١ٝ ٗظخّ ح٫كيحػ٤خص حُـ٤ٞى٤ٔ٣ش , ر٤٘ٔخ حُٔٔظٟٞ ٣ٔؼِٚ ٗظخّ ح٫كيحػ٤خص 

غ ٣ـذ إٔ رل٤ ,[1]ُلَ ٓؼخى٫ص حُٔٔو٢ ًًََٝ ك٤َٟخص  -ؿخّٝ حُٔٔظط٤ِش ,ٟٝغ

 ٣ٌٕٞ أكيٛٔخ ىحُش رخُ٘ٔزش ُِؼخ٢ٗ ك٢ حٍُٜٞس حُظخ٤ُش: 
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 [4] ر٢ٜ ًًََٝ حُظ٘خ -( هطخع ٖٓ ٓٔو٢ ؿخ1ٌَّٝٗ)

(, حٍُٜٞس حُؼخٓش ُِٔٔخه٢ ح٫ٓطٞح٤ٗش حُٔٔظؼَٟش حُظ٘خر٤ٜش ك٢ ١َٝٗ ٣1ٟٞق حٌَُ٘)

حُٔٔخه٢ حُظ٘خر٤ٜش حُظ٢ ٖٓ ه٬ُٜخ ٟٝغ ًًََٝ أٓخ٤ٓخطٜخ ٝكَ حُِـِ ح٣َُخ٢ٟ ح١ٌُ ؿؼَ 

 [2].   ٖٓ ٓٔو٢ ؿخّٝ ًًََٝ حُٔٔو٢ ح٧ًؼَ اٗظ٘خٍآ ك٢ حُؼخُْ 

 : [2]حُٔؼخ٬ٓص ) أٓخ٤ٓش ٝػ٤ٌٔش ( ٢ٛٝ ًخُظخ٢ُ  طِٔي حُٔٔخه٢ حُظ٘خر٤ٜش ٗٞػ٤ٖ ٖٓ

.اٌّؼبِلاد الاِب١ِخ )اٌّغزخذِخ لإ٠غبد الاؽذاص١بد اٌزشث١ؼ١خ(                                    1

حُل٤َٟخص حُظ٢ ٟٝؼٜخ ًًََٝ ُلَ ٓؼخى٫ص حُٔٔو٢ ٢ٛ إٔ طٌٕٞ هط١ٞ حُطٍٞ ىحُش ػخرظش 

٬ُكيحػ٤خص حُظَر٤ؼ٤ش, ٝكَٝ إٔ ح٩كيحػ٤خص حُظَر٤ؼ٤ش أٓخ ىٝحثَ حُؼَٝ طٌٕٞ ىحُش ٓظـ٤َس , 

 ٢ٛ ػزخٍس ػٖ ٓظِِٔٔش ح٤ٓش ُلَم هط١ٞ حُطٍٞ ك٢ حٍُٜٞس حُظخ٤ُش :

 

        
     

     
     

      
            

 

         
     

     
     

      
                              

                                                             (2)  
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ك٤غ ٣ٌٖٔ ا٣ـخىٛخ : حُٔؼخ٬ٓص أٝ حُوٞح٤ٍُٓخص ح٫ٓخ٤ٓش ُٔٔو٢ ٤ًَٓظٍٞ, ...        ,  

 ٖٓ حُٔؼخى٫ص ح٫ط٤ش:

 

   
      

 
             

       

 
        

        
  

 
              

   
           

  

2 
                          

   
      

  

 2 
                                   

   
            

  

 2 
                    2    

                                                    

   
       

  

    
            

                                                  

   
           

  

   2 
                                

 ك٤غ:

X0 ٍٞحُٔٔخكش حُٔوطٞػش ٖٓ ىحثَس ح٫ٓظٞحء كظ٠ ىحثَس حُؼَٝ حُٔؼط٤ش ػ٠ِ ه٢ حُط :

 ح١ًَُِٔ .

 حُلَم ك٢ هط١ٞ حُطٍٞ ر٤ٖ ه٢ حُطٍٞ حُٔؼط٢ ٝه٢ حُطٍٞ ح١ًَُِٔ ُِوطخع. :  

           

( ُِلٍٜٞ ػ٠ِ ح٩كيحػ٤خص حُظَر٤ؼ٤ش ك٢ ٓٔو٢ 2طؼٞٝ حُٔؼخ٬ٓص حُٔخروش ك٢ حُٔؼخىُش )

 ٤ًَٓظٍٞ حُٔٔظؼَٝ.

 اٌّؼبِلاد اٌؼىغ١خ )اٌّغزخذِخ لإ٠غبد الاؽذاص١بد اٌغ١ٛد٠غ١خ(

ٛ٘خ ٣ظْ آظويحّ ٗلْ ح١َُٝ٘ حُٜ٘ي٤ٓش حُٔٔظويٓش ك٢ حُلخُش ح٠ُٝ٫, ٝطؤهٌ حُِٔٔش ح٣َُخ٤ٟش 

 حُظخ٤ُش:حٍُٜٞس 
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 ك٤غ إٔ:

ك٤غ ٣ٌٖٔ ٬ص أٝ حُوٞح٤ٍُٓخص حُؼ٤ٌٔش ُٔٔو٢ ٤ًَٓظٍٞ, : حُٔؼخٓ...          ,   

 ا٣ـخىٛخ ًخ٥ط٢:

    
 

     
               

  

 
 
    

  
             

   

   
   

2            

     
   
 2  

                           

    
  

 

 2   
   2       

                                                                                 

    
   

     
                        

 2 2                   

     
   

            2         2        2                  

     
  

 

2      
     

          

                                              

 ك٤غ إٔ:

 Nَح٫ٗل٘خء حُؼٔٞى١ ػ٠ِ ٓٔخّ حُ٘وطش : ٜٗق هط 

 

  √          

 

 ٔظش٠خ ثذؽ١فبٌف ثبٌّؼبدلاد اٌزٛافم١خ

طؼظٔي ١َٝٗ ٌٛٙ حُ٘ظ٣َش ػ٠ِ ىحُظ٤ٖ أكيٛٔخ طٔؼَ ؿِء ٖٓ حٌَُ٘ حُز٠٤خ١ٝ ٝحُؼخ٤ٗش         

طٔؼَ ؿِء ػ٠ِ حُٔطق حُٔٔظٟٞ ًزخه٢ حُ٘ظ٣َخص , ٝٛ٘خ ٤ٓظْ آظويحّ حُ٘طَ حُؼخ٢ٗ ٖٓ ٌٛٙ 
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ح٩كيحػ٤خص حُظَر٤ؼ٤ش ا٠ُ ح٩كيحػ٤خص حُـ٤ٞى٤ٔ٣ش , ك٤غ طٔظويّ حُ٘ظ٣َش َُِؿٞع حُؼ٢ٌٔ ٖٓ 

 :   [2]حُيحُش حُظٞحكو٤ش ٝٓؼخى٫ص ٫ر٬ّ ك٢ ِِٓٔش طخ٣َِ ك٢ حٍُٜٞس حُظخ٤ُش

 

                   

                     

       
     

             2        

              
  

 
           

 
  

     
 
    

  
 
                                           

                      

                      

٣َخ٤ٟش ٓٔخ ٣ئػَ ػ٠ِ حُ٘ظخثؾ طٔظويّ حُٔٔخه٢ حُظو٤ِي٣ش ػ٤ِٔش حُظو٣َذ ُِليٝى ك٢ ح٬َُٔٓ حُ

حُٔظلَٜ ػ٤ِٜخ ًٌُٝي حُيهش, ر٤٘ٔخ ٟٝغ حُؼخُْ ك٬ى٤ٔ٣َ ري٤ٗلخُق ٓؼخىُش ٣ٍخ٤ٟش ؿي٣يس 

 طؼط٢ ك٬ ًخ٬ٓ ٩كيحػ٢ حُؼَٝ ح٧ُٝٓظ١َ ريٕٝ ػ٤ِٔش طو٣َز٤ش  ك٢ حٍُٜٞس حُظخ٤ُش :

     √[
       
       

] [
         
         

]
 
 

                  

     ∑       
 
                                   

     ∑       
 
                                                        

(8)  

ظ٣َش ك٢ ػ٤ِٔش حَُؿٞع ا٠ُ ح٩كيحػ٤خص ( حُٔخروش طلون ح٩كيحػ٤خص ح8ُٓٝ٧حُٔؼخىُش )

حُـ٤ٞى٤ٔ٣ش, ك٤غ ٣ظ٠ق إٔ اكيحػ٢ حُطٍٞ ح٧ُٝٓظ١َ ٓٔخ٣ٝخ ُو٢ حُطٍٞ حُـ٤ٞى٢ٔ٣ ر٤٘ٔخ 

 :  [3]اكيحػ٢ حُؼَٝ ٣ٌٖٔ حُلٍٜٞ ػ٤ِٚ ٖٓ حُٔؼخىُش حُظخ٤ُش 

  2       [√[
         

         
]
 

       ]  
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رو٤ٔش    ( ٢ٛ ٓؼخىُش اكيحػ٢ حُؼَٝ حُـ٤ٞى٢ٔ٣ ك٤غ ٣ظْ أ٫ٝ طؼ٣ٞٞ ه٤ٔش 9حُٔؼخىُش )

طؼٞٝ حُو٤ٔش حُـي٣يس َٓس أهَٟ ك٢ حُٔؼخىُش  ػْ Bه٢ حُؼَٝ ح١ًَُِٔ ػْ حُلٍٜٞ ػ٠ِ 

 [2] . ًؼ٤ِٔش طٌَح٣ٍش ٝطٌٍَ حُؼ٤ِٔش كظ٠ طٔظوَ حُو٤ٔش

 بد اٌزشث١ؼ١خ اٌٝ اؽذاص١بد ع١ٛد٠غ١خ ٚػ١ٍّخ اٌشعٛع اٌؼىغٟرؾ٠ًٛ الإؽذاص١

٠ز٢ ح٢ٍٟ٧ ٓؼِٞٓش ح٩كيحػ٤خص ٓؼزظش حُطزيأ حُيٍحٓش رخهظزخٍ ٝطل٤َِ ر٤خٗخص ػيى ٖٓ ٗوخ١  

طلي٣ي ح٩كيحػ٤خص ٝٓؼظٔيس ٖٓ هزَ ِٜٓلش حُٔٔخكش, ك٤غ طْ ك٢ ٓ٘خ١ن ٓوظِلش ر٤ِز٤خ 

زَٗخٓؾ ـَحك٤ش َٓس أهَٟ, ًُٝي ػٖ ٣َ١ن حُحُظَر٤ؼ٤ش ػْ حَُؿٞع ا٠ُ ح٩كيحػ٤خص حُـ

٩ٓوخ١ ٤ًَٓظٍٞ حُٔٔظؼَٝ  رخٓظويحّ حُٔؼخى٫ص حُٔخروش (Matlab)حُلٔخر٢ حُٔخط٬د 

( , ٝ حٌَُ٘ حُز٠٤خ١ٝ LGD2006( كٔذ َٓؿغ ح٩ٓ٘خى ح٤ُِز٢ )UTM 6ºحُؼخ٢ُٔ )

 .1924( International Hayfordحُٔٔظويّ ٛٞ )

٤ٔ٣ش ك٢ حُزَٗخٓؾ طْ كٔخد ح٩كيحػ٤خص حُظَر٤ؼ٤ش, ٝربىهخٍ ه٤ْ ربىهخٍ ه٤ْ ح٩كيحػ٤خص حُـ٤ٞى

ح٩كيحػ٤خص حُظَر٤ؼ٤ش طْ كٔخد ح٩كيحػ٤خص حُـ٤ٞى٤ٔ٣ش, ك٤غ ٣وّٞ حُزَٗخٓؾ  رظلي٣ي ه٤ْ 

حُٔؼخ٬ٓص ح٧ٓخ٤ٓش ٝحُؼ٤ٌٔش ٝطؼ٠٣ٜٞخ ك٢ ٓؼخى٫ص حُِِٔٔش ح٣َُخ٤ٟش حُوخٛش رٜخ كٔذ 

ُٔٔخه٢ حُظ٘خر٤ٜش, ٝأْٓ ٗظ٣َش ري٤ٗلخُق ك٤َٟش ًًََٝ حُظ٢ ٟٝؼٜخ ُلَ ٓؼخىُش ح

 .(1ٝهي طْ اىٍحؽ ٗظخثؾ حُز٤خٗخص ك٢ حُـيٍٝ ٍهْ )ُِٔٔخه٢ حُٔظليس رخُٔؼخى٫ص حُظٞحكو٤ش, 

(: ٔزبئظ رؾ٠ًٛ الاؽذاص١بد اٌغغشاف١خ اٌٝ الاؽذاص١بد اٌزشث١ؼ١خ فٟ ِغمو ِشو١زٛس 1عذٚي )

 اص١بد اٌغغشاف١خاٌّغزؼشك ثبٌّؼبدلاد اٌزٛافم١خ صُ اٌشعٛع اٌٝ الاؽذ
ٍهْ 

 حُٔ٘طوش
 حُٞٛق

 ٍهْ حُ٘وخ١ حُٔٔـِش ك٢ ِٜٓلش حُٔٔخكش 

SNC12 SNC14 SDL 2-379 

32 

zone 

                                                              ه٢ حُؼَٝ 

                                                             ه٢ حُطٍٞ 

 E 684530.2301    m 564382.6476  m 752570.2645  mحَُ٘ه٤خص 

 N 3533703.9560  m 3340919.9839 m 2742187.3305 mحُ٘ٔخ٤ُخص 

حَُؿٞع ُو٢ 

  حُؼَٝ 
                                                            

حَُؿٞع ُو٢ 

  حُطٍٞ 
                                                           

   ٗٔزش حُوطؤ  

 رخُٔظَ
0.000 m 0.000 m 0.000 m 

   ٗٔزش حُوطؤ  

 رخُٔظَ
0.000 m 0.000 m 0.000 m 

 SDL 117-04 SDL 110-05 GPS 12-3 
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33 

zone 

                                                             ه٢ حُؼَٝ 

                                                              ه٢ حُطٍٞ 

 E 607443.2763 m 514733.1803 m 356678.6485 mحَُ٘ه٤خص 

 N 3009669.0607 m 3491196.3328 m 3578390.0631 mحُ٘ٔخ٤ُخص 

حَُؿٞع ُو٢ 

  حُؼَٝ 
                                                           

حَُؿٞع ُو٢ 

  حُطٍٞ 
                                                            

   ٗٔزش حُوطؤ  

 رخُٔظَ
0.000 m  0.000 m 0.000 m 

   ٗٔزش حُوطؤ  

 رخُٔظَ
0.000 m 0.000 m 0.000 m 

ٍهْ 

 حُٔ٘طوش
 حُٞٛق

 ٍهْ حُ٘وخ١ حُٔٔـِش ك٢ ِٜٓلش حُٔٔخكش 

SDL 122-03 SNC43 SNC28 

34 

zone 

                                                              ه٢ حُؼَٝ 

                                                              ه٢ حُؼَٝ 

 m 673651.7106 m 571696.4183 m 640473.1352  ه٢ حُطٍٞ 

 E 3600531.1055 m 2533079.6518 m 3010578.4854 mحَُ٘ه٤خص 

                                                             Nحُ٘ٔخ٤ُخص 

حَُؿٞع ُو٢ 

  حُؼَٝ 
                                                            

حَُؿٞع ُو٢ 

  حُطٍٞ 
0.000 m  0.000 m 0.000 m 

   ٗٔزش حُوطؤ  

 رخُٔظَ
0.000 m 0.000 m 0.000 m 

35 

zone 

 SNC10 SDL 124-05 SNC21 

                                                              ه٢ حُؼَٝ 

                                                             ه٢ حُطٍٞ 

 E 218283.2806 m 289337.9295 m 265101.2985 mحَُ٘ه٤خص 

 N 3529117.1061 m 3526001.2287 m 3304134.3095 mحُ٘ٔخ٤ُخص 

ع ُو٢ حَُؿٞ

  حُؼَٝ 
                                                            

حَُؿٞع ُو٢ 

  حُطٍٞ 
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   ٗٔزش حُوطؤ  

 رخُٔظَ
0.000 m   0.000 m 0.000 m 

   ٗٔزش حُوطؤ  

 رخُٔظَ
0.000 m 0.000 m 0.000 m 

ٓوخٍٗش ٗظخثؾ كٔخرخص حُزَٗخٓؾ رؼٔخ٤ٗش كيٝى ٓغ ٗظخثؾ ِٜٓلش حُٔٔخكش رؤٔش كيٝى,  طٔض

ؿَحء ػ٤ِٔش , ُظلي٣ي ه٤ْ حُظ٘ٞٛخص ٝحُلَٝهخص حُ٘خطـش ػ٘ي ا(2ًٔخ ٛٞ ٓز٤ٖ ك٢ حُـيٍٝ )

 طل٣َٞ ح٫كيحػ٤خص.

ٔزبئظ رؾ٠ًٛ الاؽذاص١بد اٌغ١ٛد٠غ١خ اٌٝ الاؽذاص١بد اٌزشث١ؼ١خ فٟ ِغمو (: ِمبسٔخ 2عذٚي )

 ِغ ٔزبئظ ِقٍؾخ اٌّغبؽخ ِشو١زٛس ثبٌّؼبدلاد اٌزٛافم١خ 

 ٍهْ حُ٘وطش
 ٗظخثؾ ِٜٓلش حُٔٔخكش ٗظخثؾ حُٔؼخى٫ص حُظٞحكو٤ش

EΔ NΔ 
 Nحُ٘ٔخ٤ُخص  Eَ٘ه٤خص حُ Nحُ٘ٔخ٤ُخص  Eحَُ٘ه٤خص 

SNC12 
684530.230 

m 

3533703.956 

m 

684530.230 

m 

3533703.905 

m 

0.000 

m 

0.051 

m 

SNC14 
564382.647 

m 

3340919.983 

m 

564382.648 

m 

3340919.935 

m 

0.001 

m 

0.048 

m 

SDL 2-

379 

752570.264 

m 

2742187.330 

m 

752570.267 

m 

2742187.290 

m 

0.003 

m 

0.040 

m  

SDL 117-

04 

607443.276 

m 

3009669.060 

m 

607443.276 

m 

3009669.016 

m 

0.00 

m 

0.044 

m 

SDL110-

05 

514733.180 

m 

3491196.332 

m 

514733.181 

m 

3491196.281 

m 

0.001 

m 

0.051 

m 

GPS 12-3 
 m 

356678.648  

 m 

3578390.063 

 

m

356678.649  

 

m

3578390.014 

0.001 

m 

0.049 

m 

SDL 122-

03 

640473.135 

m 

3600531.105 

m 

640473.135 

m 

3600531.054 

m 

0.00 

m 

0.051 

m 

SNC43 
673651.710 

m 

2533079.651 

m 

673651.711 

m 

2533079.612 

m 

0.001 

m 

0.039 

m 

SNC28 
571696.418 

m 

3010578.485 

m 

571696.420 

m 

3010578.441 

m 

0.002 

m 

0.044 

m 

SNC10 
218283.280 

m 

3529117.106 

m 

218283.279 

m 

3529117.055 

m 

0.001 

m 

0.051 

m 

SDL 124-

05 

289337.929 

m 

3526001.228 

m 

289337.929 

m 

3526001.181 

m 

0.000 

m 

0.047 

m 

SNC21 265101.298 3304134.309 265101.301 3304134.262 0.002 0.047 
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 ٍهْ حُ٘وطش
 ٗظخثؾ ِٜٓلش حُٔٔخكش ٗظخثؾ حُٔؼخى٫ص حُظٞحكو٤ش

EΔ NΔ 
 Nحُ٘ٔخ٤ُخص  Eَ٘ه٤خص حُ Nحُ٘ٔخ٤ُخص  Eحَُ٘ه٤خص 

m m m m m m 

 ِٕبلؾخ إٌزبئظ

ظَر٤ؼ٤ش ح٠ُ اكيحػ٤خص ؿ٤ٞى٤ٔ٣ش ٝػ٤ِٔش حَُؿٞع حُؼ٢ٌٔ طل٣َٞ ح٩كيحػ٤خص حُ ٓٔخ ٓزن ٝرؼي

ٓٔو٢ ٤ًَٓظٍٞ حُٔٔظؼَٝ ك٢  ٖٓ ح٩كيحػ٤خص حُـ٤ٞى٤ٔ٣ش ح٠ُ ح٩كيحػ٤خص حُظَر٤ؼ٤ش

(UTM6º( كٔذ َٓؿغ ح٫ٓ٘خى ح٤ُِز٢ )LGD2006 ,)ًُٝي  رخٓظويحّ حُٔؼخى٫ص حُظٞحكو٤ش

حُظ٘خر٤ٜش, ٝحطزخع أْٓ ٗظ٣َش ربطزخع حُل٤َٟخص حُظ٢ ٟٝؼٜخ ًًََٝ ُلَ ٓؼخى٫ص حُٔٔخه٢ 

ري٤ٗلخُق رخُٔؼخى٫ص حُظٞحكو٤ش, ٝػَٔ ٓوخٍٗش ر٤ٖ حُ٘ظخثؾ حُٔظلَٜ ػ٤ِٜخ ٓغ ٗظخثؾ ِٜٓلش 

اط٠ق إٔ ٛ٘خى ط٘ٞٛخص ك٢ ح٩كيحػ٤خص ػ٘ي اؿَحء ػ٤ِٔش ٝاؿَحء حُظلو٤ن ح٬ُُّ,  حُٔٔخكش

ك٢ حُزَٗخٓؾ رؼٔخ٤ٗش ك٤غ إٔ ٌٛٙ حُظ٘ٞٛخص ٗخطـش رٔزذ إٔ حُٔؼخ٬ٓص حُٔٔظويٓش  ,حُظل٣َٞ

, ٝػ٘ي حَُؿٞع رؤٔش كيٝى, ر٤٘ٔخ ك٢ ِٜٓلش حُٔٔخكش طٔظويّ ٓؼخ٬ٓص ا٠ُ حُلي حُوخْٓ

ح٩كيحػ٤خص حُـ٤ٞى٤ٔ٣ش ٣ٌٕٞ ٌٛح حُلَم ٝحٟلآ, ك٤غ كيٝى ٖٓ ح٩كيحػ٤خص حُظَر٤ؼ٤ش ا٠ُ 

طٌٖٔ أ٤ٔٛش حُٔؼخ٬ٓص ح٫ٓخ٤ٓش ٝحُؼ٤ٌٔش ُِٔٔخه٢ ك٢ اطٔخع حُوطخع , كٌِٔخ ُحىص 

حُوٞح٤ٍُٓخص أٝ حُٔؼخ٬ٓص ح٫ٓخ٤ٓش ٝحُؼ٤ٌٔش ُحى حُوطخع ك٢ ح٩طٔخع ٝرخُظخ٢ُ ط٣ِي حُيهش 

 حٌُٔخ٤ٗش ُ٪كيحػ٤خص حُظَر٤ؼ٤ش رخُ٘ٔزش ُ٪كيحػ٤خص حُـ٤ٞى٤ٔ٣ش ػ٘ي حَُؿٞع حُؼ٢ٌٔ.

 

 اٌخلافخ

ح٫ٓخ٤ٓش ٝحُؼ٤ٌٔش ا٠ُ حُلي  حُوٞح٤ٍُٓخصػَٟض ٌٛٙ حُيٍحٓش آٌخ٤ٗش كٔخد حُٔؼخ٬ٓص ٝ

, رٜيف رخٓظويحّ حُٔؼخى٫ص حُظٞحكو٤ش( UTM6ºٓٔو٢ ٤ًَٓظٍٞ حُٔٔظؼَٝ )خٖٓ ك٢ حُؼ

, ٖٝٓ ه٬ٍ ٌٛٙ حُيٍحٓش ٣ٌٖٔ طِو٤ٚ حُ٘ظخثؾ ػ٠ِ حُ٘لٞ ٣ُخىس حُيهش حٌُٔخ٤ٗش ُ٪كيحػ٤خص

 حُظخ٢ُ:

طؼظٔي ػ٠ِ حُظلخَٟ حُٔظظخ٢ُ . حُطَم حُٔخروش ك٢ ا٣ـخى ح٫كيحػ٤خص ًخٗض ٓؼويس ك٤غ 1

٤ٜخ حٓظويحّ ٣َ١وش حُظو٣َذ ٝكٌف رؼٞ حُليٝى حُٔٔظويٓش ك٢ ح٬َُٔٓ ٣ظْ كُِليٝى, ٝ

, ر٤٘ٔخ ك٢ حُٞهض ٓٔخ ٣ئػَ ػ٠ِ حُ٘ظخثؾ ًٌُٝي حُيهش ُِلٍٜٞ ػ٠ِ ح٩كيحػ٤خص ح٣َُخ٤ٟش

حُظٞحكو٤ش أٌٖٓ كٔخد ه٤ْ حُليٝى حُظ٢ طؼط٢ ك٬ حُلخ٢ُ ٝرخٓظويحّ حُٔٔخه٢ رخُٔؼخى٫ص 

 ق ٖٓ حَُٜٔ ا٣ـخى ح٩كيحػ٤خص ريهش ػخ٤ُش.ك٤غ أٛز ًخ٬ٓ ريٕٝ ػ٤ِٔش طو٣َز٤ش

حُوطؤ حُٔظٞهغ ك٢ ٓٔخه٢ حُظو٢٣َ حُٔٔظويٓش كخ٤ُآ ك٢ ٤ُز٤خ ٖٓ ػ٤ِٔش حَُؿٞع ا٠ُ  .2

, ر٤٘ٔخ ك٢ ٓٔو٢ ٤ًَٓظٍٞ  [1]ح٩كيحػ٤خص حُــَحك٤ش ك٢ حُٔ٘ظ٤ٔظَحص ًٔخ ٍٝى ك٢ حَُٔؿغ
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ٓغ حُيهش حٌُٔخ٤ٗش حُٔوخٓش رخُ٘ظخّ , ٌٝٛٙ حُيهش طظٞحكن أهَ ٖٓ ح٤ُِٔٔظَرخُٔؼخى٫ص حُظٞحكو٤ش 

 .( (GNSSحُؼخ٢ُٔ ُِظٟٔٞغ رخ٧هٔخٍ حُٜ٘خػ٤ش 

 اٌزٛف١بد 

 ر٘خءآ ػ٠ِ ٓخ طويّ ٖٓ ٗظخثؾ ٌُٜٙ حُيٍحٓش ٣ٌٖٔ حُظ٤ٛٞش رخ٫ط٢ :

ري٫ ٖٓ حُطَم حُظو٤ِي٣ش حُظ٢ طٔظويّ ػ٤ِٔش  حٓظويحّ ٓٔو٢ ٤ًَٓظٍٞ رخُٔؼخى٫ص حُظٞحكو٤ش. 1

ك٢ طو٤٘ش حُلخٓذ ح٢ُ٥,  حُيهش ك٢ حُوَحث٢ رل٤غ ط٘خٓذ حُظطٍٞ حُٜخثَ حُظو٣َذ, ًُٝي ٣ُِخىس

ٝحٓظويحّ حُزَٓـ٤خص ك٢ اٗظخؽ حُوَحث٢ ح٫ٌُظ٤َٗٝش, ٝهَحث٢ ٗظْ حُٔؼِٞٓخص حُــَحك٤ش, 

 .ٝطو٤٘ش ح٫هٔخٍ حُٜ٘خػ٤ش ك٢ طلي٣ي حُٔٞهغ

ُــَحك٤ش ٖٓ ك٤غ . ٗظَح ُُٜٔٞش حُظؼخَٓ رخ٧كيحػ٤خص حُظَر٤ؼ٤ش رخُٔوخٍٗش رخ٩كيحػ٤خص ح2

طلي٣ي ٓٞهغ أ١ ٗوطش ًٌُٝي ك٢ كٔخد حُٔٔخكخص ٝح٫طـخٛخص ٝحُِٝح٣خ, ُيٟ ٣ـذ ح٧هٌ 

ه٤ْ   رخُطَم حُظو٤ِي٣ش UTM6ºٓٔو٢ ٤ًَٓظٍٞ حُٔٔظؼَٝ رؼ٤ٖ ح٩ػظزخٍ ػ٘ي حٓظويحّ 

حُلَٝهخص ك٢ ح٩كيحػ٤خص حُظَر٤ؼ٤ش ػ٘ي اؿَحء ػ٤ِٔش حُظل٣َٞ, هخٛش ك٢ ح٩كيحػ٤خص 

 .حُ٘ٔخ٤ُش

. ٓٞحِٛش حُزلغ ك٢ ٌٛح حُٟٔٞٞع ٝ ًُي رخٓظويحّ ٓٔخه٢ أهَٟ ٝ ػيى ٓوظِق ٖٓ 3

  حُليٝى كظ٠ ٗٔظط٤غ طؼ٤ْٔ حُ٘ظخثؾ. 

 

 اٌّشاعغ

( , َٓ٘ٝع حَُر٢ حُـ٤ٞى٢ٔ٣ ٝٗظْ حٓوخ١ 2006ِٜٓلش حُٔٔخكش ح٤ُِز٤ش )  [.1]

 حُوَحث٢, َٓؿغ ح٩ٓ٘خى حُـ٤ٞى٢ٔ٣ ح٤ُِز٢.

ـ٤ٞى٤ٔ٣ش حُٔظويٓش ٝػِْ حُظو٢٣َ ( , حُٔٔخكش ح2012ُٓلٔي ٛز١َ ػ٣ٌَٖ ) [.2]

 حُـي٣ي, ؿخٓؼش ١َحرِْ

( , أٓخ٤ٓخص طل٣َٞ ح٫كيحػ٤خص ك٢ حُظو٤٘ش حُلي٣ؼش , 2004ك٬ى٤ٔ٣َ ري٤ٗلخُق ) [.3]

 حُٔـِش حُؼ٤ِٔش حُٔلٌٔش ؿخٓؼش رُٞظٔي حُل٤ٌٓٞش

 ( , حُٔٔخكش حُـ٤ٞى٤ٔ٣ش, حٌُِٔٔش حُؼَر٤ش حُٔؼٞى٣ش.2012ؿٔؼش ٓلٔي ىحٝى ) [.4]
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 فٟ ١ٌج١ب ّجبٟٔؾٛ رؾم١ك اعزذاِخ اٌدٚس اٌّبٌه ٔ

 د. ِؾّذ اٌقغ١ش اٌفشعبٟٔ د. ػجذاٌجبعو ِؾّذ اٌف١زٛسٞ

 . هْٔ ٛ٘يٓش حُؼٔخٍس١َحرِْؿخٓؼش 

amelfeturi@gmail.com 

 هْٔ ٛ٘يٓش حُؼٔخٍس   .حَُٔهذؿخٓؼش        

mselforgani@elamergib.edu.ly 

 اٌٍّخـ

ٓٔخ ٫ٗي ك٤ٚ إٔ حُٔزخ٢ٗ حُٔٔظيحٓش أكيػض ػٍٞس ك٢ حُلٌَ حُٔؼٔخ١ٍ ٝأٛزلض حُٔٔظوزَ 

خ٩ٟخكش ح٠ُ ًٜٞٗخ طٞكَ ر٤جش ٣َٓلش حُٔ٘٘ٞى ُِؼَٔحٕ ُٔخ ُٜخ ٖٓ هٜخثٚ ٛي٣وش ُِز٤جش ر

حُزِيحٕ حُٔظويٓش ١ٞٗ ٢ حٓظويحّ حُٔٞحٍى. هطؼض ُٔٔظؼ٤ِٜٔخ ٌُٜٝٞٗخ طظٔظغ رٌلخءس ػخ٤ُش ك

ًز٤َ ك٢ ططز٤ن ٓلخ٤ْٛ حُٔزخ٢ٗ حُو٠َحء ٝرؼٞ حُزِيحٕ حُ٘خ٤ٓش ٝحُؼَر٤ش ٜٓ٘خ ػ٠ِ ٝؿٚ 

٣ؼظزَ حُٔخُي ٖٓ أْٛ ح١٫َحف حُٔئػَس ٝحُٔ٘و١َش . حُوٜٞٙ ططٔق ُظز٢٘ ح٫ٓظيحٓش أ٠٣خ

َُٔ٘ٝع, ٝحٍُٔٔٞ ُٚ, ٌُُي طؼظزَ ٓز٠٘ رخػظزخٍٙ ٛخكذ ح ١٧ك٢ هَحٍحص حُظ٤ْٜٔ ٝحُظ٘ل٤ٌ 

ٍؿزخص حُٔخُي ٝٓظطِزخطٚ ٓليى ٍث٢ٔ٤ ٖٓ ٓليىحص حُظ٤ْٜٔ. ٝك٢ ظَ طي٢ٗ ٓٔظٟٞ آظيحٓش 

حُٔزخ٢ٗ ك٢ ٤ُز٤خ ٝح١ٌُ ٤٘٣َ ح٠ُ هٍٜٞ ك٢ ىٍٝ حُٔخُي ٗلٞ ط٤ٔ٠ٖ ٓظطِزخص ح٫ٓظيحٓش 

ٔخُي حُٔظؼِوش رٌَ٘ كؼخٍ ك٢ َٓكِش حُظ٤ْٜٔ. ٣ٜيف ٌٛح حُزلغ ح٠ُ طو٤٤ْ ٓٔظ١ٞ هٜخثٚ حُ

حُزلغ أِٓٞد حُظل٤َِ حُٞٛل٢ ٖٓ ه٬ٍ  حٗظٜؾرظلو٤ن ٓظطِزخص ح٫ٓظيحٓش ك٢ حُٔزخ٢ٗ ر٤ِز٤خ. 

ىٍحٓش هٜخثٚ حُٔخُي أػ٘خء َٓكِش حُظ٤ْٜٔ. طْ طلي٣ي ٓظـ٤َحص هٜخثٚ حُٔخُي ٖٓ ه٬ٍ 

ء حُيٍحٓخص حُٔخروش ػْ طـ٤ٔغ حُز٤خٗخص ػٖ ٣َ١ن ح٫ٓظز٤خٕ ٝحُظؤ٤ًي ػ٠ِ حُ٘ظخثؾ ربؿَح

حُٔوخر٬ص حُ٘و٤ٜش ٓغ  ٓٔؼ٢ِ حُـٜخص حُٔخٌُش ٝكَم حُظ٤ْٜٔ. ٓغ إٔ حُ٘ظخثؾ أٟٝلض إٔ  

ٓٔظٟٞ اىحٍس ػ٤ِٔخص حُظ٤ْٜٔ ًخٕ ٓظ٢ٓٞ ر٤٘ٔخ ًخٗض حُٔظـ٤َحص ح٫هَٟ حَُٔطزطش 

ٝٓٔظ١ٞ اُظِحّ ٓٔؼ٤ِٚ رَٔحػخس ططز٤ن ٓلخ٤ْٛ ح٫ٓظيحٓش  ٝهزَطٚرخ٫ٓظيحٓش ًٔؼَكش حُٔخُي 

ٓظي٤ٗخ. طِٞٛض حُيٍحٓش ح٠ُ ػيس ط٤ٛٞخص ٝ حُظ٢ ٖٓ ٗخٜٗخ طل٤ٖٔ ك٢ حُٔزخ٢ٗ ًخٕ 

         هٜخثٚ حُٔخُي ٗلٞ طلو٤ن ط٤ْٜٔ ٓٔظيحّ ُِٔزخ٢ٗ ك٢ ٤ُز٤خ.

حُظ٤ْٜٔ  ,هٜخثٚ ٓخُي حَُٔ٘ٝع ،حُٔزخ٢ٗ حُو٠َحء، حُٔٔظيحٓش حُٔزخ٢ٗاٌىٍّبد اٌذاٌخ: 

 حُٔٔظيحّ, ٤ُز٤خ.

mailto:amelfeturi@gmail.com
mailto:amelfeturi@gmail.com
mailto:mselforgani@elamergib.edu.ly
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 Abstract 

There is no doubt that sustainable buildings create a revolution in 

architecture thoughts  and become a target future for architecture 

because of its  environmentally friendly  characteristics and  it offer a 

comfortable environment for users, and highly  efficient in use of 

recourses.   In this matter, developed countries went farther in 

applying the notion of green buildings and also, some developing and 

Arabic countries in particular seek to adopt sustainability.  The owner 

considers an important part in taking decisions concerning design and 

implementation of any project, because of financial responsibility and 

his requirements are a vital design constrains. Libya‘s rank of 

sustainability is quite low, that possibly because of the shortcoming of 

the role of owner towards implementation of sustainably during 

design phase.  This research aims to evaluate owner‘s characteristics 

in respect of sustainability in buildings in Libya. Research 

methodology includes a descriptive analysis of owner characteristics 

during design phase. Variables of owner‘s characteristics were 

identified through literature review, questionnaire and interviews with 

owner representatives and design team. Although, results clarified that 

level of management of design processes was average, while other 

owner‘s variables concerning sustainability such as knowledge, 

experience, and commitment   was below average. Finally, this study 

developed a number of recommendations for enhancing owner‘s 

characteristics towards achieving a sustainable buildings design in 

Libya.           

Keywords: sustainable buildings, green buildings, owner 

characteristics, sustainable design, Libya. 
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 اٌّمذِخ .1

ك٢ حُٔخرن ًخٗض حُؼٞحَٓ حَُث٤ٔ٤ش ُظو٤ْ حُٔ٘خ٣ٍغ حُؼَٔح٤ٗش ط٘زؼن ٖٓ ٓ٘طِن ؿٞىس حُظ٤ْٜٔ 

زخص ح٫ٗ٘خث٤ش ٝطلو٤ن حُ٘ٞحك٢ حُٔؼٔخ١ٍ ٝحُٜ٘ي٢ٓ ٝ ٓيٟ طلو٤ن حُؼ٬هخص حُٞظ٤ل٤ش ٝحُٔظطِ

رٔوظِق حٗٞحػٚ ػٖ  حُز٤ج٢رخُى٣خى ٓؼي٫ص حُظِٞع   شج٤٤حُـٔخ٤ُش, ا٫ أٗٚ رؼي طلخهْ ح٫ٍٓٞ حُز

ٖٓ ٓوخ١َ ُِزَ٘ ًخٕ ُِحٓخ اٟخكش ػخَٓ ح٫ٓظيحٓش. ٝرخُظخ٢ُ  ٚحُليٝى حُٔٔٔٞف رٜخ ٝٓخ طٔزز

ز٠٘. إ ح٫ٓظيحٓش ٜٓطِق هي٣ْ أٛزق ٌٛح حُؼخَٓ حُٔؼ٤خٍ ح٫ْٛ ٝحُلخْٓ ػ٘ي طو٤٤ْ ح١ ٓ

كي٣غ ٗٔز٤خ أكيع طـ٤٤َ ك٢ حُلٌَ حُؼخ٢ُٔ رٌَ٘ ػخّ ٝحُلٌَ حُٔؼٔخ١ٍ رٌَ٘ هخٙ, كوي 

ج٤ش ًٌِٔ٘ش ح٫كظزخّ ٤ٜٓطِق ح٫ٓظيحٓش ً٘ظ٤ـش ُٔخ كيع ًٌُٞذ ح٫ٍٝ ٖٓ ٓ٘خًَ ر حٗزؼن

أٝحهَ  حُلَح١ٍ ٝػٞحهزٜخ حُٞه٤ٔش ػ٠ِ حٌُٔخٕ. ًٔخ ظَٜ ٓلّٜٞ حُؼٔخٍس حُو٠َحء ك٢

حُوَٕ حُؼ٣َٖ٘ ٝأٛزق حُٔلٍٞ ح٫ْٛ ك٢ أىر٤خص حُلٌَ حُٔؼٔخ١ٍ حُٔؼخَٛ. ك٤غ أٓظٞ ك٤ض 

كٌَس حُؼٔخٍس حُو٠َحء ٖٓ ح٫ٗـخٍ ٝىٍٝٛخ حُز٤ج٢ حُٔ٘ٔـْ ٓغ حُطز٤ؼش ٝ حُٔظٔؼَ ك٢ 

                                                                                                  حٓظٜخٙ ػخ٢ٗ أ٤ًٔي حٌَُرٕٞ ٝاٗزؼخع ح٫ًٔـ٤ٖ ٝطٞك٤َ حُظ٬ٍ.                                  

ُوي ٜٗيص ٤ُز٤خ ه٬ٍ حُؼوٞى حُؤْ ح٫ه٤َس ١لَس ػَٔح٤ٗش ٝ طِح٣ي ِٓلٞظ ٠ٓٝطَى ك٢ 

ًز٤َ  ٟـ٢حُٔ٘خ٣ٍغ حُؼَٔح٤ٗش حُٔظ٘ٞػش ىٕٝ َٓحػخس ح٫ػَ حُز٤ج٢ حُِٔز٢ ُِٔزخ٢ٗ,  ٓٔخ ٌَٗ 

ٝٓظِح٣ي ػ٠ِ حُز٤جش ٝاٍطلخع ٓؼي٫ص حُظِٞع حُز٤ج٢ ٝآظِ٘حف ُِٔٞحٍى حُطز٤ؼ٤ش. أى١ ٌٛح 

ٓٔظؼ٤ِٜٔخ ٖٓ ٗخك٤ش  حكظ٤خؿخص ٫ طِز٢حُظٞؿٚ ح٠ُ اٗظ٘خٍ ظخَٛس حُٔزخ٢ٗ ح٠٣َُٔش حُظ٢ 

حَُحكش حُٔ٘خه٤ش  ك٤غ طؼظٔي أؿِذ ٌٛٙ حُٔزخ٢ٗ رٌَ٘ ٗزش ًخَٓ ػ٠ِ ح٫ؿِٜس 

ٝحُظز٣َي ٤ٛلخ ٓغ اٗؼيحّ حٝ هٍٜٞ ك٢ حُظ٣ٜٞش  ٝح٫ٟخءس  ك٢ حُظيكجش ٗظخء  ح٤ٌٌَُٜٓٝخ٤ٌ٤ٗش 

حُطز٤ؼ٤ش ٝح٫ػظٔخى ػ٠ِ ٜٓخىٍ حُطخهش حُـ٤َ ٓظـيىس. ُوي اُىحى  طلخهْ ح٫َٓ ك٢ ح٥ٝٗش 

ح٫ه٤َس ٗظ٤ـش ُِظَٝف ح٤ُٔخ٤ٓش ٝح٫هظٜخى٣ش حُظ٢ طؼخ٢ٗ ٜٓ٘خ حُز٬ى ٓٔخ طَطذ ػ٤ِٚ اٗوطخع 

حٌَُٜرخث٢ ُٔخػخص ٣ٞ١ِش. ُٔي حُؼـِ حٗظَ٘ص حُُٔٞيحص حٌَُٜرخث٤ش ٓٔخ ٓظٞحَٛ ك٢ حُظ٤خٍ 

 ٓزذ ك٢  اُى٣خى ٓؼي٫ص حُظِٞع حُز٤ج٢ ٝحُٔٔؼ٢ ٝحُز١َٜ.  

إ ط٘ل٤ٌ ح١ ٓز٠٘ ٣ظطِذ طٞظ٤ق هزَس ٝآٌخ٤ٗخص ٝؿٜٞى ػيى ٖٓ ح١٫َحف ٝطظٞهق ؿٞىس 

حٍس ٝط٘ل٤ٌ حَُٔ٘ٝع, ًُٝي حُظ٘ل٤ٌ ػ٠ِ ٓيٟ حُظِحّ ًَ ١َف ٖٓ ح١٫َحف حُظ٢ ُٜخ ػ٬هش ربى

رو٤خّ ًَ ١َف رٔٔج٤ُٞخطٚ ػ٠ِ أًَٔ ٝؿٚ. ٓيٟ طلْٜ ًَ ١َف ُِيٍٝ حُٔ٘خ١ ح٤ُٚ ٝهيٍطٚ 

ػ٠ِ اٗـخُ حُٜٔخّ حٌُِٔق رٜخ ُٚ حػَٙ ػ٠ِ ؿٞىس حُظ٤ْٜٔ ٝحُظ٘ل٤ٌ. طظؼيى ح١٫َحف حُٔ٘و١َش 

٬هش ٓزخَٗس ك٢ َٓحكَ حَُٔ٘ٝع حُٔوظِلش ٣ٝؼظزَ حُٔخُي  ٖٓ أْٛ ح١٫َحف حُظ٢ ُٜخ ػ

(. إ ٓٔظٟٞ اىٍحى حُٔخُي (Elforgani, Rahamat, 2012رظ٤ْٜٔ ٝط٘ل٤ٌ أ١ ٓز٠٘ 
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ُٔلخ٤ْٛ ح٫ٓظيحٓش ػخَٓ ْٜٓ هي ٣ٞػَ ك٢ ٓٔظ١ٞ ٓوَؿخص ط٤ْٜٔ حُٔزخ٢ٗ حُٔٔظيحٓش 

((Hes,2005. 

 اٌّؾىٍخ اٌجؾض١خ .1.1

ٓظيحٓش ُْٝ ٣ٔظيٍ س ك٢ ٤ُز٤خ طلظوَ ح٠ُ ططز٤ن ٓلخ٤ْٛ ح٫يٖٓ حُٞحٟق ؿ٤ِخ إٔ حُٔزخ٢ٗ حُٔ٘ل

رٞؿٞى ٓز٠٘ ٓٔظيحّ ك٢ ٤ُز٤خ كٔذ حُٔؼخ٤٣َ حُؼخ٤ُٔش ُظو٤٤ْ ح٫ٓظيحٓش. ًٔخ ُٞكع ح٠٣خ رخٕ 

ٓؼظْ ٓ٘خ٣ٍغ حُوطخع حُؼخّ طٜيف ح٠ُ طلو٤ن أؿَحٝ هي٤ٓش ٝإٔ ٓ٘خ٣ٍغ حُوطخع حُوخٙ 

ك٢ ح٫ػظزخٍ َٓحػخس ط٤ٔ٠ٖ ٓلخ٤ْٛ  ح٧هٌىٕٝ  حٓظؼٔخ٣ٍشطٜيف ا٠ُ طلو٤ن أؿَحٝ 

ش  ٝحُٔئػَس ك٢ َٓكِش حُظ٤ْٜٔ ح١ ٓز٠٘ ١يحٓش. ٣ؼظزَ حُٔخُي ٖٓ أْٛ ح١٫َحف حُٔ٘وَح٫ٓظ

ٛخكذ حَُٔ٘ٝع, ٝحٍُٔٔٞ ُٚ. ك٤غ طِؼذ ؿٞىس هٜخثٚ حُٔخُي رخُؾ ح٫ػَ ك٢  رخػظزخٍٙ

حُوٍٜٞ  ٚخٍٝ ٌٛٙ حٍُٞهش رخُزلغ ٝحُظل٤َِ أٝؿٜ٘طؼ٣ِِ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ. ٌُح طظ

 ُي  ٝحُظ٢  طلٍٞ ىٕٝ ط٤ٔ٠ٖ ٓلخ٤ْٛ ح٫ٓظيحٓش ك٢ حُٔزخ٢ٗ ر٤ِز٤خ. ٝحُؼـِ ك٢ هٜخثٚ حُٔخ

 . فشم١خ اٌجؾش2.1

٣يٍّ ٌٛح حُزلغ ٓظـ٤َحص حُؼخَٓ حُظخرغ )هٜخثٚ حُٔخُي(  ٝأػَٙ ػ٢ِ ٓظـ٤َحص حُؼخَٓ 

(. ٌُح ٣ٌٖٔ طلي٣ي ك٤َٟش حُزلغ 1حُٔٔظوَ )ٓٔظٟٞ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ(. ٌَٗ )

ؿٞىس هٜخثٚ حُٔخُي ٣ئػَ ك٢  : ٓٔظ١ٞ 0فػ٢ِ حُ٘لٞ حُظخ٢ُ:  حُظ٢ ٓٞف ٣ظْ حهظزخٍٛخ

: ٓٔظ١ٞ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ ٫ ٣ظؤػَ   1ف ٓٔظ١ٞ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ. 

 ؿٞىس هٜخثٚ حُٔخُي. رٔٔظ١ٞ

 

 ( ٣ٟٞق ك٤َٟش حُزلغ1ٌَٗ )

                    

 . أ٘ذاف اٌجؾش3.1

ِٔلش ُظلو٤ن ٓزخ٢ٗ ٓٔظيحٓش ك٢ ٤ُز٤خ. إ ح٫ٓظيحٓش حُؼَٔح٤ٗش ٣ؤط٢ ٌٛح حُزلغ ً٘ظ٤ـش ُِلخؿش حُ

أٛزلض ٓطِزخ ٣ٍَٟٝخ ٫ ؿ٠٘ ػ٘ٚ, كٌخٕ حُٜيف حَُث٢ٔ٤ ٖٓ ٌٛح حُزلغ ٛٞ ٓلخُٝش كْٜ ىٍٝ 
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(  حُظؼَف ػ٠ِ أْٛ 1 :ٓخ ٢ِ٣حُٔخُي ك٢ طلو٤ن ح٫ٓظيحٓش ُِٔزخ٢ٗ ٌٝٛح حُٜيف ٣ظلون ٖٓ ه٬ٍ 

(  طلي٣ي ٓٔظ١ٞ ؿٞىس 2ُي أػ٘خء حُؼ٤ِٔش حُظ٤ٔ٤ٜٔش ُِٔزخ٢ٗ. حُٔظـ٤َحص حُٔظؼِوش روٜخثٚ حُٔخ

هٜخثٚ حُٔخُي أػ٘خء حُؼ٤ِٔش حُظ٤ٔ٤ٜٔش ُِٔزخ٢ٗ ٝحُظ٢ طؼُِ ٓٔظٟٞ ٓوَؿخص حُظ٤ْٜٔ 

( حُظؼَف ػ٠ِ حُظلي٣خص حُظ٢ طٞحؿٚ حُٔخُي ٝحُظ٢ ٖٓ ٗؤٜٗخ طل٤ٖٔ 3حُٔٔظيحّ ُِٔزخ٢ٗ ك٢ ٤ُز٤خ. 

 ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ. 

 بي ٚؽذٚد اٌجؾش . ِغ4.1

طظٔلٍٞ حُيٍحٓش رٌَ٘ ٍث٢ٔ٤ ػ٢ِ ٓٔظٟٞ هٜخثٚ حُٔخُي حُٔظؼِوش رظ٤ٔ٠ٖ ٓلخ٤ْٛ 

ح٫ٓظيحٓش ػ٘ي ط٤ْٜٔ حُٔزخ٢ٗ ك٢ ٤ُز٤خ. ك٢ ٌٛح حُزلغ ٤ٌٕٓٞ ٓـخٍ حُيٍحٓش  ٗخ٬ٓ ُٔٔؼ٢ِ 

حُيٍحٓش حٌُٔخطذ ح٫ٓظ٘خ٣ٍش حُٜٔٔٔش ُِٔزخ٢ٗ  حٓظٜيكضحُٔخُي رخُوطخع حُؼخّ ٝحُوخٙ ٌُُي 

حُؼخٓش ٝحُوخٛش ٝاىحٍحص  حَُٔ٘ٝػخص رخُُٞحٍحص ٝح٤ُٜجخص ٝح٫ؿِٜس حُؼخٓش.  ٣وٜي رخُٔخُي 

ك٢ ٌٛٙ حٍُٞهش حُزلؼ٤ش ٛٞ حُـٜش حُٔخٌُش َُِٔ٘ٝع ٓٞحء ًخٕ هطخع ػخّ أٝ هخٙ أ١ ٖٓ 

حٌُٖٔٔ إٔ ٣ٌٕٞ ٗوٚ ١ز٤ؼ٢ أٝ اػظزخ١ٍ ٝ ًٌُي ٓٔؼ٢ِ ٌٛٙ حُـٜخص حُؼخٓش ٖٓ حُٜٔ٘ي٤ٖٓ 

ٜخص ٝحُوخث٤ٖٔ ػ٠ِ ط٤ْٜٔ ٝٓظخرؼش َٓحكَ ط٤ْٜٔ ٝط٘ل٤ي حُٔ٘خ٣ٍغ ك٢ ك٢ ٓوظِق حُظوٜ

 ٤ُز٤خ.  

 اٌذساعبد اٌغبثمخ .2

طظْٔ ٓؼظْ حُٔزخ٢ٗ ك٢ حُؼخُْ رظي٢ٗ ط٤ٔ٠ٖ ٓظطِزخص ح٫ٓظيحٓش. كوي  أٟٝلض حُيٍحٓخص        

٢ٗ ٖٓ حُٔزخ ٓخ ط٘ظـٚحُٔخروش ػيّ ًلخءس آظ٬ٜى حُطخهش  ٝح٤ُٔخٙ ك٢ حُز٤جش ح٤ُ٘ٔيس  ًٌُٝي 

(. اه٤ٔ٤ِخ أظَٜ طو٣ََ حُٔـِْ حُؼخ٢ُٔ ُِٔزخ٢ٗ 2018طِٞع ٝٓوِلخص ) ٍٗٞ ٝحكٔي, 

رؤٕ أؿِذ حُٔزخ٢ٗ ك٢ ىٍٝ ٗٔخٍ أك٣َو٤خ ٝحَُ٘م ح٢ٓٝ٫ ٫ طِز٢  2013حُو٠َحء ٓ٘ش 

. ٓل٤ِخ إ ًلخءس آظ٬ٜى حُطخهش ك٢ ALAN,. 2013) )ٓظطِزخص ١َٝٗٝ ح٫ٓظيحٓش 

ًٔخ أطزؼغ ٗظخثؾ رلغ هخّ رٚ حُلَؿخ٢ٗ    (TAWIL & et al) حُٔزخ٢ٗ ر٤ِز٤خ ؿ٤َ ٓٔظيحّ 

إٔ ٓٔظٟٞ ٓوَؿخص ط٤ْٜٔ حُٔزخ٢ٗ ك٢ ٤ُز٤خ ٓظي٢ٗ رٌَ٘ ػخّ.  كوي  2018ٝحُل٤ظ١ٍٞ ٓ٘ش 

ك٢ ٤ُز٤خ رٔظش ٓؼخ٤٣َ ٢ٛٝ ؿٞىس حُز٤جش حُيحه٤ِش ٝ حٓظيحٓش  حُٔزخ٢ٗطْ طو٤٤ْ ٓٔظٟٞ آظيحٓش 

ح٤ُٔخٙ ٝحُٔٞحٍى ٝحُٔٞحى حُٔٔظيحٓش ٝ كخػ٤ِش  طوط٢٤ ٝحىحٍس حُٔٞهغ ٝ ًلخءس أٓظ٬ٜى

(.  ٖٓ حُٔؼَٝف إٔ 2أٓظ٬ٜى  حُطخهش ٝ ح٫رظٌخٍ ٝحُظـي٣ي ًٔخ ٛٞ ٟٓٞق ك٢ حٌَُ٘  )

(, طزيأ رٔٞؿِ حُٔخُي  ٍَٝٓٝح  رَٔكِش 3ىٍٝس ك٤خس  أ١ ٓز٠٘, ًٔخ ٟٓٞق رخٌَُ٘ )

س ح٫ٓظؼٔخٍ ٝط٘ظ٢ٜ رخُٜيّ حُظ٤ْٜٔ ػْ حُظ٘ل٤ٌ ٝحُظ٘ـ٤َ ٝح٤ُٜخٗش, ٍٝرٔخ حُظـي٣ي أٝ اػخى

. ا٫ إٔ حُيٍحٓخص حُٔظؼِوش ريٍٝ حُٔخُي ٝٓ٘خًٍظٚ ك٢ َٓكِش حُظ٤ْٜٔ 2010))ح٢ٔ٤ُ٘,
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.  ٌُُي أٟٝلض حُيٍحٓخص حُٔخروش إٔ ٓٔظٟٞ  (Egbu, Ilozor,2007)ٓخُحُض ه٤ِِش ؿيح 

ْ هٜخثٚ حُٔخُي ػخَٓ ؿ١َٛٞ ٣ٞػَ ػ٢ِ أىحء ك٣َن حُظ٤ْٜٔ, ٌُح كبٕ ػيّ ط٤ٔ٠ٖ ٓلخ٤ٛ

 ,Hes, 2005)ٝٓظطِزخص ح٫ٓظيحٓش ك٢ حُٔزخ٢ٗ هي ٣َؿغ ُؼيّ ١ِذ حُٔخُي ٍٝؿزظٚ ك٢ ًُي 

Owen, 2003). 

 

وَؿخص حُظ٤ْٜٔ حُٔٔظيحّ ُِٔزخ٢ٗ ك٢ ٤ُز٤خ رٔٔظٟٞ حُٔزخ٢ٗ حُٔٔظيحٓش. ( ٓوخٍٗش ٓٔظ١ٞ 2ٌَٓٗ )

 , رظَٜف(.2018حُٜٔيٍ: )حُلَؿخ٢ٗ ٝحُل٤ظ١ٍٞ 

طئػَ ٓٔظ١ٞ ىٍح٣ش ٝٓؼَكش حُٔخُي رٔلخ٤ْٛ حُظ٤ْٜٔ حُٔٔظيحّ ػ٠ِ ٓوَؿخص حُظ٤ْٜٔ, ك٤غ 

ظطِزخص ح٫ٓظيحٓش ك٢ إٔ ٓؼظْ حُـٜخص حُٔخٌُش ٫ طيػْ رَحٓؾ حُظي٣ٍذ ٝحُظؼ٤ِْ ك٤ٔخ ٣ظؼِن  رٔ

. ًٔخ إٔ ٓٔظ١ٞ هزَس حُٔخُي ك٢ ٓـخٍ ح٫ٓظيحٓش طئػَ ػ٠ِ  Alinaitwe (2008) حُٔزخ٢ٗ

. كٌِٔخ أُىحىص هزَس حُٔخُي ًِٔخ (Pheng & Chuan, 2006)ٓٔظ١ٞ ٓوَؿخص حُظ٤ْٜٔ 

(. إ ٜٓخٍحص حُٔخُي (Ahmed,2007 ُحىص اكظٔخ٤ُش طلٖٔ ٓٔظ١ٞ  ٓوَؿخص حُظ٤ْٜٔ 

ىحٍس ٝط٤ٔ٘ن ػ٤ِٔخص حُظ٤ْٜٔ ُٜخ طؤػ٤َ ٓزخَٗ ػ٢ِ ؿٞىس ٓوَؿخص حُظ٤ْٜٔ اروٜٞٙ 

ٓوَؿخص حُلؼخٍ ر٤ٖ حُٔخُي ٝ ك٣َن حُظ٤ْٜٔ ٣وٞى ح٠ُ طل٤ٖٔ  حُٔٔظيحّ, ك٤غ إٔ  حُظٞحَٛ

ًٔخ إٔ ح٫ٗوَح١ ٝحُظ٤ٔ٘ن حُلؼخٍ ر٤ٖ (. (Karlson, 2008 ط٤ْٜٔ حُٔزخ٢ٗ حُٔٔظيحٓش 

أ١َحف حَُٔ٘ٝع ٖٝٓ ر٤ْٜ٘ حُٔخُي ٣ؼَٔ ػ٠ِ طل٤ٖٔ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ 

(Yudelson, 2009) . ح٠ُ طٞحَٛ ٓزخَٗ ر٤ٖ  ك٤غ إٔ ١ز٤ؼش ػ٤ِٔخص حُظ٤ْٜٔ طلظخؽ

ٖٓ ط٤ٔ٠ٜ٘خ ك٢ حُظ٤ْٜٔ  ٝحُظؤًيك٢ ح٫ػظزخٍ ٓظطِزخص حُٔخُي  ح٧هٌحُٔخُي ٝحُْٜٔٔ ٢ٌُ ٣ظْ 

(Yahya, et al, 2007) أؿَ طلو٤ن حُز٘خء حُٔٔظيحّ ٣٘زـ٢ ػ٢ِ حُٔخُي حُظل٢ِ ٖٓ .

 Shafii andرخُٔٔج٤ُٞش روٜٞٙ طٞك٤َ حُٞهض ٝحُظٌِلش ح٫ٟخك٤ش حُٔظَطزش ػٖ ًُي 
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Othman (2007) ه٬ٍ آظؼَحٝ حُيٍحٓخص حُٔخروش طْ طلي٣ي أْٛ حُٔظـ٤َحص حُٔئػَس ٖٓ .

ػ٠ِ هٜخثٚ حُٔخُي ٝحُٔظٔؼِش ك٢ ٓٔظٟٞ ٓؼَكش حُٔخُي ٝهزَطٚ ٝحُظِحٓٚ ٝهيٍطٚ ػ٠ِ 

اىحٍس  ػ٤ِٔخص حُظ٤ْٜٔ ٝكؼخ٤ُش حُظٞحَٛ ٝطٞك٤َ حُيػْ حُٔخى١. ٤ٓٝظْ ك٢ ٌٛٙ حٍُٞهش حُزلؼ٤ش 

وش رخُٔخُي ٝحُظ٢ طئػَ ك٢ ٓٔظٟٞ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ ٓ٘خه٘ش ٌٛٙ حُٔظـ٤َحص حُٔظؼِ

 ُِٔزخ٢ٗ ك٢ ٤ُز٤خ.

 

 (2010( ٣ٟٞق ىٍٝس ك٤خس حُٔز٠٘. )حُٜٔيٍ: ح٢ٔ٤ُ٘ 3ٌَٗ ) 

 

 هش٠مخ اٌجؾش .3

ٖٓ ٜٓخىٍ ٓظؼيىس  ٝح٥ٍحءحُٔؼِٞٓخص  حٓظٔوخءٗظَح ُطز٤ؼش ٌٛح حُزلغ حُٔؼظٔي ػ٠ِ 

 حُظؼ٤ِغط٤ْٜٔ حُٔزخ٢ٗ كوي أػظٔي ٜٓ٘ؾ ٝأ١َحف ٓوظِلش ُٜخ ػ٬هش ٓزخَٗس رَٔحكَ 

Triangulation)) ٌٛح حُزلغ ػ٢ِ ٝؿٚ  حُز٤خٗخص. ٝطل٤َِ ُـٔغ ًُٝي حُزلغ ك٢

هٜخثٚ حُٔخُي ك٤ٔخ ٣ظؼِن رٔلخ٤ْٛ  ٓٔظ١ٞحُوٜٞٙ ٣يٍّ حُؼ٬هش ر٤ٖ ػخ٤ِٖٓ ٛٔخ 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   196 

 
 

٣َوش ١ حػظٔيصٝ ػ٬هظٚ رٔٔظ١ٞ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ ُِٔزخ٢ٗ ك٢ ٤ُز٤خ.  ح٫ٓظيحٓش

حُزلغ ك٢ حَُٔكِش ح٠ُٝ٫ ػ٢ِ حُيٍحٓخص حُٔخروش ٝحُظ٢ رٞحٓطظٜخ طْ طـ٤ٔغ ٓظـ٤َحص 

 حُؼخُؼشطـ٤ٔغ حُز٤خٗخص ٖٓ ه٬ٍ ح٫ٓظز٤خٕ. حَُٔكِش  حُؼخ٤ٗشحُيٍحٓش  ٝط٠ٔ٘ض حَُٔكِش 

ػ٠ِ اؿَحء ٓوخر٬ص ٗو٤ٜش ُظؤ٤ًي حُ٘ظخثؾ ٝ أٓظويّ رَٗخٓؾ حُظل٤َِ ح٫كٜخث٢  حٗظِٔض

(SPSSِك٢ طل ) .٤َ حُز٤خٗخص ٝآظ٘زخ١ حُ٘ظخثؾ  

 ِٕبلؾخ إٌزبئظ  .4

ٗٞه٘ض ٗظخثؾ ح٫ٓظز٤خٕ ٝحُٔوخر٬ص حُ٘و٤ٜش ٝكن حُٔظـ٤َحص حَُث٤ٔ٤ش ُٔٔظٟٞ هٜخثٚ 

ٝٓٔظ١ٞ حُظِحّ ٓٔؼ٢ِ  ٝهزَطٚحُٔخُي ه٬ٍ َٓكِش حُظ٤ْٜٔ ٢ٛٝ ٓٔظ١ٞ ٓؼَكش حُٔخُي 

١ هيٍس ٓٔؼ٢ِ حُٔخُي ُِو٤خّ حُٔخُي رَٔحػخس ططز٤ن ٓلخ٤ْٛ ح٫ٓظيحٓش ك٢ حُٔزخ٢ٗ ٝ ٓٔظٞ

رظ٤ٔ٘ن َٝٓحهزش َٓحكَ ػ٤ِٔخص حُظ٤ْٜٔ ٝ ٓٔظ١ٞ حُظِحّ حُٔخُي رظٞك٤َ حُيػْ حُٔخ٢ُ ٠ُٔخٕ 

حٕ ٣ٌٕٞ حُظ٤ْٜٔ حُٜ٘خث٢ ٓٔظيحّ ٝ ٓٔظ١ٞ كخػ٤ِش ١َم حُظٞحَٛ ٓٔؼ٢ِ حُٔخُي ٓغ ك٣َن 

حػ٘خء ػ٤ِٔخص  ُشخحُلؼّ حُظ٤ْٜٔ ٝ هيٍس ٓٔؼ٢ِ حُٔخُي ػ٢ِ حُٔلخكظش ػ٢ِ حُظٞحَٛ ٝحُٔ٘خًٍش 

( إٔ حُٔٔظٟٞ حُؼخّ 1حُظ٤ْٜٔ. أٟٝلض ٗظخثؾ ح٫ٓظز٤خٕ  ًٔخ ٛٞ ٟٓٞق ك٢ حُـيٍٝ )

 (.    2.44ُوٜخثٚ حُٔخُي أػ٘خء َٓحكَ حُظ٤ْٜٔ ٓظي٢ٗ رٔؼيٍ )

 (   ِغزٜٛ خقبئـ اٌّبٌه خلاي ِشؽٍخ اٌزق1ُ١ّعذٚي )

س

 لُ

زٜٛ غِ اٌٛع١و ِزغ١شاد خقبئـ اٌّبٌه

خقبئـ 

 اٌّبٌه 

ٓٔظ١ٞ ٓؼَكش ٝهزَس ٓٔؼ٢ِ حُٔخُي كٍٞ حُز٘خء  1

 حُٔٔظيحّ

 ٓظي٢ٗ 2.15

ٓٔظ١ٞ هزَس ٓٔؼ٢ِ حُٔخُي كٍٞ ط٤ْٜٔ  حُز٘خء  2

 حُٔٔظيحّ

 ٓظي٢ٗ ؿيح 1.42

ٓٔظ١ٞ حُظِحّ ٓٔؼ٢ِ حُٔخُي رَٔحػخس ططز٤ن ٓلخ٤ْٛ   3

 ح٫ٓظيحٓش

 ٓظي٢ٗ 1.93

ٓٔظ١ٞ هيٍس ٓٔؼ٢ِ حُٔخُي ُِو٤خّ رظ٤ٔ٘ن َٝٓحهزش  4

 َ حُظ٤َْٜٔٓحك

 ٓظ٢ٓٞ 3.02
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ٓٔظ١ٞ حُظِحّ حُٔخُي رظٞك٤َ حُيػْ حُٔخ٢ُ ُظ٤ْٜٔ  5

 ٓٔظيحّ

 ٓظي٢ٗ ؿيح 1.71

ٓٔظ١ٞ كخػ٤ِش ١َم حُظٞحَٛ ٓٔؼ٢ِ حُٔخُي ٓغ  6

 ك٣َن حُظ٤ْٜٔ

 ػخ٢ُ 3.57

هيٍس ٓٔؼ٢ِ حُٔخُي ػ٢ِ حُظٞحَٛ  حُلؼخٍ حػ٘خء  7

 ػ٤ِٔخص حُظ٤ْٜٔ

 ٓظ٢ٓٞ 3,29

 ٢ٗٓظي 2.44 حُٔؼيٍ حُؼخّ 

 

 ػخ٢ُ ؿيح . 5.0 -4.2ػخ٢ُ ,  4.2 – 3.5ٓظ٢ٓٞ ,  3.4- 2.7ٓظي٢ٗ ,  2.6-1.9ٓظي٢ٗ ؿيح  ,  1.8- 1

 

أٟٝلض حُ٘ظخثؾ إٔ ٓٔظ١ٞ ٓؼَكش ٝهزَس ٓٔؼ٢ِ حُٔخُي كٍٞ حُز٘خء حُٔٔظيحّ ًخٗض ٓظي٤ٗش 

٤ش ( ػ٠ِ حُظٞح٢ُ. ٌٛٙ حُ٘ظ٤ـش طؼٌْ ػيّ طٞكَ حُيٍح٣ش ٝحُوزَس حٌُخك1.42ٝ  2.15رٔؼيٍ )

ُيٟ ٓٔؼ٢ِ حُٔخُي حُظ٢ طئِْٜٛ ػ٠ِ اهظَحف ط٤ٔ٠ٖ ٓظطِزخص ح٫ٓظيحٓش ٝحُويٍس ػ٠ِ طو٤٤ْ 

ػ٠ِ حُٔخُي حُيكغ رٔٔؼ٤ِٚ  ٣٘زـ٢ط٤ٔ٠ٜ٘خ ك٢ حُوَحٍحص حُظ٤ٔ٤ٜٔش. ُِظـِذ ػ٠ِ ٌٛح حُوٍٜٞ 

٬ُٗوَح١ ك٢ ىٍٝحص طؼ٤ٔ٤ِش ٝطي٣ٍز٤ش ٣ُِخىس ٓٔظٟٞ حُٔؼَكش  ك٢ ٓـخٍ رٔلخ٤ْٛ ح٫ٓظيحٓش. 

خ ٣ظؼِن رٔٔظ١ٞ اُظِحّ حُٔخُي رظٞك٤َ حُيػْ حُٔخ٢ُ ٠ُٔخٕ ط٤ْٜٔ ٓٔظيحّ, أطزؼغ ٗظخثؾ ك٤ٔ

حُيٍحٓش إٔ حُٔخُي ِٓحٍ ٣٘ظَ ح٠ُ حُٔزخ٢ٗ حُٔٔظيحٓش ػ٠ِ حٜٗخ ٓزخ٢ٗ رخٛظش حُظٌخ٤ُق ٖٓ 

(. ٌٛح ٣ؼٌْ ػيّ 1.71ك٤غ حُظ٤ْٜٔ ٝحُظ٘ل٤ٌ. ك٤غ أظَٜص حُ٘ظخثؾ ٓٔظٟٞ ٓظي٢ٗ ِٓلٞظ )

ح٫ٓظيحٓش ػ٘ي ط٤ْٜٔ حُٔزخ٢ٗ ًُٝي ٍرٔخ ٣ؼٞى ُؼيّ ١ِذ حُٔخُي ط٤ٔ٠ٜ٘خ  ط٤ٔ٠ٖ ٓظطِزخص

طـ٘زخ ُيكغ طٌخ٤ُق اٟخك٤ش. ٖٓ أؿَ طلل٤ِ حُٔخُي ػ٠ِ ح٫ُظِحّ رظ٤ٔ٠ٖ ٓظطِزخص ح٫ٓظيحٓش 

٣٘زـ٢ طٞكَ حُلٞحكِ حُٔخى٣ش ٝحُظ٘ـ٤ؼ٤ش ٖٓ هزَ حُيُٝش ك٢ ٍٛٞس اػلخءحص ؿ٤ًَٔش 

 ٣َٟٝز٤ش ٝؿ٤َٛخ. 

ُٔٔظيحٓش طؼظزَ أك٠َ ٖٓ حُ٘خك٤ش ح٫هظٜخى٣ش ك٢ حُٔ٘ظٍٞ حُزؼ٤ي ٖٓ ك٤غ طٞك٤َ إ حُٔزخ٢ٗ ح

كٞحط٤َ حٌَُٜرخء ٝح٤ُٔخٙ  رخ٩ٟخكش ٌُٜٞٗخ طٞكَ ر٤جش ٛل٤ش ٣َٓٝلش ُٔٔظؼ٤ِٜٔخ ٗظَح ٫ٕ 

 % ٖٓ حٓظ٬ٜى حُطخهش ك٢ حُٔزخ40.٢ٗططز٤ن ٓلخ٤ْٛ ح٫ٓظيحٓش ٣ٞكَ كٞح٢ُ 
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ؼ٢ِ حُٔخُي رَٔحػخس ططز٤ن ٓلخ٤ْٛ ح٫ٓظيحٓش ًخٕ ٓظي٤ٗخ ر٤٘ض حُ٘ظخثؾ رخٕ ٓٔظ١ٞ حُظِحّ ٓٔ

(. ٤٘٣َٝ طي٢ٗ ٓٔظٟٞ ح٫ُظِحّ ح٠ُ ػيّ ١ِذ  ط٤ٔ٠ٖ ٓظطِزخص ح٫ٓظيحٓش ٖٓ 1.90رٔؼيٍ )

هزَ ك٣َن حُظ٤ْٜٔ ٣َٝؿغ ًُي ٍرٔخ ُؼيّ ٍؿزش حُٔخُي ك٢ طلَٔ ٗلوخص اٟخك٤ش ٝحُظ٢ هي 

حُٔخُي ٣٘زـ٢ ٖٓ  حُظِحّطل٤ٖٔ ٓٔظٟٞ طظَطذ ػ٠ِ طز٢٘ ط٘ل٤ٌ ٓزخ٢ٗ ٓٔظيحٓش. ٢ٌُ ٣ظْ 

 ط٣َ٘ؼخص ٓللِس حٝ ِِٓٓش طَحهذ ٝط٠ز٢ ٓوَؿخص ط٤ْٜٔ حُٔزخ٢ٗ. 

أٗخٍص حُ٘ظخثؾ ك٤ٔخ ٣وٚ كؼخ٤ُش حُظٞحَٛ ٝحُٔ٘خًٍش حُلؼخُش ُيٟ ٓٔؼ٢ِ حُٔخُي ًخٗض ػخ٤ُش 

حص ( ػ٠ِ حُظٞح٢ُ. ط٤َ٘ حُ٘ظخثؾ رؤٕ ٓٔؼ٢ِ حُٔخُي ٣ظٔظؼٕٞ رخُٜٔخ3.29ٍٝ 3.57ٝٓظٞٓطش )

ح٫ىح٣ٍش حُؼخ٤ُش حُظ٢ طئِْٜٛ ٖٓ ٓظخرؼش ٝط٤ٔ٘ن ػ٤ِٔخص حُظ٤ْٜٔ رٌَ٘ ػخّ ػ٠ِ ه٬ف 

حُٔؼَكش ٝحُوزَس ك٢ حُظ٤ْٜٔ حُٔٔظيحّ ٓٔخ ٣ئًي حُ٘ظخثؾ حُٔخروش ر٘ؤٕ ا٬٣ء أ٤ٔٛش ُِظؼ٤ِْ 

 ٝحُظي٣ٍذ حُٔٔظَٔ ك٢ ٓـخٍ ح٫ٓظيحٓش ٖٓ أؿَ طؼ٣ِِ هٜخثٚ ٓٔؼ٢ِ حُٔخُي. 

 اٌخلافخ  .5

ثؾ ح٠ُ إٔ ٓلخ٤ْٛ حُظ٤ْٜٔ حُٔٔظيحّ ُْ طيهَ ك٤ِ حُظ٘ل٤ٌ حُلؼ٢ِ رؼي ك٢ ٤ُز٤خ, هِٜض حُ٘ظخ

ك٤غ إٔ ٓٔظٟٞ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ ًخٕ ٓظي٤ٗخ. ًٔخ ر٤٘ض  حُ٘ظخثؾ إٔ  ٓٔظٟٞ 

هٜخثٚ حُٔخُي رٌَ٘ ػخّ ىٕٝ ٓٔظٟٞ حُويٍس ػ٠ِ طل٤ٖٔ ٓوَؿخص حُظ٤ْٜٔ حُٔٔظيحّ. 

٣ش ُظ٤ٔ٘ن ٝٓظخرؼش َٓحكَ حُظ٤ْٜٔ ا٫ حٕ حُٔخُي ٫ُحٍ رخَُؿْ ٖٓ طٞكَ حُٜٔخٍحص ح٫ىحٍ

٣لظوَ ح٠ُ حُوٜخثٚ حَُٔطزطش رخُظ٤ْٜٔ حُٔٔظيحّ ًخُٔؼَكش ٝحُوزَس ٝح٫ُظِحّ رظٞك٤َ حُيػْ 

 ح٬ُُّ ُل٣َن حُظ٤ْٜٔ.

 اٌزٛف١بد .6

ٍَٟٝس َٗ٘ حُٞػ٢ ٝحُٔؼَكش ُيٟ حُٔخُي رؤ٤ٔٛش طز٢٘ كٌَس حُز٘خء حُٔٔظيحّ ك٢ ًَ   1

 ُِٔٓغ ط٘ل٤ٌٛخ ك٢ حُوطخػ٤ٖ حُؼخّ ٝحُوخٙ.حُٔ٘خ٣ٍغ ح

ٍكغ ًلخءس ٓٔؼ٢ِ حُٔخُي ػٖ ٣َ١ن اهخٓش حُيٍٝحص حُظؼ٤ٔ٤ِش ٝحُظي٣ٍز٤ش ك٢ ٓـخ٫ص حُز٘خء  2

 حُٔٔظيحّ.

طط٣َٞ حُظ٣َ٘ؼخص حُٔظ٠ٔ٘ش ُِوٞح٤ٖٗ ٝحُِٞحثق حُٔظؼِوش رخُٔزخ٢ٗ حُٔٔظيحٓش ٓغ حُظؤ٤ًي  3

حُؼخّ ٝحُوخٙ رظ٤ٔ٠ٖ ٓظطِزخص ح٫ٓظيحٓش ػ٠ِ اُِحّ  حُـٜخص حُٔخٌُش ٓٞحء ك٢ حُوطخع 

 ك٢ حُزَٓـش حُٔؼٔخ٣ٍش ١٧ َٓ٘ٝع.

طز٢٘ طـخٍد حُيٍٝ حُظ٢ ُٜخ ٓزن ك٢ ٓـخ٫ص حُؼَٔحٕ حُٔٔظيحّ ٝح٫ٓظلخىس ٖٓ ٌٛٙ   4

 حُظـخٍد ٝهٜٞٛخ ك٤ٔخ ٣ظؼِن رظلؼ٤َ ىٍٝ حُٔخُي ُظز٢٘ ٓلخ٤ْٛ ح٫ٓظيحٓش ك٢ حُٔزخ٢ٗ.
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 لش ٝٝهض اٟخك٤٤ٖ ُل٣َن حُظ٤ْٜٔ ٫ٗـخُ ط٤ْٜٔ ٓٔظيحّ.  ٣ظؼ٤ٖ ػ٠ِ حُٔخُي طو٤ٜٚ طٌِ  5

 طوي٣ْ حُلٞحكِ حُظ٘ـ٤ؼ٤ش  ُِٔخُي ػ٘ي ط٤ْٜٔ ٝط٘ل٤ٌ ٓزخ٢ٗ ٓٔظيحٓش.   6

 اٌّشاعغ ثبٌٍغخ اٌؼشث١خ

( آ٤ُش اهظ٤خٍ أِٓٞد حُظ٘ل٤ٌ حُٔظٞحثْ ٓغ ح٩ٓظيحٓش حُز٤ج٤ش , ٓئطَٔ 2010ح٢ٔ٤ُ٘, ؿ٬ٍ )

 ٕ, ٤ًِش حُؼٔخٍس ٝحُظوط٢٤ ؿخٓؼش حُِٔي ٓؼٞى. حُظو٤٘ش ٝح٩ٓظيحٓش ك٢ حُؼَٔح

(  حُؼٞحَٓ حُٔئػَس ك٢ ٓٔظٟٞ ط٤ْٜٔ حُٔزخ٢ٗ حُو٠َحء ك٢ 2018حُلَؿخ٢ٗ, حُل٤ظ١ٍٞ ) 

 ٤ُز٤خ, ٍٝهش ٓويٓش ُٔئطَٔ طو٤٘ش ٖٓ أؿَ حُز٘خء. ١َحرِْ.

  (. ٓٔظوزَ كٔخرخص حُطخهش ك٢ ٓـخٍ حُؼٔخٍس ٝحُؼَٔح2018ٍٕٗٞ, ٝ حكٔي )

Postmodern Urban and Regional Planning in Iraq, 167-192. 
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AHMED, N. 2007. The Influence of client's Atrributes During 

Briefing Process on Project Success  PhD.Degree, Universiti 

teknologi. 

ALAN, R. 2013. Sustainability in the Middel East & North Africa 

(MENA) Real State Market. On Point walking the Talk. Jones Lang  

ALINAITWE, H. M. 2008. An Assessment Of Clients‘ Performance 

In Having  An Efficient Building Process In Uganda. Journal of 

Civil Engineering and Management 14, 73-78. 

EGBU, C. O. & ILOZOR, D. Construction Clients and Industry 

Innovations: Understanding of their roles and impact CIB World 

Building congress, 2007. 3259 - 3267. 

ElFORGANI, M. & RAHMAT, I. 2012A. The Influence of Clients' 

Qualities on Green Design Performance of Building Projectsin 

Malaysia. American Journal of Applied Sciences. 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   211 

 
 

HES, D. 2005. Facilitating ‘Green’ building:turning observation 

into practice. PhD, RMIT University. 

IBRAHIM. H. TAWIL & et al,. 2018. Review on Solar Space 

Heating - Cooling in Libyan Residential Buildings. Solar Energy 

And Sustainable Development, Volume (7) 80-115. 

KARLSON, C. H., & et al. 2008. The Natural Edge Project:A Primer  

Series for Sustainable Design: The National Edge Projects TNEP. 

OWEN, C. 2003. The green field: the (sub) culture of sustainable 

architecture. PhD thesis, Melbourne University. 

PHENG, L. S. & CHUAN, Q. T. 2006. Environmental factors and 

work performance of project managers in the construction industry. 

International Journal of Project Management 24, 24 - 37. 

SHAFII, F. & OTHMAN, M. Z., 2007 Sustainable Building in the 

Malaysian Context.  The International Conference on Sustainable 

Building.  

YAHYA, I. A., & et al. 2007. Value management in analyzing 

project brief  Quantity Surveying International Conference., 

Malaysia   

YUDELSON, J. 2009. Green Building Through Integrated Design 

USA, The MC Grow Hill Companies. 

 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   211 

 
 

 رىٌٕٛٛعــ١ب اٌّؼٍِٛـبد ٚاعزخذاِبرٙب فٟ ِغـبي اٌؼّبسح ٚاٌزخط١و اٌؼّشأٟ

 ٔؾٛ الاسرمــبء ثغــٛدح ٚوفـبءح ارخبر اٌمـــشاس

 َ. ؽٕبْ ِؾّذ اٌشل١ك . ػفبف ١ِلاد صللاََ َ. صش٠ب ػبؽٛس ػطب الله

 ؿخٓؼش ١َحرِْ ِٜٓلش حُظوط٢٤ حُؼَٔح٢ٗ     ؿخٓؼش ١َحرِْ

h.hanan2009@yahoo.com 

 

 اٌّغزخٍـ 

إ حُظؤهَ ك٢ ٝؿٞى ٓوططخص ٌٓخ٤ٗش ٬ٓثٔش طِز٢ حكظ٤خؿخص حُٔـظٔغ , ٝطويّ أكَحىٙ, طؼي  

حٓظويحٜٓخ ػ٠ِ حُ٘لٞ ح٧ٓؼَ  ٤ـش ُـ٤خد حُٞػ٢ ٨ُٗظٔش ٝرَحٓؾ طو٤٘ش حُٔؼِٞٓخص ١َٝمٗظ

أكيٟ حُٔ٘خًَ حُظ٢ طؼخ٢ٗ ٜٓ٘خ حُٔئٓٔخص ح٤٘١ُٞش, ٓٔخ أىٟ ٫طوخً هَحٍحص ؿ٤َ ٓ٘ٔـٔش , 

طلظوَ ُِظ٘ظ٤ْ ٝحُظ٤ٔ٘ن حُـ٤ي ٓغ ًخكش حُٔئٓٔخص حُظ٢ طؼ٢٘ ربطوخً حُوَحٍحص ٝط٘ل٤ٌ 

ش, ح٧َٓ ح١ٌُ أٗظؾ  ٓوططخص ؿ٤َ ٓظٞحكوش ٓغ حُٔ٘خ٣ٍغ حُٔوظَكش ٟٖٔ حُٔوططخص حُظ٣ٞٔ٘

حُٔوط٢ ح٢٘١ُٞ حُؼخّ . ٌُح كبٕ ٌٛٙ حٍُٞهش ٓظظ٘خٍٝ ػَٟخ  ُزؼٞ ٓلخ٤ْٛ , ٝططز٤وخص 

طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ٝح٧ىٝحص حُيحػٔش  ُوَحٍ ُظط٣َٞ ٓيٕ  حُلخَٟ ٝ حُٔٔظوزَ حُٔٔظيحٓش 

لخًخس ٝحُوَحءس حُز٣َٜش ك٢ ٛ٘يٓش حُٔيٕ ٝحُظوط٢٤ , ٓغ رؼٞ حُظ٤ًَِ ػ٠ِ أىٝحص حُٔ

ح٫ه٢ٔ٤ِ ٝحُل١َ٠ ,  ٝطلخٍٝ ٌٛٙ حُيٍحٓش  هَحءس حُٞحهغ ػٖ ٣َ١ن ١َف رؼٞ حُظٔخإ٫ص 

رخٓظط٬ع حَُأ١ ُؼ٤٘ش ٓوظخٍس ٖٓ أٛلخد حُوَحٍ , ٝ ٣يػْ ٌٛٙ حُيٍحٓش ٓؼخٍ ططز٤و٢ 

ػ٠ِ ٗظخثؾ حُظل٤َِ ح٢ٌُٔ  ش. ٝر٘خءُٔ٘طوش حُل٬ف رطَحرِْ  ُِٞهٞف طلي٣يح ػ٠ِ أرؼخى حٌُِٔ٘

ٝحُ٘ٞػ٢ ُِيٍحٓش طْ حٍُٞٛٞ ُٔـٔٞػش ٖٓ حُ٘ظخثؾ ٝحُظ٤ٛٞخص ُلَ ح٩ٌٗخ٤ُش حُظ٢ طْ 

 ١َكٜخ ك٢ ٌٛٙ حٍُٞهش. 

Abstract: 

 Delays in the produce of proper spatial strategies and planning, which 

meet the needs of Libyan society and serve its people, as a result of an 

adequate of awareness of the information technology and it is ideal 

methods of its applications use, one of the problems the national 

planning institutions are facing . as a result, decisions have no 

mailto:h.hanan2009@yahoo.com
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organizing or harmony with all planning institutions that should 

represent the decisions-making committees , and controllers of the 

sustainable development strategies. or even no schemes compatible 

within the national plan . Therefore, this paper aims to presenting 

some types of information technology and supporting tools for 

decision making. Which can be used for develop the sustainable cities 

for the present and future, with emphasis on simulation tools and 

visualization methods in regional and Urban planning . in addition to 

read the reality by surveying a selected sample of decision-makers , 

supported by applied study of the area in Alflah- Tripoli to find out the 

problem's dimensions. Based on the results of quantitative and 

qualitative analysis of the study, a set of conclusions and 

recommendations were reached to solve the problem that was 

presented in this paper. 

 .طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص, حُظوط٢٤ حُؼَٔح٢ٗ, حطوخً حُوَحٍ, ٗظْ حُٔؼِٞٓخص اٌىٍّبد اٌذ١ٍ١ٌخ: 

 ِمذِـــــخ: .1

, ٝٓخ ٛخكزٚ حٓظـخرش ُِظطٍٞ حُظو٢٘ ح١ٌُ ٜٗيطٚ حُلوزش ح٧ه٤َس ٖٓ حُوَٕ حُؼ٣َٖ٘  

ٖٓ ططٍٞحص ًز٤َس ك٢ أٗظٔش حُلخٓذ ح٢ُ٥ , ٝطو٤٘ش ٝأٗظٔش حُٔؼِٞٓخص , ٝحُزَحٓؾ 

حُٔظوٜٜش  ك٤ٔخ ػَف اؿٔخ٫  رخُؼٍٞس حَُه٤ٔش ٝحُظ٢ ٗظؾ ػٜ٘خ أٓخ٤ُذ ١َٝم ٤ًًش 

طٔخػي ػ٠ِ طيحٍٝ حُٔؼِٞٓخص رٌَ٘ أًؼَ ىهش ٝ كؼخ٤ُش  ك٢ اٗـخُ حُٜٔخّ رؤهَ ٝهض 

حُٔ٘خًَ ٝحُٜؼٞرخص ك٢ ٓـخٍ حُؼٔخٍس ٝحُظوط٢٤ حُؼَٔح٢ٗ ٝطٌِلش, ٝٓغ حُى٣خى 

ٝهخٛش حُٔظؼِوش رخطوخً حُوَحٍ ُِوط٢ حُظ٣ٞٔ٘ش, ٛ٘خى طلي٣خص ًؼ٤َس طٞحؿٚ اىحٍس حُؼَٔ 

ٝحُويٍس ػ٠ِ اٗـخُ حُٜٔخّ حُٔطِٞرش , ٝكَ حُٔ٘خًَ رخُطَم ٝحٌُٞحىٍ ٝحُظَٝف 

ٙ حُظو٤٘خص رظطٍٞٛخ حُٔٔظَٔ. ٛ٘خ حُٔظخكش كخ٤ُخ  ٓوخٍٗش رخَُٔػش ٝحُيهش حُظ٢ طٞكَٛخ ٌٛ

٣ٌٖٔ حُظٔخإٍ ػٖ أ٤ٔٛش ٝٗٞع حُظو٤٘خص حُٔظؼِوش رٔـخٍ حُؼٔخٍس ٝحُظوط٢٤ ٝحٓظويحٜٓخ 

ًؤىحس طل٤ِ٤ِش ٝطو٤٘ش ُِٔٔئ٤ُٖٝ ٝ أٛلخد حُوَحٍ ٝؿ٤ٔغ حُلجخص حُٔظؼِوش رخُٔـخٍ ٓٞحء 

ؼَٔح٤ٗش حُٔوظِلش أًخٗٞح  ٓؼٔخ٤٣ٍٖ أٝ  ٓوطط٤ٖ , ٝٓيٟ كخػ٤ِظٜخ ك٢ ٓٞحؿٜش حُٔ٘خًَ حُ

ٓظٌٕٞ ٌٛٙ حُيٍحٓش  .ٝحُؼخؿِش  ٩ٗـخُ حُوط٢ رٌلخءس ٝ ىهش ٝ رؤهَ ؿٜي ٝٝهض ٝطٌِلش 
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حٓظوَحء ُِظطٍٞ حُٜخثَ ُظٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ٝىٍحٓش ٓؼ٤خٍ ح٫ٓظـخرش ٌُٜح حُظطٍٞ ك٢ 

ٓئٓٔخط٘خ , ٝٓيٟ ٓٔخٛٔظٚ َُِكغ ٖٓ ٓٔظٟٞ ًلخءس ٝؿٞىس حُلٍِٞ حُٔظؼِوش رٔـخٍ 

٢ حُؼَٔح٢ٗ, ٝح٧ىٝحص حُيحػٔش ٫طوخً حُوَحٍ حُٔ٘خٓذ. ٝطظ٘ٞع ح٧ٓخ٤ُذ ك٢ ٌٛٙ حُظوط٤

حٍُٞهش  ٖٓ حٓظوَحء ُزؼٞ حُٔلخ٤ْٛ ا٠ُ حٓظط٬ع حَُأ١ ػٖ ٣َ١ن ح٫ٓظز٤خٕ ٓغ ىٍحٓش 

كخُش ٩كيٟ ٓ٘خ١ن ١َحرِْ ًٔؼخٍ ططز٤و٢ ٣ٟٞق حٓظويحّ ٌٛٙ حُظو٤٘خص  ُِلٍٜٞ ػ٠ِ 

 أك٠َ حُ٘ظخثؾ  . 

 : ٘زٖ اٌٛسلخ اٌٙذف ِٓ 2.

حُظؼ٣َق ٝ حُظٞػ٤ش رؤ٤ٔٛش اىهخٍ ططز٤وخص حُلخٓذ ح٢ُ٥ حُٔظوٜٜش ك٢ حُٔـخ٫ص حُٔظؼِوش  

رخُؼٔخٍس ٝحُظوط٢٤ حُؼَٔح٢ٗ , ٝ طٞؿ٤ٚ أٛلخد حُوَحٍ ٝ حُٔٔئ٤ُٖٝ ٩ىٍحى أ٤ٔٛش ىٍٝ 

ط٢ حُظو٤٘خص حُٔظطٍٞس  ك٢ ٌٛٙ حُٔـخ٫ص , ٝ طؤػ٤َٛخ ػ٠ِ ؿٞىس ًٝلخءس  ٛ٘خػش حُوَحٍ ُِو

 حُظ٣ٞٔ٘ش حُؼَٔح٤ٗش.

ثؼل اٌّفب١ُ٘ اٌّزؼٍمخ ثزىٌٕٛٛع١ب اٌّؼٍِٛبد ٚ ارخبر اٌمشاس ٚػلالزٙب ثبٌزخط١و 3. 

 اٌؼّشأٟ: 

 ك٤ٔخ ٢ِ٣ ػَٝ ُزؼٞ حُٔلخ٤ْٛ حُٜٔٔش حُٔظؼِوش  رٟٔٞٞع حُيٍحٓش  :   

:   Technology   Information (IT) رىٌٕٛٛع١ب اٌّؼٍِٛبد أٚ رم١ٕخ اٌّؼٍِٛبد 31.

خٍس ػٖ حهظٜخٙ ٝحٓغ ٣ٜظْ رـ٤ٔغ ٗٞحك٢ حُظٌُ٘ٞٞؿ٤خ , ٝٓؼخُـش ٝاىحٍس حُٔؼِٞٓخص , ػز

ٝرٌَ٘ هخٙ ك٢ حُٔ٘ظٔخص حٌُز٤َس , ًُٝي ٖٓ ه٬ٍ حُظؼخَٓ ٓغ رَٓـ٤خص حُلخٓٞد , 

ٝحُلٞحٓذ ح٩ٌُظ٤َٗٝش رٜيف طل٣َٞ, ٝطو٣ِٖ, ٝكٔخ٣ش , ٝٓؼخُـش , ٝٗوَ, ٝحٓظؼخىس 

خ ك٢ حُظٔؼ٤٘٤خص ػ٘يٓخ أٛزلض أؿِٜس حُلخٓٞد ٢ٛ . ًٝخٗض ريح٣خص ظٍٜٞٛ حُٔؼِٞٓخص

 ح٧ىٝحص ح٧ٓخ٤ٓش ك٢ حُؼَٔ ػ٠ِ ًخكش حُٔٔظ٣ٞخص ٝحُٔـخ٫ص ُظِز٤ش ٓظطِزخص حُل٤خس ح٤ٓٞ٤ُش

   .(2017)ٓئٖٓ , 

.حُيهش : ٣ٝوٜي رٜخ حُيهش ٖٓ ك٤غ حُ٘ٞػ٤ش حُـ٤يس ُِٔؼِٞٓخص,  1خقبئـ اٌّؼٍِٛبد : 32.

حُظٞه٤ض : ٣ٝوٜي رٚ حُلظَس ح٤ُِ٘ٓش حُٔٔظـَهش ُظوي٣ْ 2.ص. ٝٓخ ٣وخرِٜخ ٖٓ ٤ًٔش حُٔؼِٞٓخ

ح٬ُٜك٤ش : ٣ٝوٜي رٜخ ٓيٟ ٬ٓثٔش حُٔؼِٞٓخص .3حُٔؼِٞٓخص ُِٔٔظل٤ي ٝحٓظَؿخػٜخ. 

: ٣ٝوٜي رٜخ طؤ٤ٖٓ ؿ٤ٔغ حُـٞحٗذ حُظ٢ ٣لظخؿٜخ  حُظٌخكَ أٝ ح٤ُُٞٔ٘ش٫.4كظ٤خؿخص حُٔٔظل٤ي. 

رؼ٤يس ػٖ حُِزْ ٝحُـٔٞٝ ٝحُو٢ِ ؿ٤َ حُٔزٍَ  حُٟٞٞف : رؤٕ طٌٕٞ حُٔؼِٞٓخص.5حُٔٔظل٤ي. 

هخر٤ِش حُظلو٤ن : ٣ٝوٜي رٚ إٔ طٌٕٞ حُٔؼِٞٓخص حُٔظويٓش هخرِش 6.ٓغ ٟٓٞٞػخص أهَٟ. 

    .(2017)ٓئٖٓ ,  ُِللٚ ٝحَُٔحؿؼش ٝحُظلو٤ن ٖٓ ك٤غ ٛلظٜخ ٝٝهظٜخ
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حُلٍِٞ ػٔٞٓخ ٛٞ ح٧ِٓٞد حُؼ٢ِٔ ح١ٌُ ٣ٜيف ا٠ُ طوي٣ْ حُلٍِٞ أٝ ريحثَ  :اٌزخط١و 33.

٬ٌُِ٘ٔص حُلخ٤ُش أٝ حُٔظٞهؼش ُِٔـظٔغ ًُٝي ك٢ ا١خٍ هطش ٓ٘ظٔش ًحص ٤ٓخٓش ٝأٛيحف 

ٝحٟلش, ه٬ٍ كظَس ٤ُ٘ٓش ٓليىس, ٗؤهٌ ك٢ ح٫ػظزخٍ ح٩ٌٓخٗخص ٝحُٔٞحٍى ًٌُي حُٔليىحص 

 أِب اٌزخط١و اٌؼّشأٟ(,2013حُلخ٤ُش أٝ حُٔٔظوز٤ِش ٓٞحء ًخٗض ر٣َ٘ش أٝ ١ز٤ؼ٤ش ) ُيٍع,

٤ِٓٝش ُظلو٤ن حُِٜٔلش حُؼخٓش, ٌُخكش هطخػخص ٝكجخص حُٔـظٔغ, ٖٓ ه٬ٍ ٟٝغ كٜٞ أىحس ٝ

طٍٜٞحص ٓٔظوز٤ِش ُظ٣ُٞغ ح٧ٗ٘طش ٝح٫ٓظؼٔخ٫ص حُٔوظِلش ٨ٍُح٢ٟ ك٢ حٌُٔخٕ ح٬ُٔثْ ٝك٢ 

. ٝرٔخ ٣لون حُظٞحُٕ ر٤ٖ حكظ٤خؿخص حُظ٤ٔ٘ش ك٢ حُلخَٟ  2004)حُٞهض حُٔ٘خٓذ)ػَٓخٕ,

١ طلو٤ن ٓخ ٣ؼَف رخُظ٤ٔ٘ش حُٔٔظيحٓش(, ًُٝي ك٢ ا١خٍ ط٣َ٘ؼ٢ ٝحُٔٔظوزَ حُو٣َذ ٝحُزؼ٤ي )أ

ٝهخ٢ٗٞٗ ٝحٟق ِِّٝٓ, ٖٝٓ ه٬ٍ ػ٤ِٔخص ٝاؿَحءحص ٓليىٙ , ٝرظـ٤ٔ٘ن ٟٝٔخٕ ٓ٘خًٍش 

 ( .Flyvbjerg ,2001) ٓـظٔؼ٤ش كخػِش 

كٜخ حُٔؼخؿْ رؤٜٗخ ارخبر اٌمـشاس : 34. َِّ َُ  طؼِن ٜٓطِق حطوخً حُوَحٍ رخُُّ٘ظْ ح٩ىح٣ٍش, اً طؼُ ٗـ

حُٔي٣َ ٝٓ٘ـِظٚ, ٝحطوّخً حُوَحٍ ك٢ حُِـش ٛٞ حهظ٤خٍ ٜٗؾٍ ,أٝ ٣َ١نٍ ,أٝ آ٤َُّش ُِِٔٞى ٖٓ ر٤ٖ 

ٌٔ٘ش أٝ  ُٔ   (ػ٘ي ٖٓ ٣ِٔي حهظ٤خٍٙ ٝطٜي٣َٙ ٝحَُأ١ حُٔظخكش أٝػيى ٖٓ حُزيحثَ ٝحُو٤خٍحص حُ

 . (2017 أكٔي,

طلي٣ي كي أى٠ٗ ٓؼ٤ٖ ٖٓ ٛٞ حهظ٤خٍ ٣ظْ رؼي  : Spatial Decisionsاٌمشاس اٌّىبٟٔ   4.3.1

ح٧ٛيحف ُظِز٤ظٜخ , ٣ظ٤ِٔ رخُظؼو٤ي , ٝح٧كَحى ْٛ  حُٔٔجُٕٞٞ ػٖ حطوخًٙ . ٝٛ٘خى ٓٞحٍى أًؼَ ٝ 

ٝ طؼي كخ٤ُخ ٗظْ حُٔؼِٞٓخص  .ه٤ٞى أًزَ ًٌُٝي ػيى ٖٓ حُزيحثَ حُٔلظِٔش ُِٔلخِٟش ػ٘ي حطوخًٙ

خ ك٢ ػ٤ِٔش حطوخً ٌٛح حُوَحٍ   GISحُــَحك٤ش   ٔ ح كخٓ  َ  . (Keenan , 2003)أٓ

حهظَف  Making Process-Spatial Decisionخطٛاد ارخبر اٌمشاس اٌّىبٟٔ    34.2. 

(Simon ,1960  )ٚٗ٣ٌٖٔ حُ٘ظَ ا٠ُ ػ٤ِٔش ٛ٘غ حُوَحٍ ػ٠ِ أٜٗخ ػزخٍس ػٖ ػ٬ع  أ

حٌُِٔ٘ش  . ح٫هظ٤خٍ. َٓكِش حُظل٤ٌَ طَ٘ٔ ٤ٛخؿش3. حُظ٤ْٜٔ. 2. حُظل٤ٌَ .   1َٓحكَ ٢ٛ :

كٍِٞ ٌُِِٔ٘ش. َٓكِش حُظ٤ْٜٔ ٣٘ط١ٞ ػ٠ِ  حُٔؼِٞٓخص ًحص حُِٜش ٣٩ـخىٝحُزلغ ػٖ 

٢ٛ َٓكِش آهَ َٓكِش . طـ٤ٔغ ٝطل٤َِ حُز٤خٗخص ٝحُٔؼِٞٓخص ُِؼَٔ ٖٓ أؿَ حُظَٞٛ ا٠ُ كَ

هط٤ خ ٧ٕ ٛ٘خى  ٌٛٙ حَُٔحكَ ٫ طويّ رخ٠ٍَُٝس .ح٫هظ٤خٍ حُظ٢ ٣ظْ ك٤ٜخ ح٫هظ٤خٍ ٖٓ حُزيحثَ

ٓؼَكش ؿي٣يس أٝ رؼي ط٤ُٞي أكٌخٍ ؿي٣يس, ُٞؿٞى  حُٔخروش رؼي حُظـ٤ٔغػخىس  ػٞىس ا٠ُ حَُٔحكَ 

ًَ َٓحكَ حطوخً حُوَحٍ ٣ٌٖٔ أ٠٣خ إٔ طظٌٕٞ ٖٓ ػ٤ِٔخص كَػ٤ش )أٝ َٓحكَ , ٓٔظ٣ٞخص( , 

طزؼخص ح٩ؿَحءحص  ٝطلي٣ي ح٧ٛيحف , ٝط٤ُٞي ح٩ؿَحءحص حُزي٣ِش , ٝطلي٣ي ٓؼَ طلي٣ي حٌُِٔ٘ش

  (Keenan , 2003)ٝحهظ٤خٍ ري٣َ ٝحكي
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إ ػ٤ِٔش حطوخً حُوَحٍ طَ٘ٔ ؿ٤ٔغ ارخبر اٌمشاس فٟ الإداسح ٚػلالزٗ ثبٌزخط١و :   4.3.3

حُٔٔظ٣ٞخص ح٩ىح٣ٍش ٣ٝوّٞ رٜخ حُٔي٣َ ٝطظؼخَٓ ٓغ ٟٓٞٞع ٓلظَٔ ٟٖٔ حُؼ٤ِٔش ح٩ىح٣ٍش , 

كٔؼ٬ ك٢ حُظوط٢٤ طليى حُوَحٍحص ٓخ ٣ـذ ػِٔٚ ٝحُٔزَ حُظ٢ ٣ظؼ٤ٖ اطزخػٜخ ٩ٗـخُ ح٧ٛيحف 

ُظ٢ كيىص ٓٔزوخ ٝك٢ حُظ٘ظ٤ْ طليى حُوَحٍحص ٗٞع حُؼَٔ ح١ٌُ ٣ُٞع ػ٠ِ أػ٠خء ٓؼ٤٘٤ٖ ح

ٝك٢  ٖٓ حُـٔخػش ٝطل٣ٞٞ حُويٍ حُٔؼ٤ٖ ٖٓ ح٬ُٜك٤ش ح١ٌُ ٣ٌْٜٔ٘ ٖٓ حُو٤خّ رخُؼَٔ . 

حُظٞؿ٤ٚ ٣ٌٕٞ ٛيف حُوَحٍحص ٛٞ اه٘خع أػ٠خء حُـٔخػش رخٗٚ حُؼَٔ حُٔليى ٝحُٔ٘خٓذ ُظلو٤ن 

ٖٓ ش حَُهخرش طظْ ٓوخٍٗش ح٧ىحء حُلؼ٢ِ رٔخ ٛٞ ٓوط٢ ٝحطوخً حُوَحٍ ح١ٌُ ح٧ٛيحف ٝك٢ ػ٤ِٔ

  Falui)ه٬ُٚ طؼظٔي ٌٛٙ حُ٘ظخثؾ رخ٩ٟخكش ا٠ُ حُوَحٍحص حُٔظؼِوش رٔؼخُـش ح٫ٗلَحكخص 

,1973) .  

هطٞحص ط٘ل٤ٌ هطش ؿ٤يس طظ٘خرٚ ك٢ ٜٓ٘ـ٤ظٜخ ٓغ طِي ارخبر اٌمشاس ٚ اٌزخط١و اٌؼّشأٟ:  35.

اػيحى ٓوط٢ ػَٔح٢ٗ ٣ـذ إٔ ٣ظوٌ ًحص  ظزؼش ك٢ حطوخً حُوَحٍ ٝرخُظخ٢ُ كبٕحُوطٞحص حُٔ

 .)  Crossland & another, 1995حُٜٔ٘ـ٤ش حُٔظزؼش ك٢ حطوخً حُوَحٍ)

 ٔظُ رىٌٕٛٛع١ب اٌّؼٍِٛبد اٌذاػّخ لارخبر اٌمــشاس : 4.

رٔٔخػيس أكيػض حُظطٍٞحص ك٢ ٓـخٍ حٌُٔز٤ٞطَ ٝطٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص , ٤ٓ٫ٔخ حُظ٤ْٜٔ  

( ٝٗظخّ حُٔؼِٞٓخص حُــَحك٤ش IBM( ٝحٌُ٘ٔؿش حُٔٔظ٘يس ا٠ُ حٍُٜٞ )CADحٌُٔز٤ٞطَ )

(GIS ػٍٞس ك٢ حُظ٤ْٜٔ ػ٬ػ٢ ح٧رؼخى ٝحُوط٢ ٝحُوَحث٢ ٝحُٔ٘خٛي. ٝهي أٓلَص ٌٛٙ حُؼٍٞس )

ػٖ ٣ِٓي ٖٓ حُظط٣َٞ ٧ك٠َ ح٧ىٝحص ٝطو٤٘خص ػ٬ػ٤ش ح٧رؼخى طيػْ حُٔ٘خًٍش حُؼخٓش ك٢ 

ظوط٢٤ , ٝحُظ٢ ٣٘خٍ ا٤ُٜخ ػخىس  رؤْٓ أٗظٔش حُيػْ حٌُٔخ٢ٗ أٝ حُظوط٢٤ )حُوَحٍ(  ػ٤ِٔخص حُ

ؿخُزخ ٓخ طٌٕٞ ٣ٍَٟٝش  ٖٓ أؿَ ٓؼخُـش حُٔ٘خًَ أٝ حُو٠خ٣خ حٌُٔخ٤ٗش حُٔؼويس , ٗظْ حُيػْ

ططٍٞ حُلخُش  أٝ حُ٘ظخّ , ٝطٞك٤َ ٤ٛخؿش هخثٔش  ٝٓل٤يس . ٌٛٙ حُ٘ظْ ٣ٌٖٔ إٔ طٔخػي ك٢ ٝٛق

ح٩ؿَحءحص حٌُٔٔ٘ش , أٝ ٓلخًخس حُظزؼخص أٝ اؿَحءحص آٌخٗخص حطوخً حُوَحٍ,  ٖٓػ٠ِ حُٔؼَكش 

ٝحُٔٔخػيس ك٢ ٤ٛخؿش حٓظَحط٤ـ٤خص حُظ٘ل٤ٌ . ُٝطز٤ؼش حُوَحٍحص حٌُٔخ٤ٗش حُٔؼويس ٝٓظطِزخطٜخ 

ٝاىحٍس ٝطل٤َِ ٓـٔٞػش ٓظ٘ٞػش ٖٓ حُز٤خٗخص ٖٓ ح١ٍَٝ٠ُ حٓظويحّ أىٝحص حٌُٔز٤ٞطَ اً إٔ  

, أٗظٔش   GISأٝ أٗظٔش ٓؼَ ٗظْ حُٔؼِٞٓخص حُــَحك٤ش  ح٧ىٝحص ٝحُظو٤٘خص ٛ٘خى حُؼي٣ي ٖٓ

ٝٗظْ ىػْ حُوَحٍ   RSٝح٫ٓظ٘ؼخٍ ػٖ رؼي   ESٝح٧ٗظٔش حُوز٤َس   DSSحُوَحٍ  ىػْ 

 ,Keenan( ,Chan& others 2016)  حُٔظخكش ُيػْ حُوَحٍحص حٌُٔخ٤ٗش  SDSSحٌُٔخ٢ٗ 

2003) , ) , (Sugumaran,2011) 
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: طْ geographic information systems(GIS ( اٌّؼٍِٛبد اٌغغشاف١خ ٔظُ 1.4

طو٣ِٖ حُز٤خٗخص حُــَحك٤ش حٌُٔخ٤ٗش ٝ طؼ٣َلٜخ رؼيس طؼ٣َلخص ٓؼَ : ٗظخّ ًٔز٤ٞطَ ٫ُظوخ١ ,

ٝحٓظؼ٬ٜٓخ ٝطل٤ِِٜخ ٝػَٟٜخ , ٝ ٓـٔٞػش ٖٓ ح٩ؿَحءحص حُظ٢ طٞكَ ٓيه٬ص حُز٤خٗخص 

 ث٢ ٝحُظل٤َِ حٌُٔخ٢ٗ ٌَُ ٖٓ حُز٤خٗخص حٌُٔخ٤ٗش ٝحُٔٔشٝطو٣ِٜ٘خ ٝح٫ٓظَؿخع , ٍْٝٓ حُوَح

ٓـٔٞػش ٖٓ ح٧ىٝحص  GISُيػْ أٗ٘طش ٛ٘غ حُوَحٍ ك٢ حُٔ٘ظٔش "ٝرخُظخ٢ُ , ٣ٌٖٔ حػظزخٍ 

طٔظويّ ٩ٗ٘خء ٝاىحٍس ٝػَٝ ٝطل٤َِ حُز٤خٗخص حٌُٔخ٤ٗش ُـَٝ ىػْ حٌُ٘ٔؿش  حُزَحٓـ٤ش حُظ٢

ٛٞ أ١ ٗظخّ  GISٝرخُظخ٢ُ  ( . uire,1991)Magٝحُظلون ٜٓ٘خ ُلْٜ كو٤وش حُؼخُْ حُٞحهؼ٢ 

 ٩ىحٍس حُٔؼِٞٓخص ٣ٌٔ٘ٚ :

  .ح ا٠ُ ٓٞهؼٚ حٌُٔخ٢ٗ  ؿٔغ ٝطو٣ِٖ حُٔؼِٞٓخص حٓظ٘خى 

   . طلي٣ي حُٔٞحهغ ىحهَ ر٤جش ٓٔظٜيكش ٝحُظ٢ طل٢ رٔؼخ٤٣َ ٓليىس 

  .حٓظٌ٘خف حُؼ٬هخص ر٤ٖ ٓـٔٞػخص حُز٤خٗخص ىحهَ ٌٛٙ حُز٤جش 

   ٌٓخ٤ٗخ ًٔٔخػي ٫طوخً حُوَحٍحص كٍٞ طِي حُز٤جش. طل٤َِ حُز٤خٗخص ًحص حُِٜش 

   َط٤َٜٔ حهظ٤خٍ حُز٤خٗخص ٝٗوِٜخ ا٠ُ ٗٔخًؽ طل٤ِ٤ِش هخٛش رخُظطز٤وخص هخىٍس ػ٠ِ طو٤٤ْ طؤػ٤

 حُزيحثَ ػ٠ِ حُز٤جش حُٔوظخٍس .

 َػَٝ حُز٤جوش حُٔلويىس ػِو٠ كوي ٓوٞحء ر٤خ٤ٗوخ ٍٝه٤ٔوخ آوخ هزوَ أٝ رؼوي حُظل٤ِو(Keenan, 

2002 ).   

٢ٛ أٗظٔش ٓؼِٞٓخص : system  Decision support (DSS) َ دػُ اٌمشاساد ٔظب 2.4

ُٔٔظٟٞ ح٩ىحٍس طوّٞ رَر٢ حُز٤خٗخص ٝحُ٘ٔخًؽ حُظل٤ِ٤ِش حُٔؼويس ٝأىٝحص طل٤َِ حُز٤خٗخص ُظيػْ 

أٗظٔش ىػْ حُوَحٍ طويّ حُٔٔظٟٞ ح٩ىح١ٍ ك٢ حُٔ٘ظٔش, ًٔخ   .هَحٍحص ؿ٤َ ٍٝط٤٘٤ش حطوخً

٤َ ٝحُظ٢ ٤ُْ ٖٓ حَُٜٔ طلي٣يٛخ طٔخػي حُٔي٣َ٣ٖ ك٢ حطوخً هَحٍحطْٜ حُل٣َيس ٣َٓٝؼش حُظـ٤

ٝٗظْ  ٗظْ ٓؼخُـش حُؼ٤ِٔخص طٔظويّ ٓؼِٞٓخص ىحه٤ِش ٖٓ    (DSS)ٓويٓخ . ٝرخَُؿْ ٖٓ إٔ

ا٫ أٜٗخ ؿخُزخ  ٓخ طؤهٌ حُٔؼِٞٓخص ٖٓ حُٜٔخىٍ حُوخٍؿ٤ش, ٓؼَ أٓؼخٍ  ىح٣ٍش٩حُٔؼِٞٓخص ح

 ح٧ْٜٓ حُوخٍؿ٤ش أٝ أٓؼخٍ حُٔ٘ظؾ ٖٓ حُٔ٘خك٤ٖٔ.  

Spatial Decision Support Systems (SDSS) 3.4:  ُوي طْ طط٣َٞ حُظٌُ٘ٞٞؿ٤خ

( ٤ًِٓٞش ُظ٘ظ٤ْ ٝطل٤َِ حُز٤خٗخص حٌُٔخ٤ٗش. ٝٓغ ًُي , ٓخ GISحُــَحك٤ش ك٢ أٗظٔش حُظ٣ٌٖٞ )

٣لظخؿٚ ٛ٘خع حُوَحٍ ك٢ حُٞحهغ ٫طوخً ٓؼَ ٌٛٙ حُوَحٍحص ٢ٛ أٗظٔش ىػْ حُوَحٍحص حٌُٔخ٤ٗش 

(SDSSرَحٓؾ ري٤ٜ٣ش ٝٝحٟلش ٬ُٓظويحّ , طلَ ٓ٘خًِٜخ حُٔليىس )  رٌلخءس , ٝطٔ٘ق ٗظخثؾ

, ٓغ إٔ ٤ًِٜٔخ ٣ؼظٔي  GISٛٞ ٤ُْ ٗلٔٚ ٗظخّ  SDSS. إ ٗظخّ (Keenan ,2003ك٣ٍٞش 

٣ٔظ٘ي ػ٠ِ أٓخّ ٌٓخٕ ٓليى حُز٤خٗخص ; حٓخ  ٗظْ  SDSSكــ   GIS,ػ٠ِ طٌُ٘ٞٞؿ٤خ 

كظؼظٔي ػ٠ِ حُز٤خٗخص حٌُٔخ٤ٗش. ك٤غ طلظ١ٞ حُز٤خٗخص حٌُٔخ٤ٗش  GISحُٔؼِٞٓخص حُــَحك٤ش 

https://ar.wikipedia.org/w/index.php?title=%D9%82%D8%B1%D8%A7%D8%B1%D8%A7%D8%AA_%D8%BA%D9%8A%D8%B1_%D8%B1%D9%88%D8%AA%D9%8A%D9%86%D9%8A%D8%A9&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=TPS&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=MIS&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=MIS&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=MIS&action=edit&redlink=1


 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   217 

 
 

 Sugumaran, John وخُٜش ػ٠ِ ٓؼِٞٓخص كٍٞ ػ٬هخص ح٤ٌُخٗخص ك٢ حُل٠خءحُ

DeGroote, 2011)) ٢ٛ  حُٔؼِٞٓخص حُظ٢ ٗوِٜٗخ ػ٠ِ حُوَحث٢ , آخ ًوط١ٞ ػ٠ِ ٌٙٛٝ .

ك٬  ٌُِٔ٘ش ٓؼ٤٘ش , ر٤٘ٔخ ٣ٞكَ  SDSSحٍُٞم أٝ ر٤خٗخص ك٢ ؿٜخُ ًٔز٤ٞطَ. ًٔخ ٣ويّ ٗظخّ 

٤٘ش ػخ٤ُش حُظطٍٞ ٜٓٔٔش ُِؼَٔ ك٢ ططز٤وخص ٝكٍِٞ حُظو٤ِي١ ٓـٔٞػش أىٝحص ك GISٗظخّ 

ٓظؼيىس. ُظ٤َٜٔ ػَٔ رؼٞ حىٝحص ىػْ حُوَحٍ حٌُٔخ٢ٗ ًخٗض حُلخؿش ُظٍٜٞ ططز٤وخص حًؼَ 

 .(Vesikko,2013 ) حٓظؼخٗش  رخَُٓٞٓخص ط٬ط٤ش ح٫رؼخى

٣ٔظويّ حُٜٔطِق ُ٪ٗخٍس ا٠ُ : Visual Representation اٌزّض١ً اٌجقشٞ  4.4

حُظٍٜٞ ٝٛٞ حُٞحهغ ح٫كظَح٢ٟ ,   . Visualization ٓخص ك٢ ٌَٗ َٓث٢ػَٝ حُٔؼِٞ

ٝٛٞ ٓلخًخس  ٗخٗش حٌُٔز٤ٞطَ ر٤جش ر٣َٜش طلخػ٤ِش ػ٬ػ٤ش  ح٧رؼخى . ٣َ٘ٔ ٜٓطِق "حُظٔؼ٤َ 

حَُٔث٢" ٌٛٙ ح٧ٌٗخٍ حُٔوظِلش ٖٓ حُظٍٜٞ. ٝ ػ٠ِ ٝؿٚ حُظلي٣ي ٣ظ٠ٖٔ حُظٔؼ٤َ حَُٔث٢ 

خ )رٔخ ك٢ ًُي حُز٤خٗخص حٌُٔخ٤ٗش أٝ حُٔـَىس أٝ حُٔخى٣ش أٝ حهظ٤خٍ حُز٤خٗخص ٝطل٣ِٜٞخ ٝػَٟٜ

 .Seppelt,2012) (Onyimbi , 2017),( Kunze. Et 2012ح٤ُٜ٘ش( ك٢ ٌَٗ َٓث٢ 

طْ ىػْ حُظٔؼ٤َ ح١ٍُٜٞ ػ٬ػ٢  :3DGIS اٌّغغّبد صلاص١خ الأثؼبد فٟ ٔظُ اٌّؼٍِٛبد5.4  

( ًبٟخكش ِٓلوش 1)ٍٛٞس 2Dحُؼ٘خث٤ش ُ٘ظْ حُٔؼِٞٓخص حُــَحك٤ش ًحص ح٧رؼخى  3Dح٧رؼخى  

ٖٓ هزَ حُؼي٣ي ٖٓ حٍُٔٞى٣ٖ حَُث٤٤ٔ٤ٖ ٌُٜٙ حُ٘ظْ, ُـَٝ طوي٣ْ ٌٓٞٗخص حُظٍٜٞ ػ٬ػ٢ 

ح٧رؼخى ٍُِٞٛٞ ا٠ُ هٞحػي حُز٤خٗخص حُــَحك٤ش حُوخثٔش ٝحُ٘خِٓش ك٢ ًؼ٤َ ٖٓ ح٧ك٤خٕ, ٤ُٝظْ 

 (Seppelt& another,2012 )طوي٣ْ ػيى ٖٓ حُ٘ظخثؾ ح٣َُٔؼش ٝحُٔ٘خٓزش ُِٔٔظويّ 

(Onyimbi,2017) . 

 

 

 2018)  , حُؼ٬ف: ػَٝ ططز٤وخص حُٔـٔٔخص ػ٬ػ٤ش ح٧رؼخى ك٢ رَٗخٓؾ ٗظْ حُٔؼِٞٓخص ) 1ٍٛٞس

http://www.geomarvel.com/author/dbloom/
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غ أىحس ٖٓ أىٝحص حُ٘ظْ حُٔؼِٞٓخط٤ش طظؼخَٓ ٓ :city engine ثشٔبِظ ِؾشن اٌّذ٠ٕخ 5.4

ٖٓ حهٟٞ حُزَحٓؾ   ٢ٛٝ 2) ٍٛٞس (اٗ٘خء ٝ طل٤َِ ٌٓٞٗخص حُٔيٕ ك٢ ٍٛٞس ػ٬ػ٤ش ح٧رؼخى 

ح٤ٌ٣َٓ٧ش طْ حػظٔخىٙ   ESRIك٢ ٌٗٔؿش حُز٤خٗخص ػ٬ػ٤ش ح٧رؼخى , ٌٛح حُزَٗخٓؾ ٓويّ ٖٓ ًَٗش 

 .ًؤىحس كؼخُش ك٢ ىػْ حُوَحٍ حٌُٔخ٢ٗ 

 

 
 

 , city engineك٢ رَٗخٓؾ : ػَٝ ٓـْٔ  ػ٬ػ٢ ح٧رؼخى ُظٍٜٞ ٓي٣٘ش  2ٍٛٞس

(Bloom,2018) 

 

هِٜض ٌٛٙ حُيٍحٓخص ٝؿ٤َٛخ ك٢ ٓـِٜٔخ ا٠ُ إٔ أٓخّ ٗـخف حُوَحٍ حُظوط٤ط٢ ك٢ حُظ٤ٔ٘ش 

ٝحُظطٍٞ حُؼَٔح٢ٗ َٓؿؼٚ  ٬ُػظٔخى ػ٠ِ ٗظْ حُٔؼِٞٓخص ٓغ حُظٍٜٞ ػ٬ػ٢ ح٧رؼخى ح١ٌُ 

ْٜ رٌَ٘ ًز٤َ ك٢ ط٤َٜٔ حُظٞحَٛ ٝحُٟٞٞف ك٢ ػَٝ حُزيحثَ ٝ ٫هظ٤خٍ ح٧ٗٔذ أٓ

رٔ٘خًٍش ٓـظٔؼ٤ش ٓغ أٛلخد حُِٜٔلش ٝأٛلخد حُوَحٍ ١ٌُٝ ح٫هظٜخٙ ٝحُؼخٓش 

(Seppelt,2012 )(NYIMBI, 2017) , Kunze,2012) ,(alEsri,2014), ٖى٣ٍٝ (

 (  . 2017ٝحهَٕٝ, 

 

 

http://www.geomarvel.com/author/dbloom/
http://www.geomarvel.com/author/dbloom/
http://www.geomarvel.com/author/dbloom/
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زىٌٕٛٛع١ب ٚرطج١مبرٙب ٚهشق اعزخذاِٙب فٟ ١ٌج١ب داسعخ ِذٜ ٚػٟ ٚادسان رطٛس ا5ٌ.

 )الإعزج١بْ(:

ًيٍحٓش ُٔؼ٤خٍ ح٫ٓظـخرش ٌُٜح حُظطٍٞ ك٢ ٓئٓٔخط٘خ , ٝٓيٟ ٓٔخٛٔظٚ ك٢ حَُكغ ٖٓ ٓٔظٟٞ  

ًلخءس, ٝؿٞىس حُلٍِٞ حُٔظؼِوش رٔـخٍ حُؼٔخٍس ٝحُظوط٢٤ , ٝ حُوَحٍحص حُ٘خطـش هزَ حطوخً 

حػظٔيص ػ٤ِٜخ ٌٛٙ حٍُٞهش ًخٕ حٓظط٬ع حَُأ١ كيٟ ح٫ىٝحص حُظ٢ حُوَحٍ حُٔ٘خٓذ أ

)ح٫ٓظز٤خٕ( , ك٤غ ًخٕ حُٜيف ٓ٘ٚ حُلٍٜٞ ػ٠ِ ر٤خٗخص ٓليىس ٝٓؼِٞٓخص ٝحٟلش كٍٞ 

طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ٝحٓظويحٓخطٜخ ك٢ ٟٝغ حُوط٢ , ٝح٫ٓظَحط٤ـ٤خص ُِظوط٢٤ حٌُٔخ٢ٗ 

ح٫ٓظز٤خٕ ًخٗض طلي٣ي  ريحهَ ٓئٓٔخص ٓل٤ِش طؼ٠٘ رٌٜح حُٔـخٍ . حُوطٞس ح٠ُٝ٫ ك٢ اؿَحء

حُؼ٤٘ش حُٔٔظٜيكش حٝ حُٔٔظـ٤ز٤ٖ حُٔوٜٞى٣ٖ , ٝطْ ح٫طـخٙ ُؼ٤٘ش ٓليىس ٝٓوظخٍس, ًٔخ ٤٘٣َ 

(Adèr, 2008)  ,ُ٘ظخثؾ  ىه٤وش ٓغ ؿٔغ حُز٤خٗخص رٌَ٘ أَٓع, ٝ هلٞ حُظٌخ٤ُق ٍُِٞٛٞ  ,

,  ُٝظؼ٣ِِ ىهش ٝؿٞىس ٌٛٙ حُز٤خٗخص ٣ـذ طو٤ٜٚ ػ٤٘ٚ ح٩ٓظز٤خٕ  ٝطٜـ٤َ كـٜٔخ

ٝحُلَٙ ػ٠ِ ًٜٞٗخ ٖٓ ٤ًخٕ حُز٤جش ٟٓٞٞع حُيٍحٓش.
 

ٌُُي طْ ط٤ْٜٔ ح٫ٓظز٤خٕ ٍُِٞٛٞ 

ُ٘ظخثؾ ٓزخَٗس . ٝ رخ٫ػظٔخى ػ٠ِ ػ٤٘ش ٖٓٔ ُي٣ْٜ ػ٬هش ٓزخَٗس رٔٔج٤ُٞش ٛ٘غ حُوَحٍ حٝ 

حُٔ٘خًٍش ك٤ٚ ك٢ هطخػخص َٓطزطش ٓزخَٗس رٟٔٞٞع حٍُٞهش , ُٝوي ط٘ٞع ح٫ٓظز٤خٕ ر٤ٖ أٓجِش 

هَٟ ٓـِوش , اٟخكش ٨ُٓجِش ٓظؼيىس حُو٤خٍحص . ٝطٔخ٤ٗخ ٓغ ٟٓٞٞع حٍُٞهش ) ٓلظٞكش ٝأ

طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ( أهٌ ح٩ٓظز٤خٕ ٗٔط٤ٖ ,  طو٤ِي١ )ح٧ٍٝحم حُٔطزٞػش( ٝ ٍه٢ٔ ) 

)َٓكن رخُِٔلن ٗٔوش ٖٓ ح٩ٓظز٤خٕ ٝٗظخثؾ حُظل٤َِ ٓلِٜش( ,  ,حٓظز٤خٕ ػزَ ح٫ٗظَٗض( 

% ػ٠ِ ٍٛٞس )ح٩ٓظز٤خٕ ػزَ ح٫ٗظَٗض( . حُؼ٤٘ش 100٘ٔزش ًٝخٗض ًَ حَُىٝى حُٔٔظِٔش ر

ٓ٘خٍى .حٗؤْ  11ٓ٘خٍى ٝح٣ٌُٖ ٗخًٍٞح ٝهيٓٞح ٍىٝىْٛ ًخٗٞح  14حُٔٔظٜيكش ًخٗض 

ح٩ٓظز٤خٕ ا٢ُ ػ٬ػش أؿِحء , ح٧ٍٝ ٓؼِٞٓخص طظؼِن رخُلَى ٝحُٔئٓٔش حُظ٢ ٣ظزؼٜخ ٝٛلظٚ 

ؼخ٢ٗ ٓظؼِن رظو٤٘ش ٗظْ حُٔؼِٞٓخص, حُٞظ٤ل٤ش اٟخكش ُِظوٜٚ ٝػ٬هظٚ رٟٔٞٞع حٍُٞهش. حُ

حٓظويحٓخطٜخ ٝطٞظ٤لٜخ ُظوط٢٤ ٝٛ٘غ ح٤ُٔخٓخص ٝح٫ٓظَحط٤ـ٤خص  ٝػ٬هظٜخ رٜ٘غ حُوَحٍ. 

 .1) أٓخ حُؼخُغ كخطـٚ ٓزخَٗس ُؼ٬هش حُظوط٢٤ حُؼَٔح٢ٗ ر٘ظْ حُٔؼِٞٓخص ؿيٍٝ )

ُؼَٔ رخُظوط٢٤ ط٘ٞػض حُٔئٓٔخص حُٔٔظٜيكش رخ٫ٓظز٤خٕ رظ٘ٞع ١ز٤ؼش حرؾ١ًٍ اٌج١بٔبد: 1.5 

ٝ حٓظَحط٤ـ٤خص ٌٛٙ حُٔئٓٔخص. ٝطزخ٣٘ض ىٍؿخص حَُٟخ ٖٓ هزَ ػ٤٘ش ح٫ٓظز٤خٕ كٍٞ أػيحى 

حُؼخ٤ِٖٓ رخ٧ىحٍس حٝ حُٔئٓٔش حُظخرغ ُٜخ. ك٤غ أًي أًؼَ حُٔٔظـ٤ز٤ٖ ٬ُٓظز٤خٕ ػيّ ٝؿٞى ط٬ثْ 

 .ر٤ٖ أػيحى حُٔٞظل٤ٖ ربىحٍطْٜ ٣ظ٘خٓذ ٝح٧ػٔخٍ حًُِٔٞش ا٤ُٜخ 
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 رؾ١ًٍ ٔزبئظ الاعزج١بْ : 1)عذٚي )

 

 

 اٌقفخ اٌٛظ١ف١خ

 

اعّبء اٌّئعغبد أٚ 

 الاداساد

 

 اٌّئً٘ اٌؼٍّٟ

 

 ِلاؽظبد       

ِذ٠ش ٌٍؾئْٚ 

ِذ٠ش  -اٌف١ٕخ 

لغُ اٌذساعبد 

ػ١ّذ ثٍذ٠خ  -

ػنٛ  –

ثبٌّغٍظ 

سئ١ظ  -اٌجٍذٞ 

سئ١ظ  -فشع 

 –اداسح 

ِخزـ ٔظُ 

  –ِؼٍِٛبد 

  ِذ٠ش اداسح

ِىزت اٌغبِؼخ 

 -ٌٕٙذع١خ ٌلاعزؾبساد ا

ِىزت اٌؼّبسح ٌلاعزؾبساد 

 إٌٙذع١خ

 ثٍذ٠بد

 ِقٍؾخ اٌزخط١و اٌؼّشأٟ 

 ٚصاسح الاعىبْ ٚاٌّشافك

ؽشوخ رط٠ٛش ٌلاعزضّبس 

 اٌؼمبسٞ ٚاٌغ١بؽٟ

ثىبٌٛس٠ٛط 

ِٚبعغز١ش ٕ٘ذعخ 

 ػّبسح ٚرخط١و 

 ػّشأٟ.

ثىبٌٛس٠ٛط ٕ٘ذعخ 

 ِذ١ٔخ 

ِبعغز١ش رخط١و 

 ِذْ ٚػّبسح

 

 

 

 

 

 

 

 

 

ثؼل ِٓ افشاد 

ٕخ ِٓ اٌؼ١

اٌّؾبسو١ٓ فٟ 

اػذاد ِخططبد 

 اٌغ١ً اٌزبٌذ 

 اٌغضء اٌضبٟٔ : رم١ٕخ اٌّؼٍِٛبد

اعرررزخذاَ رم١ٕرررخ اٌّؼٍِٛررربد فرررٟ اٌؼّرررً 

 ثبٌّئعغخ ِمبثً اٌطشق اٌزم١ٍذ٠خ 

 اٚعٗ اعزخذاِٙب ٌٍفئخ اٌزٟ رغزخذِٙب:

  

 

 

أ١ّ٘خ رىٌٕٛٛع١ب اٌّؼٍِٛبد  ِٚذٞ 

أ١ّ٘خ اٌؼًّ ثٙب، ٚاعزخذاِٙب وؤدٚاد 

غبػذح فٟ فٕغ ٚارخبر اٌمشاساد ، ِ

اظٙش اٌغ١ّغ ٚدْٚ اعزضٕبء رٛافمُٙ 

ٚرؤو١ذُ٘ لأ١ّ٘زٙب ٚاٌزٛف١خ اٌؾذ٠ذح 

لاعزخذاِٙب ٚاٌغؼٟ لإ٠غبد اٌطشق 

 

وخطٛاد فؼ١ٍٗ ِٓ اٌّئعغبد ٌزٛف١ش اٞ دػُ 

٠زؼٍك  ٌّٛظف١ٙب فٟ ِغبي اعزخذاَ ٔظُ اٌّؼٍِٛبد ثّب

% الاعبثخ  36.4ثّغبي ٘زٖ اٌذساعخ فبٌٕز١غخ وبٔذ 

 %  الاعبثخ وبٔذ ثلا . 63.6ثٕؼُ ٚ 

 

0%

10%

20%

30%

40%

50%

طـ٤ٔغ حُز٤خٗخص   حٓظويحّ ٟؼ٤ق ؿيح

 ٝٗوِٜخ ر٤ٖ ح٫ىحٍحص  

حٓظويحّ ؿ٤ي ُٟٞغ 

ح٫ٓظَحط٤ـ٤خص 

 ٝحُوط٢ 

 طـ٤ِٜ هخػيس ر٤خٗخص 
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ٌزٌه، وً ٚفك اداسرٗ ٚلذسرٗ وفشد اٚ 

 وبداسح .

 

ٚٔز١غخ اٌزغبإي ػٓ اعزخذاَ رىٌٕٛٛع١ب 

اٌّؼٍِٛبد ٚرؤص١ش٘ب ػٍٝ رٛف١ش اٌٛلذ 

ٚاٌغٙذ ٚاٌغٌٙٛخ فٟ اٌؾقٛي ػٍٝ 

اٌّؼٍِٛبد . ٚوزٌه ػٓ اٌزؤص١ش الا٠غبثٟ  

اد اٌمشاساد ٌٙب ػٍٝ هش٠مخ اٌؼًّ ٚ اػذ

ٚاٌخطو اٌز٠ّٕٛخ ثبٌّئعغبد. وبٔذ  

 ا٠غبث١خ ثبلإعّبع ٌىً ػ١ٕخ اٌذساعخ.   

 

 

و١ف رم١ُ اٌزٛافً ث١ٓ ٚظبئف اٌّئعغخ )وزغ١ّغ 

ٚرٛص١ك ٚرؾ١ًٍ اٌج١بٔبد ٚث١ٓ ِزخذٜ ٚفبٔؼٟ اٌمشاس 

 ثبٌّئعغخ اٚ الاداسح( ( 

 
  مؼ١ف        ِمجٛي    ِّزبص         ع١ذ    

 بٌش : اٌزخط١و اٌؼّشأٟاٌض اٌغضء

 

اعبثخ ٌٍزغبإي ؽٛي اٌزخط١و اٌؼّشأٟ فٟ ١ٌج١ب ِٚب ٠ؼب١ٔٗ ِٓ رخجو ٚرشاعغ  ِشعؼ١زٗ ؽغت 

 ٚعٙخ ٔظشوُ ؟ وبٔذ الاعبثبد وبٌزبٌٟ : 

 

 

 

ؽٛي اٌزغبإي ػٓ ثؼل اٌزم١ٕبد 

اٌّؼٍِٛبر١خ ٚ اٌٟ اٞ ِذٞ ٠زُ 

 اعزؼّبٌٙب ؟ وبْ الاخز١بس ث١ٓ

GIS-CITY MODLING-THE 

CITY ENGIN-SDSS 

% ٌٕظُ 100فبلاعبثخ وبٔذ ثٕغجخ 

اٌّؼٍِٛبد اٌغغشاف١خ ٌُٚ ٠زُ اٌزؼشف 

 ػٍٝ الاخشٜ.

 

 

 

% اعزخذاَ ٔظُ  53اظٙشد ٔغجخ ِٓ اٌؼ١ٕخ رفٛق 

اٌّؼٍِٛبد اٌغغشاف١خ ٌىٓ ثزطج١مبد ِؾذٚدح عذا ِٓ 

اِىبٔبد اٌجشٔبِظ اٌّزبؽخ وبداٖ داػّخ ٌٍمشاس ٚاٌخطو 

ُ ؽب١ٌب. الاِش اٌزٞ ٠ئوذ ِؾذٚد٠خ اٌز٠ّٕٛخ ثبٌؼبٌ

عب٘ض٠خ ِضً ٘زٖ الاداساد ٌقٕغ الاعزشار١غ١بد 

ٚاٌزخط١و اٌّىبٟٔ ثبٌؾىً اٌّطٍٛة . فٟ ؽ١ٓ اظٙش 

اٌغضء اٌّزجمٟ ِٓ اٌؼ١ٕخ اٌنؼف فٟ اعزخذاَ ٘زٖ 

اٌزم١ٕخ سغُ ٚعٛد ِؼشفخ ثبعزخذاِبرٙب ٚلذ اسعؼٛا 

عجت رٌه اٌٝ مؼف اٌّٛاسد اٌّب١ٌخ ٚعًٙ ثؼل 

داساد اٌّئعغبد ثى١ف١خ رٛظ١ف ِضً ٘زٖ الادٚاد ا
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ٌٍؼًّ ثذػُ ع١بعبد اٌزخط١و اٌّىبٟٔ ٚرٛع١ٙٗ 

 ٌلأفنً.

 

اِب ؽٛي ارغبٖ ثؼل اٌذٚي اٌّزمذِخ ٔؾٛ اؽشان اٌّئعغبد الاوبد١ّ٠خ ٌٍّؾبسوخ ثبٌؼًّ فٟ 

 ِؾبس٠ؼٙب اٌزخط١ط١خ ٚاٌز٠ّٕٛخ

 

 

اِب ػٓ ِفَٙٛ اٌزخط١و اٌؼّشأٟ 

ِٚب ٠زطٍجٗ ِٓ ٚاٌؾنشٞ ؽذ٠ضب  

ِؾبسوخ ِغزّؼ١خ ٚ ً٘ ٘زٖ ع١بعخ ٠زُ 

ارجبػٙب اٚ الاثزؼبد رّبِب ػٕٙب 

 ثّئعغبرىُ ؟  وبٔذ اٌشدٚد وبٌزبٌٟ : 

اوذ اٌجؼل ػذَ اعزىّبي اٞ ِخططبد 

ؽنش٠خ ثؾىً ٚاعزشار١غ١بد ؽذ٠ضخ ٌُٚ 

 رّضً اٌّؾبسوخ عضء ِٓ رٌه .

لٍخ اٌٛػٟ ٚاٌضفبفخ اٌّغزّؼ١خ ثؤ١ّ٘خ 

ثبٌزخط١و ٠ذفغ ٌٍزخٛف ِٓ اٌزىٌٕٛٛع١ب 

ٌٕؾش   خٛك اٌزغشثخ ٌىٓ ٕ٘بٌه ِغبع

 ٘زا اٌفىش.

 

عبسٞ اٌؼًّ ػ١ٍٙب ِٓ خلاي اؽشان اٌجٍذ٠بد ثبٌزخط١و 

اٌؾنشٞ ٌىٓ اٌّٛمٛع ل١ذ اٌذساعخ ٠ٚؾزبط ٌٍزؤٟٔ 

ِغ ٚعٛة رم١ٕٓ ِضً ٘زٖ اٌّؾبسوخ. امبفخ ٌؼذَ 

ٚعٛد دسا٠خ وبف١خ ثبٌّؾبسوخ اٚ ِٕٙغ١خ ٚامؾخ 

لارغبٖ ٌٍغ١بعبد اٌؼ١ٍب اٌّفشٚمخ  فٟ ٚمغ امبفخ ٌ

اٌّخططبد ٌُ ٠زؼ ِغبي اٌّؾبسوخ ثشغُ اْ الافشاد ُ٘ 

 اعبط اٌزخط١و ؽب١ٌب .

 

 

ٚف١ّب ٠زؼٍك ثٛعٛد اٞ ِغبػٟ ٌزغؾ١ٓ 

عٛدح الاداء ٚاٌزٛافً ِغ ِئعغبد 

ِزمذِخ ثّغبي لشاساد اٌزخط١و  اٌّىبٟٔ 

ٚاٌزّٕٛٞ : الاغٍت وبْ ٌذ٠ُٙ اٌشغجخ 

ثمٛح، ٚاٌجؼل ُِٕٙ ٚمؼٙب ؽ١ض ٌزٌه ٚ

اٌزٕف١ز : وبٌزؼبْٚ ِغ ػذح عٙبد 

 

أخ١شا ثبٌٕظش ٌٍٕمـ فٟ ٘زا اٌزخقـ وىٛادس ِٓ 

خش٠غٟ و١ٍبد اٌؼّبسح ٚاٌزخط١و اٌؼّشأٟ ث١ٍج١ب ِبٟ٘ 

ع١بعبد اٌّئعغخ ٌغذ الأؽز١بط ِٓ رٚٞ اٌزخقـ. 

رفبٚرذ الاعبثبد ث١ٓ ِؾبٌٚخ عذ الأؽز١بط ِٓ 

ؼ١ٕخ وؤفشاد . اٚ اعزغلاة اٌّخزق١ٓ فٟ ؽبلاد ِ

28% 

18% 

27% 

9% 

18% 

لا ٠غزؼ١ْٕٛ ثبٌّئعغبد الاوبد١ّ٠خ ٚلا ٠ّبٔؼْٛ ثبػزجبس٘ب ث١ذ  

 ٌٍخجشح 

 لا ٠غزؼ١ْٕٛ ثبٌّئعغبد الاوبد١ّ٠خ ٚ ٠ّبٔؼْٛ

٠زُ اٌزؼبْٚ ث١ُٕٙ ٚث١ٓ اٌّئعغبد الاوبد١ّ٠خ  ِٚغزّش٠ٓ ٌغذ 

 الاؽز١بط اٌجؾشٞ ِغزمجلا

 رطّؼ ٌزٌه اْ اِىٓ 

 لادسا٠خ ٌُٙ ثٙزا اٌغبٔت 
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اوبد١ّ٠خ ِؾ١ٍخ ٚد١ٌٚخ ٌزط٠ٛش اٌّخطو 

ا١ٌٍجٟ ٚدػّٗ ثبٌّؾبسوخ ثّؾبس٠غ 

الارؾبد الاٚسٚثٟ . ٚوزٌه اٌزٛافً ِغ 

عٙبد داػّخ وبٌزخط١و اٌٛهٕٟ  

ٌّؾبٌٚخ ٚمغ  اٌذساعبد ثبٌّغبي ؽ١ض 

ٙبص اٌزطج١ك . ٚاٌجؼل ارغٗ لأعٙضح  وغ

اٌجؾٛس اٌزطج١م١خ ٚاٌزط٠ٛش ٌٍجذا٠خ فٟ 

 اٌطش٠ك،

 

اعزمطبة غ١ش اٌّخزق١ٓ  ِٚؾبٌٚخ اٌزذس٠ت ، ٚ 

اٌجؾش ػٓ هشق ٌغؼً اٌزخقـ ث١ئخ عبرثخ 

لاعزمطبة داسع١ٓ اٚ ػب١ٍِٓ ِٓ اً٘ اٌزخقـ . 

اٌّغبػٟ ٌٍزٛافً ثبٌّؼب٘ذ ٚاٌغبِؼبد لإدساط 

اٌزخقـ ٚالا٘زّبَ ثٗ ٌؾبعخ عٛق اٌؼًّ اٌؾذ٠ذح 

 ا١ٌٗ. ٚاٌجؼل ٌُ ٠نغ ع١بعبد .

 

 اٌّؾشٚع اٌزطج١مٟ لاعزخذاَ ٔظُ اٌّؼٍِٛبد اٌغغشاف١خ : 6.

طْ حهظ٤خٍ ٓؼخٍ ططز٤و٢ ُيٍحٓش ٓ٘طوش حُظط٣َٞ ىحهَ حُٔوط٢ حُل١َ٠ رٔي٣٘ش ١َحرِْ رٔخ  

٠ٔٔ٣ رـ ) ٓوط٢ طط٣َٞ حُل٬ف( ٣ظٌٕٞ حَُٔ٘ٝع ٖٓ ػيس ٓٞحهغ ٓ٘لض ًَُ٘خص حٓظؼٔخ٣ٍش 

أٜٗخ ُْ طظوٌ ك٢ حػظزخٍٛخ ٓخ ٓزن  ٟٖٔ هَحٍحص حٍطـخ٤ُش ؿ٤َ ٓيٍٝٓش, رخ٩ٟخكش ا٠ُ

حػظٔخىٙ ُٔي٣٘ش ١َحرِْ ٫ٓظؼٔخ٫ص ح٧ٍح٢ٟ ٟٖٔ كخَٟس ١َحرِْ حُٔؼظٔيس . ٝ رؼي  

طـ٤ٔغ ٓخ هيٓظٚ حًَُ٘خص ٖٓ أػٔخٍ ىحهَ حُٔ٘طوش ك٢ ٓوط٢ ٝحكي  حط٠ق إٔ حُظـ٤ٔغ 

٣يػٞ ُِظٔخإٍ   ٝحُيٍحٓش حُظ٢ طْ ػ٠ِ أٓخٜٓخ حطوخً حُوَحٍ ُْ طؼظٔي ػ٠ِ ح٤ُ٥ش حُٜل٤لش ٓٔخ

ٓخ اًح ًخٕ ٌٛح  حُظط٣َٞ ًح ؿيٟٝ أّ أٗٚ ٤ٓوِن اٌٗخ٤ُش طوط٤طش ؟ ٧ٕ ٓظوٌ حُوَحٍ ُْ 

٣ٔظويّ حُظو٤٘ش ٩ٗـخُ ٌٛٙ حُٔ٘خ٣ٍغ ك٢ ٟٝؼٜخ ػ٠ِ حُو٣َطش ح٧ٓخ٤ٓش حُظ٢ ٤ٓظْ ٓوخٍٗظٜخ 

, رٔوط٢ حُظط٣َٞ حَُٔحى ىٍحٓظٚ , ًُٝي ريح٣ش ٖٓ كيٝى حُٔوط٢ ٝ حٓظؼٔخ٫ص ح٧ٍح٢ٟ 

ُظو٤٤ٜٔخ ًٝخٗض  (ArcGis 10.3ٝطل٣َٞ حُوَحث٢ ٤ُِٜـش حَُه٤ٔش ) حُزَٗخٓؾ حُٔٔظويّ :

 :   3,4,5,6,7)حُ٘ظ٤ـش ًخُظخ٢ُ )حٍُٜٞ 

 . كيٝى حُظط٣َٞ ؿ٤َ ٓيٍٝٓش 

  حُوخثٔش ٝحُٔل٤طش رٔ٘طوش حُظط٣َٞ  ٝح٫ٓظؼٔخ٫صُْ ٣ؤهٌ حُظط٣َٞ ح٤ُٔ٘ؾ حُظوط٤ط٢

 ٢ ح٩ػظزخٍ.ٝحُظٞؿٚ ح١ٌُ أػظٔيص ػ٤ِٚ حُلخَٟس ك

   ٓغ ٝؿٞى ٓلطش ٌٓش ٓوٍَس ر٘لْ حُٔٞهغ . ح٫ٓظؼٔخ٫صطؼخٍٝ أكي 
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َٟس رخُٔٞهغ ٝ ٓوط٢ : هَحث٢ طٟٞق ٓوخٍٗش حُٟٞغ حُظوط٤ط٢ ُِلخ6 ,5حٍُٜٞس 
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 :إٌزبئـــــــــظ ٚاٌزٛف١ــــــبد. 7

ٗؤٜٗخ إٔ طٔخْٛ ك٢ ٟٝغ طٍٜٞ ك٤ٔخ ٢ِ٣ ػَٝ ُٔـٔٞػش ٖٓ حُ٘ظخثؾ ٝحُظ٤ٛٞخص حُظ٢ ٖٓ  

 ُلَ ح٧ٌٗخ٤ُش ٌٛٙ حُيٍحٓش :

ر٘خء ػ٠ِ ٓخ طْ ػَٟٚ ٖٓ طؤػ٤َ ٓظِح٣ي ُظٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ػ٠ِ    بئظ :ــــــأٚلأ إٌز  1.7

ؿٞحٗذ ك٤خط٘خ ػخٓش ٝػ٠ِ ٟٓٞٞع ٌٛٙ حُيٍحٓش هخٛش ٝطلي٣يح ك٢ هِن ح٤ُٔ٘خ٣ٍٞٛخص 

َحٍ ,  ٣ظ٠ق إٔ طٌُ٘ٞٞؿ٤خ حُٔلخًخس ٓظٌٕٞ طلخػ٤ِش ٝحُزيحثَ ١٧ طط٣َٞ ٌٓخ٢ٗ هزَ حطوخً حُو

ٝ أًؼَ هخر٤ِش ُ٪ٓظويحّ ٖٓ هزَ هزَحء ٝؿ٤َ حُوزَحء, ح٧َٓ ح١ٌُ ٓٞف ٣يػْ  كٌَس 

 ٝهي هِٜض حُيٍحٓش  ا٠ُ حُ٘ظخثؾ ح٫ط٤ش،  حُٔ٘خًٍش ٝرخُظخ٢ُ ٤ٓيػْ حُوَحٍ رٌَ٘ كؼ٢ِ ًٝز٤َ

 : 

ط٤ـ٤خص حٌُٔخ٤ٗش ٓٔئ٤ُٝش ًز٤َس ٓٔئ٤ُٝش حطوخً حُوَحٍ حُظوط٤ط٢ ٟٝٝغ ح٫ٓظَح .1

٤ُٝٔض رخ٤ُٜ٘ش ك٢ٜ ٫ طظلٌْ ك٢ كخَٟٗخ ٝٓٞحٍىٙ ٝ حُٜٔ٘ي ح١ٌُ ٤ٓظٌَ٘ ُِٔيٕ 

كو٢ , ٝاٗٔخ طظلٌْ ربٓظ٬ٜى ٝحٓظِ٘حف ٓويٍحص ٓ٘ٞحص ٓوزِش . ٌُح كبٕ ٟٝغ  

هخػيس ٍُٜٞس حُٔيٕ ٓظزو٢ ٗخٛيح رٌَ ا٣ـخر٤خطٜخ ِٝٓز٤خطٜخ ػ٠ِ ٌٛٙ حُوَحٍحص , 

٣يكؼ٘خ ُِظل٤ٌَ ٝحُؼَٔ روط٠ كؼ٤ؼش ُٟٞغ ح٧ْٓ حُٜل٤لش ُٜ٘خػش  ح٧َٓ ح١ٌُ

 حُز٤جش ٝح٧ىٝحص حُيحػٔش ٩طوخً ٓؼَ ٌٛٙ حُوَحٍص رٌَ٘ أك٠َ ٝرؤهَ ِٓز٤خص.  

ٓغ طِح٣ي ه٤خٍحص رَحٓؾ حُظو٤٘ش حُٔؼِٞٓخط٤ش ٝ طؼيى ٤ٔٔٓخطٜخ ٝٓيٟ كؼخ٤ُظٜخ ك٢  .2

يػٞ ًَ ٓئٓٔش ُٟٞغ اٗـخُ حُٜٔخّ , ٣لظخؽ حُظوط٢٤ ر٤ِز٤خ ُوطٞس ٜٓٔش ط

ح٩ٓظَحط٤ـ٤ش حٌُخِٓش رظلي٣ي حُٔ٘خًَ ٝ هِن ٍإ٣ش ٓ٘خٓزش ٩هظ٤خٍ ح٧ٗٔذ ٖٓ ٌٛٙ 

 حُظو٤٘خص . 

اػخىس طط٣َٞ حُٔيٕ  رٔؼخ٤٣َ ك٣َ٠ش طظ٘خٓذ ٝ ٓظطِزخص ح٧كَحى حُٔظـ٤َس  ٝك٢  .3

حُٞهض ٗلٔٚ طظ٘خٓذ ٝطظٞحكن ٓغ حُ٘ظ٣َخص حُظوط٤ط٤ش ٝٓخ ط٘ٚ ػ٤ِٚ, ٧ري ٝإٔ 

يحكخ ٝطلي٣خص ُِٔوطط٤ٖ ك٢ حُؼوٞى حُوخىٓش ح٧َٓ ح١ٌُ ٣يكغ ٝروٞس ا٢ُ طٌٕٞ أٛ

 حُظوط٢٤ ح٤ُِْٔ ٝ حُزلغ ػ٠ِ ح٧ىٝحص حُٔ٘خٓزش ٌُُي. 

َٗ٘ حُٞػ٢ رؤ٤ٔٛش ٗظْ حُٔؼِٞٓخص ٝح٧ىٝحص حُيحػٔش ُِوَحٍ ُِظ٤ٔ٘ش حٌُٔخ٤ٗش أٝ  .4

ٞٗخص ُِظوط٢٤ حُؼَٔح٢ٗ ٓظٌٕٞ هطٞس ا٣ـخر٤ش ٟٝٝؼٜخ ًؼ٘خَٛ أٓخ٤ٓش ٖٓ حٌُٔ

ُِٔئٓٔخص ٝحُـٜخص حُٔٔئُٝش ٍَٟٝس ٍُِٞٛٞ ُِظ٤ٔ٘ش حٌُٔخ٤ٗش ح٧ك٠َ ٓٔظوز٬ 

 )هخٛش ٓغ ػيّ ىٍح٣ش حُزؼٞ رٜخ ُٝظـخَٛ ح٫ه٣َٖ( .
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 اٌزٛف١ــــــــــــــبد :2.7 

ٖٓ ه٬ٍ حُيٍحٓش ٝ ح٫ٓظط٬ع ُٞحهغ حُلخٍ ح٤ُِز٢ رخُظوط٢٤ حُؼَٔح٢ٗ ٝٓيٟ ٝػ٤ٚ رؤ٤ٔٛش  

ٜض حٍُٞهش ُزؼٞ حُظ٤ٛٞخص حُٜٔٔش حُظ٢ ٖٓ ٗؤٜٗخ إٔ طٌٕٞ هطٞس ٝىٍٝ حُظٌُ٘ٞٞؿ٤خ هِ

 َُِكغ ٖٓ ًلخءس ٝؿٞىس حُؼ٤ِٔش حُظوط٤ط٤ش حُؼَٔح٤ٗش رـ٤ٔغ ٍٝحكيٛخ  :

حٓظويحّ حُز٤جخص حُظؼخ٤ٗٝش ٝأىٝحص ىػْ حُوَحٍ ٢٠ُِٔ هيٓخ ٗلٞ طؼ٣ِِ حُوَحٍ ٝط٣ٜٞزٚ   .1

ٍَٟٝس ٫ ٣ٌٖٔ طـخِٜٛخ كظ٠  ك٢ ٓئٓٔخص  حُظوط٢٤ حُؼَٔح٢ٗ ٝحُٔئٓٔخص ح٩ه٤ٔ٤ِش ٛخٍ

رخُٔـظٔؼخص حُ٘خ٤ٓش . ٌُح ٣ـذ حُؼَٔ ػ٢ِ ؿؼِٚ ٖٓ ح٣ُٞٝ٧خص ك٢ ٤ٌِ٤ٛش حُظط٣َٞ ٝحُظ٤ٔ٘ش 

 حٌُٔخ٤ٗش. 

حُظوط٢٤ ٝٓ٘خًٍش أٛلخد حُِٜٔلش ٝحُز٤جخص حُظؼخ٤ٗٝش هطٞس ؿ٤يس ٝ ٍُِٞٛٞ ُِلٍِٞ  .2

ش ُِظٞػ٤ش رٌٜح حُٔلّٜٞ ح٧ك٠َ ٣ـذ ر٘خء هخػيس ر٤خٗخص ٝأهَٟ ٓؼِٞٓخط٤ش ُِظٞحَٛ , اٟخك

 حُـي٣ي ُِلٍٜٞ ػ٠ِ حُ٘ظخثؾ حَُٔؿٞس .

طلؼ٤َ ٝط٤ٌٖٔ ح٫ػظٔخى ػ٠ِ ٗظْ حُٔؼِٞٓخص حُــَحك٤ش حُٔئ٤ٔٓش رٌخَٓ كؼخ٤ُخطٜخ   .3

ُِٔ٘خ٣ٍغ حُظوط٤ط٤ش حُظ٣ٞٔ٘ش ًُٝي ػ٠ِ ٓٔظٟٞ حُٔ٘خ٣ٍغ , ٝك٢ حُٔئٓٔخص حُظ٢ طلظخؽ 

 ػ٤ِٔش اطوخً حُوَحٍحص

 ػ٠ِ  طؤ٤ْٓ هٞحػي ر٤خٗخص ٌٓخ٤ٗش ٝٝٛل٤ش ًز٤َس ٝ ٓظٞٓطش حُلـْ.حُظ٣ٞٔ٘ش رٜخ ُ٪ػظٔخى 

حُؼَٔ ح٣َُٔغ ػ٠ِ ر٘خء هخػيس ر٤خٗخص ٌَُ ٓئٓٔخص حُظوط٢٤ ٝحُؼَٔ ػ٠ِ حُظٌخَٓ ر٤ٜ٘خ ,  .4

ٟٝٝغ هط٢ ٝحٟلش ٍُِٞٛٞ ُط٣َوش ٓٔظَٔس  ُظـي٣ش ٌٛٙ حُٔئٓٔخص رخُز٤خٗخص ُِٞهٞف 

خص , ٝؿؼِٜخ ٓظ٘خٓزش ٓغ ٓخ ٛٞ كؼ٢ِ  ػ٠ِ ٓخ ٣ٔظـي ًوطٞس  ُيػْ حُوَحٍحص ٝحُٔوطط

 ٝٓٞؿٞى .

ح٫ٛظٔخّ رظـ٤ِٜ حٌُلخءحص حُز٣َ٘ش ٝ حُٔوظ٤ٜٖ رٔـخٍ طو٤٘خص ٗظْ حُٔؼِٞٓخص حُــَحك٤ش  .5

 ٝح٫ٓظ٘ؼخٍ ػٖ رؼي ٝهٞحػي حُز٤خٗخص ٝططز٤وخطٜخ ًُٝي ػٖ ٣َ١ن :  

  زَس ط٘ظ٤ْ حُيٍٝحص حُظو٤ٜٜش حٌُٔؼلش ُظط٣َٞ حُٜٔخٍحص ٝح٫ٓظلخىس ٖٓ ١ًٝ حُو

حُٔل٤ِش أٝ حُي٤ُٝش ٍٕٝٝ حُؼَٔ, ٝحُؼَٔ ػ٠ِ اٛيحٍ حٌُظ٤زخص ٝحٍُٔ٘٘ٞحص حُظ٢ 

 طؼ٢٘ رٌٜٙ حُظو٤٘خص .

   حىهخٍ رؼٞ حُٔوَحٍص حُٜٔ٘ـ٤ش ك٢ حُزَحٓؾ حُيٍح٤ٓش رَٔكِش حُظؼ٤ِْ حُؼخ٢ُ

ُِٔؼخٛي ٝحُـخٓؼخص ٝأهٔخّ حُيٍحٓخص حُؼ٤ِخ ُٔٞحًزش ططٍٞ ٌٛٙ حُظو٤٘خص, ٝر٘خء 

 ظ٤خؿخص حُٔٞم حُٔظِح٣يس.ًٞحىٍ طِز٢ حك

  ٝ حُظؼخٕٝ ر٤ٖ حُٔئٓٔخص حُظ٢ طؼ٢٘ ر٘ئٕٝ حُؼَٔحٕ ٓغ حُٔئٓٔخص ح٧ًخى٤ٔ٣ش 

ًيٍٝٓخ  ططز٤وش ٝ   أهٔخّ حُؼٔخٍس ٝحُظوط٢٤ حُؼَٔح٢ٗ, ٝ اػيحى رَحٓؾ ُِط٬د
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٤ٓيح٤ٗش , رخ٩ٟخكش ُطَف رؼٞ حُٔ٘خًَ ُظٌٕٞ ٓٞح٤ٟغ ىٍحٓش ُطِزش حُيٍحٓخص 

 حؿغ ٝحٌُظذ ك٢ ٌٛح حُٔـخٍ .  حُؼ٤ِخ ٝ طٞك٤َ حَُٔ

 

 . اٌّشاعــــغ : 8

 :اٌّشاعغ اٌؼشث١خأٚلأ        

 ,https://mawdoo3.com . ( ,ٓخ ٢ٛ طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص2017حٓخٍ ٓئٖٓ ) [.1]

  

ْ ر٘خء حُ٘ٔخًؽ حَُه٤ٔش ػ٬ػ٤ش ح٧رؼخى ُِٔيٕ رخُٔوخ٤٣ 2013),أٓخٓش ى٣ٍٖٝ ) [.2]

ٓـِش ؿخٓؼش ىٓ٘ن ُِؼِّٞ حُٜ٘ي٤ٓش حُٔـِي حُظخٓغ   GIS     ,حُطزٞؿَحك٤ش حٌُز٤َس ك٢ ر٤جش

 كز٤ذ. -ح١َُٜٔ -ى٣ٍٖٝ 2013 -حُؼيى حُؼخ٢ٗ -ٝحُؼَٕ٘ٝ

(, ح٫طـخٛخص حُلي٣ؼش ك٢ ٗظ٣َش حُظوط٢٤ حُؼَٔح٢ٗ:ٖٓ  2013حُطخَٛ ُيٍع ) [.3]

ش ك٢ حُٞحهغ, حُٔؼٞى٣ش : ػ٤ٓٞٔخص حُ٘ظ٣َخص حُٔؼ٤خ٣ٍش ا٠ُ ه٤ٜٛٞخص حُٔٔخٍٓش رلٌٔ

 .ؿخٓؼش حُِٔي ٓؼٞى, ٤ًِش حُؼٔخٍس ٝحُظوط٢٤

,حٌُ٘ٔؿش ح٩ؿَحث٤ش ػ٬ػ٤ش (2017)ك٘خٕ ًخَٓ ى٣ٍٖٝ, كخى١ ػِ حُي٣ٖ ٗؼزخٕ [.4]

ٓـِش  ,ESRI CityEngine ح٧رؼخى ُِٔيٕ ك٢ ر٤جش أٗظٔش حُٔؼِٞٓخص حُــَحك٤ش رخٓظويحّ 

 .11حُؼيى 39حُٔـِي -ؿخٓؼش حُزؼغ

(, ططز٤وخص ٗظْ حُٔؼِٞٓخص حُــَحك٤ش ك٢ حُظوط٢٤ 2010خٍس )ػ٢ِ ٗؼزخٕ ٓٔ [.5]

حُؼَٔح٢ٗ ك٢ كِٔط٤ٖ ح٩ٌٓخ٤ٗخص, حُٔؼٞهخص, حُٔوٞٓخص , ٗخرِْ, كِٔط٤ٖ: ؿخٓؼش حُ٘ـخف 

 ح٤٘١ُٞش.

 https://mawdoo3.com (, طؼ٣َق حطوخً حُوَحٍ ,٠ِ٤ُ2017 أكٔي ) [.6]

(, ح٤ُخص طلؼ٤َ حُٞػ٢ ٝحُٔ٘خًٍش حُ٘ؼز٤ش ك٢ ٤2004ي هَح٣ٍش )ٓ٘خٍ ػَٓخٕ ٓؼ [.7]

 حُظوط٢٤ حُؼَٔح٢ٗ ك٢ ح٠ُلش حُـَر٤ش , كِٔط٤ٖ : ؿخٓؼش حُ٘ـخف ح٤٘١ُٞش ك٢ ٗخرِْ.

 رب١ٔب اٌّشاعغ الإٔغ١ٍض٠خ 

[1]. Adèr H.J., Mellenbergh G.J., and Hand D.J. (2008). 

Advising on research methods: A consultant's companion, - 

Johannes van Kessel publishing, Huizen, The Netherlands. 

[2]. Alexander Wilson, Mark Tewdwr-Jones and Rob Comber ( 

0000) 

Urban planning, public participation and digital technology: App 

https://l.facebook.com/l.php?u=https%3A%2F%2Fmawdoo3.com%2F%3Ffbclid%3DIwAR3xZpeAZ-qFYKmCPvkc6aWG9uR4FEmNebUoE0Z7zS77vNEWRjGnrhWu468&h=AT24dcn8N2W5bYfXp3JagrATfPq0RGexM3aAkEk9nasktKrdR1PjmIuCvYQF6b36LuY0yHqsYK3ykVrn7a-IoOmc73r4JtXaGFTiewv7XORczGFPb-uC3j35ZJuCGCUT0aLq
https://l.facebook.com/l.php?u=https%3A%2F%2Fmawdoo3.com%2F%3Ffbclid%3DIwAR3xZpeAZ-qFYKmCPvkc6aWG9uR4FEmNebUoE0Z7zS77vNEWRjGnrhWu468&h=AT24dcn8N2W5bYfXp3JagrATfPq0RGexM3aAkEk9nasktKrdR1PjmIuCvYQF6b36LuY0yHqsYK3ykVrn7a-IoOmc73r4JtXaGFTiewv7XORczGFPb-uC3j35ZJuCGCUT0aLq
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 ١ٌج١ب –اٌؼٕبفش اٌغّب١ٌخ اٌزبس٠خ١خ فٟ اٌزؾى١ً اٌّؼّبسٞ

 هشاثٍظ –ؽبٌخ دساع١خ ١ٌّذاْ اٌغضائش 

 أ. َ. ٌـٕـــب ِؾّذ ٔقش اٌذ٠ٓ اٌؼبلــــً

 حُٔؼٜي حُؼخ٢ُ ُِؼِّٞ ٝحُظو٤٘ش_١َحرِْ

Lanaelagel@gmail.com 

 

 اٌٍّخـــــ

ٍ ح٣٫طـخ٢ُ ٗـي ػ٤ِٔخ ًَ حُٔزخ٢ٗ ػ٘ي حُوخء ٗظَس ػ٠ِ حُٔؼٔخٍ ح١ٌُ ٤ٗي أػ٘خء كظَس  ح٫ٓظؼٔخ

أطزؼض حٗظوخث٤ش ٓؼ٤٘ش ُِؼ٘خَٛ ٝحُٔلَىحص حُٔؼٔخ٣ٍش ٝطـِـــض رخُظخ٢ُ ك٢ حُظٜـخ٤ْٓ  حُظ٢ ك٢  

حُٜ٘ــخ٣ش ىٓــض ػيس ١َُ ٝحٗٔخ١ طؤػَص  رٌَ٘ ٓزخَٗ ربػخىس طل٤َٔ ػ٘خَٛ  حُؼٔخٍس 

خرغ ؿٔخ٢ُ ٤ِٔٓ رٔـــــلَىحص حُظخ٣ٍوـــ٤ش ٟٖٔ هخُذ حُليحػش ٝ ٓلخُٝش ُظؤ٤ٖٓ حٗظٔخء ًٝ ١

ٝػ٘خَٛ ط٣ٌٞ٘ــ٤ش طَطز٢ رخٌُٔخٕ ُٜٝخ ػٔن طخ٣ٍو٢. كوي طْ حٓظويحّ حُؼ٘خَٛ حُٔ٘يٍؿش 

طلض ٗظخّ َٓؿؼ٢ طخ٣ٍو٢,  رل٤غ ٣ٌٕٞ  ُٜخ طؤػ٤َح ك٢ ػ٤ِٔش حُظ٤ٌَ٘ ٖٓ ه٬ٍ ط٤ًَذ 

ش ر٤ٖ ػ٘خَٛ ٝٓلَىحص حُظ٤ْٜٔ ٌُِظَ ٟٖٔ ح٤ُٔ٘ؾ حُؼَٔح٢ٗ ٝ ُوِن ػ٤ِٔش أطٜخٍ ٓؼ٤٘

 حََُٔٓ ٝحُٔظِو٢ ػزَ حُٔلَىحص حُٔؼٔخ٣ٍش.

إٔ ٛــــيف ٌٛٙ حٍُٞهش حُزلؼ٤ش ٛٞ ط٢٤ِٔ ح٠ُــٞء ػ٠ِ ٠ٕٓٔٞ حُؼ٘خٛـَ حُـٔخ٤ُش           

حُظخ٣ٍو٤ـــــش ٝىٍٝٛخ ك٢ حُظ٤ًَذ حُٔؼٔخ١ٍ ٤ُٔيحٕ حُـِحثَ ك٢ ٓي٣٘ش ١َحرِْ ُٝظلو٤ن ٌٛح 

وــ٢ ٝحُٜٔ٘ـؾ حُظل٢ِ٤ِ  رؤٓخ٤ُذ حػظٔيص حُؼي٣ي حُٜيف أطزغ حُزخكغ حُٜٔ٘ؾ حُٞٛلــ٢ حُظخ٣ٍ

 ٖٓ حُٜٔخىٍ ٝحَُٔحؿغ ٝح٫ٌٗخٍ.

طٞٛــِض حُيٍحٓش ا٠ُ ٗظخثــؾ ٓليىس ٖٓ ٗؤٜٗخ طل٤ٖٔ ٗٞػ٤ش ح٧كٌخٍ حُٔطزوـش ك٢ حُظٜخ٤ْٓ  

حُٔؼٔخ٣ٍش ٖٓ ه٬ٍ ٍَٟٝس حُظِحّ حُْٜٔٔ  رظِز٤ش حُلخؿخص ٝ حُٔئػــَحص حُوخٍؿ٤ش ٝ 

م حُٔؼٔخ١ٍ ػ٘ي ٟٝغ حُظ٤ْٜٔ, ٝٝؿٞى كِٔلش هخٛش ٍٝحء ط٤ْٜٔ حُيحه٤ِش ك٢ ح٤ُٔخ

حُؼ٘خَٛ حُٔؼـــــــــٔخ٣ٍش ٝحُـٔخ٤ُش حُظخ٣ٍو٤ش ك٢ حُظ٤ًَذ حُٔؼٔخ١ٍ ػ٘ي ٟٝغ حُظ٤ْٜٔ, 

ٝهي ٟٖٔ حُزخكغ ٌٛٙ حُيٍحٓش حُؼي٣ي ٓـــــــٖ ح٫ٌٗخٍ حُظ٤ٟٞل٤ش ًخٍُٜٞ ٝٝحؿٜخص 

 طْٜٔ ك٢ ط٤ٟٞـــــــق ٓلظٞحٛخ ٝطلو٤ن أٛيحكٜخ.حُٔزخ٢ٗ ٝحُٔٔخه٢ ح٫كو٤ش ٝؿ٤َٛخ ٝ حُظ٢ 

:  حُٔؼٔخٍ, حُؼ٘خَٛ حُٔؼٔخ٣ٍش, حُؼٔخٍس حُٔؼخَٛس, حُؼٔخٍس حُٔل٤ِش, حُؼٔخٍس اٌىٍّبد اٌذاٌخ  

 حُظخ٣ٍو٤ش, حُظ٤ٌَ٘ حُٔؼٔخ١ٍ, حُٔلَىحص حُـٔخ٤ُش.
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Abstract 

 

     When we look at the architecture that was followed and practiced 

during the Italian colonial period ,practically all the buildings 

followed a certain selectivity of architectural elements and thus 

manifested in the designs which eventually incorporated several 

models that were directly influenced by the reinterpretation of 

historical architecture elements within the mould of modernity and an 

attempt to secure identity of a distinctive character. 

      Elements under a historical reference system have been used to 

influence the formation process and to create a certain communication 

process between the sender and receiver through elements and 

architectural vocabulary. 

      The research aims to study the evolution of the historical aesthetic 

elements and its manifestations on the ground in the architectural 

composition of Algiers Square and to achieve this goal among others, 

the researcher followed the descriptive historical and analytical 

approach which adopted by many sources ,references ,maps and 

photos. 

The study reached some conclusions and recommendations that 

would improve  the quality of the applied architectural designs 

through the necessity of the designer's commitment to meet the 

external and internal influences (political-social-cultural) in the 

architectural context when designing a project  and   existence of a 

special philosophy behind the design of architectural and aesthetic 

elements in the architectural composition. The researcher has included 

many illustrations that contribute to clarifying their content and 

achieving their. 

Keywords: 

 Architecture, Architectural elements,  International Architecture, 
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Traditional Architecture,  Architectural Formation, Historical 

architecture, Aesthetic vocabulary. 

 

 اٌّمذِخ .1

إ حُٔـــــــزخ٢ٗ حُظ٢ ٤ٗيص ك٢ ٤ُز٤خ أػ٘خء كظَس كٌْ ح٣طـــــخ٤ُخ طؤػَص رخُظيهـــَ ح٤ُٔخ٢ٓ      

حُلخْٓ ٝ حُٔزخَٗ ك٢ أػٔخٍ حُٜٔ٘ي٤ٖٓ ٝ ا٬٣ء ح٤ُٔخٓش ح٤ٔٛ٧ش حُوٜٟٞ ػ٘ي حُظوط٢٤ 

ٟٝٝغ حُظٜخ٤ْٓ ٝح١ٌُ ًخٗض ٝحهؼش رخُٔـَٔ طلض ٟـ١ٞ ُـ٘ش ًِٓٞش ٖٓ هزَ ُٝحٍس 

ُـــــؼزض ىٍٝح  حُٔٔظؼَٔحص ُظَأُّّ ح٧ٍٓٞ حُٔظؼِوش رخُظ٤٤٘ي ٝحُٔؼٔخٍ ك٢ حُٔٔظؼَٔس ٝح١ٌُ

٤َٓ حُظ٤٤٘ي ٝحُز٘خء ك٢ ٤ُز٤خ كٔذ حُز٘ٞى حُٔظلن ػ٤ِٜخ ٝحُظ٢ ك٢  وَحًٍٜٞٗخ ىحثَس ٛ٘غ حُ

 طٌٕٞ ُٜخ ِٛش طخ٣ٍو٤ش رخُيٍؿش ح٠ُٝ٫.  أٜٛٔخ إٔ

ٓغ ٓ٘ظٜق حُؼ٤٘٣َ٘خص أهٌص ٤ُز٤خ حُظ٢ ًخٗض ٓٔظؼَٔس ًحص ىٝحكغ حهظٜخى٣ش رخُيٍؿش     

٢ ح١ٌُ ًخٕ ُٚ طؤػ٤َحص ح٠ُٝ٫ طظلٍٞ ا٠ُ ه٤٠ش ٤٘١ٝش ٗظ٤ـش ُيهٍٞ ح٣طخ٤ُخ ك٢ حُؼٜي حُلخٗ

ػ٤ٔوش حٗؼٌٔض رٌَ٘ ٓزخَٗ ػ٠ِ حُٔٔظؼَٔحص رٌَ٘ ػخّ ٝػ٠ِ ٤ُزـــــ٤خ ٝػخٛٔظٜخ 

ّ(,  1925-١1921َّحرِــــــــــْ رٌَ٘ هخٙ  كظِحٓ٘خ ٓغ حُلٌْ ح٣٫طخ٢ُ ُِٔٔظؼَٔس )

طًَِ ح٫ٛظٔخّ ػ٠ِ ٓ٘خ٣ٍغ ح٧ٗـخٍ حُؼخٓش, ٝط٤٤٘ي حُٔئٓٔخص حُل٤ٌٓٞش ٝط٤ِٔص رخُو٤ٔش 

ُـٔخ٤ُش ح٤ٌُِ٘ش ٝح٫ػ٤ٗ٬ش ٩ػطخء ٍٛٞس ٜٓٔش ػٖ  حُل٠ٍٞ حُؼ١ٌَٔ ٝح٩ىح١ٍ ح

ح٣٩طخ٢ُ, ُٝٔ٘ق ٛلش حُٔي٤ٗش حُظ٢ ٓظلَٔ ٖٓ ٝؿٜش ٗظَْٛ ٍٓخُش ٤ٓخ٤ٓش ػٖ ٓٔظؼَٔس 

 ٓٔظوَس                                                                     

ا٠ُ ٍٛي أٍٛٞ حُؼ٘خٛـَ حُظخ٣ٍو٤ــــــــش حُٔظٔؼِش ك٢ حُظ٤ًَذ طــــٜــــــيف ٌٛٙ حُيٍحٓش     

حُٔؼٔخ١ٍ ُِٔـــزخ٢ٗ حٌُٔٞٗـــــــــش ٤ُِٔيحٕ ٝىٍٝٛخ ح١ٌُ حٟل٠ ػ٤ِٚ ؿٔخ٤ُش ٤ٌِٗش ٝٝظ٤ل٤ش, 

 ٤ٓٝظْ ٓ٘خه٘ظٚ ٖٓ ه٬ٍ  ٓل٣ٍٖٞ حٓخ٤٤ٖٓ 

حث٤ش ٖٓ ه٬ٍ رلغ ططٍٞ َٓ٘ٝع أٗ٘خء حُٔخكش ) ٤ٓيحٕ حُـِحثَ( ٝ حٌُخطيٍ اٌّؾٛس الأٚي:

ىٍحٓش طخ٣ٍو٤ش ٝٛل٤ش طَٛي ٗٞحس طؤ٤ْٓ ح٤ُٔيحٕ ٝحُظ٢ ػ٠ِ أٓخٜٓخ طْ ١َف رو٤ش حُظ٤ْٜٔ 

 ك٢ ٓٔخروش ٓؼٔخ٣ٍش أٌٗحى.                                                                                 

يحٕ كٔذ حُٜٔ٘ؾ حُظل٢ِ٤ِ ىٍحٓش طل٤ِ٤ِش ُٔ٘ظٞٓش حُٔزخ٢ٗ َُٔ٘ٝع ح٤ُٔاٌّؾٛس اٌضبٟٔ: 

ٝح٫ٓظي٢ُ٫ ػزَ حُز٤٘ش حُي٤ُ٫ش ُٔؼٔخٍ ٓخكش حٌُخطيٍحث٤ش ) ٤ٓيحٕ حُـِحثَ( ٝح١ٌُ  ٣وظَٕ 

رخ٢ُٔ٘ حُظخ٣ٍو٢ حَُٝٓخ٢ٗ ُٔلّٜٞ ح٫ٓظليحع ك٢ حُٔؼٔخٍ, ٝرخ٢ُٔ٘ حُلي٢ٓ ُٔلّٜٞ حُي٣ٔٞٓش 

 حُـٔخ٤ُش.     
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ذ إٔ ٗلي ٌٛٙ حُؼٔخٍس, ٝٗؼ٤ي ط٤ًَزٜخ َٓس ٌُح ٢ٌُ َٜٗ ا٠ُ ر٤٘ش حُؼٔخٍس ح٫ٓظؼٔخ٣ٍش, ٣ـ  

أهَٟ, ٌٛٙ حُؼ٤ِٔش طٜيف ا٠ُ كَٜ ٌٓٞٗخص ٓؼٔخٍ حُيٍحٓش, ػْ اػخىس ٟٜٔخ ا٠ُ رؼ٠ٜخ, 

كخُٔ٘ظٞٓش طـؼَ ٖٓ ح٫ٓظٔظخع حُز١َٜ رخُؼ٘خَٛ ٝحُٔلَىحص حُـٔخ٤ُش حٌُٔٞٗش ُِلَحؽ 

ٓظؼٔخٍ كظ٠ رؼي حٗظٜخإٙ حُؼَٔح٢ٗ ٝحُٔٔظ٘يس ػ٠ِ طٞؿٜخص ٤ٓخ٤ٓش ػخ٬ٓ ٫ٓظَٔح٣ٍش ٌٛح ح٫

 ٝروخإٙ طَحػخ ك٤خ ٣وخ١ز٘خ ٤ٓٞ٣خ.                      

حٕ ٗظخؽ حُٔلَىحص حُـٔخ٤ُش ك٢ ٠ٕٓٔٞ ٌٛٙ حُز٤٘ش ط٘زغ ٖٓ ًٕٞ حُظ٤ْٜٔ حُ٘خطؾ ك٬ طخ٣ٍو٤خ   

ُٔؼط٤خص حَُٔ٘ٝع حُؼ٤ِٔش ٝحَُٓـــــ٣ِش " ٝؿي حٕ ىٍٝ حُٔظِو٢ حٌُحط٢ ًز٤َ ٣ٝئى١ ح٠ُ طزخ٣ٖ 

 (.                                   2001ُلٌْ حُـٔخ٢ُ ًٔخ ٛٞ حُلخٍ ٓغ حُؼ٘خَٛ ح٫هَٟ ")حُوز٢ٔ,ك٢ ح

٤ٓظـــْ حػظٔخى ٜٓطِلخص ٓؼ٤٘ش ك٢ طل٤َِ حَُٔ٘ٝع ٢ٛ أٓٔخء ٤ُِٔيحٕ ٝحُٔزخ٢ٗ طَؿــغ   

٣ش,   ُؼٜي ح٫كظ٬ٍ ح٣٫طخ٢ُ, ٗظـَح ٥ٜٗخ طويّ ٟٓٞٞع حُزلغ ُٜٝخ ى٫ُش ٖٓ حُ٘خك٤ش حَُٔى

ٝٓ٘وّٞ رب٠٣خكٜخ هزَ حُزيء رخُظل٤َِ,  ُِلخثيس حُظٞػ٤و٤ش أ٫ٝ, ٝكظ٠ ٫ ٣لَٜ حُظزخّ ػ٠ِ 

 حُوخٍة ػ٘ي ٓطخُؼش حُزلغ, ٢ٛٝ ًٔخ ٢ِ٣ ك٢ حُـيٍٝ ح٫ط٢ .

 

 . اػزّبد أعّبء ٚ ِقطٍؾبد اٌجؾش ٌٍزى٠ٛٓ اٌفنبئٟ ١ٌّذاْ اٌغضائش.)اٌجبؽضخ(1اٌغذٚي سلُ .

أعُ اٌزى٠ٛٓ ؽغت 

 الاعٕج١خاٌّقبدس 

اعُ اٌزى٠ٛٓ ٚلذ 

 الاعزؼّبس الا٠طبٌٟ

اعُ اٌزى٠ٛٓ فٟ 

 ٚلزٕب اٌؾبمش

 اٌجٕذ اٌزى٠ٛٓ

Piazza Della 

Cattedrale 

 1 ٤ٓيحٕ ٤ٓيحٕ حُـِحثَ ٓخكش حٌُخطيٍحث٤ش

Cattedrale del 

Sacro Cuore 

ًخطيٍحث٤ش حُوِذ 

 حُٔويّ

ؿخٓغ ؿٔخٍ ػزي 

 حُ٘خَٛ

 2 ٓز٠٘

della Previdenza 

Sociale  

حُٔؼٜي حُلخ٢ٗ 

 ٠ُِٔخٕ ح٫ؿظٔخػ٢

ٓئٓٔش ح٠ُٔخٕ 

 ح٫ؿظٔخػ٢

 3 ٓز٠٘

Post Office 

Building 

 4 ٓز٠٘ حُزِي٣ش حُزِي٣ش ٝحُز٣َي

Apartments 

Building      

 5 ٓز٠٘ ػٔخٍس ه٣َز٤ٖ ٓز٠٘ حُ٘ون

 . اٌزطٛس اٌزبس٠خٟ ٌّؼّبس ١ِذاْ اٌىبرذسائ١خ2    

ُلَ ٓ٘خًَ ح٫ٓظ٤طخٕ ك٢ حُٔٔظؼَٔس رٌَ٘ ػخّ, ٝ  حُٔوط٢ ح٧ٓخ٢ٓ ٤ُِز٤خ ًخٕ ٓٞؿٜخ     

ر٘ٔٞ أك٤خء ؿي٣يس  رٌَ٘ ٣َٓغ ٝٓلٍٜٞ ػٖ حُٔي٣٘ش حُوي٣ٔش رٔي٣٘ش ١َحرِْ رٌَ٘ هخٙ 

ٝحُظ٢ ًخٗض ٓلخ١ش  رخ٧ٓٞحٍ ُْٝ طظـ٤َ ًؼ٤َح ٝهظٜخ, ُْٝ ٣ـ١َ ػ٤ِٜخ أ١ طؼي٬٣ص ٓؼٔخ٣ٍش 

ي٣٘ش ح٣٫طخ٤ُش, حُظوط٢٤ رـــيأ ٖٓ ٟٓٞ حٛظٔخّ رخُز٤٘ش حُظلظ٤ش ٝكِٜٜخ ُٔؼَكش كيٝى حُٔ
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حُ٘خك٤ش حَُ٘ه٤ش ُِٔي٣٘ش, ك٤غ طـظٔغ أٓٞحم ٓئهظش ه٬ٍ ح٫ٓزٞع ٓغ ٝؿٞى رؼٞ حُٔزخ٢ٗ 

حُٔظ٘خػَس ٝح١ٌُ حهظلض ٤ًِخ ٓغ ريء ح٫ٓظ٤طخٕ ح٣٫طخ٢ُ ُِٔ٘طوش, ح١ٌُ هخّ رخ٫ُظلخف كٍٞ 

ُٔ٘خ١ن حُٔظخهٔش ُِٔي٣٘ش حُوي٣ٔش حُٔؼٔخٍ حُوخثْ ٝهِن ٓؼٔخٍ ٣وٚ حُلوزش حُـي٣يس كؤُظلض ا٠ُ ح

(, ٝ طٞؿٚ ٬ُٓظلخىس ٖٓ ٌٛٙ حُٔٔخكش حُٔ٘ظًَش ٝح٫ٗط٬م ٜٓ٘خ 1حٌَُ٘ ٍهْ ) 1912ٓ٘ش 

ُظؤ٤ْٓ حُيُٝش حُـي٣يس ػزَ ُـش ٓؼٔخ٣ٍش ٤ٓخ٤ٓش, طٌَ٘ ٓلَىحص ح٤ُٔ٘ؾ حُٔٔظليع )ك٤ٖ٘ٔ, 

1999. 

 

ص حُظوط٤ط٤ش ُٔوط٢ ١َحرِْ ػخّ . حُٟٞغ حُوخثْ ُِٔوط٢ حُؼخّ ٝطظَٜ حُزيح٣خ1حٌَُ٘ ٍهْ .  

1912 

(Fuller,2006) :اٌّقذس 

ّ ًخٗض 1925ُوي ط٤ِٔص حُٔ٘طوش رؼيى ٖٓ حُٔئٓٔخص حُؼخٓش حُٜخٓش, ٝرلٍِٞ حُـ    

حٌُخطيٍحث٤ش ك٢ ١ٍٞ ح٫ٗ٘خء ١َٝكض ٓٔخروش ُظ٘ظ٤ْ حُٔخكش ٝحُٔزخ٢ٗ حٌُِٔٔش ًيحٍ حُزِي٣ش 

ُٔي٤ٗش ح٣٫طخ٤ُش ٝحؿٜش ُظؼ٣َق ْٜٓ ػٖ ٝحُز٣َي ٝهَٜ حُلخًْ ٝأٛزق ًَِٓ حُل٤خس ح

 (.  3(,)2حٍُٜٞس حُؼخٓش ُِٔي٣٘ش ٖٓ ه٬ٍ ٤ٔٗـٜخ حُؼَٔح٢ٗ, حٌَُ٘ ٍهْ)
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 َ رظٙش اٌىبرذسائ١خ ثذْٚ ثشط إٌٛال١ظ فٟ هٛس اٌزؾ١١ذ1928. هشاثٍظ 2اٌؾىً سلُ.

   ) Tripolitania, 1946 اٌّقذس: )    

 

 
خطيٍحث٤ش ك٢ هِل٤ش حٍُٜٞس ػٖ ح٤ُٔخٍ ٢ٛٝ ٌٓظِٔش ّ طظَٜ ح1940ٌُ. ١َحرِْ 3حٌَُ٘ ٍهْ.

  حُظ٤٤٘ي ٓغ رَؽ حُ٘ٞحه٤ْ ٝٓز٠٘ ح٠ُٔخٕ ح٫ؿظٔخػ٢ ح١ٌُ ٣وخرِٜخ

 (Tripolitania ,1946حُٜٔيٍ: )

٣ؼظزَ ط٘ظــــ٤ْ ٓٔخرـــوش  ط٤ْٜٔ ٓخكش حٌُخطيٍحث٤ش  أكي حَُٔحكَ حُٜٔٔش ك٢ طوط٢٤ ٓي٣٘ش 

ّ, طْ ح٫ػ٬ٕ ػٖ حُٔٔخروش ٖٓ هزَ 1930ٓ٘ش (Talamona,1992) ١َحرِْ كل٢ ٝطْ

 ُٝحٍس حُٔٔظؼَٔحص,  ٟٝغ أٗؼخٍ ك٢ أكيٟ حُٜلق حُٔل٤ِش ١َُِٝ٘ حُٔظٔؼِش ك٢ ٗوطظ٤ٖ:                             

. ط٤٤٘ي ٓزخ٢ٗ ٬ُٓظويحّ حُؼخّ ٝح٢ٌُ٘ٔ  ربٟخكش  ػ٬ع ١ٞحرن ا٠ُ حُيٍٝ ح٢ٍٟ٫ ح١ٌُ 1

 ٝحُٔخكش ٝٓيحهَ حُ٘ٞحٍع. ٣ـذ إٔ ٣ٌٕٞ ٓلظَٓخ ُليٝى حُٔٞهغ
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 .حُللخظ ػ٠ِ كَحؽ حٍطيحى ٓٞهغ حٌُخطيٍحث٤ش, ٝر٘خء ٗخكٍٞس ٟؤش ك٢ ٢ٓٝ ح٤ُٔيحٕ.                2

طؤُلض هٞحػـــــــــي حُٔٔخروش ٖٓ ػٔخ٤ٗش ر٘ـــــٞى ٟٝؼض ٖٓ هزَ ُـ٘ش ك٤٘ش أٗ٘جض ٖٓ هزَ 

ٝطْ أٓظ٬ّ ؿ٤ٔغ حُٞػخثن ٝحُٔٞحى  ُٝحٍس حُٔٔظؼَٔحص, ًخٗض حُـٞحثِ ػ٠ِ هيٍ أ٤ٔٛش حُٔٔخروش

 20ٖٓ ُٝحٍس حُٔٔظؼَٔحص رؼي حٓظؼَحٝ حُٔ٘خ٣ٍغ حُؼٔخ٤ٗش ٖٓ هزَ ُـ٘ش حُظل٤ٌْ رظؤ٣ٍن 

ّ, طْ حُٔٞحكوش حُٔزيث٤ش ػ٠ِ أٍرؼش ٓ٘خ٣ٍغ ٝٛلض رؤٜٗخ ٍحثؼش, ُٔخًح؟.. ٫ٕ 1930كزَح٣َ 

ح٣طخ٤ُخ, ٣ـذ حٕ طؼٞى  ػ٘خَٛٛخ ط٘ظ٢ٔ ا٠ُ حُٔلَىحص حُظخ٣ٍو٤ش ُوي ًخٕ ُي٣ْٜ ه٘خػش رؤٕ

 .    ٧ك٤خء ٗلًٞٛخ حُظخ٣ٍو٢"

 (McLaren,  (2005  

ًخٕ ػ٠ِ ح٤ُٜٖٔٔٔ حُٔظ٘خك٤ٖٔ حُ٘ظَ ك٢ ٓ٘خ٣ٍؼْٜ حُٔويٓش ُٟٞغ حُٔٔظؼَٔس ك٢ ٜٓخف  

حُٔٔظؼَٔحص ح٫ٍٝر٤ش ُظؼٌْ ٗو٤ٜش كي٣ؼش ٓظٔخ٤ٗش ٓغ حُطَحُ حُٔل٢ِ ػزَ ى٫٫ص ؿٔخ٤ُش 

خ٣ٍو٤ش ػزَ حُِٖٓ ُِٔ٘طوش , ٝػَٟض ٗلْ حُٔلخ٤ْٛ ُِظ٤ٌَ٘ ِٓٔٞٓش ٤ُِٜٔ٘ش ح٣٫طخ٤ُش حُظ

ل٠خء حُٔخكش ُظظٌخَٓ ٓغ ط٤ْٜٔ حُٔزخ٢ٗ حُظ٢ ٓظَطلغ ػ٠ِ حُـٜخص ُرخٌُخَٓ ك٢ ٗلْ ح٤ُٔخم 

حُؼ٬ع حٌُِٔٔش َُٔرغ حُٔخكش ُٝظئًي ٌٛح حُٜ٘ذ حُظخ٣ٍو٢ ح١ٌُ طَؿغ ى٫ُظٚ ا٠ُ حُٔخ٢ٟ, 

ح١ٌُ ُٜخ حٍطزخ١ ١ٍِٓ ٓزخَٗ رخُلٍّٞ حَُٝٓخ٢ٗ ك٤غ ٤ٓظْ ُهَكش ٌٛٙ حُلـَس حُؼَٔح٤ٗش 

ًٔخ َٟٓ٘ رٌَ٘ ؿٔخ٢ُ كي٣غ ٣لظَّ حُوٜخثٚ حُز٤ج٤ش ٠٣ٝغ رٜٔش طخ٣ٍو٤ش ِٓٔٞٓش ُز٤٘ش 

 حٓظؼٔخ٣ٍٚ ٓظظُٞي ٖٓ حٗيٓخؽ ر٤ٖ حُوٜخثٚ حُٔل٤ِش ٝ حُظَحع حَُٝٓخ٢ٗ.

ع حُٔؼـــــــٔخ١ٍ كـــــخُ َٓ٘ٝ   Di Fausto ٝطْ رخُٔ٘خكٔـــــش حُظوط٤ط٢ ٝحُظ٤ٜٔٔــــ٢ 

ى١ كخٝٓظٞ أٓ٘خىٙ ٌٛح حُؼَٔ ُظ٤ٜجش ٓخكش حٌُخطيٍحث٤ش حُ٘خٓغ ح١ٌُ ٣لظَ هِذ " ١َحرِْ 

ح٣٫طخ٤ُش " حُٔي٣٘ش ح٫ٓظؼٔخ٣ٍش حُـي٣يس ح١ٌُ ٗلٌص رؼي أٗـخُ حٌُخطيٍحث٤ش ػ٠ِ ىكؼخص ٓظٞح٤ُش 

ٝٓخ٢ٗ كطزوخ ُظـٔي ٓظؼش ر٣َٜش ٝؿٔخ٤ُش ُٔـٔغ طًٌخ١ٍ ٍٝٓخ٢ٗ ٣ٔظل٠َ ر٘خء حُلٍّٞ حَُ

ُِظوط٢٤ ح١ٌُ ؿٌد ًؼ٤َ ٖٓ ح٫ٗظزخٙ ٝح٫ػـخد ك٢ حُؼخٛٔش حَُٝٓخ٤ٗش ح١ٌُ ْٛٔ كٔذ 

حُطَحُ حُ٘خثغ ٝحُ٘خطؾ ٖٓ ُٝحؽ حُطَحُ حُٔؼٔخ١ٍ حُـَر٢ رخُٜٔخٍحص حُل٤٘ش ٝحُٔؼٔخ٣ٍش 

حَُ٘ه٤ش ٓغ رؼٞ ٓغ حُليحػش حُٔخروش ٧ٝحٜٗخ ك٢ ًُي حُٞهض, كطَحُ ٌٛٙ حُٔخكش ٣ؼظزَ ٖٓ 

حُ٘ٔخًؽ حُٔ٘ٔٞهش ُِلظَس حَُٝٓخ٤ٗش ُٔخ ًخٗض ػ٤ِٚ حُٔزخ٢ٗ ك٢ حُٔيٕ حَُٝٓخ٤ٗش حَُث٤ٔ٤ش أْٛ 

   ,Perkins)  1993ٝهخٛش ك٢ ٍٝٓخ. ) 

ُوي أٓظ٘ٔن حُْٜٔٔ ى١ كخٝٓظٞ ) رخ٧كو٤ش ك٢ ٗظَٙ( ٓخ ًخٕ ٓ٘ٔٞهخ ك٢ ح٫ٓخّ ٖٓ ٍٝٓخ  

٫كيحع حُظخ٣ٍو٤ش ُظؤ٤َٛ ح٫ٍٝ ح٫ّ ك٢ حُؼَٜ حُوي٣ْ ٤َُرطٚ رخُـي٣ي ػزَ ِِٓٔش ٖٓ ح

 حُلي٣غ.      
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 .اٌّفشداد اٌّؼّبس٠خ ٌغبؽخ اٌىبرذسائ١خ3

أًيص حَُٔكِش حُظخ٣ٍو٤ش حُؼخُؼش ك٢ ظَ حُٔٔظؼَٔس,  حُٔظٔؼِش ك٢ كظَس أٝحثَ حُؼ٬ػ٤٘٤خص ٝحُظ٢   

ًخٗض ك٢ هٔش ح٫ٗظخؽ حُؼوخك٢ حُٔظَؿْ ػ٤ِٔخ ػزَ طٜخ٤ْٓ ٓؼٔخ٣ٍش ًحص ١خرغ حٓظؼٔخ١ٍ ػ٠ِ  

ٓـَىس ٫ٓظ٤ؼخد  خُحص حُلٌَ ح٤ُٔخ٢ٓ ٝح١ٌُ أٗطٟٞ ػ٠ِ ُـش ٓؼٔخ٣ٍش طؼظٔي ػ٤ِٔشاٗـ

ح٩ٗخٍحص ٝحَُُٓٞ حُظخ٣ٍو٤ش ح٤ِٛ٧ش ُ٪ه٤ِْ ٖٓ ه٬ٍ حُوَحث٢ حُطزٞؿَحك٤ش ٝحُظ٢ طؼ٠٘ 

ريٍحٓش ط٠خ٣ٍْ ح٫ٍٝ ٝحُٔٞحهغ ح٫ػ٣َش ٣٩ـخى ح٫ُٜخّ ٝحُظ٢ حػظٔيص ًوخػيس ػو٤ٗ٬ش ُلَ 

ُٔؼٔخ٣ٍش حُلي٣ؼش ك٢ ح٤ُٔخم ح٫ٓظؼٔخ١ٍ, ٌٛٙ حَُٔكِش ػ٠ِ حَُؿْ ٖٓ ٌِٓ٘ش  حُٜ٘يٓش ح

ِٗػخطٜخ حُليحػ٤ش ظِض رب١خٍٛخ حَُٔؿؼ٢ ٓلٌٞٓش رظ٣ٌٞ٘خص طخ٣ٍو٤ش ٝٓلخٍٝ ه٣ٞش ُِظ٣ٌٖٞ 

, ٓ٘ظوش ٖٓ ِٛذ (4,  حٌَُ٘ ٍهْ )ٝحٓظويحٓخص ه٣َٔش ُؼ٘خَٛ ٓؼٔخ٣ٍش أػ٣َش ٓليىس

ٓ٘ش  ٍث٤ْ حُٔٔظؼَٔس ح٤ُِز٤ش ك٢ ٓئطَٔ كُٞظخًٔخ َٛف  حُظخ٣ٍن  حُٔؼٔخ١ٍ حَُٝٓخ٢ٗ, 

1938                                             :ّ 

حُٔي٣٘ــــش ٓظؼٌْ حُٔؼ٤خٍ حَُٝٓخ٢ٗ ٬ُٓظؼٔخٍ ٝ ح١ٌُ ٓظويٓٚ حُلخ٤ٗش ك٢ أك٣َو٤ــخ ٤ُٔٞح " 

ٝكي: هِن ٤ٔٓطَٕٝ ٝطلض ح٤ُٔطَس, ٌُٖ ٓظؼخ٤٘٣ٖ رٌَ٘ ٓ٘ظْ ٖٓ أؿَ حُؼَٔ حُٔٞؿٚ ٗلٞ ٛيف أ

 حُٜٔيٍ:(Fuller,2006)ا٫ٓزَح٣ٍٞ١ش ح٣٩طخ٤ُش 

 

 

ٜٓ٘ي ػ١ِٞ ُٔزخ٢ٗ ُِٔخكش ٣ٝظ٠ق حُ٘ٔن حُٔٞكي ٝحُٔلَىحص حُٔٔظويٓش  .4حٌَُ٘ ٍهْ.

 ُِٞحؿٜخص.
) http://www.littorio.com) حُٜٔيٍ:    

 

http://www.littorio.com/
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 عبؽخ اٌىبرذسائ١خ   .1.3

ٓٔظط٤َ حٌَُ٘ طل٢٤ رٚ ٓزخ٢ٗ ك٤ٌٓٞش ػخٓش ٝطـَٟ رٚ أٗ٘طش  ٢ٛ ػزخٍس ػٖ ك٠خء

طـخ٣ٍش ٝحؿظٔخػ٤ش ٝػوخك٤ش, ٣ٝٔؼَ حُٔٔو٢ ح٫كو٢ ُٔخكش حٌُخطيٍحث٤ش كَحؽ هخٍؿ٢ ًزــ٤َ 

ٓٞحؿٚ ُٔز٠٘ ٌُخطيٍحث٤ــش ٝهض ٗ٘ٞثٜخ ٝهي أه٤ٔض ٓ٘خكٔش ٫ٓظٌٔخٍ ؿٞحٗذ حُٔخكش, ػــوذ 

(,  حٓظويحّ 5ٔزخ٢ٗ, ٬ٗٝكع ك٢ حٌَُ٘ ٍهْ )كُٞ ى١ كخٝٓظٞ ُِٔٔخروش رَٞٗ رظ٘ل٤ٌ حُ

حُٔخكش ًلَحؽ ى٢٘٣ ٝهض أهخٓٚ حُِٜٞحص, كٔخكش حٌُخطيٍحث٤ش طؼظزَ كـَس ػَٔح٤ٗش طظٔٞهغ 

 ٟٖٔ حُٔوط٢ حُؼخّ ُِٔي٣٘ش ٓغ طٔٞهؼٜخ ٟٖٔ ٤ٔٗـٜخ حُٔي٢٘٣ 

 
ؽ ٧ىحء . ٓٞهغ حُؼخّ حُٔخكش ٣ٝظَٜ ٓز٠٘ حٌُخطيٍحث٤ش ٝحٓظويحّ حُٔخكش ًلَح5حٌَُ٘ ٍهْ .

 حُِٜٞحص

)http://www.littorio.com/arc/arc_tripoli-i.htm(: ٍحُٜٔي 

إٔ حُظؤػ٤َحص حُز٣َٜش حُٔظزخىُش ر٤ٖ حٌُخطيٍحث٤ش ٝط٤ْٜٔ حُٔزخ٢ٗ كُٜٞخ أكي أْٛ ٓٔظ٣ٞخص 

حُظ٤ٌَ٘  ح١ٌُ أٛظْ رٜخ حُٔؼٔخ١ٍ ك٢ ط٤ْٜٔ حُؼ٬هش ر٤ٖ حُٔزخ٢ٗ ٝهِن ُـش ى٤ُ٫ش ُِلَحؽ ٖٓ 

ٝطَط٤ــذ حٌُظَ ٝطـخٜٗٔخ ك٤غ ط٘يٓؾ حُٔزخ٢ٗ ر٣َٜخ ىٕٝ  كويٛخ ُ٘و٤ٜظٜخ ه٬ٍ ر٘خث٤ش 

حُوخٛش ٝحُلَى٣ش  ٝىٝٗٔخ ًٝرخٕ ك٢ ح٢ُٓٞ حُؼَٔح٢ٗ ٝحُلَحؿ٢ حُٔل٢٤ رٜخ , ٌٓٞٗش ك٢ 

حُٜ٘خ٣ش ٓغ حُٔـٔٞػش حُٔل٤طش ٝحُٔـخٍٝس ُٜخ ك٢ ح٤ُٔ٘ؾ ػ٬هش ر٘خث٤ش ؿٔخ٤ُش ؿ٤َ هخرِش 

 ُِظـِثش.

َٜ ٖٓ ه٬ٍ طزخ٣ٖ حُظ٤ٌَ٘ حُز١َٜ ٌُِخطيٍحث٤ش ٤ٛٔ٘ظٜخ ػ٠ِ رخه٢ ٣ظٖٝٓ ٗخك٤ش حهَٟ  

حُٔزخ٢ٗ حُٔل٤طش رخُٔخكش كل٢ ٓوخرَ ح٧ٌٗخٍ حُٔ٘ظظٔش ٝحُؼ٘خَٛ حُٔظٌٍَس  ُِٔزخ٢ٗ حٌُِٔٔش 

ُِٔخكش, ٣ظزخ٣ٖ ط٤ْٜٔ حٌُخطيٍحث٤ش حَُٝٓخ٢ٌٔٗ  ك٢ ػ٬هش ؿٔخ٤ُش ٓغ ٓخ ٣ل٢٤ رٜخ ُِظؤ٤ًي 
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ٖٓ ه٬ٍ ط٤ْٜٔ طو٤ِي١ ُٔز٠٘ حٌُخطيٍحث٤ش ٫ ٣يع ٓـخ٫ ُِ٘ي ٓيٟ ٤ٓطَس حُيُٝش حُلخًٔش 

ُظؤ٤ًي حُظ٘خهٞ ك٢ حُظلخ٤َٛ حُؼخٓش ُِٞحؿٜش ٓغ حُٔزخ٢ٗ ح٫هَٟ ٤ُِٔيحٕ, رخ٩ٟخكش ا٠ُ 

 (.6حُٔو٤خّ ح٠ُوْ ٌُِظِش, حٌَُ٘ ٍهْ )

 
 (ّ.1934. ٝحؿٜخص حُٔزخ٢ٗ حُٔطِش ػ٠ِ ح٤ُٔيحٕ كٔذ طِِٜٔٔخ حكو٤خ )ٓ٘ش 6حٌَُ٘ ٍهْ .

 (.2012)حٌُٔظذ ح٫ٓظ٘خ١ٍ ح٢٘١ُٞ,  حُٜٔيٍ:)حُزخكؼش(,

 

٣ٝلْٜ حُظ٤ْٜٔ حُٔظٔخ٢ٛ ر٤ٖ ىٓؾ حُؼٔخٍس حُٔل٤ِش ٝحُؼٔخٍس حَُٝٓخ٤ٗش ٝحُلخ١ٝ ُِي٫٫ص ٖٓ 

ه٬ٍ حُٔخكش ٝٓخ طلظ٣ٞٚ ٖٓ ٓزخ٢ٗ ًؼ٬ٓخص ر٣َٜش ط٤ِ٤ٌ٘ش,  كظ٣َ٘ق حُلَحؽ ٣ظَٜ 

ٜخ ٖٓ حُٔظِو٢ ٝحُظ٢ طوظَد ٖٓ ٝحهؼٚ حُٔؼخٕ ٌٓٞٗخص ٝحٟلش حُٔؼخُْ ٣َٜٔ ٬ٓكظظٜخ ٝطٌٝه

ٌُٖٝ رٔوخ٤٣ْ ٟؤش طـؼَ ٜٓ٘خ ٗٞػخ ٖٓ حُٜ٘ذ حُظًٌخ٣ٍش ٖٓ ه٬ٍ حُلظلخص ح٤٠ُوش 

ٝحُلٞحث٢ حُِٔٔخء ٝحٌُٔؼزخص حُز٠٤خء  رطَم كي٣ؼش  ٌُٖ ريٕٝ طٌَحٍ ُٔٞح٤ٟغ حُؼٔخٍس 

ًٔل٣ٍٖٞ ٝٓخكش َٓرؼش   حُٔل٤ِش حُظو٤ِي٣ش, ٝ ٣ٌٖٔ ط٤٤ِٔ حُظ٣ٌٖٞ ػ٠ِ حُٔٔظٟٞ حُظوط٤ط٢

حٌَُ٘  هخٍؿ٤ش ًز٤َس ٓٞحؿٜش ُِٔيهَ حَُث٢ٔ٤ ٌُِخطيٍحث٤ش, كخ٤ُٔيحٕ ٓوظزْ ػ٤ِٔخ ٖٓ ىٍحٓش 

 .ًَُِٔ حُٔي٣٘ش حَُٝٓخ٤ٗش

 
. ٓٞهغ ٜٝٓ٘ي ٓ٘ظ١ٍٞ ُِٔخكش ٝحُٔزخ٢ٗ حُٔل٤طش رٔخكش حٌُخطيٍحث٤ش7حٌَُ٘ ٍهْ.  

)http://www.paolocason.it/Libia/fotolibia/Tripoli%20'70-'80/vedutacattedrale.( 

 

http://www.paolocason.it/Libia/fotolibia/Tripoli%20'70-'80/vedutacattedrale
http://www.paolocason.it/Libia/fotolibia/Tripoli%20'70-'80/vedutacattedrale
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.اٌّؼٙذ اٌٛهٕٟ اٌفبؽٟ ٌٍنّبْ الاعزّبػ2.3ٟ  

Il Palazzo dell'Istituto National Fascista della Previdenza 

Sociale  

 (,  8ٍٝ  حُٔزخ٢ٗ ح١ٌُ طْ ط٤٤٘يٛخ ك٢ حُٔخكش, حٌَُ٘ ٍهْ )ح٠ُٔخٕ ح٫ؿظٔخػ٢ ٛٞ أ

) ٓز٠٘ حٌُخطيٍحث٤ش هخثْ ٝهظٜخ ػوذ كُٞ ى١ كخٝٓظٞ ُٔٔخروش حُٔخكش (, ٬ٗٝكع ٓٞهغ 

 ٓز٠٘ حُزِي٣ش  ٝٓز٠٘ حُ٘ون حُٔوخرَ ُٚ ٫ ٣ِح٫ٕ هخ٤٤ُٖ ٖٓ حُز٘خء.

 

 
أ٠ُٝ حُٔزخ٢ٗ ٟٖٔ طوط٢٤  . حُٔٞهغ حُؼخّ ٣ٝظَٜ ٓز٠٘ ح٠ُٔخٕ ح٫ؿظٔخػ8٢حٌَُ٘ ٍهْ.

 حُٔخكش
)http://www.littorio.com/arc/arc_tripoli-i.htm( :ٍحُٜٔي 

  
 

٣ظٌٕٞ حُٔز٠٘ ٖٓ ػ٬ػش أؿِحء ٍث٤ٔ٤ش, ٝح١ٌُ ٣ْٜ حُيٍحٓش ٛٞ حُـِء حُٔظ٢ٓٞ "حُل٘خء "ح١ٌُ 

ع رٚ أٍٝهش رخُٞحؿٜش حَُث٤ٔ٤ش حُٔطِش ػ٠ِ حُٔخكش ٝ ٣ل٢٤ رٚ رَؿ٤ٖ ػ٠ِ حُـخٗز٤ٖ, ٬ٗك

حُؼٌْ حُٔزخَٗ ُٞظ٤لش حُلَحؽ حُيحه٢ِ ػ٠ِ حُٔطق حُوخٍؿ٢, ًٔخ  ٛٞ ٝحٟق  ك٢ حُظل٣َؾ 

ح١ًَُِٔ ٌُِظِش ك٤غ أػط٠ ك٣َش ُِٔطٞف ٝحُٔٔو٢ ح٫كو٢, طزيٝ ٓوٜٞىس ُ٘لض حُلظلخص 

ٝط٤ِٔص كظلخص حُٔيحهَ ح٠ُؤش ٝحُوخٍؿش ػٖ حُٔو٤خّ ح٫ٗٔخ٢ٗ ٝحٌُٔٔٞس رخَُهخّ طيٍ 

 (.    9ٔخ أٜٗخ طؼٌْ حُٔو٤خّ ح٠ُوْ ك٢ حُظ٤ْٜٔ, حٌَُ٘ ٍهْ )ػ٠ِ ٓل٣ٍٞش حُيهٍٞ ً
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َٓ٘ٝع   -. ٝحؿٜش ٝٓٔو٢  ٓز٠٘ ح٠ُٔخٕ ح٫ؿظٔخػ٢  حُٔطِش ػ٠ِ حُٔخكش 9حٌَُ٘ ٍهْ .

 (2010حُٔؼٔخ١ٍ كٍِٞحٗٔٞ ى١ كخٝٓظٞ  " )حٌُٔظذ ح٫ٓظ٘خ١ٍ ح٢٘١ُٞ,

 

ٞى  ٝرٔ٘ظٜق حُل٘خء طٔؼخٍ ٗـَس ػَ٘ ػٔ طلظ١ٞ ػ٠ِ أٍرؼش ٍرخػ٤ش حُٔٔو٢ ًظِش حُل٘ــــخء  

أٓظويّ حُل٘خء ًؼَٜ٘ ْٜٓ حٛطلض ػ٠ِ ١َك٤ٚ ١ٞحرن حُٔز٠٘,  ٣ٝظ٤ِٔ رخ٣ًَُِٔش, حُل٤خس, 

ٓؼٔي ٟوْ ٣ٝظـخُٝ حُٔو٤خّ ح٫ٗٔخ٢ٗ, حٗٚ ٗوطش طـٔغ حُل٠خء حُيحه٢ِِ, ٣ٌَٝ٘ حُٔيه٤ِٖ 

حٌُخطيٍحث٤ش ٝ حُزلَ,  حُٔظوخر٤ِٖ طوخ١غ  ٣ظْ ٖٓ ه٬ُٚ ٍإ٣ش حُٜٔ٘ي حُزخٍٗٞح٢ٓ ُل٠خء ٓخكش

    (.11(,)10حٌَُ٘ )

 
. ٓ٘ظٍٞ  ىحه٢ِ ٝٓٔو٢ أكو٢  ُٔز٠٘ ح٠ُٔخٕ ٣ٟٞق ح٫ٍٝهش حُيحه٤ِش 10حٌَُ٘ ٍهْ .

(https://www.facebook.com/RwaqAlawrwraTrablsTheAuroraGallery 

        

https://www.facebook.com/RwaqAlawrwraTrablsTheAuroraGallery
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حُٔيه٤ِٖ حُٔظوخر٤ِٖ ُِل٘خء ح١ًَُِٔ ُٔز٠٘ ح٠ُٔخٕ ً٘وطش طوخ١غ  ٣ظْ ٖٓ  . ٣ظ11َٜحٌَُ٘ ٍهْ .

 حُزخكؼش( حٌُخطيٍحث٤ش ٝ حُزلَ. حُٜٔيٍ:)ٓخكش ه٬ُٚ ٍإ٣ش حُٜٔ٘ي حُزخٍٗٞح٢ٓ ُل٠خء 

    

ٟ حُٔظِو٢ ٛ٘خ ػٔي حُْٜٔٔ ى١ كخٝٓظٞ ا٠ُ ٓؼخُـش حٌُظَ رطَم ٓؼ٤َس ُِ٘خك٤ش حُز٣َٜش ُي

ٝطيػْ ٝطو١ٞ ٓوٜي حََُٔٓ, كخٌُظَ ٓظَحرطش رؼ٬هخص ٓظزخىُش ٝػ٠ِ ٗلٞ ٓ٘ظظْ ٝحٓظويٓض 

رٍٜٞس ٓئػـَس ٤ُظلوـن ُِْٜٔٔ طٞظ٤ق ح٤ُٜٔ٘ش حُز٣َٜش ػ٠ِ حُٔٞهغ ُظلو٤ن حُٔظؼش ُِٔظِو٢, 

ُ ٣ؤط٢ حُٔز٠٘ ك٢ حُيٍؿش حُؼخ٤ٗش ٖٓ رؼي حٌُخطيٍحث٤ش ك٢ ىٍؿش ح٤ُٜٔ٘ش ػ٠ِ حُٔ٘طوش ٩رَح

٤ٓخىس  حُٔز٠٘ حُي٢٘٣ ُظٞؿ٤ٚ رَٜ حُٔظِو٢ ٗلٞٙ, ٝطظؤط٠ ٌٛٙ حُٜلش ٖٓ حُٔل٣ٍٞش حُظ٢ طِؼذ 

ىٍٝح ٛخٓخ ك٢ ٌٛح حُظ٤ْٜٔ ُِظ٤ًَِ ػ٠ِ ٓز٠٘ حٌُخطيٍحث٤ش ح١ٌُ طْ طٞؿ٤ٜٜخ ػزَ ٓلٍٞ أكو٢  

٣وغ ػ٠ِ ٓلٍٞ حُٔز٠٘ ٣ٝظٔخػَ ٓغ ٓلٍٞ حُٞحؿٜش ػزَ ح٤ُٔيحٕ ٤ُ٘طِن ٖٓ ه٬ٍ حُلظلخص 

٠ ُِٔز٠٘ حُٔوخرَ ٤ُؼط٢  أ٣لخء ُِٔظِو٢ أٜٗخ  رٞحرش ُِل٘خء ح١ٌُ ٣ظ٢ٓٞ حُٔز٠٘ ٌُٜٝ٘خ حُٞٓط

 (.  12رٞحرش ُٔـِٟ أرؼي ٖٓ ًُي. حٌَُ٘ ٍهْ )
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. ٓ٘طوش حُيٍحٓش ر٤ٔيحٕ حُـِحثَ ٝ حُٔلٍٞ ٖٓ ه٬ٍ طٞؿ٤ٚ حٌُخطيٍحث٤ش ٣ٝظوَِ ٓز٠٘ 12حٌَُ٘ ٍهْ .

 ٍ: )حُزخكؼش(ّ .حُٜٔي 1960ح٠ُٔخٕ ح٫ؿظٔخػ٢ ١َحرِْ 

      

     

كخُٔلٍٞ ح١ٌُ ٣ٔظي ٖٓ حٌُخطيٍحث٤ش ه٬ٍ حُٔخكش ػْ ٖٓ ه٬ٍ ٓز٠٘ ح٠ُٔخٕ ح٫ؿظٔخػ٢  

٤ُوظَم حُٔ٘خ١ن حُو٠َحء ػزَ ٓلٍٞ ظخ١َٛ طْ ط٤ٜٔٔٚ ػزَ ا٣ـخى َٓٔ َٓٛق ٣ٔظي 

, ر٘لْ ح٫طـخٙ ٝ ٣ٔظَٔ حُٔلٍٞ ُ٘وطش حُظ٢ٗ٬" ٍٝٓخ" ح٫ٍٝ ح٫ّ ُِٔٔظؼَٔحص حَُٝٓخ٤ٗش

أٜٗخ ٗٞع ٖٓ حُظطز٤وخص  ح١ٌُ طْ ط٤ٜٜٔٔخ ٖٓ هزَ ٌٛح حُٔؼٔخ١ٍ ك٢ حُؼي٣ي ٖٓ حُٔٔظؼَٔحص 

 ح٣٫طخ٤ُش ح٫هَٟ ٣٩ـخى ٓوخٍرخص ر٤ٖ حُٔٔظؼَٔس ٝح١ُٖٞ ح٫ّ .

     Post Office Building. ِجٕٝ اٌجٍذ٠خ ٚاٌجش٠ذ              3.3

هي٤ٓش, ٓؼَ حطوخً حُظيحر٤َ ط٘ظ٤ْ  حَُٓخُش ػزخٍس ػٖ ٓز٠٘ ك٢ٌٓٞ ػخّ ًٝ ٝظ٤لش اىح٣ٍش

ٝط٤ٔ٘ن حُيُٝش  ٝكن ٓوط٢ ط٘ظ٢ٔ٤ حُظَه٤ٚ ربهخٓش ح٩ٗ٘خءحص ٝ اٗ٘خء ح٧ٓٞحم ٝ ط٘ـ٤غ 

حُ٘٘خ١ حُؼوخك٢ ٝح٫ؿظٔخػ٢, كٔز٠٘ حُزِي٣ش ٢ِ٣ ٓز٠٘ حٌُخطيٍحث٤ش ٝح٠ُٔخٕ ح٫ؿظٔخػ٢ ك٢ 
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ّ. 1938حُٔز٠٘ ٓ٘ش ُٖٓ حُظ٤٤٘ي ػوذ كُٞ ى١ كخٝٓظٞ ُٔٔخروش ٓخكش حٌُخطيٍحث٤ش, ٤ٗي 

 (.  13حٌَُ٘ ٍهْ )

 
 . حُٔٞهغ حُؼخّ ُِٔخكش ٣ٝظَٜ ٓٞهغ ٓز٠٘ حُزِي٣ش ٫ ٣ِحٍ هخ٤ُخ ٖٓ حُز٘خء 13حٌَُ٘ ٍهْ.

)http://www.littorio.com/arc/arc_tripoli-i.htm:ٍحُٜٔي ( 

ع ٣ٝظٌٕٞ حُٔز٠٘ ٖٓ  ًظِش ٝحكيس ًحص ٓٔو٢ أكو٢ ٣٘ـَ ًخَٓ كيٝى حُٔٞهغ ٓغ ٝؿٞى ػ٬ 

أك٤٘ش ىحه٤ِش طظـٔغ كُٜٞخ ١ٞحرن حُز٘خء ح٫ٍرؼش,  ٣لظق حُٔز٠٘ رؼ٬ع ٓيحهَ ٍث٤ٔ٤ش ٣ٝؼِٞ 

رٔ٘ٔٞد ػٖ ٓٔظٟٞ حُٔخكش  أٓخ حُٞحؿٜش حَُث٤ٔ٤ش ك٢ٜ  ٍهخ٤ٓش حُظ٤ٌٔش ٝطلظ١ٞ ػ٠ِ طٔؼش 

أػٔيس ٟؤش طٜطق هِلٜخ  ػ٬ع ٓيحهَ ٝ ٣ؼِٞ كٞم حُٔيحهَ ٓزخَٗس كظلخص حُ٘ٞحكٌ 

ُٞحؿٜش أٓخ حُلظلخص حُيحث٣َش حُٜـ٤َس رؤػ٠ِ حُٔز٠٘ ك٢ٜ طئًي ػ٠ِ حُٔيحهَ رخُظَِٔٔ ػ٠ِ ح

 ٝط٢ٜ٘ حٌَُ٘.

ُوي طْ طؼي٣َ حُظ٤ْٜٔ حَُث٢ٔ٤ ػ٠ِ ؿخٗذ حُٔخكش ٖٓ ٗخك٤ش ح٤ٔ٤ُٖ,  كخُٔز٠٘ أػ٤ي     

ط٤ٜٔٔٚ رخٌُخَٓ ٗظَح َُكٞ كٌخّ حُٔٔخروش ُِظٔخػَ ٝحُظطخرن ح٢ٌُِ ٌُِظخ حُٔز٤٤ٖ٘ ٩ٟخكش 

(,  كخٗظ١َض ُـ٘ش حُلٌْ 14حٌَُ٘ ٍهْ ) ـٔخ٢ُ ػ٠ِ حُظ٤ٌَ٘ حُٔؼٔخ١ٍ ُِٔخكش,حُظ٘ٞع حُ

-ّ 1932ػ٬ػش طؼي٬٣ص ٍث٤ٔ٤ش ػ٠ِ حُظٜخ٤ْٓ ح٤ُٝ٫ش,  ٝأٍٝ طؼي٣َ ًخٕ ر٤ٖ ػخٓــ٢ 

(, رؼي طؼي٣َ حُٔز٠٘ حَُ٘ه٢ ُِٔخكش كَٜ حُظ٤ْٜٔ ػ٠ِ ٓٞحكوش 13ّ,حٌَُ٘ ٍهْ )1934

 ٣ٞش.  ٣َٓؼش ُٔخ ُٚ ٖٓ َٓؿؼ٤ش طخ٣ٍو٤ش ه



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   237 

 
 

 
ٓ٘ظٍٞ ُٞحؿٜخص حُٔزخ٢ٗ هزَ حُظؼي٣َ ٝح١ٌُ ٣ٔخػَ ك٤ٜخ ٓز٠٘ حُزِي٣ش ٓز٠٘ حُ٘ون. . 14ٍهْ.حٌَُ٘ 

 (Talamona,1992) (2010حُٜٔيٍ:)حٌُٔظذ ح٫ٓظ٘خ١ٍ ح٢٘١ُٞ,

         

 
 .ٓ٘ظٍُِٞٔخكش ٝٓز٠٘ حُزِي٣ش ٣ٝظَٜ ح٫هظ٬ف ػٖ ٓز٠٘ حُ٘ون ح١ٌُ ٣وخرِٚ.15حٌَُ٘ ٍهْ.

 Talamona,1992ّ(, ))2010)حٌُٔظذ ح٫ٓظ٘خ١ٍ َُِٔحكن,حُٜٔيٍ: 
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  Apartments Building  4.3         )ِجٕـــٝ اٌؾمك   )ػّبسح خش٠ج١ؼ   . 

ٛٞ ٓز٠٘ ٢ٌ٘ٓ طـخ١ٍ ٝ ٣لظَ حُٞحؿٜش حُـَر٤ش ُِٔخكش ٣ٝؼظزَ ٓز٠٘ حُ٘ون أهَ ٓزخ٢ٗ 

 (.16, حٌَُ٘ ٍهْ )حُٔخكش ح٤ُ٘ٔيس ػوذ كُٞ ى١ كخٝٓظٞ ُٔٔخروش ٓخكش حٌُخطيٍحث٤ش

 
. حُٔٞهغ حُؼخّ ٣ٝظَٜ ٓٞهغ ٓز٠٘ حُ٘ون ٫ ٣ِحٍ هخ٤ُخ ٖٓ حُز٘خء16حٌَُ٘ ٍهْ .  

)http://www.littorio.com/arc/arc_tripoli-i.htm:ٍحُٜٔي ( 

 

٣ظٌٕٞ حُٔز٠٘ ٖٓ  ًظِش ٝحكيس ٍث٤ٔ٤ش ٝحُٔٔو٢ أكو٢ ٣٘ـَ ًخَٓ كيٝى حُٔٞهغ ٓغ أٍٝهش 

حُٞحؿٜش ػزخٍس ػٖ ًظِش ٝحكيس ٍث٤ٔ٤ش ٍهخ٤ٓش حُظ٤ٌٔش طلظ١ٞ ٓؼٔيس ك٢ ٓويٓش حُٔز٠٘, ٝ

ػ٠ِ طٔؼش ٓيحهَ ٟؤش طٜطق هِق ٌٛٙ حُٔيحهَ رخُظَِٔٔ ػ٠ِ حُٞحؿٜش ٓيحهَ حُٔز٠٘ ٝ 

٣ؼِٞ كٞم حُٔيحهَ كظلخص حُ٘ٞحكٌ أٓخ حُلظلخص حُٜـ٤َس رؤػ٠ِ حُٔز٠٘ ك٢ٜ طئًي ػ٠ِ حُٔيحهَ 

  (.17ٝط٢ٜ٘ حٌَُ٘ حُظ٢٘٣ٌٞ ُِٔز٠٘ حٌَُ٘)

 
 . حُٔٔو٢ ح٫كو٢ ٝحُٞحؿٜش حَُث٤ٔ٤ش حُٔطِش ػ٠ِ حُٔخكش .17حٌَُ٘ ٍهْ .

 ّ(2010حُٜٔيٍ:) حٌُٔظذ ح٫ٓظ٘خ١ٍ َُِٔحكن,
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إ حُ٘ظخؽ حُٔؼٔخ١ٍ  ك٢ َٓ٘ٝع ٓخكش حٌُخطيٍحث٤ش أٝٓغ ٖٓ ٓـَى حُظ٤ٌَ٘  ح٫ػظزخ٢١ 

ٛٞ ٓخ طْ ىٍحٓظٚ ُِظ٣ٌٞ٘خص ًٞٗٚ ٓز٢٘ ػ٠ِ ٝؿٞى حَُٔؿؼ٤ش ح١ٌُ طئٖٓ ٬ٓثٔظٚ ُِٞحهغ ٝ

رٌَ٘ ٌٓؼق ٖٓ هزَ حُْٜٔٔ ػٖ ٣َ١ن حُظل٤َِ رِـش حُؼ٘خَٛ حُظ٢ طَ٘ٔ حُٔئػَحص حُؼوخك٤ش  

ٝحُظخ٣ٍو٤ش كَؿْ حػظَحٝ ُـ٘ش حُلٌْ ػ٠ِ طٔخػَ حُٔز٤٤ٖ٘ حُٔظوخر٤ِٖ ك٢ حُـٜش حُ٘ٔخ٤ُش  

٠٘  حُ٘ٔخ٢ُ حَُ٘ه٤ش ٝحُـٜش حُ٘ٔخ٤ُش حُـَر٤ش ٝهِش حُظ٘ٞع ك٢ طلخ٤ِْٜٛ أ٫ أٗٚ أكظلع رخُٔز

حُـَر٢ ػ٠ِ كخُٚ ىٕٝ أى٠ٗ طـ٤٤َ ٝهخّ رخٓظزيحٍ  حُٔز٠٘ حُ٘ٔخ٢ُ حَُ٘ه٢ رٔز٠٘  ٍٝٓخ٢ٗ 

 طخ٣ٍو٢ أهَ ًٔخ ٓزن ًًَٙ.                     

إٔ حُٔؼ٢ ٩ػزخص حٍٛٞ ؿٔخ٤ُخص حُٔؼٔخٍ ك٢ ا١خٍ حُظظخرغ ح٢ُِ٘ٓ ُِٔظِو٢ حػ٘خء ٝؿٞىٙ      

ظلٞحً ػ٠ِ ٓـَٔ حُظٍٜٞحص حُؼو٤ِش ٝحُٞؿيح٤ٗش حُظ٢ رخُٔخكش, حُٜيف ٓ٘ٚ ٣ٌٖٔ ك٢ ح٫ٓ

ططزغ هِل٤ش ؿٔخ٤ُش ُي١ حُٔظِو٢, ٖٓ ه٬ٍ ٤ٓخم ط٤ٌَ٘ حُؼ٘خَٛ َُإ٣ش ٓؼخ٤ُش ُِظل٤َٔ ٟٖٔ 

حُلَحؽ حُظ٢ٔ٤ٜٔ, ٍٝؿْ كخػ٤ِش حُل٠ٍٞ ح١َُِٓ ٌُِظَ حُٔ٘٘ؤس, ٝح١ٌُ طؼي حػ٬ء ٖٓ ٗؤٕ 

طوق ٍٝحءٙ طلُٞٚ ح٠ُ أٗظٔش طؼ٤ٖ حُٔظِو٢ ػ٠ِ  حُيُٝش ح٫ٓظؼٔخ٣ٍش, كخٕ حُي٫ُش حُز٣َٜش حُظ٢

ح٫ٓظجؼخٍ رخُٔؼخ٣٘ش ٝحُظٌٝم, كخ٫طٜخٍ ٣ٌَ٘ حكيٟ هٜخثٚ حُؼَٔ حُٔؼٔخ١ٍ رلٌْ ٝظ٤لظٚ 

حُؼ٬ثو٤ش رَرطٚ ر٤ٖ ح١٫َحف حُٔظ٘خه٠ش, كخُظ٣ٌٖٞ ٣يهَ حُٔ٘خٛي حٝ حُٔظِو٢ ك٢ ٗٔن ٖٓ 

ليىحطٚ ٝحُ٘ظخّ ح٤ُٔخ٢ٓ رٌَ هٜخثٜٚ, حُظَحؿْ ح٣َُِٓش ر٤ٖ حُ٘ظخّ حُٔخى١  حُٔؼٔخ١ٍ رٌَ ٓ

إٔ حُٞظ٤لش حُٔٔظٜيكش ٖٓ ٌٛح حُظ٤ًَذ حُز١ٞ٤٘ ُِؼ٘خَٛ ٓخروش حًٌَُ ك٢ ٟٓٞٞع ىٍحٓظ٘خ 

طظٔلٍٞ كٍٞ حُٔظِو٢ ٝحَُٓخُش هِق حُٔؼٔخٍ, كٜـٞ " حُٞظ٤لش حُـٔخ٤ُش رخٓظ٤خُ اً إ حَُٔؿغ 

ٍ ُظ٤َٜ ٛيكٚ " )ؿ٤َٝ, ك٢ حُلٕ٘ٞ, ٛـٞ حَُٓخُش حُظ٢ طٌق ػٖ إٔ طٌٕٞ أىحس ح٫طٜخ

ّ(.ًُٝي ُـَّ ه٘خػش ُيٟ حُٔظِو٢ إٔ حُٔزخ٢ٗ ٝحُظ٣ٌٞ٘خص حُٔيٍٝٓش ك٢ ٤ُز٤خ طٔظِي 1984

 ٍٝكخ ٖٓ حُٔخ٢ٟ.                                                   

ٝٗلٖ ٛ٘خ رٜيى ٓؼَكش حَُٔؿؼ٤ش حُظخ٣ٍو٤ش ُظ٤ْٜٔ حُٞحؿٜش حَُث٤ٔ٤ش حُٔطِش ػ٠ِ     

كؼ٬ٝس ػ٠ِ ٝؿٞى ح٫ٍٝهش كؤٕ ط٤ْٜٔ حُٞحؿٜخص طظوٌ ٬ٌٗ طخ٣ٍو٤خ ؿٔخ٤ُخ ٣ِٖٓ حُٔخكش, 

رؼيس أهٞحّ, طوِن حُٞكيس ر٤ٖ ٓخثَ حُظ٣ٌٞ٘خص ٝطٞكيٛخ ػ٠ِ ٓٔظٟٞ ٗظَ حُٔظِو٢ ٝٓو٤خٓٚ, 

٬ٗٝكع ٤ٍٓٞ ح٤ُٜٖٔٔٔ ٬ُهظزخّ رٌَ٘ ٣َٛق ٖٓ حُٔؼٔخٍ حُظخ٣ٍو٢ كَٟ٘ حُظ٘خرٚ رٌَ٘ 

ك٢ حُٔٔخروش ٝحُٔويّ ٖٓ هزَ ٓـٔٞػش ر٤٘ظـــخؿٞٗٞ ) حكيٟ  ًز٤َ ك٢ حَُٔ٘ٝع حُٔ٘خكْ

حٌُٔخطذ حُٔؼٔخ٣ٍش حُٔ٘خًٍش ك٢ ٓٔخروش ط٤ْٜٔ حُٔخكش (,  ٝح١ٌُ طو٤ي ك٢ ط٤ٜٔٔٚ ح٠٣خ  

رظو٤ِي حُٔؼٔخٍ حُظخ٣ٍو٢ , ٝح١ٌُ ٌَٗطٚ ُـ٘ش حُظل٤ٌْ روُٜٞخ "ٓـٔٞػــش ٓؼٔخ٣ٍش ٛٔٔض 

 (. 18ي٣ْ", حٌَُ٘ ٍهْ )رٌَ٘ ِْٜٓ ٣ًٌَ رخُٔؼٔخٍ حَُٝٓــخ٢ِٗ حُو
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. ح٤ٔ٤ُٖ :حُٞحؿٜش حَُث٤ٔ٤ش ُٔز٠٘ حُ٘ون, ح٤ُٔخٍ: ٝحؿٜش ح ط٤ْٜٔ ٓـٔٞػش       18حٌَُ٘ ٍهْ .

 ر٤٘ظـخٗٞ.

 (Talamona,1992(, )2010حُٜٔيٍ: )حٌُٔظذ ح٫ٓظ٘خ١ٍ َُِٔحكن,  

 

ٌخٕ ٝؿؼِٜخ ُوي أهظَٜ ى١ كخٝٓظٞ  ًحًَس حُظخ٣ٍن حُٔؼويس ك٢ حُِٓخٕ ًٔخ حهظُِٜخ ك٢ حُٔ

ٗخهٜش ك٢ ًحًَس حُٔظِو٢ ُظ٣ٌٖٞ ٍٛٞس ٤ً٘ٛش ُِظ٣ٌٖٞ حُٔؼٔخ١ٍ طَطز٢ رخُويٍحص حُز٣َٜش 

ٝحَُإ٣ش ُي٣ٚ, ٝك٬٠ ػٖ حُو٤ٔش حُـٔخ٤ُش ُِٔظلق حُٔي٢٘٣ ح١ٌُ ٗؼخ٣٘ٚ ٤ٓٞ٣خ ًٔٞح٤٘١ٖ 

ٓل٤٤ِٖ ٖٝٓ ٟٖٔ حُٔظِو٤٤ٖ ُٔخ طْ ٍُػٚ ك٢ ٤ٔٗـ٘خ حُٔؼٔخ١ٍ ػزَ طوط٢٤ ١ٍِٓ أػ١َ ك٢ 

كـٔخٍ حُؼَٔ  حُٔي٣٘ش ٣ـؼَ ٖٓ ٌٛح حُٔؼٔخٍ أ٣وٞٗخص طٌ٘ق ػٖ ٓ٘ظٞٓش ٓظٌخِٓش,٢ٓٝ 

 حُٔؼٔخ١ٍ طٌٖٔ ك٢ ٣ظو٤ٔٚ ًٌَ ٝ ٫ ٣ٌٖٔ إٔ ٣لَٜ ػٖ ٓلظٞحٙ ح١َُِٓ.

 الاعزٕزبعبد 

. إ أٓظويحّ ح٫ٓخ٤ُذ حُٔؼٔخ٣ٍش حُٔليىس ك٢ أٗظخؽ حُٔؼٔخٍ ح٣٫طخ٢ُ أٗظؾ ٗٞع ٖٓ حُلٞحٍ 1

 ٓٔخ أػط٠ ػٔوخ ٝؿٔخ٤ُش ُِظ٤ٌَ٘ حُلَحؿ٢ ُِٔخكش .  ر٤ٖ حُٔلَىحص ٝحُؼ٘خَٛ

. حُٔلّٜٞ ٝحُلٌَس حَُث٤ٔ٤ش ِٗٔض ؿ٤ٔغ ح٫ٓخ٤ُذ ٝح٫ٗٔخ١ حُظ٤ٔ٤ٜٔش طلض ٓظِش حُظ٤ْٜٔ 2

ٓٔخ حػط٠ رؼيح ٓظ٘خٓوخ ُِظ٣ٌٖٞ ٝحٟل٠ ؿٔخ٤ُش ػ٠ِ حٌُٔخٕ رخٓـظويحّ حُٔلَىحص حُٔٞكيس 

 حُٔٞؿٜش ك٢ ٍْٓ حُوط١ٞ  حُؼخٓش ُِٔؼٔخٍ.

ؼي حُلٌَ حُٔؼٔخ١ٍ ٝحكيح ٖٓ ح٧ْٓ حُظ٢ طٔخػي ػ٠ِ اٟلخء حُظٔخٓي ٝحُظَحر٢ ر٤ٖ . 3٣

حُٞكيحص حُظـٜـ٤ٔٔـ٤ش ٖٓ ه٬ٍ أىٍحى حُو٤ٔش حَُٔؿؼ٤ش ُِؼ٘خَٛ حُٜٔٔٔش, ٣ٝـذ ػ٠ِ 

حُْٜٔٔ حُٔؼٔخ١ٍ إٓ ٣ٔظِي أىٝحص ُِظ٤ْٜٔ طٌٔ٘ٚ ٖٓ حٍُٞٛٞ ا٠ُ حُٔظطِزخص حُٔخى٣ش 

 ظ٤ٔ٤ٜٔش.ٝحُـٔخ٤ُش ٩ٗـخف حُؼ٤ِٔش حُ
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. ؿٔخٍ ٠ٕٓٔٞ حُؼٔخٍس ٣ظٔؼَ ك٢ حٜٗخ ٓوِٕ ُِظٞؿٜخص ٝح٫كٌخٍ ػ٠ِ ٌَٗ كـّٞ 4

ٝكَحؿخص ٢ٛٝ حٗط٬هخ ٖٓ ًُي طؼٌْ ك٢ حٌٗخُٜخ ًٝظِٜخ ٝ ٝظخثلٜخ طٞؿٚ حُْٜٔٔ ك٢ ر٤جش 

 ٓخ ٝكظَس طخ٣ٍو٤ش ٓليىس ٟٖٔ ح٤ُٔخم حُٔؼٔخ١ٍ.

خ كٌَس ىحهَ ىٓخؽ حُْٜٔٔ . ػ٤ِٔش حُظ٤ْٜٔ ٢ٛ كخُش ٝؿيح٤ٗش هخُٜش ططِن َٗحٍحط5ٜ

ُظ٠ؼٚ ك٢  كخُش رلغ ٓٔظَٔ ػٖ كخُش حُظٞحُٕ  ٝحُظ٘خٓن ر٤ٖ حُٔظطِزخص حُـٔخ٤ُش ٝحُٞظ٤ل٤ش 

 ُِٔز٠٘. 

. ٓـَٔ ح٫كٌخٍ حُظ٢ ٣طَكٜخ حُؼَٔ حُٔؼٔخ١ٍ ٖٝٓ ه٬ٍ رؼي٣ٚ ح١َُِٓ ٝح٢ٌُِ٘ ٗٔظ٘ظؾ 6

ٌٗخٍ ٓخى٣ش ٫ طظـ٤َ أٜٗخ حٗٚ ٤ُْ ٗخطـخ ػٖ ٠ٕٓٔٞ حٌُظِش ك٢ كي ًحطٜخ, ٫ٝ ػٖ  ٓؼخ٢ٗ ٧

أرؼخى اٗٔخ٤ٗش ُؼخُْ حؿظٔخػ٢, ٣ظؼِن رخ٩كٔخّ ٝحُلٌَ ح٫ٗٔخ٢ٗ, ٓٔخ ٣ـؼَ حُٔظِو٢ ٣ظٌٝم 

 حَُٓخُش هِق حُؼَٔ حُٔؼٔخ١ٍ.

 اٌّشاعــغ اٌؼشث١خ:

ّ, )ح٬١ُش ػ٠ِ ١َحرِْ ػزَ 1933, 54-52ك٤ٖ٘ٔ, ػ٢ِ حُٜخىم. ٙ- [.1]

 ٤ُز٤خ. -٣َٜش , ١َحرِْحُؼٍٜٞ(, ٓـِش طَحع حُ٘ؼذ حُي٣ٍٝش حُــــــ٘

رخ٣ٍْ,  -ّ, حُٔــ٤ٔ٤خء, طَ. أٗطٞحٕ أر٢ ٣ُـي, ر٤َٝص1984, 12ؿ٤ـَٝ, ر٤خٍ.ٙ [.2]

 ٍٓ٘٘ٞحص ػ٣ٞيحص.

,"حُـٔخٍ ٝح٠ُٕٔٔٞ ك٢ حُؼٔخٍس" أ١َٝكش ٓخؿٔظ٤َ, حُؤْ 2001حُو٢ٔ٤, ٗـْ,  [.3]

 حُٔؼٔخ١ٍ. حُـخٓؼش حُظٌُ٘ٞٞؿ٤ش رـيحى.
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  :ٍّخـاٌ

ٛيٙ حٍُٞهش طؼَٝ ٝط٘خهٖ ٓؼخ٫ ػٖ كٔخ٣ش ٤ٛٝخٗش حُٔزخ٢ٗ حُظَحػ٤ش ر٘خء ػ٠ِ ىٍحٓش كو٤ِش 

َ ٗٔخٍ ٓي٣٘ش ٗلخص ر٤َٓل٠ٗٞ رٔ٘طوش ٝحى١ رِـي٣-ُـيحٍ حػ١َ ىحػْ ك٢ ٓؼزي ى٤ٔ٣ظَح

م.ّ ٣ٝؼظزَ ٖٓ حُ٘خك٤ش حُٔؼٔخ٣ٍش هطؼش ك٣َيس ٖٓ حُؼٔخٍس  620(. حُـيحٍ ٤٘ٓي ٓ٘ي 1ٌَٗ)

حَُٝٓخ٤ٗش, ٝرخَُؿْ ٖٓ حُـٜٞى حُي٤ُٝش ٝحُٔل٤ِش ُلٔخ٣ظٚ ا٫ أٗٚ ٣ٞحؿٚ هطَ  -ح٩ؿ٣َو٤ش

٢ ح٧ػ٣َش ح٫ٗيػخٍ رٔزذ ػٞحَٓ حُِٖٓ ٝح٩ٛٔخٍ. طز٤ٖ حُيٍحٓش ٓزخىة ١َٝٗٝ ط٤َْٓ حُٔزخٗ

ٝط٘خهٖ حُٔ٘خًَ ح٧ٓخ٤ٓش ك٠ حُـيحٍ ٝطؼَٝ رؼٞ حُٔوططخص ٝحُوَحث٢ ٓغ ٬ٓكظخص 

ٝط٤ٛٞخص ٓظؼِوش رخُـٞحٗذ ح٩ٗ٘خث٤ش ٝحُٔؼٔخ٣ٍش حُظ٢ هي طٔخػي ك٢ حٍُٞٛٞ ُلَ ٝطيػٞ 

 ٣ُِِٔي ٖٓ حُزلغ.

 

 : طؤ٤َٛ ٝط٤َْٓ, حُٔزخ٢ٗ حُظَحػ٤ش, حُظٞؿٜخص حُٔل٤ِش ٝ حُؼخ٤ُٔشاٌىٍّبد اٌذاٌخ

 

Abstract 

This paper presents an example about restoring heritage buildings 

based on field work information.  The study case is a sustaining wall 

at an archeological site of a religion structure near by the city of 

Shahat . The wall was meant to hedge the Extramural Sanctuary of 

Demeter and Persephone; and  was erected   about(620 B.C.) at Wadi 

Bel Gadir ; southwest of Cyrene Fig.(2). The wall is an impressive 

piece of Greek-Roman architecture which presence and function is 

crucial to the existence of the sanctuary as a whole. Nevertheless, the 

wall faces the threat of demolishing and collapsing due to ageing and 

mailto:aishabakar@yahoo.com
mailto:e_ezaldin@yahoo.com
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neglect. Maintaining this valuable structure  have been the task of 

many national and international organizations. The study discuses 

essential aspects of heritage sites conservation, as well as presents 

plans; figures, and photos of the  

examined wall.  Thus, inclusive remarks and recommendations 

regarding the structural and  its architectural elements would be 

 

 

 ( حُزؼؼش ح٤ٌ٣َ٤ٓ٫ش Donald Whiteحُٜٔيٍ) –حُٔٞهغ حُؼخّ ُِٔؼزي رخُ٘ٔزش ُِٔي٣٘ش  -1ٌَٗ 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   245 

 
 

 

 2012حُزؼؼش ح٤ٌ٣َٓ٧ش  Grandin&Hopkins)) -طٍٜٞ ُِٔؼزي ٝحُـيحٍ حُيحػْ -2ٌَٗ 

 

 .ِمذِخ 

ح٧ػ٣َش  طؼظزَ ٓ٘طوش حُـزَ ح٧ه٠َ ٝحكيس ٖٓ أْٛ حُٔ٘خ١ن ح٤ُِز٤ش حُـ٤٘ش رخُٔٞحهغ حُظخ٣ٍو٤ش ٝ

حُٔٔظيس ػ٠ِ ٓٔخكش ؿـَحك٤ش طزِؾ  ٓجخص حٌُٜظخٍحص  ٝطلٟٞ حُؼي٣ي ٖٓ حٌُُ٘ٞ ٝحُٔوظ٤٘خص  

حُٔ٘وُٞش ٝحُؼخرظش ُل٠خٍحص اٗٔخ٤ٗش ػ٣َوش, ُٝوي ٛ٘لض ح٤ٌُٞٗٔٞ اه٤ِْ ه٣ٍٞ٘خ رخُـزَ 

ح٧ه٠َ ًٔ٘طوش طَحع ػخ٢ُٔ حٗٔخ٠ٗ  ٓٔخ ؿؼِٜخ كٔذ ح٫طلخه٤خص ٝحُوٞح٤ٖٗ حُي٤ُٝش ٓل٤ٔش 

٣َش ٝطخ٣ٍو٤ش طلٟٞ ٗٞحٛي طخ٣ٍو٤ش طٞػن ُلظَس ٓخ هزَ حُظخ٣ٍن ٝحُل٤٘٤و٤٤ٖ ٝحٌُ٘ؼخ٤٤ٖٗ أػ

ٝح٩ؿ٣َن ٝحَُٝٓخٕ ٝحُز٤ِٗط٤ٕٞ كظ٠ حُلظٞكخص ح٤ٓ٬ٓ٩ش, ػْ كظَس ح٫كظ٬ٍ ح٣٫طخ٢ُ ػْ 

حُلٌْ ح٢ٌُِٔ, ٝٛ٘خُي حُٔجخص ٖٓ حُٔزخ٢ٗ ٝحُظٔخػ٤َ حُظخ٣ٍو٤ش ٝح٧ػ٣َش حُظ٢ طل٠ٌ ٬ً ٜٓ٘خ 

٤َ ػٖ ًَ ك٠خٍس ًَٝ كظَس طخ٣ٍو٤ش َٓص رٜخ حُٔ٘طوش طخًٍش ُ٘خ ٨ُٝؿ٤خٍ ٖٓ رؼيٗخ أٍػخ حٌُؼ

 ٤ِٔٓح ٝطَحػخ ٫ ري إٔ ٗلوَ رٚ.

٣ٜيف حُزلغ ُظوي٣ْ ِٓوٚ ػٖ ٤ٛخٗش حُٔزخ٢ٗ ح٧ػ٣َش ٣ز٤ٖ ػيىح ٖٓ اٌٙذف ِٓ اٌجؾش :  

ٝطو٤٘ش ٝهخ٤ٗٞٗش ٜٓٔش حُظلي٣خص حُظ٢ طٞحؿٚ كَم حُؼَٔ حُٔل٤ِش ٝحُي٤ُٝش , ٣ٝؼَٝ ٗوخ١ ك٤٘ش 

٫ري ٖٓ ٓؼَكظٜخ ػ٘ي حَُ٘ٝع ك٢ ػ٤ِٔخص ط٤َْٓ ٤ٛٝخٗش ُِٔزخ٢ٗ حُظَحػ٤ش ٝهي طـ٤ذ أك٤خٗخ 
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ًؼ٤َس ػٖ حُؼخ٤ِٖٓ رخُٔـخٍ ٓٞحء  ٖٓ حُٔظو٤ٜٜٖ ك٢ ح٥ػخٍ ٝح٤ُٔخكش أٝ ٖٓ حُٜٔ٘ي٤ٖٓ 

 ٣ٝئىٟ طـخِٜٛخ ُ٘ظخثؾ ػ٤ٌٔش 

ح٫ٓظ٘زخ١ ٝحُٔوخٍٗش ر٤ٖ ر٤خٗخص حُيٍحٓش : ٣ؼظٔي حُزلغ ػ٠ِ ٜٓ٘ؾ ح٫ٓظوَحء ِٕٝٙظ اٌجؾش

ّ ٝٓوخٍٗش حُ٘ظخثؾ ٝحُٔؼط٤خص ٓغ أٍحء 2013-1977حُلو٤ِش ٝحُيٍحٓخص حُٔخروش ُِٔؼزي ٓخر٤ٖ 

ٝحٗطزخػخص حُٔظو٤ٜٜٖ ٝحُوزَحء رخُٔـخٍ,  ٓؼَ رؼٞ أػ٠خء حُزؼؼش ح٤ٌ٣َٓ٧ش حَُٔ٘كش 

رٜيف طلي٣ي حُٔ٘خًَ  ػ٠ِ ط٤َْٓ حُٔؼزي ٝرؼٞ حُٔٞظل٤ٖ ك٢ ٓـخٍ ح٥ػخٍ ٝح٤ُٔخكش,

 حُٔؼٔخ٣ٍش ٝح٩ٗ٘خث٤ش ُِـيحٍ ح٧ػ١َ.

حُـِء ح٧ٍٝ ٖٓ حُزلغ ٣ِوٚ ؿِٔش ٖٓ حُٔلخ٤ْٛ حُوخ٤ٗٞٗش ٝحُظ٘ظ٤ٔ٤ش ِؾز٠ٛبد اٌجؾش: 

حُٔظؼِوش رظ٤َْٓ ٤ٛٝخٗش حُٔزخ٢ٗ حُظَحػ٤ش كٔذ حُٔ٘ظٔخص ٝحُِٞحثق حُي٤ُٝش ٝح٤٘١ُٞش ٝٓخ ٣ـذ 

ٝحُظ٤َْٓ,  ٝحُظؼ٣َق رؤٗٞحع ٤ٛخٗخص حُظ٤َْٓ ُٔؼَكش  ٓؼَكظٚ هزَ حُزيء ك٢ ٓ٘خ٣ٍغ ح٤ُٜخٗش

حُلَم ر٤ٜ٘خ. ٣ٝظطَم حُـِء حُؼخ٢ٗ ُظ٤ٟٞق ؿٞحٗذ ٍث٤ٔ٤ش ػٖ رؼٞ ٓٞحى حُز٘خء حُٔٔظويٓش 

ك٢ حُـيحٍ ٩ػطخء كٌَس ػٖ أرَُ حُٔ٘خًَ حُظ٢ طٞؿي ك٢ حُٔ٘٘ؤص ح٧ػ٣َش رٔزذ حٓظويحّ 

ظؼِوش رخُـيحٍ حُيحػْ ٝٓوظَكخص حُٔؼخُـش.  ٓٞحى حُظ٤َْٓ.  حُـِء ح٧ه٤َ ٣ٟٞق حُٔ٘خًَ حُٔ

ر٤َٓل٠ٗٞ -٣ٝ٘زـ٢ ٛ٘خ حُظ٘ز٤ٚ إٔ ًَ حُٔوططخص حُٔؼٔخ٣ٍش ٝحٍُٜٞ ُٔؼزي ى٤ٔ٣ظَح

حُظخرغ  Thierry Grandinحُٔؼَٟٝش ك٢ ٛيٙ حٍُٞهش طْ أػيحىٛخ ٖٓ هزَ حُٜٔ٘يّ حُٔؼٔخ١ٍ 

رخُظؼخٕٝ ٓغ طؼَٔ حُظ٢   WORLD MONUMENTS FUND  ُِٔئٓٔش حُي٤ُٝش ح٧ُٔخ٤ٗش 

حُزؼؼش ح٤ٌ٣َٓ٧ش ك٤غ هخّ رظؼي٣َ ٟٝز٢ حَُٓٞٓخص حُٔؤهًٞس ٖٓ أٍٝ حُٞحهغ رخٓظويحّ 

. ٝهي ٝحكن ػ٠ِ َٗ٘ٛخ ٝحٓظويحٜٓخ ك٢ ٛيٙ حٍُٞهش ُٜخُق AutoCAD softwareطو٤٘خص 

 حُزلغ حُؼ٢ِٔ ُٝظٞػ٤ن حُيٍحٓخص حُٔظؼِوش رخُـيحٍ. 

 و١ف رزُ اٌّؾبفظخ ػٍٝ اٌّجبٟٔ اٌزشاص١خ؟

٣ٞؿي حُؼي٣ي ٖٓ حُظ٣َ٘ؼخص حُي٤ُٝش حُوخٛش رلٔخ٣ش ٤ٛٝخٗش   - اٌغبٔت اٌمبٟٔٛٔ ٚاٌفٕٟ:أٚلا

حُٔزخ٢ٗ ٝحُٔ٘٘آص حُظخ٣ٍو٤ش حُٔؼٍٔٞ رٜخ ػ٠ِ ٓٔظٟٞ حُؼخُْ ك٢ ٝهض حُلَد ٝحُِْٔ ٖٝٓ 

ّ, حطلخه٤خص ح٤ٌُٞٗٔٞ 1964, حطلخه٤ش ك٤ٔ٤٘٤خ1954ّ, حطلخه٤ش  ٫ٛخ١ 1931أرَُٛخ )حطلخه٤ش ك٤٤٘خ

ّ, ط٣َ٘ؼخص حُٔـِْ حُي٢ُٝ ُلٔخ٣ش ح٥ػخٍ 1970كظش ػ٠ِ حٍُٔٞٝع حُؼوخك٢ ُِ٘ؼٞد ُِٔلخ

, ٝهٞح٤ٖٗ حًَُِٔ حُؼخ٢ُٔ ُِللخظ ػ٠ِ حُٔ٘و٫ٞص حُظَحػ٤ش  ICOMOSٝحُٔٞحهغ حُظخ٣ٍو٤ش

ICCROMح٫طلخه٤خص حُٜخىٍس ػٖ ًَِٓ حُظَحع حُؼخ٢ُٔ ,WHC  حطلخه٤ش كٔخ٣ش حُطز٤ؼش ,

 خ١ن ح٧ػ٣َش حُٔـٍٔٞس رخ٤ُٔخٙ. ٝحُٔل٤ٔخص حُظَحػ٤ش, ٝحُٔ٘

أٓخ رخُ٘ٔزش ُِوٞح٤ٖٗ ٝحُِٞحثق ح٤ُِز٤ش حُٔل٤ِش كخُٔ٘خ١ن ح٧ػ٣َش ٝحُظخ٣ٍو٤ش ًخٗض ىحثٔخ ٟٓٞغ 

 ح٫ٛظٔخّ ٝحُٔظخرؼش, كظ٠ ٝإٔ ًخٗض طِي حُظ٣َ٘ؼخص ٤ُٔض كؼخُش  ٝطٞؿٚ ُٜخ حٌُؼ٤َ ٖٓ

ٍع ح٠ُوْ ٖٓ ح٤٠ُخع رخُللخظ ػ٠ِ ٛيح ح٩ح٫ٗظوخىحص حُٔطخُزش رٔٔظٟٞ ٓ٘خٓذ ٣ٔٔق 

ّ, طؼ٤ِٔخص ح٩ىحٍس  1914ٝحُٜ٘ذ  ٠ٛٝ )حَُّٔٓٞ ح٣٫طخ٢ُ ُلٔخ٣ش حُٔٞحهغ ح٧ػ٣َش 
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ُلٔخ٣ش ح٥ػخٍ ٝحُٔل٤ٔخص  11ّ, هخٕٗٞ حٌُِٔٔش ح٤ُِز٤ش ٍه1943ْحُز٣َطخ٤ٗش ُلٔخ٣ش ح٥ػخٍ 

ح٥ػخٍ  ُلٔخ٣ش 20ّ, هخٕٗٞ ٍهْ 1968ر٘ؤٕ ح٥ػخٍ ػخّ  40ّ, هخٕٗٞ ٍهْ 1953حُظَحػ٤ش ػخّ 

ّ( 1994ّ ٫ٝثلظٚ حُظ٘ل٣ٌ٤ش حُٜخىٍس 1993 -3ّ, ٝ هخٕٗٞ ٍهْ 1983ٝحُٔٞحهغ حُظخ٣ٍو٤ش

 ٝٛٞ حُٜٔيٍ حَُث٢ٔ٤ ٝحُٞك٤ي ك٤ٔخ ٣ظؼِن رلٔخ٣ش ٤ٛٝخٗش  حُٔ٘خ١ن حُظَحػ٤ش ٝح٧ػ٣َش.

ٝ طٜيف حُظ٣َ٘ؼخص حُي٤ُٝش ٝحُٔل٤ِش ُٟٞغ ٟٞحر٢ ط٠ٖٔ حُٔلخكظش ػ٠ِ حُ٘ٞحٛي حُظخ٣ٍو٤ش 

خ ٝ ط٘يى ػ٠ِ ػيّ اط٬ف ح٥ػخٍ أٝ اُلخم ح٠ٍَُ رٜخ أٝ ط٣ٜٜٞ٘خ رخٌُظخرش أٝ حُللَ ٝ كٔخ٣ظٜ

ػ٤ِٜخ أٝ طـ٤٤َ ٓؼخُٜٔخ أٝ كَٜ ؿِء ٜٓ٘خ أٝ ُٜن ح٩ػ٬ٗخص ػ٤ِٜخ أٝ ٟٝغ ح٬ُكظخص ػ٤ِٜخ 

ٝػيّ حُظَٜف ك٤ٜخ ٝػيّ طٜي٣َٛخ ا٠ُ حُوخٍؽ ىٕٝ إً ٖٓ حُِٔطخص حُٔوظٜش ٝطـَّ 

ظؼٜي رخطوخً ًخكش ح٩ؿَحءحص حُوخ٤ٗٞٗش ٬ٓٝكوش حُٔوخُل٤ٖ ٝطٞه٤غ ح٧ػٔخٍ حُظو٣َز٤ش ٝط

ػوٞرخص ؿ٘خث٤ش أٝ طؤى٣ز٤ش ػ٤ِْٜ ٜٓٔخ ًخٗض ؿ٤ٔ٘ظْٜ ٝػ٠ِ حُيٍٝ حُظ٢ طظؼَٝ ٓٔظٌِخطٜخ 

حُؼوخك٤ش ُِٜ٘ذ ٝحُِٔذ أٝ حُظِق ٝحُظيٍٛٞ ح٫ٓظؼخٗش رخُوزَحص حُي٤ُٝش ُٟٞغ حُظيحر٤َ ح٬ُُٓش 

َ حُٔٔظٌِخص حُؼوخك٤ش ٝطٜي٣َٛخ ٖٓ هزَ ؿٜخص هخٍؿ٤ش حكظ٬ٍ ٠ُٔخٕ كٔخ٣ظٜخ, ٝطؼظزَ ٗو

(, )حطلخه٤خص كٔخ٣ش  World heritage and buffer zones-2008ّ)ح٤ٗٞ٤ٌُٔٞؿ٤َ َٓ٘ٝع

 (1972حُظَحع حُؼخ٢ُٔ 

 ِب اٌذٜ ٠غت ػٍٝ إٌّٙذط اٌّغئٛي ػٓ ِؾشٚع رش١ُِ ربس٠خٟ أٚ أصشٜ ِؼشفزٗ؟

٤٘ش ٝحُظ٢ ٣ـذ حػظٔخىٛخ ك٢ ػ٤ِٔخص ح٤ُٜخٗش ٝحُظ٤َْٓ ٝ ًَ حُـٞحٗذ حُظو٤٘ش ٝحُٜ٘ي٤ٓش ٝحُل

حُٔٞحى حُظ٢ ٤ٓظْ حٓظويحٜٓخ ٖٓ ك٤غ ح٧ك٠َ ٝح٧كيع ٝح٧ًؼَ أٓخٗخ, ٝ ٣ـذ ػ٠ِ حُٜٔ٘يّ 

حُٔٔئٍ كْٜ ١ز٤ؼش حَُٔ٘ٝع ٝطلَىٙ ٝحهظ٬كٚ ٖٓ ك٤غ حُ٘ٞع ٝح٠ُٕٔٔٞ ػٖ ًَ حُٔ٘خ٣ٍغ 

و٤خّ رٜخ ٝحٓظ٤ؼخد ح٧رؼخى حُظخ٣ٍو٤ش ٝح٧ػ٣َش حُوخٛش رخُظ٤َْٓ ٝح٤ُٜخٗش حُظ٢ هي ٣ٌٕٞ ٓزن حُ

 ٝحُؼوخك٤ش ٨ُػَ ٖٓ ك٤غ ًٞٗٚ ه٤ٔش طَحػ٤ش  طظطِذ طؼخ٬ٓ هخٛخ

ٝحٓظؼ٘خث٤خ  ٫ٝري ٖٓ ٓؼَكش ًَ حُظلخ٤َٛ حُٔظؼِوش رخُٔز٢٘ ٓ٘ي اٗ٘خثٚ ٤ًٝل٤ش ط٤٤٘يٙ ٝحُٔٞحى 

ش ٝحُي٤٘٣ش ٝحُٔ٘خه٤ش حُظ٢ ح٧ٓخ٤ٓش حُٔٔظويٓش ٝٓؼَكش حُؼٞحَٓ ح٫ؿظٔخػ٤ش ٝحُؼوخك٤ش ٝح٤ُٔخ٤ٓ

ًخٗض ٓخثيس ك٤ٜ٘خ ٫ٓظ٤ؼخد حُظَٝف حُظ٢ ػخَٛص حُز٘خء ٤ًٝق ٣ٌٖٔ اػخىس ٤ٛخؿظٜخ ٖٓ 

ؿي٣ي ك٢ ػ٤ِٔخص ح٤ُٜخٗش ٝحُظ٤َْٓ ٟٝٝغ ٓوط٢ ٢ُ٘ٓ ُِٔز٠٘ ٣ز٤ٖ أْٛ ٝحرَُ حُظـ٤َحص 

ٖٓ  حُظ٢ كيػض ٫ٞٛٝ ا٠ُ حُٔ٘خًَ حُوخثٔش ٝحُظ٢ ىػض ٤ُِٜخٗش.  ٣ٌٖٝٔ ٓؼَكش حٌُؼ٤َ

حُٜخىٍ رؼي  Athena Charter 1931ػٍٝ ِجبدة ١ِضبق أص١ٕب حُـٞحٗذ حُٜٔٔش رخ٬١٫ع 

حُلَد حُؼخ٤ُٔش ح٠ُٝ٧ ٣ٝؼظزَ أَٜٗ ٝػ٤وش ى٤ُٝش طليى  حُٔزخىة ح٧ٓخ٤ٓش ٤ُٜخٗش حُٔزخ٢ٗ 

-WHC حُظخ٣ٍو٤ش ٝطٟٞق ح١َُٝ٘ ٝح٤ٌُل٤ش. ٝ ك٤ٔخ ٢ِ٣ أرَُ ٝأْٛ حُ٘وخ١ رخ٤ُٔؼخم:

2004/WS/2)  -) 
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٤ِٔخص ط٤َْٓ ٤ٛٝخٗش حُٔزخ٢ٗ ح٧ػ٣َش ٝحُظخ٣ٍو٤ش ٫ري إٔ ٠٣ٖٔ حٓظَٔحٍ ك٤خطٜخ ٝػيّ ػ .1

ح٩َٟحٍ رٜخ , ٝ اػخىس حٓظويحّ طِي حُٔزخ٢ٗ ٫ري إٔ ٣لظَّ ١خرؼٜخ حُظخ٣ٍو٢ ٝ ح٫ػَٟ 

 ٝحُل٢٘  ٝ حُٔؼٔخ١ٍ.

 ٍَٟٝس حُظؼخٕٝ ر٤ٖ حُٔوظ٤ٜٖ ك٢ ٬ً ٖٓ ح٥ػخٍ أٝ حُظخ٣ٍن أٝ حُؼٔخٍس أٝ ح٩ٗ٘خء .2

 ٍُِٞٛٞ ا٠ُ حٗٔذ ٝأك٠َ هطش ٤ُِٜخٗش ٝحُظ٤َْٓ ٤ًٝق ٣ٌٖٔ ططز٤وٜخ رؤٓخٕ.

٫ري ٖٓ حُو٤خّ رٌخكش حُيٍحٓخص ح٤ُٔيح٤ٗش ٝحُٔٔخك٤ش ٝطل٤َِ حُٔؼِٞٓخص ٟٝٝغ حُزيحثَ  .3

ٝهطش حُؼَٔ حُٔؼظٔيس هزَ حَُ٘ٝع ك٢ أ١ ؿِء ٖٓ حُظ٤َْٓ أٝ ح٤ُٜخٗش ٫ٝري ٖٓ 

 حُوزَحص حُٔ٘خٓزش ك٢ ؿ٤ٔغ حَُٔحكَ .

٣ٌٖٔ حٓظويحّ ٓٞحى كي٣ؼش ٓؼَ حُوَٓخٗش حُِٔٔلش أٝ ؿ٤َٛخ رٜيف ٣ُخىس حُظٔخٓي  .4

 ٝحٓظَٔح٣ٍش حُٔ٘٘ؤ ٝحُللخظ ػ٤ِٚ ر١َ٘ أ٫ طٌٕٞ ظخَٛس ُِؼ٤خٕ.

ٍَٟٝس حكظَحّ حُٔٞحٛلخص ٝحٌُٔٞٗخص ح٤ِٛ٧ش ٣ٝـذ إٔ ٣ٌٕٞ أ١ طـي٣ي أٝ طـ٤٤َ أٝ  .5

٘خكَ أٝ حهظ٬ف ٖٓ ٗؤٗٚ طـ٤٤َ اٟخكش ك٢ حُٔ٘طوش حُٔل٤طش رخُٔ٘٘ؤ ٓ٘خٓذ ٫ٝ ٣ٔزذ ط

 ١ز٤ؼش حُٔز٠٘ ٝٓل٤طٚ.

حُلَٙ ػ٠ِ كٔخ٣ش  ٓل٢٤ حُٔ٘٘ؤ ٖٓ حُِكق حُؼَٔح٢ٗ حُـ٤َ ٬ٓثْ أٝ ٜٓخٗغ أٝ ٓزخ٢ٗ  .6

هي طظٔزذ ك٢ ٝؿٞى طِٞع ٤ًٔخث٢ أٝ ػ١ٞ٠ ٣ٔخٍع ك٢ طيٍٛٞ حُٔزخ٢ٗ ح٧ػ٣َش. 

 ٍَٟٝٝس اُحُظٜخ إٔ ٝؿيص.

( حُو٤ْ ك٢ حُظَحع  (Values of culture heritageّٝ ٫ري إٔ ٣يٍى حُٜٔ٘يّ حُٔٔجٍٞ ٓلٜٞ 

حُؼوخك٢ ٠ٛٝ حُٔؼخ٤٣َ حُٔؼظٔيس ٖٓ ح٤ٌُٞٗٔٞ ٝٓل٤ٟٞش ح٥ػخٍ حُؼخ٤ُٔش ٝ ٣ظْ رٔٞؿزٜخ ط٤ٜ٘ق 

حُٔزخ٢ٗ حُظخ٣ٍو٤ش ٝح٧ػ٣َش ٝط٤ٟٞق حُـٞحٗذ حُظ٢ ٣ـذ كٔخ٣ظٜخ ك٢ ٓ٘خ٣ٍغ ط٤َْٓ ٤ٛٝخٗش 

 historical, ٝحُو٤ٔش حُظخ٣ٍو٤ش  use valueحُٔزخ٢ٗ ح٧ػ٣َش, ٝطَ٘ٔ ه٤ٔش ح٫ٓظؼٔخٍ 

value ه٤ٔش ح٫هي٤ٓش ,age value حُو٤ٔش حُـٔخ٤ُش ,aesthetic value  ,   حُو٤ٔش حَُٝك٤ش

ٝ ٣ـذ  scientific value, ٝحُو٤ٔش حُؼ٤ِٔش  spiritual and social valuesٝح٫ؿظٔخػ٤ش 

ٗطزخع حُؼخّ َُٝف حٌُٔخٕ ٝ حُلَٙ ػ٠ِ ارَحُٛخ ك٢ ًَ ؿٞحٗذ حُظ٤َْٓ  ُِٔلخكظش ػ٠ِ ح٫

  Fund طؼ٣َلخص ٓوظِلش ٖٓ ٓ٘ظٔخص ى٤ُٝش ٓؼَ( .٤ُؼٌْ حُٔ٘٘ؤ كو٤وظٚ حُظخ٣ٍو٤ش ٝح٧ػ٣َش

(UNESCO, ICCROM, World 

  

ٝ ٣ؼظزَ ٖٓ أْٛ حُٞػخثن طؤػ٤َح ك٤ٔخ ٣ظؼِن  ١ِVenice Charter 1964ضبق ف١ٕ١غ١ب 

ٍ حُٞك٤ي ُِظلخ٤َٛ حُٔظؼِوش رخ٤ُٜخٗش ٝ ر٤ٜخٗش ٝط٤َْٓ حُٔ٘٘ؤص حُظخ٣ٍو٤ش ٝح٧ػ٣َش ٝحُٜٔي

ٝػ٤وش طليى ٓلّٜٞ حُٔ٘٘ؤ ح٫ػَٟ أٝ حُظخ٣ٍو٢ ٝحُؼٞحَٓ حُٔٔخٛٔش ك٢ ٝؿٞىٙ ٝ إٔ  ٣16َ٘ٔ 

حُظؼخَٓ ٓغ طِي حُٔ٘٘ؤص ٣ـذ إٔ ٣ٌٕٞ ٢ُٞٔٗ ٤ُْٝ كو٢ ٖٓ ٓ٘ظٍٞ طخ٣ٍو٢ أٝ ٓؼٔخ١ٍ. 

 -ٝك٤ٔخ ر٠ِ حرَُ حُ٘وخ١ رخ٤ُٔؼخم:

حُظخ٣ٍو٤ش ٣ـذ ح٫ٛظٔخّ رخُ٘ٞحك٢ حُٔؼٔخ٣ٍش ٝحُل٤٘ش ػ٘ي ٤ٛخٗش ٝط٤َْٓ حُٔزخ٢ٗ  .1

 ٝح٩ٗ٘خث٤ش ٝحُٔٞهغ ٝحُز٤جش, ٝىٍحٓظٜخ ٓٔزوخ ٝحٓظ٤ؼخرٜخ رٌَ٘ ىه٤ن.
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حٓظويحّ حُظو٤٘ش ٝحُؼِّٞ حُٔوظِلش ُِٔلخكظش ػ٠ِ حُٔزخ٢ٗ حُظَحػ٤ش ٝحُظخ٣ٍو٤ش  ر١َ٘ أ٫  .2

 ح٧ٓخ٤ٓش . ٣ظٔزذ ىُي ك٢ طـ٤٤َ حُل٠خءحص حُيحه٤ِش ٝحُوخٍؿ٤ش أٝ حُٞظ٤لش

ك٢ كخٍ ػيّ ًلؤس حُٔٞحى أٝ حُظو٤٘خص حُوي٣ٔش ٝحُٔؼَٝكش ك٢ ػ٤ِٔخص حُظ٤َْٓ ٣ـُٞ  .3

 حٓظويحّ ٓٞحى ٝطو٤٘خص ؿي٣يس ر١َ٘ إٔ ٣ٌٕٞ هي طْ حهظزخٍٛخ ٝحُظؤًي ٖٓ كخػ٤ِظٜخ

٫ ٣ـُٞ إٔ طئىٟ ػ٤ِٔخص ح٤ُٜخٗش أٝ حُظ٤َْٓ أٝ حُظـي٣ي ا٠ُ طـ٤٤َ ك٢ ٌَٗ أٝ ُٕٞ أٝ  .4

 ح٩ٗ٘خث٤ش, أٝ ٌَٗ حُٔز١.٠٘ز٤ؼش حُٔٞحى 

ح٧ؿِحء حُٔلوٞىس حُظ٢ طٔظزيٍ ٫ري ٖٓ إٔ طظ٘خؿْ ٝط٘ٔـْ ٓغ رخه٢ ح٧ؿِحء ٝ ٣ـذ إٔ  .5

 طزيٝ ٓٔظزيُش ٫ٝ طظَٜ ػ٤ِٔش حُظ٤َْٓ ٝ ًؤٜٗخ ط٤٣ِق ُِٔؼِْ.

٫ ٣ـُٞ كَٜ حُٔ٘٘ؤ أٝ ٗوَ ؿِء ٓ٘ٚ رخُوطغ أٝ رخُوٚ أٝ رخُظل٣َي رٌَ٘ ٣ظٔزذ ك٢  .6

خ٤ٓش ا٫ إٔ طٌٕٞ طِي ٢ٛ ح٤ُِٓٞش حُٞك٤يس ٫ٗوخىٙ.  ٣ٟٞق ح٤ُٔؼخم طـ٤٤َ ١ز٤ؼظٚ ح٧ٓ

  أ٠٣خ  أٗٞحع ػ٤ِٔخص حُظ٤َْٓ ٝح٤ُٜخٗش ٝحُٔؼخ٤٣َ حُوخٛش رٌَ ٗٞع ًخ٫ط٠:

ٝطٌٕٞ ُٔ٘غ كيٝع حُظِق هزَ كيٝػٚ آخ رخُظ٘ظ٤ق  Protection Prevention/اٌٛلب٠خ 

١َُٞرش ٠ٛٝ ٤ٛخٗش ى٣ٍٝش ٝهخث٤ش ٣ـذ أٝ حُٔٔق أٝ َٓء حُ٘وٞم ٝاُحُش ح٧ػ٘خد ٝٓؼخُـش ح

 اؿَحثٜخ رٌَ٘ ٓ٘ظظْ, ٝطٔظويّ ك٤ٜخ كو٢ ٓٞحى ػ٣ٞ٠ش

:  ٝٛيكٜخ حُللخظ ػ٠ِ ح٧ػَ ًٔخ ٛٞ ٝٓ٘غ كيٝع حُظِق ٓغ ػيّ Preservationاٌؾّب٠خ  

 حُظ٤ًَِ ػ٠ِ حُز٤جش حُٔل٤طش ٣ٌٖٝٔ حٓظويحّ ٓٞحى ٤ًٔخث٤ش

٘٘ؤ ٓغ طلي٣ي أٓزخد ح٠ٍَُ ٟٝٔخٕ :  ا٬ٛف ُـِء ٖٓ حُٔ  Conservationاٌّؾبفظخ

ػيّ كيٝػٜخ, ٝ ح٫كظلخظ رخُؼ٘خَٛ حَُث٤ٔ٤ش ٓخ أٌٖٓ,  ٝػ٘ي حٓظويحّ ٓٞحى ؿي٣يس  حٝ 

 اٟخكخص ٫ري ٖٓ ارَحُٛخ رل٤غ طزيٝ ٠ٓخكش ٤ُٝٔض ٖٓ حُٔخىس ح٤ِٛ٧ش.

٠ٛٝ ُظيػ٤ْ حُز٤٘ش ح٩ٗ٘خث٤ش رخُيٍؿش ح٠ُٝ٧ ٝهخٛش  Consolidationاٌزذػ١ُ اٚ اٌزم٠ٛخ 

ػ٘ي كَ٘ ًَ ٓلخ٫ٝص كٔخ٣ش حُٔ٘٘ؤ رخٓظويحّ طو٤٘خص طو٤ِي٣ش.  ٝطَ٘ٔ طيػ٤ْ ٝطو٣ٞش ٓٞحى 

حُز٘خء ح٤ِٛ٧ش ػٖ ٣َ١ن كوٜ٘خ أٝ هِطٜخ رٔٞحى طٔخْٛ ك٢ ٣ُخىس روخثٜخ, ٝطؼظزَ ٖٓ حهطَ 

أٗٞحع ػ٤ِٔخص ح٤ُٜخٗش ُٔخ طٔززٚ ٖٓ طـ٤٤َ ك٢ ١ز٤ؼش حُٔٞحى رٌَ٘ ٜٗخث٢ ٝكظخى حىح ُْ طظوٌ 

 ١خص ح٬ُُٓش.ح٫كظ٤خ

اػخىس ر٘خء حُـِء حُٔظ٠ٍَ ا٠ُ ٓخرن ػٜيٙ رخٓظويحّ  Reconstructionاػبدح الإٔؾبء 

ٓٞحى ؿي٣يس  أٝ اػخىس طَط٤ذ ٌٓٞٗخطٚ حُٔظٜخ٣ٝش أٝ رؼ٠خ ٜٓ٘خ, ٝطٜيف ُظـي٣ي حٌَُ٘ حُؼخّ 

ٓؼٔخ٣ٍخ أٝ اٗ٘خث٤خ ٠ٛٝ ػ٤ِٔش ػخ٤ُش حُظوٜٚ  ٝطظطِذ ىٍحٓخص ٓ٘خٓزش ٝطٌٕٞ رؼي كيٝع 

ٍٞ رٔزذ كخ٫ص حُلَد أٝ حُلَحثن حُٔيَٓس  ٓغ َٓحػخس اػخىطٚ ا٠ُ ٗلْ حُطَحُ طيٛ

 ٝحُٔٞحٛلخص ح٧ٓخ٤ٓش. 

 

ٝػخىس ٣ٌٕٞ ك٢ طٔي٣يحص ح٤ُٔخٙ ٝحٌَُٜرخء ٝحَُٜف حُٜل٢  Renovation اٌزغذ٠ذ

ٝحُظ٣ٜٞش ٝأٗظٔش ٓوخٝٓش حُل٣َن ٝهخٛش ك٢ حُٔزخ٢ٗ حُظخ٣ٍو٤ش ىٕٝ ح٧ػ٣َش, ٣ٝـذ ح٫ٗظزخٙ 

 ـي٣يحص هي ط٠َ رخُٔز٠٘ ٫ٝري إٔ طٌٕٞ طلض اَٗحف ٓظوٜٚ هز٤َ.إٔ حُظ
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٠ٛٝ طو٤٘خص حٓظويحّ ٓٞحى حُز٘خء َُر٢ ح٧ؿِحء, ٓغ  Anastomosisاػبدح اٌزغ١ّغ ٚاٌشثو 

حُللخظ ػ٠ِ ح٤ُِٔحص ٝحُٜلخص ح٧ٓخ٤ٓش ٌَُ ؿِء َٝٓحػخس ارَحُ حُـٞحٗذ حُـٔخ٤ُش 

 حُٜلخص حُظخ٣ٍو٤ش ًحص أ٤ٔٛش ى٤٘٣ش أٝ ٝحُٞظ٤ل٤ش هزَ حُظخ٣ٍو٤ش, ا٫ إٔ طٌٕٞ 

 (The Venice Charter)حؿظٔخػ٤ش أٝ ك٤٘ش ٣ـذ  اظٜخٍٛخ. 

٫ٝري ٛ٘خ ٖٓ حُظؤ٤ًي ػ٠ِ أ٤ٔٛش حُِ٘حٛش ك٢ حُظؼخَٓ ٓغ ٓ٘خ٣ٍغ ٤ٛخٗش ٝط٤َْٓ حُٔزخ٢ٗ 

حُظَحػ٤ش, كخُٟٔٞٞع حًزَ ٖٓ ٍرق ٓخى١, هي ٫ ٣ٌٕٞ ٓـ٣ِخ ك٢ حؿِذ ح٧كٞحٍ ٠ُؼق 

ٔٔجُٞش ػٖ حُظَحع ٝح٥ػخٍ ٝهخٛش ٖٓ حُ٘ٞحك٢ حُٔخى٣ش ٝكوَٛخ ٖٓ حُٔئٓٔخص حُ

حُٔظو٤ٜٜٖ ك٢ حُـٞحٗذ حُٔؼٔخ٣ٍش ٝحُٜ٘ي٤ٓش, ٝرخَُؿْ ٖٓ ٝكَس حُٔظو٤ٜٜٖ رخُظخ٣ٍن 

ٝح٥ػخٍ ح٣ِ٤ُٖٔٔ ػ٤ِٔخ ٝػ٤ِٔخ, ٌُٖٝ حُٔزخ٢ٗ حُظَحػ٤ش طظطِذ ح٤ُٜخٗش ٝحُٔظخرؼش ٝحُظ٤َْٓ 

ٓش ح٩ٗ٘خث٤ش ٝحُٔؼٔخ٣ٍش ٫ٝ ٣ـُٞ اهلخّ حُٔظو٤ٜٜٖ ٝحُظـي٣ي رٔخ ٣ظٞحكن ٓغ ػِّٞ حُٜ٘ي

رخُظخ٣ٍن ٝحُلٕ٘ٞ ك٢ ٓـخٍ حُظ٤َْٓ ٝحُز٘خء,  ٝٓـَى ح٩ُٔخّ رخُـٞحٗذ حُظخ٣ٍو٤ش ٝح٤ُٔخك٤ش 

ؿ٤َ ًخك٢ ٝؿ٤َ ٓ٘خٓذ ُِوٞٝ ك٢ حُـٞحٗذ حُظو٤٘ش ٝحُٜ٘ي٤ٓش ٝح٩ٗ٘خث٤ش حُظ٢ طظطِذ 

حُٜٔ٘يّ ٗلٔٚ ك٢ ط٤َْٓ أٝ ٤ٛخٗش أٝ  ٜٓ٘ي٤ٖٓ ىٟٝ حُوزَس ٝح٫هظٜخٙ, رَ أك٤خٗخ ٣ولْ

طيػ٤ْ ٓز٠٘ طَحػ٢ ريٕٝ إٔ ٣ٌٕٞ ٓيًٍخ ُ٘ٞع حُؼَٔ ٝٓظطِزخطٚ ٝطٌٕٞ حُ٘ظخثؾ ًخٍػ٤ش. ٝهي 

٣ليع ٛيح كظ٠ ٖٓ رؼؼخص ى٤ُٝش, ٝٓؼخ٫ ػ٠ِ ىُي حُظ٤َْٓ حُيٟ هخٓض رٚ حُزؼؼش ح٣٫طخ٤ُش ك٢ 

ٓظويحّ أ٤ٓخم حُلي٣ي حُـ٤َ ٓؼخُؾ حُؼٔخ٤٘٤ٗخص ُظيػ٤ْ رؼٞ ح٧هٞحّ ك٢ حُٔخكش ح٩ؿ٣َو٤ش رخ

 ( ٓٔخ أػَ ٫كوخ ػ٠ِ ح٧ػٔيس ٝ طٔزذ ك٢ طـ٤٤َ حُـِء حَُْٔٓ.3ُٔوخٝٓش حُٜيأ )حٌَُ٘
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 حٓظويحّ أ٤ٓخم حُلي٣ي حُـ٤َ ٓؼخُؾ ُٔوخٝٓش حُٜيأ ك٠ ػ٤ِٔخص حُظ٤َْٓ -3ٌَٗ 
 

 

 ِب ٠غت ِؼشفزٗ ػٓ ِٛاد اٌجٕبء ِٚٛاففبرٙب

ٖٓ حُٔؼَكش حُٜل٤لش ُٔٞحٛلخص ١ٝز٤ؼش ٓٞحى حُز٘خء ٝٓؼَكش أٗٔذ  ٫ريُظلخىٟ ح٧هطخء 

حُطَم ٫ٓظويحٜٓخ اٗ٘خث٤خ ٝر٤ج٤خ ٝ ٫ري إٔ ٣ٌٕٞ ىُي ٖٓ ٟٖٔ ح١َُٝ٘ حَُث٤ٔ٤ش ُِؼوي  ٫ٝ 

٣ـذ حَُ٘ٝع ك٢ حُؼَٔ ا٫ رٞؿٞى ٓخ ٠٣ٖٔ طٞكَ حُوزَس حُٔ٘خٓزش ك٢ حُٔٞحى حُٔٔظويٓش  

 حى ططز٤وٜخ.ٝحُظؤًي ٖٓ ٬ٓثٔش حُظو٤٘خص حَُٔ

ٝك٤ٔخ ٣ظؼِن رخُـيحٍ حُيحػْ, ٟٓٞٞع رلؼ٘خ ٝرخ٬١٫ع ػ٠ِ ػيى ٖٓ حُٔٔظ٘يحص حُٔخروش 

ٝح٣ُِخٍحص ح٤ُٔيح٤ٗش حُٔظٌٍَس ُِٔٞهغ ٝحُٔ٘خه٘خص حُٔٔظل٠٤ش ٓغ ػيى ٖٓ ك٣َن حُؼَٔ 

  -ًٔخ ٢ِ٣: حُوخٙ ر٤ٜخٗش ٝط٤َْٓ حُٔؼزي ٣ٌٖٔ طلي٣ي حٌُٔٞٗخص حُز٘خث٤ش حَُث٤ٔ٤ش 

٠ ٝكيس حُز٘خء حَُث٤ٔ٤ش ٝطؼخ٠ٗ ٖٓ ٓ٘خًَ حُظلظض ٝحُظٜيع ٝ حُظآًَ رٔزذ ٝٛاٌؾغبسح 

( ُٔ٘غ ح٤ٜٗخٍ 4,6,7ػٞحَٓ حُظؼ٣َش ٝحُٔ٘خم ٝحُِٖٓ, ٝػيى ٜٓ٘خ ٣لظخؽ ٫ٓظزيحٍ)حٌَُ٘
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حُـيحٍ, ٝاؿٔخ٫ ًَ حُٔزخ٢ٗ ح٧ػ٣َش رٔ٘طوش حُـزَ ح٧ه٠َ طؼخ٠ٗ ٖٓ ٛيٙ حٌُِٔ٘ش , ٣ٝٞحؿٚ 

ػٖ ٤ًل٤ش حُٔؼخُـش ح٧ٗٔذ رخ٫ٓظزيحٍ حٌُخَٓ ُِٜوٍٞ حُظخُلش  حٟ ك٣َن ػَٔ ٌِٓ٘ش كو٤و٤ش

 .) Forster AM, Carter K, Kayan B ,pp ,656-664أٝ رٔؼخُـظٜخ)

 

 
 

 طو٤٤ْ حُلخُش حُز٤ُٞٞؿ٤ش ٝح٩ٗ٘خث٤ش ُٜوٍٞ حُـيحٍ -4ٌَٗ 

 

 

 Thierry Grandinّ, حُٜٔي2012ٍٓٔو٢ حكو٠ ُِـيحٍ, ىٍحٓش -5ٌَٗ 
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 ُ ٝأْٛ ٓ٘خًَ حُٜوٍٞ ٝحُٔؼخُـش حُٔطِٞرشحرَ -6ٌَٗ 

 

ُِٔلخؿَ ٝحٌُٔخٍحص حُٔل٤طش ُِلٍٜٞ ػ٠ِ  حُِـٞءٝك٤ٔخ ٣ظؼِن رخُـيحٍ ًخٗض حُٔوظَف 

ٛوٍٞ ؿي٣يس ٓ٘خرٜش ٖٓ ك٤غ حٌَُ٘ ٝحُظ٤ًَذ ُِٜوٍٞ ح٤ِٛ٧ش, ٝهخٛش ُٔؼخُـش 

حُيٟ ٣ؼٞى  حُـِء P8  ,P9ح٧ؿِحء حُظخُلش ريٍؿش ًز٤َس ك٢ حُـيحٍ ٫ٝ ٣ٌٖٔ ط٤َٜٓٔخ)
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ُِؼَٜ حُي١ٍٝ ح٫ؿ٣َو٠( ًٝخٗض حُٔؼ٠ِش حَُث٤ٔ٤ش ٢ٛ ػيّ آٌخ٤ٗش طٞك٤َ حُ٘ٞػ٤ش 

حُٔ٘خٓزش, كـ٤ٔغ حُٔلخؿَ ط٘ظؾ أٗٞحػخ كي٣ؼش ؿ٤َ ٓطخروش ُِٔٞحٛلخص ٫ٝ ٣ٌٜٔ٘خ اٗظخؽ 

حُ٘ٞػ٤ش حُٔ٘خٓزش, رٔزذ ٟؼق حُويٍس حُٔخى٣ش ٝحُظو٤٘ش ٝحُز٣َ٘ش. ٝكظ٠ رؼي حهظَحف  طـ٤ِٜ 

حُٔطِٞرش رٌَ٘ ٣يٟٝ ٝحٗظ١َ أكي أػ٠خء حُزؼؼش ح٤ٌ٣َٓ٧ش ٝؿٞى ػٔخُش ٣ٍٞٓش  حُٜوٍٞ

ُوزَطْٜ ك٢ ٛيح حُـخٗذ, ٝحؿٜظ٘خ ٌِٓ٘ش ػيّ طؼخٕٝ أٛلخد حُٔلخؿَ. حٌُِٔ٘ش حُؼخ٤ٗش طظؼِن 

رخ٤ٌُل٤ش حُظ٢ ٣ظْ رٜخ حٓظزيحٍ حُٜوٍٞ ك٤غ ٫ ٣ـذ طل٣َي أ١ ؿِء ٖٓ ٌٓٞٗخص ح٧ػَ ا٫ 

٠ٖٔ ػيّ كيٝع ٠ٓخػلخص اٗ٘خث٤ش أٝ ر٤ُٞٞؿ٤ش هي طٔزذ ك٢ رؼي ىٍحٓخص ٓٔظل٠٤ش ط

كيٝع ح٣ُِٔي ٖٓ حُظٜيػخص ٗظ٤ـش ُٞؿٞى ٓٞحى ؿي٣يس طوظِق ٤ُ٘ٓخ ٝك٣ِ٤خث٤خ, ٝٗؼظوي إٔ 

حُظلي١ حُلو٤و٢ ٣ٌٖٔ ك٢ طلي٣ي أٗٔذ ٗٞع ٖٓ حُٔؼخُـش ٝ حُيٟ ؿخُزخ ٓخ ٣ظَى َُأٟ أؿ٘ز٢ 

 .  حػظوخىح رٌلؤطٚ ىٕٝ حُٔطخُزش روطش ػَٔ ٝحٟلش

 

 

 
 

 رؼٞ حُٔ٘خًَ حُٔظؼِوش رخُٜوٍٞ -7ٌَٗ

 .حُزَُٝ ػٖ حُـيح6ٍ.ح٫ٗ٘خص, 5. ح٬ٓ٧ف,4. حُظلخص, 3. حُظآًَ, 2.حُظٜيػخص, 1
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٠ٛٝ ٓخىس ٍحرطش هي طو٢ِ رخََُٓ أٝ حُط٤ٖ ٝحُل٠ٜ حُٜـ٤َ  Lime mortarِٛٔخ اٌغ١ش 

ش ػ٣ٞ٠خ ُِلـَ حُـ١َ٤ ٝطٔظويّ ُِٜن حُلـخٍس ٣زؼ٠ٜخ أٝ ُظؼزجش حُلـٞحص, ٓ٘خرٜ

ٝرخُظخ٢ُ كخُظلخػَ ٓغ ٌٓٞٗخص حُٜوٍٞ ٓليٝى . ٝحٌُِٔ٘ش ٓغ حؿِذ حُٕٔٞ حُـ٣َ٤ش أٜٗخ 

رخ٩ٗ٘خث٤٤ٖ ا٠ُ طل٤٠َ  ٓٔخ ٣يكغ، ٍهٞس ٝطلظخؽ  كظَس أ١ٍٞ ٖٓ ح٫ٓٔ٘ض ُِـلخف ٝحُظٔخٓي

٤ِٔٓحص  ػٖ ح٤ُٜخٗش  ٗلٔٚ ػ٘خء حُظلون ٖٓ  حُٔٔئٍٝحٓظويحّ ح٫ٓٔ٘ض ًزي٣َ , ٝ ٫ ٣ٌِق 

ٝػ٤ٞد حُٔخىس حُٔٔظويٓش ٣ٝظَى ُِؼٔخٍ ك٣َش حُظَٜف  ٝٛيٙ حُظخَٛس ٓ٘ظَ٘س رٌؼَس ك٢ 

ًَ ٓ٘خ٣ٍغ حُظ٤َْٓ ٝطئىٟ ػ٠ِ حُٔيٟ حُو٤َٜ ٝحُزؼ٤ي ُٔ٘خًَ ٫ طول٠ ػ٠ِ أكي)حَُٔحؿغ 

 ) 11,2,1ح٧ؿ٘ز٤ش 

خء أٝ حُـٚ  ٝٛٞ أ٠٣خ ٓخىس ٍحرطش ٝٓخُجش ٣ظِٜذ رَٔػش ػ٘ي هِطٚ رخُٔ ِٛٔخ اٌغجظ

٣ٌٖٝٔ هِطٚ رخُـ٤َ أٝ حُ٘٘ؤ أٝ حُـَحء ُظو٤َِ ػ٤ِٔش طِٜزٚ ٖٝٓ ػ٤ٞرٚ إٔ كـٔٚ ٣ٌٖ٘ٔ 

٣ٝظوِٚ رؼي كيٝع ػ٤ِٔخص حُظزوَ ٝكوي حُٔخء رٔزذ حُلَحٍس  ٓٔخ ؿؼِٚ كي٣ؼخ ػ٤َ ٬ٓثْ 

 (14ّ,2012ٙػخىٍ حُظ٢ًَ, ٧ػٔخٍ حُظ٤َْٓ ٝح٤ُٜخٗش. )

٣ـلق رخُلَم ػْ ٣طلٖ ٤ُٔظويّ ٫كوخ ٠ٛٝ ػزخٍس ػٖ طَحد ٣و٢ِ رخُٔخء, ِٝٛٔخ اٌط١ٓ 

َُِر٢, ٝٛ٘خُي أ٠٣خ ٓٞٗٚ حُط٤ٖ حُِٜٜخ٢ُ )حُطلِش( ٠ٛٝ ٓخىس ٍٓخى٣ش حُِٕٞ ِٜٓٔٔخ طَحر٢ 

ٗخػْ, ِٜٓش حُو٢ِ ٝحُظ٤ٌَ٘ طظٌٕٞ أٓخٓخ ٖٓ ٤ِ٤ٌٓخص ح٤ُٗٞٓٞ٧ّٞ حُٔخث٤ش ٠ٛٝ كؼخُش 

حَُٔحى ط٤َٓٔٚ ك٬  ٝهخٛش ػ٘ي هِطٜخ رظَرش أٝ ٍَٓ ٖٓ حُٔٞهغ حُٔـخٍٝ ٓزخَٗس ُِؼَٜ٘

طزيٝ ٗخكَس ػٖ حٌَُ٘ حُٔؼٔخ١ٍ ٝحُز٘خث٢ ٝهي طْ حٓظويحٜٓخ ر٘خء ػ٠ِ هزَس رؼٞ حُؼٔخٍ 

حُٔل٤٤ِٖ ك٢ ط٤َْٓ حُؼي٣ي ٖٓ حُٔزخ٢ٗ حُظَحػ٤ش,  ٠ٛٝ أك٠َ رٌؼ٤َ ٖٓ حٓظويحّ ح٫ٓٔ٘ض 

  (8ط٤َْٓ ح٤ٌُ٘ٔش حَُ٘ه٤ش رٔٞٓش, ٌَٗ.) حُٔلظٍٞ كخ٤ُخ
 

 
 ط٤َْٓ ٤ً٘ٔش ٓٞٓش ك٢حُط٤ٖ ٝحُطلِش حٓظويحّ ٓٞٗش  -8ٌَٗ 
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٠ٛٝ ه٢٤ِ ٖٓ ه٤َٓي ٗخػْ ٍَٝٓ ٝؿ٤َ ٣ٔظويّ ٓغ ح٫ٓٔ٘ض ح٧ر٤ٞ ع١ٕخ ِغؾٛق اٌمش١ِذ 

ُظـط٤ش حُظٜيػخص ك٢ حُٞحؿٜخص ٓؼَ هِؼش طَص, أٝ ٣ِٔؽ ٓغ حُـ٤َ ٣ٝٔظويّ ُظـط٤ش 

ْ حُٔل٠ِ ٖٓ حُـيٍحٕ حُو٣َزش ٖٓ ح٧ٍٝ ٤ُٔخػي ك٢ حٓظٜخٙ ح١َُٞرش ٝط ح٧ؿِحء

حٓظويحٓٚ ك٢ ٓؼخُـش حُ٘وٞم حُوخٍؿ٤ش حُز٤ٔطش حُٔٞؿٞىس ػ٠ِ حُٞحؿٜخص حُوخٍؿ٤ش ٠٣ٝل٠ 

 )9ػ٤ِٜخ ُٔٔش ٝحهؼ٤ش ه٣َزش ٝٓ٘خرٜش ُٔخىس حُز٘خء ح٧ٓخ٤ٓش,)حٌَُ٘ 

 

 
 حٓظويحّ ػـ٤٘ش حُو٤َٓي روِؼش طَص -9ٌَٗ 

 

 

حُـيح٣ٍش ُظو٣ٞش ٣ظْ كو٘ٚ ك٢ حُلـٞحص ٝحُ٘وٞم  أٝ ٤ٛي٤ًٍٔٝي حٌُخ٤ُّٔٞ اٌغ١ش اٌّطفؤ

كْ ٖٓ حُـ٤َ ك٢ ُظَ ٖٓ حُٔخء 1 ربًحرشح٬ُٜرش ٝ حُظٔخٓي حُيحه٢ِ ُِٜوٍٞ ٣ٝظْ طل٤٠َٙ 

رٍِٞحص ِٓل٤ش  ٓغ ٍَٟٝس طًَٚ ُلظَس ًخك٤ش كظ٠ ٣ظَٓذ , ٣ٝٔظخُ رويٍطٚ ػ٠ِ ط٣ٌٖٞ

ٓيح٤ٓش حٌَُ٘ طٔٔق ُٜوٍٞ حُلـَ حُـ١َ٤ رخُظ٘لْ, ٝىُي رٔٔخػيطٜخ ػ٠ِ طزوَ حُٔخء 

حُٔٞؿٞىس ريحهِٜخ. ًٔخ أٗٚ ٣ظلٍٞ ا٠ُ ًَرٞٗخص حٌُخ٤ُّٔٞ ػ٘ي طؼَٟٚ ٌَُِرٕٞ  ٝح١َُٞرش

ٝحُظ٢ ريٍٝٛخ طظلٍٞ ا٠ُ ًخ٤ُّٔٞ ٓخث٢ ىٝ حُو٣ِٞش حُؼخ٤ُش ٓٔخ هي ٣ٔخْٛ ك٢ طو٤َِ حُظلخػ٬ص 

 Ashurst J,1988 ,Knight Jحُل٤٠ٔش ىحهَ ٛوٍٞ حُلـَ حُـ١َ٤ ٣ٝوَِ ٖٓ طؤًِٜخ)

1995)ّ 

ٗٞع ٖٓ ح٤ُٔخٙ حُٔؼي٤ٗش حُؼخ٤ُش حُ٘وخء ٠ٓخف ا٤ُٜخ رؼٞ حُٔلٔ٘خص  ٝٛٞاٌّبء اٌّمطش: 

ح٤ٌُٔخث٤ش ٝطلوٖ أ٠٣خ ك٢ حُلظلخص ٝحُ٘وٞم رٜيف ٓ٘غ ٗٔٞ حُ٘زخطخص حُِحكلش ٝحٌُخث٘خص حُل٤ش 

 حُيه٤وش ٝحُظ٢ طؼـَ ٓؼي٫ص حُظآًَ ٝحُظِق ك٢ حُٜوٍٞ. 
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, ٓـِش ٤ُز٤خ (Donald White م.ّ ٝرٔخ ٣ِ٣ي ػٖ ػ٣َٖ٘ هَٕ 620ٓ٘ي حُؼخّ -ّٔٛرط اٌذساعخ 

ر٤َُٔل٠ٗٞ  ٗخٛيح طخ٣ٍو٤خ  -( ٣وق حُـيحٍ حُٔل٢٤ رٔؼزي ى٤ٔ٣ظَح14حُوي٣ٔش, حُؼيى حُؼخَٗ, ٙ

ّ ٫ٞ١ ٣ٝظٌٕٞ ٖٓ 100ػ٠ِ هيٍس حُؼوَ حُزَٟ٘ ك٢ ح٩ٗ٘خء, ٣ٔظي ُٔٔخكش طَٜ ا٠ُ كٞح٢ُ 

ى ٖٓ حُيٍحٓخص ٝحُظوخ٣ٍَ أؿِحء ٓظزخ٣٘ش طخ٣ٍو٤خ ٝاٗ٘خث٤خ( طٔض ح٩ٗخٍس ا٤ُٜخ ك٢ ػي 4كٞح٢ُ 

 (10ّ ) ٟٓٞلش ك٠ 1980ٌَٗحُظ٢ أؿ٣َض ػ٠ِ حُٔؼزي ٓ٘ي حُؼخّ 
(Report of the American Mission on the first visit to Shahat2012) ,                    

(AFCP (grant restoration of the Sanctuary of Demeter  Cyrene, 2013)  

 

حُٔٔق حُلو٢ِ  -ٓٔو٢ ٣ٟٞق ح٧ؿِحء ح٩ٗ٘خث٤ش ُِـيحٍ رٔؼزي ى٤ٔ٣ظَح -10 ٌَٗ                        

2012ّ 
 

 T20                      ٍحُـِء حَُٝٓخ٢ٗ ٖٓ حُـيحT10 ح٠٘٤ِ٤ُٜ حُـيحٍ-حُـِء ح٩ؿ٣َو٢ 

 

 T4,T3T2    حُوي٣ْ ٖٓ حُـيحٍ   ح٩ؿ٣َو٢ُـِء حP9,P         ٍحُـِء حُزيحث٢ ٖٓ حُـيح 

 

٣ٝؼظزَ حُـيحٍ ػَٜ٘ اٗ٘خث٢ ٝ ٝظ٤ل٢ ٛخّ رخُٔؼزي حُيٟ طزِؾ ٓٔخكظٚ كٞح٢ُ ٌٛظخٍ, ٝ طْ  

ّ ٖٓ هزَ رؼؼش ط٘و٤ذ طخرؼش ُِلٌٞٓش ح٫ٗـ٣ِ٤ِش حُظ٢ حػظويص هطخ  إٔ 1878حًظ٘خكٚ ػخّ 

ح٣طخ٤ُش ك٢ -حٗـ٣ِ٤ِش-حٌُٔخٕ ػزخٍس ػٖ ٓلـَ هي٣ْ , ػْ  طز٤ٖ ُزؼؼش ػ٤ِٔش أػ٣َش أ٤ٌ٣َٓش

ّ إٔ حُٔٞهغ ٛٞ ػزخٍس ػٖ ٓؼزي ِٝٓحٍ ٓوٜٚ ُظوي٣ْ 1929ٝكظ٠  1910 ر٤ٖ ٓخحُلظَس 

 ,Philip Kenrick)ح٩ُٜش ى٤ٔ٣ظَح, اُٜش حُوٜذ ٝحُ٘ٔخء ك٢ حُل٠خٍس ح٩ؿ٣َو٤ش حُوي٣ٔش. 

Ahmed Buzaian,Libya archaeological guides Cyrenaica  , 2013)  
 

(, ٣ٝزيٝ ٤11ش ٝح٧ٓخ٤ٓش ُِٔؼزي )حٌَُ٘حُـيحٍ حُيحػْ ٟٓٞٞع حُيٍحٓش ٛٞ حُٞحؿٜش حُ٘ٔخُ

ٝحٟلخ أٗٚ ٣ليى حُٔٔخكش حُوخٛش رخُٔؼزي ٣ٝ٘زٚ ُوي٤ٓش حٌُٔخٕ ٝأ٤ٔٛظٚ ًٔخ ٛٞ ٓؼَٝف ك٢ 

حُل٠خٍحص حُوي٣ٔش, ٝػ٠ِ ؿَحٍ ٓخ ًخٕ ٓخثيح كخُـيٍحٕ حُٔل٤طش رخُٔؼخري ًخٗض طوخّ 
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ارَح٤ْٛ أٝ ٓظزخػي٣ٖ, ) طظٌٕٞ ٖٓ ؿيح٣ٍٖ آخ ٓظ٬ٛو٤ٖ أ١رخ٧ٓخّ ُِلٔخ٣ش ٝطٌٕٞ ِٓىٝؿش 

  (590-550ّ, ٙ 1970ٜٗل٢, اٗ٘خء ه٣ٍٞ٘خ ٝٗو٤وخطٜخ, ٍٓ٘٘ٞحص حُـخٓؼش ح٤ُِز٤ش 
 

 
 

 V2, V1حُٞحؿٜش ح٧ٓخ٤ٓش ُِـيحٍ, ٬ٗٝكع كظلخص ح٧ٍٝهش -11حٌَُ٘
 

ٝك٠ حُٔؼخٍ حُٔطَٝف طٞؿي ٓٔخكش ر٤ٖ حُـيح٣ٍٖ ٣ٜؼذ طلي٣يٛخ ٫هظ٬ف حُٔٔخكخص ػ٠ِ 

ؼَ ك٤ٜخ ػ٠ِ حُؼي٣ي ٖٓ حُظٔخػ٤َ ٝحُوطغ ح٧ػ٣َش ٝحُ٘وي٣ش حُٔظ٘ٞػش ٝحُٔوظِلش, حٓظيحى حُـيحٍ, ػ

 (٣ٝ12َؿق أٜٗخ ًخٗض ط٠َٓ ًوَحر٤ٖ ٩ُٜش حُٔؼزي ) ٌَٗ

 

 
 

 ط٤ٟٞق حًٔخٗٞٓظَٟ ُِلظلش ر٤ٖ ؿِث٢ حُـيحٍ -12ٌَٗ 

 

كظَس  طْ ط٤٤٘يٙ ك٢  T20ٖٓ حُـيحٍ ٝحُٔ٘خٍ  ا٤ُٚ ك٢ حَُٓٞٓخص حَُٔحكوش  ح٧ٓخ٢ٓحُـِء 

) كٜٞ ٤٘ٓي ك٢ حُلظَس ح٤٘٤ِ٤ُٜش ح٩ؿ٣َو٤ش. T10 ح٩ٓزَح٣ٍٞ١ش حَُٝٓخ٤ٗش , أٓخ حُـِء حُوِل٢

Donald White, Cyrene’s Sanctuary of Demeter  Summary of a Decade of 
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Excavation, American Journal of Archaeology, Vol. 85 (Jan.,198       حُـِء حُٔظزو٢

٣ٌٖٝٔ طو٤ٔٔٚ كٔذ ٓوخٍٗش حُٞػخثن ٖٓ حُيٍحٓخص حُٔخروش)  100ؾ كٞح٢ُ ٖٓ حُـيحٍ ٣زِ

ؿِء أٜٛٔخ حُـِء ح٢ٓٝ٧  11ّ( ا٠ُ كٞح٢ُ 2013-2007أؿِزٜخ طوخ٣ٍَ حُزؼؼخص حُي٤ُٝش ٖٓ 

اٗ٘خث٤خ ٝٛٔخ : حُـِء  حَُٝٓخ٢ٗ   ٣ِ٤ٖٔٓ ؿِث٤٤ّٖ ٝحُيٟ ٣٘ؤْ ا٠ُ 76حُٔٔظي ُٔٔخكش كٞح٢ُ 

T20  ( ح٠ُٝ٧ ٣ٝ13ٔظي ٖٓ حَُ٘م ُِـَد ٣ٞؿي رٚ كظلظخٕ)حٌَُّ٘ 60رطٍٞ ٣زِؾ كٞح٢ُ

V1  طئىٟ ا٠ُ ٍٝحم ٣ٔظي كظ٠ حُٔخكش حُيحه٤ِش ُِٔؼزي ٣ؼِٞٛخ هّٞ ٓليد ط٘ظ٢ٜ ا٠ُ كظلش

ريٕٝ إٔ  V3طٞؿي حُلظلش حُؼخ٤ٗش ك٢ حُٞحؿٜش  V1ّ ٖٓ 2ٝػ٠ِ ٓٔخكش كٞح٢ُ  V2ىحه٤ِش 

طٔخه٢ حُلـخٍس حٌُٔٞٗش ُِـيحٍ. ٝ ٣ؼِٞٛخ حٟ طل٤َٜ ٓؼٔخ١ٍ ٣َٝؿق حُٔزذ ك٢ ىُي ا٠ُ 

ط٤َ٘ حُٔٔظ٘يحص إٔ ٛيح حُـِء ٖٓ حُـيحٍ طْ ط٤٤٘يٙ ك٢ أٝحهَ حُؼَٜ حَُٝٓخ٢ٗ كٍٞ حُـيحٍ 

 S. Kane, and W. Raynolds, ―Report ofح٧ٓخ٢ٓ ُِٔؼزي ػ٠ِ ح٧ؿِذ ُلٔخ٣ظٚ ٝطيػ٤ٔٚ )

the American Mission on the  first visit to Shahat,2012 page33 )  ٣ٝ2/3ـط٠ كٞح٢ُ 

ٖٓ حُٔٔخكش ح٤ٌُِش  ُِٔؼزي ٝٛٞ ػزخٍس ػٖ ؿيحٍ ٛو١َ ٌٕٓٞ ٖٓ ٛوٍٞ ؿ٣َ٤ش ٓٔظط٤ِش 

( ٓغ رؼٞ ح٣ُِخىس أٝ حُ٘وٚ ػ٠ِ حٓظيحى حُـيحٍ, 0.44×0.65×1.30حٌَُ٘ ربرؼخى)

 أ١ْٓ ٫ٝ ٣ٞؿي 32َٓٛٞٛش رٌَ٘ حكو٠ ٍٝح٢ٓ ٌٓٞٗش ١زوخص حُـيحٍ حُيٟ ٣َطلغ  ُٔٔخكش 

 ح٧ٓخ٣٢ٓٞؿي رٌَ٘ ٓظؼخٓي ػ٠ِ حُـيحٍ  T19اٗ٘خث٤خ , حُـِء حَُٝٓخ٢ٗ ح٧هَ  ٓٞحى ٍحرطش

ّ , ٝٓٔي 47رطٍٞ   T10(  حُـِء حُؼخ٢ٗ)حُوِل٢( ٖٓ حُـيحٍ 9ك٢ ٜٗخ٣ش حُـَد )حٌَُ٘

ْٓ, ٣ٝٞؿي هِق 63ْٓ, ٝرٜوٍٞ ػَٟٜخ كٞح٢ُ 32ْٓ ٝحٍطلخع 100-٣97ظَحٝف ٓخر٤ٖ 

٤ُٗي ك٢ حُلظَس ح٩ؿ٣َو٤ش حُـِء حَُٝٓخ٢ٗ ٫ٝ ٣ظَٜ ك٢ حُٞحؿٜش ٝ ط٤َ٘ حُيٍحٓخص أٗٚ 

ح٤٘٤ِ٤ُٜش حُٔؼَٝكش رخ٫ٛظٔخّ رط٣َوش هطغ ٝط٣ٌ٘ذ حُٜوٍٞ حُٔٔظويٓش ُِز٘خء ٝح٫ؿظٜخى ك٢ 

 S. Kane and D. White, ―Recent developments inٛوَ ٝط٣ٞٔش أٓطق حُـيٍحٕ. )

Cyrene‘s Chora south of Wadi Bel Gadir‖ Libyan Studies Vol. 38, 2007, 1. رخه٢ )

ح٧ؿِحء ح٩ؿ٣َو٤ش ٖٓ حُـيحٍ  ٝحُٔ٘خٍ ا٤ُٜخ ك٢ حَُٓٞٓخص  حَُٔحكوش 

,T14,T13,T12,T11,T9,T4,T3  ٜٓ٘خ ٓخ ٛٞ رخٍُ ك٢ 16طظُٞع ػ٠ِ ٓٔخكش كٞح٢ُ  ّ

حُٞحؿٜش ٜٝٓ٘خ ٓخ ٣ٞؿي ك٢ حُوِق, ٝؿ٤ٔؼٜخ ٤٘ٓيس ه٬ٍ حُلظَس ح٤٘٤ِ٤ُٜش ك٤غ حُوٞس 

رخُظلخ٤َٛ ٝرؼ٠ٜخ ٓوخّ ػ٠ِ ٜٓطزش ٠ٛٝ ػزخٍس ػٖ هخػيس ٛو٣َش ٝح٬ُٜرش ٝح٫ٛظٔخّ 

ْٓ 0.60طٞؿي ػخىس ك٢ حُٔؼخري ٝحُٔزخ٢ٗ ح٩ؿ٣َو٤ش حُوي٣ٔش ٝ طؼَٔ ًؤٓخٓخص طَطلغ ر٘لٞ 

حُـِء ح٧ه٤َ  (S. Kane,2013ُٔ٘ي حُٔز٠٘ ٍٝكؼٚ ػٖ ٓٔظٟٞ ٓطق ح٧ٍٝ) 1.40ٝرطٍٞ 

ك٢ ريح٣خص حُؼٜي حُي١ٍٝ ح٫ؿ٣َو٠  ٤٘ٓي T4ّ ,هِق 6ٝرطٍٞ كٞح٢ُ  P9,P8ٖٓ حُـيحٍ 

Doric.( ―American Mission Project History,‖ July 2013)  ٣ٝ٘خٍ ا٤ُٜخ طخ٣ٍو٤خ رخُلظَس

ٌِٝٗٚ ؿ٤َ ٓ٘ظظْ َٓكٞع ػ٠ِ أٓخٓخص ٖٓ حُٜوٍٞ حُٜـ٤َس  Archaicحُزيحث٤ش ح٩ؿ٣َو٤ش 

ٔخػ٤َ ه٘٘ش ِٛزش ؿخٓيس, حُلـْ ك٤غ حُظ٤ًَِ كو٢ ػ٠ِ هٞس ٝطٔخٓي حُز٘خء كظزيٝ حُٔزخ٢ٗ ٝحُظ

ٝرٔزذ ػٞحَٓ حُظؼ٣َش ٝحُظآًَ رخ٩ٟخكش ا٠ُ ح٩ٛٔخٍ ٝػيّ حُٔظخرؼش ٝح٤ُٜخٗش كؤٕ ٛيح حُـِء 

 ٖٓ حُـيحٍ ػ٠ِ كخكش حُظ٢ٗ٬ رٔزذ طلظض حُٜوٍٞ ٝطٜٜ٘ٔخ. 
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 حُلظلظخٕ ك٠ حَُٝحم-13ٌَٗ 

 

 اٌؼًّ اٌؾمٍٟ(أثشص اٌّؾبوً اٌّزؼٍمخ ثبٌغذاس ِٚمزشؽبد ِؼبٌغزٗ)رؾ١ًٍ ِؼٍِٛبد 

)طوخ٣ٍَ حُزؼؼخص ٓلخ٫ٝص ُظيػ٤ْ حُـيحٍ ٝط٤َٓٔٚ ه٬ٍ حُؼٔخٗٔخثش ٓ٘ش حُٔخ٤ٟش ٣5ٞؿي 

حُي٤ُٝش, ِٓلخص حُؤْ حُل٢٘ رَٔحهزش أػخٍ ٗلخص( طوظِق ك٢ ح٧ِٓٞد ٝحُظو٤٘ش ٓٔخ ٣ـؼَ 

حُٔلخكظش ػ٠ِ ٌَٗ ٝطٔخٓي حُـيحٍ ٝاػخىس ط٤َٓٔٚ طلي٣خ ًز٤َح, ٣ٝظطِذ هزَحص ٤ِٔٓس 

 ك٢ حُـٞحٗذ ح٩ٗ٘خث٤ش. هخٛش

ريٕٝ َٓحػخس حَُر٢ حُٔ٘خٓذ ر٤ٜ٘ٔخ  T10أٓخّ حُـيحٍ ح٫ؿ٣َو٠ T20أه٤ْ حُـيحٍ حَُٝٓخ٢ٗ 

ٝٗظ٤ـش ٫هظ٬ف كظَحص ٣َ١ٝوش ح٩ٗ٘خء كخُـِء ح٫ؿ٣َو٠ طْٜ٘ ٣ٝظؤػَ رؼٞحَٓ حُظؼ٣َش 

حٌُِٔ٘ش  أَٓع ٝأًؼَ, ٝٛيح ريٍٝٙ ٣ٞػَ ػ٠ِ حُـِء حُوِل٢ ُِـيحٍ حَُٝٓخ٢ٗ, ٬ٗٝكع ٗلْ

  T4,T3ك٢ 

ًخٗض ط٨ُٔ رٔوِلخص حُز٘خء ٖٓ كـخٍس ٓظٌَٔس ٤١ٖٝ ٝطَحد  T20  ٝT10حُٔٔخكش ٓخر٤ٖ 

ه٬ٍ ًَ ٓلخ٫ٝص اػخىس حُز٘خء ٝحُظ٤َْٓ, رخ٩ٟخكش ا٠ُ حُظَرش ٝحُط٤ٖ حُٔ٘ـَف ا٠ُ حُلظلش 

ك٢  رٔزذ ح٤ُٔخٙ ٝح٧ٓطخٍ ؿؼَ ًَ طِي حُٔوِلخص طٔزذ ٟـطخ  ػ٠ِ ٬ً حُـيح٣ٍٖ ٓظٔززش

ك٢  ح٢ِٛ٧ىكغ ؿِء ٖٓ حُـيحٍ حَُٝٓخ٢ٗ ٨ُٓخّ ٝرَُٝ ػيى ٖٓ حُٜوٍٞ ػٖ ٌٓخٜٗخ 

 (11حُـيحٍ ح٫ؿ٣َو٠.)ٌَٗ

ُكق حُ٘زخطخص ُٝكق حُظَرش ٝطـِـَ ح٤ُٔخٙ ٝهخٛش ٖٓ ح٧ػ٠ِ هِن هٟٞ طؤػ٤َ ؿخٗز٤ش 

 ُِـيحٍ ٝط٠ؼق طٔخٓي أؿِحثٚ ٝطظٔزذ ك٢ كيٝع ح٩ٗ٘خث٢ٍٝأ٤ٓش طئػَ ِٓزخ ػ٠ِ حُظٞحُٕ 

ط٘ووخص ػٔٞى٣ش رخُـيٍحٕ, ٝحٗؤخف كظلخص ح٧هز٤ش ُِيحهَ ٝٓو١ٞ حُؼظزخص حَُأ٤ٓش. ُكق 

حُ٘زخطخص ٣ِػِع طٔخٓي كـخٍس حُـيحٍ ٣َٝٔع طلظظٜخ, ٝهخٛش ػ٘يٓخ ط٘ٔٞ حُـٌٝع حٌُز٤َس 

ر٤ٖ حُٜوٍٞ ٝطيكؼٜخ ػٖ ٓٞحهؼٜخ, حُ٘زخطخص أ٠٣خ طوِن ر٤جش ٓ٘خٓزش ُِلَ٘حص ٝحٌُخث٘خص 

 ( ٠ِ14 ٗوَ حُٔٞحى حَُحرطش ٝحُٔخُجش طخًٍش كَحؿخص ر٤ٖ حُٜوٍٞ.)حٌَُ٘حُيه٤وش كظؼَٔ ػ
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 حُٔ٘خًَ حَُٔطزطش رخُ٘زخطخص ٝحٌُخث٘خص حُيه٤وش ٝح٥ٗ٘خص ٝحُطلخُذ -14ٌَٗ 
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ح٤ُٔخٙ طٌَ٘ ٝحكيس ٖٓ أٛؼذ حُظٞحَٛ حُٔئى٣ش ٣ُِخىس ٓؼيٍ طيٍٛٞ حُـيحٍ ُٔخ طٔززٚ ٖٓ 

ٍٞ , ٝطؼظزَ ح١َُٞرش حُيحه٤ِش حُٔزذ حَُث٢ٔ٤  حٍطلخع ُٔؼي٫ص ح١َُٞرش ريحهَ حُٜو

ُٔ٘خًَ حُزوغ حُِٔل٤ش رٔزذ ٛـَس ح٬ٓ٧ف ٖٓ رخ١ٖ ح٧كـخٍ ٝطَٓزٜخ ػ٠ِ حُٔطق حُوخٍؿ٢ 

ٓئى٣ش ُظِق حُٜوَ, ًٔخ ٓزذ طل٣َٞ ٓٔخٍ ٤ٓخٙ حَُٜف حُٜل٢ ُـِء ٖٓ  ٓي٣٘ش ٗلخص 

٬ص حُز٤ُٞٞؿ٤ش حَُٔٔػش ك٢ ا٠ُ ٝحى١ رِـي٣َ ط٤٠ق ػزجخ ؿي٣يح ا٠ُ ٌِٓ٘ش ح١َُٞرش ٝحُظلخػ

ٝ حُطلخُذ  Lichensطيٍٛٞ حُٜوٍٞ ٝحٗل٬ُٜخ, ك٤غ ط٘ٔٞ ك٢ أٓلَ حُـيٍحٕ ح٫ٗ٘خص 

Fungus ( ٝٓ٘خًَ ر٤ج٤ش أهَٟ ٓظؼِوش رٔخ ٣ؼَف ,Black water 

problemsٌَُ٘15(.)ح) 

 

 ٓ٘خًَ ٤ٓخٙ ح٧ٓطخٍ ٝ حَُٜف حُٜل٢ ٝحُٔوِلخص -15ٌَٗ
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ّ ٖٓ هزَ ط٘خ٤ًٍٚ ٓل٤ِش حٓظويٓض حُوَٓخٗش حُِٔٔلش 2007ػخّ ح٤ُٜخٗش ح٧ه٤َس ُِـيحٍ 

ٝح٫ٓٔ٘ض ُظيػ٤ْ حُـِء حُٜٔ٘خٍ ٖٓ حُوزٞ رخُـيحٍ حَُٝٓخ٢ٗ, ٝحٓظويحّ ٓٞحى ٓ٘ؼض ٓ٘ي كظَس 

ٖٓ هزَ حُٔـظٔغ حُي٢ُٝ طٔزذ رظٞؿ٤ٚ حٗيحٍ ُِٜٔلش ح٥ػخٍ رٔلذ ٓي٣٘ش ٗلخص ح٧ػ٣َش ٖٓ 

٠ ريٕٝ ىُي كخٓظويحّ حُلي٣ي ىحهَ حُٜوَ ُظيػ٤ٔٚ هخثٔش حُظَحع ح٫ٗٔخ٠ٗ حُؼخ٢ُٔ, ٝكظ

حُوي٣ْ  ٣ٝؼـَ ٖٓ حٗل٬ُٚ ٝطآًِٚ ٝهخٛش حىح  ح٧ػ٣١َٔزذ ك٢ اٟؼخف هٞس طٔخٓي حُٜوَ 

أػزظض إٔ  Schueremans et a][ُْ ٣ٌٖ حُلي٣ي ٓـِلٖ ٝٓوخّٝ ُِٜيأ, ًٔخ إٔ ح٧رلخع حُلي٣ؼش

ظ٣ٞ٘ٚ ٝحٟٔل٬ٍ حُٜوٍٞ حٌُٔٞٗش ح٫ٓٔ٘ض حُزٍٞط٬ٗيٟ ٣ٔزذ  ػيى ٖٓ حُٔ٘خًَ طئىٟ ُ

ُِٔزخ٢ٗ ح٧ػ٣َش, ًٔخ إٔ حُظ٤َْٓ ُْ ٣َحػ٠ حر٢ٔ حُـٞحٗذ حُظو٤٘ش ٝحُـٔخ٤ُش ُِـِء حُٔؼخُؾ 

 ( 16ك٤غ َٟٗ حُِٕٞ حٍُٞى١ حُـ٣َذ ٝحُـ٤َ ٓظـخْٗ ٓغ رخه٢ حُـيحٍ) حٌَُ٘

 حٓظويحّ ح٫ٓٔ٘ض ٝحُوَٓخٗش ك٠ حُظ٤َْٓ -16حٌَُ٘ 

ِحء حُـيحٍ ُِٔلخكظش ػ٤ِٚ ٝحٓظَٔحٍ طٔخٌٓٚ, ا٫ إٔ ىُي  ٝرخَُؿْ ٖٓ ٍَٟٝس طيػ٤ْ أؿ

٣ـذ إٔ ٣ٌٕٞ رط٣َوش ٛل٤لش, ٝ ٣ٌٖٔ حُلٍٜٞ ػ٠ِ ٓٔخػيس كؼخُش طو٤٘خ ٝٛ٘ي٤ٓخ ٖٓ هزَ 

ٓظو٤ٜٜٖ رخُٜ٘يٓش حُٔؼٔخ٣ٍش ٝحُٔي٤ٗش ٝػِّٞ حُز٤جش رـخٓؼش ػَٔ حُٔوظخٍ ٝهخٛش ك٤ٔخ 

 ٣ظؼِن رخُٔٞحى حُٔٔظويٓش ك٢ حُظ٤َْٓ
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ح٧ٍٝ رٔزذ ح١َُٞرش ٖٓ ح٤ُٔخٙ ٝ حٗـَحف حُظَرش ٝكًَظٜخ طلض حُٔز٠٘  ٣ئىٟ حُٜز١ٞ ك٢ 

ا٠ُ ٓ٘خًَ اٗ٘خث٤ش هط٤َس ك٢ ح٫طِحٕ ٝح٫ٓظوَحٍ, ٝهخٛش ٫ٕ حُـيحٍ ك٢ رؼٞ أؿِحثٚ ٫ 

٣َطٌِ ػ٠ِ أٓخٓخص)ريٕٝ ٜٓخ١ذ( ٓٔخ ٣ـؼَ ح٠ُـ٢ حَُح٢ٓ ٓززخ ك٢ رَُٝ ٝىكغ حُـيحٍ 

 ْٓ ُِوخٍؽ0.25طزَُ ُٔٔخكش  T10ُِوخٍؽ, ك٤غ ٣ٞؿي أؿِحء ٖٓ 

( رل٤غ طؼخُؾ 13,6ٓؼخُـش حُٔ٘خًَ حُٔظؼِوش رخُٜوٍٞ حُٔظآًِش ٝحُٔلطٔش ٝحُظخُلش,)ٌَٗ

حُوخرِش ٬ُٓظَٔحٍ رٔٞحى ط٤َْٓ كي٣ؼش  ٣ٝـذ حُؼَٔ ػ٠ِ حٓظزيحُٜخ رٜوٍٞ ؿي٣يس ٣ٌٖٔ 

ِٜوٍٞ ط٤ٜ٘ؼٜخ ٣ي٣ٝخ ك٢ حُٔلخؿَ حُو٣َزش ٖٓ حُٔٞهغ ٝؿؼِٜخ ٓ٘خرٜش هيٍ ح٩ٌٓخٕ ُ

حُٔٔظزيُش ٓغ َٓحػخس طلي٣ي ٤ًل٤ش حٓظزيحُٜخ ٓٔزوخ ٟٝٝغ ؿ٤ٔغ ح٠ُٔخٗخص ُِظؤًي ٖٓ إٔ طـ٤٤َ 

حُٜوٍٞ ٖٓ ٌٓخٜٗخ ُٖ ٣ئػَ ػ٠ِ حُـيحٍ اٗ٘خث٤خ ُٖٝ ٣ظٔزذ ك٢ كيٝع ٠ٓخػلخص ؿ٤َ 

 َٓؿٞرش.

ٓؼخُـش حُٔ٘خًَ حُوخٛش رِكق ٝطـِـَ حُ٘زخطخص ٝح٧ٗـخٍ ٝحُل٘خثٖ ٝىُي رخٓظويحّ حُٔٞحى 

حُلي٣ؼش حُظ٢ طٔظويّ ُِو٠خء ػ٠ِ حُ٘زخطخص ٓؼَ حٓظويحّ أٗٞحع هخٛش ٖٓ أٗؼش ح٤ٍُِِ, أٝ 

رؼٞ حًَُٔزخص ح٤ٌُٔخث٤ش حُؼ٣ٞ٠ش حُظ٢ طلوٖ ك٢ ؿٌٝع حُ٘زخطخص ٝطئىٟ ا٠ُ ٍٟٔٞٛخ. ٝ 

٫ري ٖٓ ح٤ُٜخٗش حُي٣ٍٝش حٌُٔؼلش ٝحُٔظٞحِٛش حُٔظوٜٜش ك٢ حُٔـخٍ. ٝٓـَى حُـٜٞى 

ّ ػ٘يٓخ هخّ 2012خ أٗٚ هي ٣ظٔزذ رٞهٞع ٓوخُلخص ٓؼِٔخ كيع حُظطٞػ٤ش ؿ٤َ ًخك٢ ًٔ

ٓظطٞػٕٞ ر٘وَ ٝطل٣َي رؼٞ حُوطغ ُظٔخػ٤َ أػ٣َش ٖٓ ٌٓخٜٗخ رٜيف حُظ٘ظ٤ق طلظٜخ, ح٧َٓ 

 (  14حُيٟ حػظزَطٚ حُـٜخص حُي٤ُٝش ٓوخُلش حٓظلوض طٞؿ٤ٚ حٗيحٍ.)ٌَٗ

كٞم حُٔؼزي ٝطٔزذ ٟـطخ  ٓؼخُـش حُٔ٘خًَ حُوخٛش رظ٣َٜق ح٤ُٔخٙ حُظ٢ طظـٔغ ك٢ حُٔ٘طوش

ػٔٞى٣خ ػ٠ِ حُـيٍحٕ ًٔخ أٜٗخ طظـِـَ ك٠ حُٜوٍٞ ٝطٔخْٛ ك٢ ٍكغ ٓؼي٫ص ح١َُٞرش ىحهِٜخ, 

ٝطظَٓذ ك٢ حُظَرش طلض حُـيحٍ ٓٔخ ٣ئػَ ػ٠ِ ح٧ٓخٓخص ٝطئىٟ ُليٝع ٛز١ٞ ك٢ ح٧ؿِحء 

َ حُٔل٠ِ, ٫ٝري ٖٓ ح٫ٓظؼخٗش رٔظو٤ٜٜٖ ك٢ أٗظٔش ح١َُ ٝحَُٜف ُظلي٣ي حٗٔذ ٝأك٠

حُط٣َن ُظوط٢٤ ٗزٌش ط٣َٜق ٤ُٔخٙ ح٧ٓطخٍ ػ٠ِ ٓوَرش ٖٓ حُٔؼزي ُٔؼخُـش ٌِٓ٘ش طـٔغ 

 ح٤ُٔخٙ ٝحٜٗٔخٍٛخ ىحهَ كَّ حُٔؼزي
  

حُؼَٔ ػ٠ِ ٗوَ ُٝٞ ؿِء ٖٓ حًَُخّ حُٔٞؿٞى ر٤ٖ حُـيحٍ حَُٝٓخ٢ٗ ٝحُـيحٍ ح٩ؿ٣َو٢ ٝحُيٟ 

ظول٤ق ح٠ُـ٢ ػ٠ِ ٣ظِح٣ي رلؼَ كًَش حُظَرش ٝحُٜوٍٞ حُٜـ٤َس حُٔ٘ـَكش ُِلظلش, ُ

ح٧ؿِحء حُيحه٤ِش ُِـيحٍ ٝٓؼخُـش ٌِٓ٘ش رَُٝ حُٜوٍٞ ػٖ ه٢ حَُٛق ٣ٝوَِ ٖٓ طلطٜٔخ 

 ٝٓو١ٜٞخ. 

حُٔٞهغ حُٔ٘ليٍ حُلخى ح٤ُ٘ٔي ػ٤ِٚ حُٔؼزي ٣ٌَ٘ اكيٟ أْٛ حُٔؼ٬٠ص حُظ٢ ٣ـذ حُؼَٔ ػ٠ِ 

ٌٖٔ كِٜخ ػٖ ٣َ١ن حُلٍٜٞ ػ٠ِ حٍُٔ٘ٞس حُٔ٘خٓزش ٖٓ ىٟٝ ح٫هظٜخٙ ُظ٤٤٘ي ٣َ١ن ٣

ٖٓ ه٬ُٚ حٍُٞٛٞ رُٜٔٞش ُِٔٞهغ ك٤غ ٤ٓٔخْٛ ىُي ك٢ ٍكغ ٝط٤َس حُؼَٔ ٝح٫ٗـخُ ٝهخٛش 
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ك٢ ٗوَ حُٔؼيحص ٝح٧ؿِٜس ٝٓٞحى حُز٘خء ٝحُظ٤َْٓ, ًٔخ إٔ حُٔؼزي طخ٣ٍو٤خ ٣ؼظزَ ٍِٓح ٛخٓخ 

 ٣ٔظـِذ ر٬ أى٠ٗ ٗي أكٞحؽ ح٤ُٔخكش حُظ٢ طلظخؽ ُطَم ٤َٓٔس.

 إٌزبئظ ٚاٌزٛف١بد:

ٝط٤َْٓ حُٔزخ٢ٗ حُظخ٣ٍو٤ش ٝح٧ػ٣َش طظطِذ طوٜٚ ػخ٢ُ ٝطو٤٘خص ٓئِٛش ػ٤ِٔخص ٤ٛخٗش  .1

 ًحص هزَس, ٝهخٛش ػ٠ِ حُٔٔظٟٞ ح٢٘١ُٞ

ح٩ُٔخّ حُ٘خَٓ رٔلّٜٞ ح٤ُٜخٗش ٝحُظ٤َْٓ ُِظَحع حُؼوخك٢ ٝهخٛش ٖٓ حُ٘ٞحك٢ حُوخ٤ٗٞٗش  .2

ٝح٫ٗظَح١خص حُل٤٘ش  ٝٗٞػ٤ش ح٤ُٜخٗش حُٔطِٞرش ٣ٔخْٛ ك٢ ٟٝغ ح١٩خٍ حُٜل٤ق ٖٓ 

 زيح٣ش ٣ٝٔخػي ٫كوخ ك٢ ط٬ك٠ ح٧هطخءحُ

حُـٜٞى حُٔل٤ِش حُٔزٌُٝش ُلٔخ٣ش طَحع ػ٣َن ٟٝوْ ًخُٔٞؿٞى ك٢ ٓ٘طوش حُـزَ  .3

ح٧ه٠َ ؿ٤َ ًخك٤ش ٫ٝري ٖٓ ط٠خكَ حُـٜٞى حُٔل٤ِش ٝح٤٘١ُٞش ٝحُي٤ُٝش ُٔؼخُـش 

 حُٔ٘خًَ حُوخثٔش

ٝٓٞحى  ٗوٚ حُٔظو٤ٜٜٖ ك٢ ٓـخٍ ٛ٘يٓش حُؼٔخٍس ٝطوط٢٤ حُٔيٕ ٝػِّٞ حُٔٞحى .4

ح٩ٗ٘خء كظق حُٔـخٍ ٤ُٔطَس ٓظو٠ٜٜ ح٥ػخٍ ٝحُظخ٣ٍن ٝحُظ٢ رخَُؿْ ٖٓ ؿٜٞىْٛ 

حُٜخىهش ٤٘١ٝٝظْٜ حُؼخ٤ُش ٫ طؼظزَ ًخك٤ش ٝأك٤خٗخ طٔزذ اَٟحٍح ؿ٤َ هخرِش ُِظٜل٤ق 

 ٝهخٛش ك٢ حُـٞحٗذ حُؼ٤ِٔش ٝحُظطز٤و٤ش

ظخرؼش ٝكٔخ٣ش ٝؿٞى كـٞس ك٢ حُظٞحَٛ ر٤ٖ ح٩ىحٍس َٝٓحًِ ٛ٘غ حُوَحٍ ٝحُٔوظ٤ٜٖ رٔ .5

حُٔزخ٢ٗ حُظخ٣ٍو٤ش ٝح٧ػ٣َش ُٚ طؤػ٤َحص ِٓز٤ش أٜٛٔخ ح٩ٛٔخٍ ٝحُظ٤ٔذ ٤ٟٝخع حُؼَٝس 

 ح٧ػ٣َش 

حُٔٞحى حُٔل٤ِش حُٔٔظويٓش ك٢ ط٤َْٓ ٤ٛٝخٗش حُٔ٘٘خص ح٧ػ٣َش ٣ظْ حٓظؼٔخُٜخ ١زوخ ُوزَحص  .6

 ٗو٤ٜش ٝريٕٝ حُظؤًي ٖٓ ٗـخػظٜخ ٝكخػ٤ِظٜخ ػ٠ِ حُٔيٟ حُزؼ٤ي

٣ٞش ٖٓ حُز٤جش حُٔل٤طش ٣ٔخْٛ ك٢ حُلٍٜٞ ػ٠ِ ٗظخثؾ ط٤َْٓ ٓوزُٞش حٓظويحّ ٓٞحى ػ٠ .7

 ٝهي طٌٕٞ طؤػ٤َحطٜخ حُِٔز٤ش هخرِش ُِؼ٬ؽ أٝ ٤ُٔض ٛيحٓش ػ٠ِ حُٔيٟ حُزؼ٤ي

٫ري ٖٓ حُظ٘ز٤ٚ ػ٠ِ أَٟحٍ حٓظويحّ ح٫ٓٔ٘ض حُزٍٞط٬ٗيٟ ك٢ ط٤َْٓ حُٔزخ٢ٗ ح٧ػ٣َش  .8

١َ٤, ٝىُي ُظٔززٚ رخُيٍؿش ح٠ُٝ٧ ٝحُظَحػ٤ش ٝهخٛش طِي ح٤ُ٘ٔيس ٖٓ ٛوٍٞ حُلـَ حُـ

ك٢ ٓي حُٔٔخٓخص حُطز٤ؼ٤ش رخُٜوٍٞ ٓٔخ ٣ٔ٘غ كًَش حُٜٞحء ٝح١َُٞرش حُيحه٤ِش ٣ٝؼـَ 

ٖٓ طلظض حُٜوٍٞ ٝطِلٜخ , ٝك٠ كخٍ حٓظويحٓٚ ًٔخىس ٍحرطش ٣ظٔزذ ك٢ كيٝع َٗٝم 

 ٝط٘ووخص ُ٘يس ٬ٛرظٚ ٓوخٍٗش رخُلـَ حُـ١َ٤.

ػ٤ْ ٫ري إٔ طٌٕٞ ٓطخروش ريٍؿش ًز٤َس ؿيح ُِٔٞحى حُٔٞحى حُٔٔظويٓش ك٢ حُظ٤َْٓ ٝحُظي .9

 ح٤ِٛ٧ش ٫ٝري ٖٓ اؿَحء ح٫هظزخٍحص ح٧ٓخ٤ٓش.

٫ري ٖٓ حػظٔخى ٜٓ٘ؾ حُزلغ حُؼ٢ِٔ ػ٘ي ىٍحٓش حُـٞحٗذ حُٔظؼِوش رٔ٘خًَ حُٔزخ٢ٗ  .10

حُظَحػ٤ش ١َٝم ط٤َٜٓٔخ ٝهخٛش ىٍحٓش حُٜوٍٞ ٝٓٞحى حَُر٢ ح٩ٗ٘خث٢.  حُللٞٛخص 

٤ِش طلَٜ حُٔ٘خًَ رط٣َوش ػ٤ِٔش ٠ٓٔٞٗش ٝطٞكَ حٌُؼ٤َ ٖٓ حُٞهض ٝح٫هظزخٍحص حُٔؼٔ

 ٝحُـٜي, ٝطوَِ ٖٓ ح٫ؿظٜخىحص حُٔز٤٘ش ػ٠ِ أٍحء كَى٣ش.
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ٓٞحى حُز٘خء ٝحُظ٤َْٓ حُٔٔظٍٞىس ٤ُٔض رخ٠ٍَُٝس ٓ٘خٓزش ٝهخ٤ُش ٖٓ حُوطٍٞس ,   .11

كخهظ٬ف حُظَٝف حُٔخى٣ش ٝحُؼ٣ٞ٠ش هي ٣ٌٕٞ ٓززخ ك٢ ػيّ ٬ٓثٔظٜخ ُِظَٝف 

 ؼط٤خص حُٔل٤ِش ٝح٤٘١ُٞش. ٝحُٔ

٫ ري ٖٓ ٝؿٞى ُٞحثق هخٛش رٔٞحى حُز٘خء ٝحُظ٤َْٓ حُوخٛش ر٤ٜخٗش حُٔزخ٢ٗ حُظَحػ٤ش   .12

ٝحُظخ٣ٍو٤ش ٬ُٓظويحّ ٖٓ هزَ حُـٜخص حُؼخِٓش رخُٔـخٍ طَ٘ٔ حُوٜخثٚ ح٤ٔ٤ٌُخث٤ش 

 ٝحُل٣ِ٤خث٤ش ُِٔٞحى ٤ِٔٓٝحطٜخ ٝػ٤ٞرٜخ.  

ظٚ رٔٞحى حُز٘خء حُٔظؼِوش رظ٤َْٓ ٤ٛٝخٗش حُ٘وٚ حُٞحٟق ك٢ ٜٓخىٍ حُظٞؿ٤ٚ ك٤ٔخ ٣و .13

حُٔزخ٢ٗ ًحص حُو٤ٔش حُظخ٣ٍو٤ش ٣ٔزذ اٍرخى ٣ٝئىٟ ا٠ُ ح٫ٍطـخٍ حُ٘و٢ٜ ٫ٝ ٣ليى 

 حُٔٔئ٤ُٝش حُوخ٤ٗٞٗش ك٢ كخُش ٝؿٞى أهطخء

حُيٍٝحص حُٔل٤ِش حُظ٢ طٜيف ُظؼ٤ِْ حٌُٞحىٍ ح٤٘١ُٞش أٓخ٤ٓخص حُظ٤َْٓ ًحص ٓٔظٟٞ ٓظي٢ٗ  .14

ٞد, ٝحُيٍٝحص حُوخٍؿ٤ش ؿ٤َ ٬ٓثٔش ٫ٝ طئىٟ حُـَٝ ٜٓ٘خ ٫ٝ طَه٠ ُِٔٔظٟٞ حُٔطِ

 رٔزذ حُلظَحص ح٤ُِ٘ٓش حُو٤َٜس ٨ُٝػيحى حُو٤ِِش حُظ٢ طٔظٜيكٜخ.  

حُِٞحثق ح٤٘١ُٞش ٝحُٔٞحٛلخص حُوخٛش رخ١َُٝ٘ حُؼ٤ِٔش ٝحُل٤٘ش ٝحُظو٤٘ش ُٔٞحى حُز٘خء ك٢  .15

يى رٌَ٘ ًخك٢ ٝٗخَٓ ح٤ُٜخٗش ٝحُظ٤َْٓ ؿ٤َ ًخك٤ش ػ٠ِ ح٬١٩م ٖٓ ك٤غ ًٜٞٗخ ٫ طل

حُوٞحٙ حُؼ٤ِٔش ٝحُـ٤ُٞٞؿ٤ش ُِٔٞحى ٠ٛٝ طلظق ريُي حُزخد ٝحٓؼخ ُليٝع ح٧هطخء 

 ٝحُل٤َس ػ٘ي حُٔظو٤ٜٜٖ ك٢ طلي٣ي ح٧ٗٔذ ٝح٧ك٠َ

رؼٞ حُٔٔخٛٔخص ح٧ؿ٘ز٤ش ك٢ ٓلخ٫ٝص حُظ٤َْٓ ٓوزُٞش ٌُٜٝ٘خ ٤ُٔض ًخك٤ش ٫ٝ ٣لظَٝ   .16

رخطوخً هَحٍحص ٛخٓش ك٤ٔخ ٣ظؼِن رخُظ٤َْٓ  اػطخثْٜ ٬ٛك٤خص ٝحٓؼش ػ٘يٓخ ٣ظؼِن ح٧َٓ

ٝحُظيػ٤ْ, كخ٧هطخء حُظ٢ كيػض ك٢ ط٤َْٓ ح٧هز٤ش رخُـيحٍ حَُٝٓخ٢ٗ ًخٗض رظ٘ل٤ٌ ٓل٠ِ 

 ٝطٞؿ٤ٚ أؿ٘ز٢.

٫ري ٖٓ حُؼَٔ ػ٠ِ اٛيحٍ ى٤َُ حٍٗخىٟ ك٤ٔخ ٣ظؼِن رظ٤َْٓ ح٥ػخٍ ٝحُٔزخ٢ٗ حُظَحػ٤ش  .17

٤ٗٞٗش ٣ٝليى حُ٘ٞع ح٧ٗٔذ ٖٓ ػ٤ِٔخص ٣لظٟٞ ػ٠ِ حُٔؼخ٤٣َ ٝح٫ٗظَح١خص حُل٤٘ش ٝحُوخ

ح٤ُٜخٗش كٔذ حُٔؼط٤خص حُــَحك٤ش ٝحُظخ٣ٍو٤ش ٌَُ حُٔ٘خ١ن ح٧ػ٣َش ك٢ ٓ٘طوش حُـزَ 

 ح٧ه٠َ.

 

 اٌخلافخ

ط٤َْٓ ٤ٛٝخٗش حُٔزخ٢ٗ حُظَحػ٤ش ػ٤ِٔش ػخ٤ُش حُظوٜٚ ٖٓ حُ٘خك٤ش حُل٤٘ش ٝحُظو٤٘ش, ٝػَٔ 

ىح٣ٍش, ٖٓ ه٬ٍ ىٍحٓظ٘خ ُِـيحٍ حُيحػْ ٣ظطِذ حُٟٞٞف ٝحُـي٣ش ٖٓ حُ٘ٞحك٢ حُوخ٤ٗٞٗش ٝح٩

ك٢ ٓؼزي ى٤ٔ٣ظَح طز٤ٖ ُ٘خ إٔ حٌُِٔ٘ش حَُث٤ٔ٤ش طٌٖٔ ك٢ ؿ٤خد حُٞػ٢ ح٤ُِْٔ رٔؼط٤خص ٝٓلّٜٞ 

١َٝٗٝ حُظ٤َْٓ ٝح٤ُٜخٗش. ح٩ىحٍحص حُل٤٘ش ك٢ حُٔئٓٔخص حُٔٔجُٞش ػٖ رَحٓؾ ح٤ُٜخٗش 

حُلي٣ؼش ٝطؼظٔي ػ٠ِ هزَحص  ٝحُظ٤َْٓ طؼخ٠ٗ ٗوٚ كخىح ك٢ حٌُٞحىٍ حُٔئِٛش ٝك٠ حُزَحٓؾ

هي٣ٔش ٝك٠ طوٜٜخص ؿ٤َ ٓ٘خٓزش. ٝكظ٠ رخَُؿْ ٖٓ حٗظَح١ حُـٜخص ح٤٘١ُٞش ػ٠ِ 

حُٔئٓٔخص حُي٤ُٝش طي٣ٍذ ٝطؼ٤ِْ حٌُٞحىٍ حُٔل٤ِش ا٫ إٔ ٫ ططٍٞ ٣ِلع ك٢ ٓٔظٟٞ ح٧ىحء 

خَٓ س ٓخ ٣ويّ رخ٩ٟخكش ُٞؿٞى ػٞحَٓ أهَٟ  ٓظؼِوش رخُِـش, ٝػيّ ٝؿٞى ٓؼخءٝىُي ُؼيّ ًل
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ٝهخػخص ُِظطز٤ن حُؼ٢ِٔ ٝػيّ ٟٝٞف حُزَحٓؾ حُظي٣ٍز٤ش حُظ٢ ٫ طظؼيٟ ًٜٞٗخ ك٢ حؿِذ 

ح٧كٞحٍ ىٍّٝ ك٢ حُٔٞهغ. حٌُِٔ٘ش ح٧ًزَ ك٤ٔخ ٣ظؼِن رخُٜٔ٘ي٤ٖٓ ٓٞحء ك٢ حُٔـخٍ 

ٛٞ ح٬ُٓزخ٫س ٝػيّ اػطخء حَُٔ٘ٝع كوٚ ٖٓ ح٫ٛظٔخّ ٝهخٛش ك٢  ح٩ٗ٘خث٢حُٔؼٔخ١ٍ أٝ 

َكِش طل٤َِ حُٔؼِٞٓخص ٝحُظ٤ًَِ كو٢ ػ٠ِ اٜٗخء حُؼَٔ ٝحٓظ٬ّ حُيٍحٓخص ح٤ُٝ٧ش ٝٓ

ح٫طؼخد, حُزؼؼخص حُي٤ُٝش ٤ُْ ُي٣ٜخ رَحٓؾ ٝحٟلش ك٤ٔخ ٣ظؼِن رٔ٘خ٣ٍغ حُظ٤َْٓ ٝح٤ُٜخٗش 

ٝهخٛش ك٢ حُـٞحٗذ حُل٤٘ش ٝحُظو٤٘ش ٝطؼظٔي ك٢ حؿِذ ح٧كٞحٍ ػ٠ِ حُوزَس حُ٘و٤ٜش ٣ٝـذ 

ٝح٬ُٜك٤خص  ح٩ىح١ٍك٢ ًخَٓ حَُٔ٘ٝع. حَُٝط٤ٖ إٔ ٣ظْ طٞؿ٤ٜٜخ ٫ٝ ٣ظَى ُٜخ حُو٤خى 

ح٩ىح٣ٍش طٌَ٘ ػخثن أهَ ٤٠٣ق ػزجخ ُٔ٘خًَ حُظ٤َْٓ ٝح٤ُٜخٗش.   طلظخؽ رَحٓؾ طؤ٤َٛ 

٤ٛٝخٗش حُٔزخ٢ٗ حُظَحػ٤ش ٝحُظخ٣ٍو٤ش حٛظٔخٓخ كو٤و٤خ ٝ ٝهلش ؿخىس ٩ػخىس ٤ٌِٛش ٤ٓخٓخص حُيُٝش 

 ىس ٜٓ٘خ رخٌَُ٘ ح٧ٓؼَ.  حُظ٘ظ٤ٔ٤ش ٝحُظطز٤و٤ش ٤ُٜخٗش حُٔويٍحص ٝح٫ٓظلخ

 اٌّقبدس

 -اٌٛصبئك اٌؾى١ِٛخ ٚاٌّٛالغ اٌؼبِخ:

كٔخ٣ش حُظَحع حُؼخ٢ُٔ حُؼوخك٢ ٝحُطز٤ؼ٢, ٓ٘ظٔش كٔخ٣ش حُظَحع حُؼخ٢ُٔ  حطلخه٤ش [.1]

WHC ْ2004,  رخ٣ٍhttp://whc.unesco.org/fr/conventiontext-

arabic 

خك٢ ٝحُطز٤ؼ٢ ٝحُ٘ظخّ حُيحه٢ِ, ح٤ٌُٞٗٔٞ, حُِـ٘ش حُي٤ُٝش ُلٔخ٣ش حُظَحع حُؼخ٢ُٔ حُؼو [.2]

WHC ْ2003, رخ٣ٍ ,http://whc.unesco.org/en/periodicreporting  

ح٤ٌُٞٗٔٞ, ًَِٓ حُظَحع حُؼخ٢ُٔ,  حُٔٔظٌِخص حُٔيٍؿش ك٢ هٞحثْ حُظَحع حُؼخ٢ُٔ,  [.3]

http://whc.unesco.org/en/listWHC  

 حُوي٣ٔش ٝحُٔيٕ ٝحُٔظخكق ح٥ػخٍ كٔخ٣ش ٬٤ٓى٣ش , ر٘ؤٕ 1424 ُٔ٘ش  3  ٍهْ هخٕٗٞ [.4]

 1983ّحُظخ٣ٍو٤ش, ٓئطَٔ حُ٘ؼذ حُؼخّ, ١َحرِْ, ٝحُٔزخ٢ٗ [.5]

ح٩ىحٍس حُؼخٓش, حُؤْ حُل٢٘, هْٔ ح٤ُٜخٗش ٝحُظ٤َْٓ, ٗلخص,  -َٓحهزش أػخٍ ٗلخص: [.6]

 2018ّزَ ح٧ه٠َ, ٤ُز٤خ, حُـ

[7]. Identification and Documentation of Modern Heritage, Paper 

No. 5, UNESCO, World Heritage Centre, Paris 2003 

[8]. World Heritage and Buffer Zones, UNISCO, international 

experts meeting, Davos-Switzerland, March, 2008 

http://whc.unesco.org/en/periodicreporting
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Online. Facts On File, Inc. http://www.fofweb.com 
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[12]. . http://en.wikipedia.org/wiki/Teak#Uses 

[13]. . http://ar.wikipedia.org 

[14]. . www.momra.gov 

[15]. . www.in-situ.be/Appear_Contrib_english 

 

 

 

 ِقبدس اٌّخططبد ٚاٌقٛس:

اٌّقبدس اٌؾخق١خ ٌٍجبؽش أ.ػضاٌذ٠ٓ ػ١غٝ ِٓ ِٛظفٟ ِقٍؾخ أصبس ؽؾبد، فٛس  [.1]
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 ّ 2002ٍٓ٘٘ٞحص ؿخٓؼش هخٍ ٣ْٞٗ, 
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ٖٓ حُؼٍٜٞ ح٠ُٝ٧ كظ٠ حُلظق  -ٓلٔٞى حُزَؿٞػ٠,) حُظخ٣ٍن ح٤ُِز٢ حُوي٣ْ ػزي حُِط٤ق [.4]
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 اٌزؤص١ش اٌغٍجٟ لإػبدح اعزخذاَ الأسامٟ ٚاٌؼمبساد ػٍٝ ؽشوخ اٌّشٚس
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 اٌٍّخـ 

رخَُؿْ ٖٓ حُظطٍٞ ح١ٌُ ٜٗيطٚ حًَُٔزخص ٝٝٓخثَ حُ٘وَ ١َٝم ط٘ظ٤ٜٔخ ػزَ ٌٓي, ١َم , 

ح١ٍَُٝٔ ٝح٫هظ٘خهخص حٗخٍحص ٟٞث٤ش ٝ ٓٔخُي; ا٫ إٔ حُٔيٕ ٫ُحُض طؼخ٢ٗ ٖٓ ح٫ُىكخّ 

حُظ٢ ٗظؾ ػٜ٘خ اٛيحٍ ُِٞهض ٝحُؼَٝحص, ٝرخَُؿْ ٖٓ ًَ حُظ٣َ٘ؼخص ٝحُوٞح٤ٖٗ حُظ٘ظ٤ٔ٤ش 

ُلًَش حٍَُٔٝ حُظ٢ ططٍٞص ٓغ حُظطٍٞ حُٜ٘خػ٢ ٝحُؼَٔح٢ٗ ُِٔيٕ ٝطٞٓغ ٗزٌش حُطَم, 

ا٫ إٔ ٛؼٞرش حُظ٘وَ ٝح٫هظ٘خهخص ىحهَ حُٔيٕ طؼظزَ ٖٓ أٛؼذ حُٔؼ٬٠ص حُظ٢ ٣ٞحؿٜٜخ 

ُٔٞح٤٘١ٖ ك٢ ك٤خطْٜ ح٤ٓٞ٤ُش. ٝٓغ طلخهْ حُٟٞغ ح١ٍَُٝٔ, ٝؿذ حُظ٤ًَِ ػ٢ِ حُؼٞحَٓ حُظ٢ ح

أىص ا٢ُ ح٫هظ٘خهخص ٝكَ٘ حُز٤٘ش حُظلظ٤ش ُِٔي٣٘ش ٧ىحء ٝظ٤لظٜخ حُٜٔٔٔش ٖٓ أؿِٜخ. ك٤غ 

ط٘خٍٝ ٌٛح حُزلغ حُظؤػ٤َ حُِٔز٢ ٩ػخىس حٓظؼٔخٍ ح٧ٍح٢ٟ ٝطـ٤َ حٓظويحّ حُؼوخٍحص رٌَ٘ 

وط٢٤ ح٫ٓظَحط٤ـ٢ ػ٠ِ كًَش حٍَُٔٝ. ِٗٔض ٌٛٙ حُيٍحٓش طـ٤ٔغ ر٤خٗخص ػٖ ٓ٘خك٢ ُِظ

 –حٓظويحٓخص ح٧ٍح٢ٟ ك٢ )ك٢ رِؼٕٞ ح٢ٌُ٘ٔ( ٝٛٞ ك٢ ٢ٌ٘ٓ ٖٓ أك٤خء ٓي٣٘ش ر٘ـخ١ُ 

حٓظؼٔخٍ ح٧ٍح٢ٟ ٝ طـ٤َ حٓظويحّ حُؼوخٍحص ط٘ٞع ك٢ ك٢ رِؼٕٞ ح٢ٌُ٘ٔ; ٤ُز٤خ. طـي إٔ اػخىس 

ا٠ُ َٓحًِ طؼ٤ٔ٤ِش )ٓيحٍّ طؼ٤ِْ كَ, ٓؼخٛي طؼ٤ِْ ُـخص  ك٤غ طلُٞض ٝكيحص ٤ٌ٘ٓش رخٌُخَٓ

, َٓحًِ ىٍٝحص ػ٤ِٔش , ؿخٓؼخص(, ٝٝكيحص ٛل٤ش, َٝٓحًِ طَك٤ٜ٤ش, ٝٓل٬ص, ًَٝٗخص 

طـخ٣ٍش. ٌٛح حُظـ٤َ حُلخى ك٢ ١ز٤ؼش حٓظويحّ ح٧ٍح٢ٟ ٝرٌَ٘ ٓ٘خك٢ ُِٔوط٢ ح٫ٓظَحط٤ـ٢ 

 Trip) وش طُٞي َُِك٬ص ُِل٢ ح٢ٌُ٘ٔ أى١ ا٢ُ طلٍٞ ك٢ رِؼٕٞ ح٢ٌُ٘ٔ ٖٓ ٓ٘ط

Generation)  ( ا٢ُ ٓ٘طوش ُـٌد حَُك٬صTrip Attraction  ) َٝهي أظَٜ حُزلغ أػ

اػخىس حٓظؼٔخٍ ح٧ٍح٢ٟ ٝطـ٤َ حٓظويحّ حُٞكيحص ح٤ٌُ٘ٔش ك٢ حُـٌد حٌُٔخ٢ٗ َُِك٬ص ًُٝي 

رخُٞهٞف ػ٠ِ أٗٔخ١ حَُك٬ص ٝحُـَٝ ٜٓ٘خ. ًٌُي حُظ٤ٜ٘ق حُٞظ٤ل٢ ُ٘زٌش حُطَم 

ظٚ رخٓظويحّ ح٧ٍح٢ٟ, ًٌُي طْ ػَٝ حُظـ٤َحص حُظ٢ كيػض ػ٠ِ حٓظويحّ ح٧ٍح٢ٟ ٝػ٬ه
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ٝطـ٤َ ك٤غ أىص اػخىس حٓظؼٔخٍ ح٧ٍح٢ٟ . 2018ح٢ُ  1970رِؼٕٞ ٖٓ ػخّ ك٢ ٓ٘طوش 

حٓظويحّ حُٞكيحص ح٤ٌُ٘ٔش ح٢ُ ؿٌد ػيى ٍك٬ص أًزَ ٖٓ حُؼيى حُظ٢ٔ٤ٜٔ. ك٤غ َٝٛ ػيى 

١خُذ ١ٝخُزش. ٝٗظ٤ـش  4560ِؼٕٞ ح٢ٌُ٘ٔ ا٢ُ ٬١د ٓيحٍّ حُظؼ٤ِْ حُلَ ىحهَ ك٢ ر

٠ُؼق ٗزٌش حُٔٞح٬ٛص حُؼخٓش, أٛزلض حًَُٔزخص حُوخٛش ٢ٛ حُو٤خٍ حُٞك٤ي ٍُِٞٛٞ 

ا٢ُ ٓ٘خ١ن حُـٌد; ٓٔخ أى١ ا٢ُ حُى٣خى ػيى حَُك٬ص ٖٓ ٝا٢ُ حُٔ٘طوش ح٤ٌُ٘ٔش, ح١ٌُ أى١ 

ي طي٢ٗ ٓٔظ١ٞ أىحء ًٌُ (Traffic Bottleneck)ريٍٝس ا٠ُ ح٫هظ٘خم ك٢ ٓخػخص حٌٍُٝس 

. ٝحػظٔخىح ػ٠ِ حُ٘ظخثؾ حُٔظلَٜ ػ٤ِٜخ ٟٝؼض حُيٍحٓش رؼٞ  (F-Level)حُط٣َن ا٢ُ 

ح٫ٓظَحط٤ـ٤خص حُظ٠ طٜيف ح٠ُ هِن حُظٞحُٕ ر٤ٖ حٓظويحّ ح٧ٍح٢ٟ ٝٝظخثلٜخ حُل٠خ٣ٍش 

 ٝر٤ٖ ػيى حُؼَرخص حُٔظيكوش ح٠ُ َٓحًِ حُـٌد حُٔظ٘ٞػش.

حَُك٬ص , ؿٌد  طُٞي , حُطَم حهظ٘خهخص , ٍح٢ٟح٧ حٓظويحّ   : اٌىٍّبد اٌّفزبؽ١خ

 حَُك٬ص.

Abstract  

Despite the development to the modern motorized vehicles, and the 

various transportation modes and infrastructure such as railways, 

paved roads, and conventional and electronic road signs, cities still 

suffer from traffic congestions and bottlenecking which resulted in 

time wasting and financial loss. With the industrial advancement and 

urban development and improvement of road systems, cities having 

jurisdiction passed numerous laws to regulate traffic, yet the problem 

of mobility persists to be a significant and dreadful challenge faced by 

residents daily. As traffic congestions prevail and dominate major 

cities‘ roads, one must focus on the reasons that led to these traffic 

conditions and the factors behind infrastructure‘s failure to perform its 

designed function. This research tackles the negative impact of land 

repurposing without regard to the existing zoning laws. Zoning laws 

are put forth based on a strategic urban plan and long-term city vision, 

which dictates the appropriate infrastructural consideration and design 

criteria based on the land use. In addition, this study includes the 
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collection of data on land use in the Beloun residential neighbourhood 

in Benghazi, Libya .It is found that the land use has changed 

drastically from the original zoning plan for the neighbourhood. 

Single family dwellings now changed to be education centers such as 

private schools, language centers, and even small universities. Some 

residential dwellings turned into office buildings, clinics, and retail 

facilities. This tremendous change in land use, in a manner that is 

contrary to the zoning requirements and the strategic urban 

development plan of the residential neighbourhood, has transformed 

the residential neighbourhood of Beloun from a trip generating area 

into a trip attracting area. The change in land use at Beloun over the 

past 5 decades has led to a significant increase in the number of trips 

attracted to neighbourhood to be far larger than the original road 

design capacity based on the zoning plan and intended land use. For 

example, the number of students in the private education centers that 

opened in single family dwellings in the neighbourhood of Beloun has 

reached about 4560 students. Since the public transport network in 

Benghazi is practically non-existent, personal vehicles are the only 

viable option and mode of transportation to reach to said education 

centers, among other attractions noted previously. This directly led to 

an influx of trips to and from this residential area, which resulted in 

traffic bottlenecking and road performance sinking to F-Level. Based 

on the results obtained, this study developed some strategies aimed at 

creating a balance between the use of land and its functions and the 

number of vehicles flowing to the various centers of attraction. 

Keywords: Land Use, Road Bottlenecks, Tourist Attractions, Trip 

Production Areas 
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 اٌّمذِخ 1

  خٍف١خ اٌذساعخ 1.1

ػَكض حُو١َ ٝ حُٔيٕ ػ٢ِ ٓي١ حُؼٍٜٞ رخهظ٬ف ٝحهؼٜخ حُــَحك٢ رؤٗٔخ١ ٓوظِلش ٖٓ  

حٓظويحّ ح٧ٍح٢ٟ ك٘ـي إٔ َٓحًِ حُٔيٕ حُوي٣ٔش هي أهٌ حٌَُ٘ حُلِو٢ أٝ حُيحث١َ, ٖٝٓ أرَُ 

ٝ هِض  ,ٓٔخص حُٔيٕ حُؼَر٤ش ٝح٤ٓ٬ٓ٫ش رَُص ح٫ٓظؼٔخ٫ص حُؼ٣ٌَٔش ٝح٤ٌُ٘ٔش ٨ٍُح٢ٟ

ك٤ٜخ ح٫ٓظؼٔخ٫ص حٍُِحػ٤ش ٝحُٜ٘خػ٤ش. طـ٤َ حٓظويحٓخص ح٧ٍح٢ٟ ػزَ حُِٖٓ ٣ؼظزَ ٖٓ 

حُؼٞحَٓ حَُث٤ٔ٤ش ٬ُُىكخّ ح١ٍَُٝٔ; ٌُُي ُْ ٣ؤصِ ح٫ٛظٔخّ رخُظوط٢٤ ٝحٓظويحّ ح٧ٍح٢ٟ 

ٖٓ كَحؽ , ك٤غ حُىحى ح٫ٛظٔخّ رٌٜح حُ٘ٞع ٖٓ حُيٍحٓخص ُلٔخ٣ش ح٧ٍٝ ح٫ٝ ٖٓ ح٫ٗظٜخًخص 

٤ٓٞ٤ش, ٝ ػخ٤ٗخ ُِٔلخكظش ػ٢ِ ٍكخ٤ٛش حُٔٔظوزَ ٨ُؿ٤خٍ حُوخىٓش. ُوي أٛزق اٗٔخٕ ح٤ُّٞ ك٢ حُ

أْٓ حُلخؿش ُِظوط٢٤ ٖٓ أ١ ٝهض ٢٠ٓ , كِوي ؿؼِض حُؼ٘ٞحث٤ش ٝٓٞء حُظوط٢٤ ح٢ُ حُظؼي١ 

ػ٢ِ ح٧ٍح٢ٟ ٝطـ٤ِذ حُِٜٔلش حُ٘و٤ٜش حُظـخ٣ٍش ػ٢ِ حُِٜٔلش حُؼخٓش ٝحُٔلخكظش ػ٢ِ 

 ح٫ٍٝ. 

 اٌذساعخ أ٘ذاف   2.1

 طٜيف ٌٛٙ حُيٍحٓش ٫ٓظؼَحٝ حُ٘وخ١ حُظخ٤ُش :

  ّطؤػ٤َ طـ٤َ حٓظويحّ ح٧ٍح٢ٟ رٔخ ٣وخُق حُٔوط٢ حُل١َ٠ ُِٔي٣٘ش ػ٢ِ ح٫ُىكخ

 ح١ٍَُٝٔ.

 .)ٕٞطو٤٤ْ كخُش ىٍح٤ٓش ُطَم ٓل٤ِش ىحهَ ٓي٣٘ش ر٘ـخ١ُ )ك٢ رِؼ 

 ُىكخّ.ًٌُي حهظَحف حٓظَحط٤ـ٤خص ط٘ظ٤ٔ٤ش حُظ٢ ك٢ ٓويٍٝٛخ طلـ٤ْ ٌِٓ٘ش ح٫ 

 

 ؽذٚد اٌذساعــخ   3.1

 ٤ُز٤خ , ٝ طْ ؿٔغ حُز٤خٗخص ٖٓ ك٢ رِؼٕٞ  -أؿ٣َض ٌٛٙ حُيٍحٓش ىحهَ ٓي٣٘ش ر٘ـخ١ُ

 ىحهَ ٓي٣٘ش ر٘ـخ١ُ.

 . طْ ؿٔغ ر٤خٗخص ػ٢ِ ٓيحٍّ حُظؼ٤ِْ حُلَ كو٢ 

 

  ِؾىٍخ اٌذساعخ 4.1

٫طِحٍ حُٔيٕ ح٤ُِز٤ش طؼخ٢ٗ ٖٓ ٓٞء ٝطـ٤َ حٓظويحّ ح٧ٍح٢ٟ ٝر٘ـخ١ُ ٢ٛ حكي١ حُٔيٕ 

٤ُِز٤ش حُظ٢ طؼخ٢ٗ ٖٓ حُظؼي١  ٝطـ٤َ حٓظويحّ حٍح٤ٟٜخ رٌَ٘ ى١ٍٝ. ك٤غ أػَص حُؼٞحَٓ ح

ح٤ُٔخ٤ٓش حُظ٢ طٞحُض ػ٢ِ حُٔي٣٘ش ك٢ حُٔ٘ٞحص ح٧ه٤َس ػ٢ِ ػ٤ِٔش حُظوط٢٤  ٝحٓظويحّ 
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ح٧ٍح٢ٟ. ٣ظ٘خٍٝ ٟٓٞٞع ٌٛٙ حٍُٞهش حُزلؼ٤ش اػخىس حُ٘ظَ ك٢ حٓظويحّ ح٧ٍح٢ٟ ىحهَ ك٢ 

 ٌٔخٕ ٝط٘ظ٤ْ ًَ حٓظويحّ ىحهَ حُل٢.رِؼٕٞ ٟٖٔ كخؿخص حُ

 اٌذساعبد اٌغبثمخ  2

طئػَ ١َم حُ٘وَ ٝحُٔٞح٬ٛص رٌَ٘ ٓزخَٗ ك٢ ط٣ُٞغ حٓظويحٓخص ح٧ٍح٢ٟ. ك٤غ حٕ 

حُؼ٬هش ر٤ٖ حٓظويحّ ح٧ٍح٢ٟ ٝ كًَش حٍَُٔٝ ِٓٔٞٓخ ك٢ ًؼ٤َ ٖٓ حُيٍحٓخص حُٔل٤ِش 

ىٍحٓش ػٖ أٓزخد  [1] ٝحُؼخ٤ُٔش. ك٢ ٝهض ٓخرن ػ٢ِ حُٔٔظ١ٞ حُٔل٢ِ. ط٘خٍٝ حُزخكغ

٤ُز٤خ. ٖٝٓ ه٬ٍ طل٤َِ حُز٤خٗخص طِٞٛض حُيٍحٓش ح٢ُ  -حُلٞحىع ح٣ٍَُٝٔش ك٢ ٓي٣٘ش ر٘ـخ١ُ 

ٗظخثؾ ٓلخىٛخ إٔ ٛ٘خى كَم ك٢ ًز٤َ ك٢ ط٣ُٞغ ٗٔزش حُلٞحىع ح٣ٍَُٝٔش ػ٢ِ حُطَم ح٣َُٔؼش 

حُٔ٘خ١ن  ٝ ١َم ح٧ك٤خء ح٤ٌُ٘ٔش ك٤غ حٍطلؼض ٗٔزش حُلٞحىع ح٣ٍَُٝٔش ىحهَ ١َم ٝأك٤خء

ح٤ٌُ٘ٔش, ًٌُي ٛ٘خى حُو٤َِ ٖٓ حُيٍحٓخص حُظ٢ ًٍِص ك٢ ٣ُخىس ح٫هظ٘خهخص ح٣ٍَُٝٔش 

ٝػ٬هظٜخ ربػخىس حٓظؼٔخٍ ح٧ٍح٢ٟ ٝطل٤ِِٜخ ُٔؼَكش أٓزخرٜخ ٝحُؼٞحَٓ حُظ٢ أىص ح٢ُ حٍطلخػٜخ 

ريٍحٓش ح٫هظ٘خهخص ح٣ٍَُٝٔش ك٢ ك٢ ١خر٤ِ٘ٞح   [2]١َٝم حُلي ٜٓ٘خ. ك٤غ هخّ حُزخكؼ٤ٖ

٢٘ ىحهَ ٓي٣٘ش ر٘ـخ١ُ ٤ُز٤خ. ك٤غ طْ طـ٤َ حٓظويحٓخص ح٧ٍح٢ٟ ٖٓ حٓظويحّ ٢ٌ٘ٓ ا٢ُ حٌُٔ

حٓظويحّ طؼ٢ٔ٤ِ ٣ـٌد آ٫ف حَُك٬ص ح٤ٓٞ٤ُش. ك٤غ طْ طـ٤٤َ ٝكيحص ٤ٌ٘ٓش رخٌُخَٓ ُظٜزق 

َٓحًِ طؼ٤ٔ٤ِش طويّ هيٓخص ٓظ٘ٞػش ػ٢ِ ٓيحٍ ح٤ُّٞ. ٌٛٙ حَُٔحًِ طؼظزَ َٓحًِ ؿٌد 

ٓزٞع ٓٔززش ح٫هظ٘خهخص ٣ُٝخىس ُٖٓ حَُكِش ك٢ ٓخػخص حٌٍُٝس. ك٤غ َُِك٬ص ه٬ٍ أ٣خّ ح٧

١خُذ ٝ ١خُزش, ٛئ٫ء حُطِزش ٣ظْ  5330إٔ ػيى حُطِزش حُيح٤ٍٖٓ ك٢ ٌٛٙ حُٔيحٍّ ٣وخٍد 

ؿٌرْٜ ا٢ُ حُل٢ ح٢ٌُ٘ٔ  ٣ٝظْ حٓظويحّ ٝٓخثَ ٗوَ هخٛش ٓٔخ ٣ئى١ ا٢ُ كيٝع َِٗ طخّ ك٢ 

طِز٤ش حكظ٤خؿخص ٓٔظويّ حُط٣َن , ك٤غ حٗولٞ كًَش حُ٘وَ ٝػـِ حُز٤٘ش حُظلظ٤ش ػ٢ِ 

 ك٢ ٓخػخص حٌٍُٝس.  ( F-Levelٓٔظ١ٞ أىحء حُط٣َن ا٢ُ ) 

حُٔٞىحٕ ُٝكلٜخ ػ٢ِ ح٣ٍ٧خف  -ػ٢ِ حُٔٔظ١ٞ حُؼَر٢ ٗـي إٔ حُظٔيى ح٧كو٢ ُٔي٣٘ش حُو١َّٞ

ُويٓخص ٝ ٓٞء حٓظويحّ ح٧ٍح٢ٟ أػَ ِٓزخ ػ٢ِ طي٢ٗ ًلخءس حُٔي٣٘ش ك٢ طٞك٤َ حُز٤٘ش حُظلظ٤ش ٝح

ح٫ؿظٔخػ٤ش ٝطيٍٛٞ ك٢ ٛلش حُز٤جش ٝحٌَُ٘ حُؼَٔح٢ٗ رٌَ٘ ػخّ ىحهَ كيٝى ٓي٣٘ش حُو١َّٞ 

ُيٍحٓش كٍٞ كًَش حُ٘وَ ىحهَ حُٔيٕ ٝ ك٤غ إٔ   [4]. ًٌُي ططَم حُزخكغ[3]حٌُزَٟ 

ػ٤ِٔش حُظوط٢٤ ٢ٌُ طظْ رٌَ٘ كؼخٍ ٫ري ٖٓ حُظؼَف ػ٢ِ هٜخثٚ ٍك٬ص حُٔٞح٤٘١ٖ, ٓؼَ 

٤ِٓٝٝش حُ٘وَ حُٔٔظويٓش ٝػيى َٓحص طٌَحٍ ٌٛٙ حَُكِش ك٢ ح٤ُّٞ, كظ٢  حُـَٝ ٖٓ حَُكِش

 ٣ظ٠٘ٔ حُظ٘زئ رلًَش حٍَُٔٝ حُٔٔظوز٢ِ.
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 اٌؼٛاًِ اٌّئصشح لاخز١بس اٌّغزٍٙه اٌّشوجخ اٌخبفخ ٚػلالزٙب ثبلاصدؽبَ اٌّشٚسٞ 3   

ًَُٔزخص ٛ٘خى حُؼي٣ي ٖٓ ح٫ٓزخد ٝ حُيٝحكغ حُظ٢ أٜٓٔض ك٢ حُظِح٣ي حُٔٔظَٔ ك٢ أػيحى ح

حُوخٛش, ك٤غ إٔ حًَُٔزخص حُوخٛش طٔؼَ حُلٜش ح٧ًزَ ٖٓ ٓـٔٞع ٝٓخثَ حُ٘وَ حُز٣َش, 

ُٝٔٔظوي٢ٓ حُؼَرخص حُوخٛش ىٝحكغ ٟٓٞٞػ٤ش ك٢ حهظ٤خٍْٛ ًَُِٔزخص ٤ًِٓٞش ٍث٤ٔ٤ش 

ُِظ٘وَ, ٜٓ٘خ حُؼٞحَٓ ح٫هظٜخى٣ش حُظ٢ ىكؼض حُٔٔظِٜي ٌُٜح حُو٤خٍ, ًٌُي حٌُٝم ١ٝز٤ؼش 

 ص ح٫ؿظٔخػ٤ش, حُٔؼَ, حُظٌِلش حُظ٘ـ٤ِ٤ش ًَُِٔزش ٝؿ٤َٛخ ٖٓ حُؼٞحَٓ.حُؼَٔ, حُؼ٬هخ

  ح٫ٍطلخع حُٔٔظَٔ ك٢ ٗٔزش حٌُٔخٕ ك٢ ٓي٣٘ش ر٘ـخ١ُ. ٛ٘خى ػيس ػٞحَٓ ٓخػيص ك٢

حٍطلخع ػيى حٌُٔخٕ ك٢ حُٔيٕ ٜٓ٘خ ٓخ ٛٞ ١ز٤ؼ٢ ٓؼَ ح٣ُِخىس حُطز٤ؼ٤ش ك٢ حُ٘ٔٞ 

ٔ٘خ١ن حُٜـ٤َس حُٔـخٍٝس ُٔي٣٘ش حٌُٔخ٢ٗ ح١ُٞ٘ٔ. ًٌُي حُٜـَس ٖٓ ح٣ٍ٧خف ٝ حُ

ر٘ـخ١ُ ٧ٓزخد أ٤٘ٓش أٝ ٤ٓخ٤ٓش, ًٌُي حُـَٝ ُظل٤ٖٔ ٓٔظ١ٞ حُٔؼ٤٘ش ٣ُٝخىس 

حُيهَ ًخٕ ٖٓ أْٛ ح٧ٓزخد ٬ُٗظوخٍ ح٢ُ حُٔيٕ ُِزلغ ػٖ ٓٔظوزَ أك٠َ. ٫ٝ 

٣ول٢ ػ٢ِ أكي إٔ حُويٓخص حُز٣َ٘ش ح٧ٓخ٤ٓش ًخُٜلش ٝحُظؼ٤ِْ ٝحُز٤٘ش حُظلظ٤ش 

ٝحُظ٢ طلظوَ ا٤ُٜخ ح٣ٍ٫خف. ًَ ح٫ٓزخد حُٔخرن ًًَٛخ أىص ح٢ُ ٣ُخىس  ح٤ُِٔٔس ُِٔيٕ

 حُطِذ ػ٢ِ ح٧ٍح٢ٟ ٝطـ٤َ حٓظويحٜٓخ ك٢ حُٔيٕ رٌَ٘ كخى. 

  ٗظ٤ـش ُِظطٍٞ ٝحُظٔيٕ ٝحٗلظخف حُظـخٍس ر٤ٖ حُيٍٝ حُٔـخٍٝس ٝحُٔيٕ أى١ ا٢ُ ٣ُخىس

ك٢ ػيى حًَُٔزخص حُطِذ ػ٢ِ حًَُٔزخص ٝح٤ُ٫خص ح١ٌُ ريٍٝس أى١ ح٢ُ ٣ُخىس ًز٤َس 

ك٢ حُطَهخص ح١ٌُ ٣وخرِٚ ػيى ٓليٝى ٗٔز٤خ ك٢ ػيى حُ٘ٞحٍع ٝحُطَم ح٣َُٔؼش ٝ 

 ٓٞحهق ح٤ُٔخٍحص ىحهَ حُٔيٕ.

  ك٢ حُؼوي ح٫ه٤َ ٜٗيص ٓي٣٘ش ر٘ـخ١ُ حٗلظخف طـخ١ٍ ٓل١َ ك٢ طـخٍس حٓظ٤َحى

حًَُٔزخص ٝح٤ُ٥خص ٝحُظلخ٣َ ػ٢ِ هٞح٤ٖٗ ٝحُِٞحثق حُوخٛش ريهٍٞ حًَُٔزخص ٓؼَ 

ػَٔ حًَُٔزش ح٤ُ٥ش ػ٘ي طخ٣ٍن حٍُٞٛٞ ح٢ُ حُٔ٘خكٌ حُٔل٤ِش, هٞس حُٔلَى رخُلٜخٕ 

ٝٓويحٍ ح٫ٗزؼخػخص ٝحُـخُحص, أرؼخى حًَُٔزش ح٤ُ٫ش رٔخ ٣٘خٓذ ط٤ْٜٔ ٗزٌش حُطَم 

طئػَ رٌَ٘ ٓزخَٗ ػ٢ِ حُز٤جش حُوخثٔش, ٗخ٤ٛي ػٖ حًَُٔزخص حُٔٔظٌِٜش ٝحُظ٢ 

 ػخّ .  ٬ٓٝٓش حُٔٞح١ٖ ٝٓظَٜ حُٔي٣٘ش رٌَ٘ 

  ّح١ٌُ أى١ ح٢ُ   2011ًؼَس حُ٘ٔٞ حُؼ٘ٞحث٢ ٝحُظؼي١ ػ٢ِ ح٧ٍح٢ٟ رؼي ػخ

حٓظزخكش حُظوط٢٤ حُل١َ٠ ُِٔي٣٘ش رٌَ٘ ٓ٘لَى ٝرٌَ٘ ؿٔخػ٢ ٝحُظؼي١ ػ٢ِ 

حُظ٤ْٜٔ ح٧ٓخ٢ٓ ك٢ ػيس ٓٞحٟغ, ٝ ٣ؼٞى ًُي ٧ٓزخد ًؼ٤َس ٜٓ٘خ ٟؼق 

ح٤ُٔخ٢ٓ ٝ  حُظوط٢٤ ٝحَُهخرش ه٬ٍ ٌٛٙ حَُٔكِش ًٌُي ٟؼق ح٫ٓظوَحٍ
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ح٫هظٜخى١ ٝ طيٍٛٞ حُلخُش ح٤٘ٓ٫ش ُِٔي٣٘ش, ٝهي حٗؼٌْ ٌٛح حُظؤػ٤َ رٌَ ٟٝٞف 

ػ٢ِ ٗزٌش حُطَم ح١ٌُ أى١ ح٢ُ ٣ُخىس ح٫هظ٘خهخص ح٣ٍَُٝٔش, ٝحى١ ح٢ُ ٛؼٞرش 

ط٘ل٤ٌ ح١ كٍِٞ ٖٓ ٗؤٜٗخ حُلي ٖٓ حٌُِٔ٘ش ُٜؼٞرش حُحُش حُٔظـخ٣ُٖٝ ٧ٓزخد 

حُٔوخُل٤ٖ حٝ حٓزخد ح٤٘ٓش ٗخرؼش ٖٓ حُوٞف ٖٓ حؿظٔخػ٤ش ًٞؿٞى هز٤ِش طل٢ٔ ٛئ٫ء 

 ٍىٝى ٗؼز٤ش ػخٍٓش ك٢ ٝهض كٔخّ ٓخُحُض ح٫ؿِٜس ح٤٘ٓ٫ش ك٤ٚ ك٢ ١ٍٞ حُز٘خء.

  َٛ٘خى ػٞحَٓ حه١َ حىص ح٢ُ ٟؼق حىحء ٗزٌش حُطَم ىحهَ ك٢ رِؼٕٞ ٓؼ

ٟؼق حىحء ٝ ك٢ٟٞ ٗظخّ حُ٘وَ ىحهَ ٓيحهَ ٝٓوخٍؽ حُل٢. ًٌُي طَحًْ حُ٘لخ٣خص 

ٓوِلخص ح٫ٓٞحم حُؼ٘ٞحث٤ش ٝ ٗلخ٣خص حُٔ٘خ٣ٍغ حُٔوظِلش حىص ح٢ُ طؼطَ ٝحُزَى ٝ 

كًَش ح٤َُٔ. ًٌُي ٗظ٤ـش ح٫هظ٘خهخص ح٣ٍَُٝٔش حى١ ح٢ُ ح٫ٓظويحّ حُو١َٔ ُ٘ٞحٍع 

حُل٢ حُيحه٤ِش حٌُٔظظش رخٌُٔخٕ. ًٌُي حُللَ حُؼ٘ٞحث٤ش ٖٓ هزَ ح٧ٛخ٢ُ ُٔي حٗخر٤ذ 

خٍ ؿِن حُ٘ٞحٍع رخُٔطزخص ٝ حُٔخء ٝحُٔـخ١ٍ ٝؿ٤َٛخ ىٕٝ ٓلخٓزش, ٝأػٔ

حُلٞحؿِ حُوَٓخ٤ٗش ريٕٝ ح١ هطش ٓٔزوش حٓخّ ٓيحهَ حُٔئٓٔخص حُل٤ٌٓٞش ٝ 

 حُٔٔئ٤ُٖٝ ٧ٓزخد أ٤٘ٓش ٝ ٤ٓخ٤ٓش.

 

 ػٍٝ رخط١و اعزؼّبلاد الاسامٟاٌؼٛاًِ اٌزٟ رئصش 4

 اٌؼٛاًِ اٌغ١بع١خ ٚاٌزٛعٗ اٌؼبَ ٌٍذٌٚخ ٌؾىً اٌّذ٠ٕخ اٌّغزمجٍٟ. . أ

ح٤ُٔخ٤ٓش ١٧ رِي ُٜخ حُظؤػ٤َ حُٔزخَٗ ػ٢ِ ؿ٤ٔغ ٓ٘خك٢  ٓٔخ ٫ٗي ك٤ٚ حٕ حُلخُش

حُل٤خس; ك٤غ حٕ حُظٞؿٚ ح٤ُٔخ٢ٓ ُِ٘وزش حُلخًٔش ٣ؼٌْ حُظوط٢٤ ح١ٌُ ٬٣ثْ 

طل٤ٌَْٛ ٝ طٞؿْٜٜ حُٔٔظوز٢ِ, ٫ٝ ٣ٌٖٔ حهلخء كو٤وش حٕ حُزِي ح١ٌُ ٣ؼ٤ٖ ك٢ ظَ 

لض كٌْ حُل٣َش ٝحُي٣ٔٞهَح٤١ش ح٣ُِٜ٘ش ٣وظِق ؿ٣ٌٍخ ػٖ طوط٢٤ رِي طؼ٤ٖ ط

. ك٤غ  [5]ح٫ٗظيحد حٝ ح٫ٓظؼٔخٍ حُٔزخَٗ حٝ حُـ٤َ حُٔزخَٗ حٝ كٌْ حَُؿَ حُلَى

٣ـذ حٕ ط٘خٍى ح٤١خف حُٔـظٔغ ًحص ح٫هظٜخٙ ك٢ ٍْٓ حُوطش ح٫ٓظَحط٤ـ٤ش 

ُِٔي٣٘ش, ك٤غ طَٔ ٌٛٙ حُؼ٤ِٔش رؼيس َٓحكَ ٖٓ حٍُٔ٘ٞس ٝ ح٫ٓظلظخء ٍُِٞٛٞ ح٢ُ 

 ٢ حُٔٔظوزَ.طوط٢٤ ٓلٌْ ٣ويّ حُٔـظٔغ ٝ حر٘خءٙ ك

 إٌّٛ الالزقبدٞ ٚ اٌمٛح اٌؾشائ١خ . ة

ٖٓ حُ٘خك٤ش ح٫هظٜخى٣ش ٣ظؤػَ حُظوط٢٤ رٌَ٘ كخى رخُؼخَٓ ح٫هظٜخى١ ُِٔي٣٘ش. ك٤غ 

طوظِق ٓٔخكش ح٫ٍٝ حُٔوٜٜش طزؼخ ٌَُ ٗ٘خ١, ك٘ـي ٓٔخكش ح٫ٍٝ 

حُٔوٜٜش ُِٔ٘خ١ن حٍُِحػ٤ش طوظِق ػٖ ٓٔخكش ح٫ٍٝ حُٔوٜٜش ُِٔ٘خ١ن 

َك٤ٜ٤ش, ٝ ػ٤ِٚ حٕ ًَ ٗ٘خ١ ٣لظخؽ ح٢ُ ٓٔخكش ٓؼ٤٘ش ُظؤى٣ش ٝظ٤لظٚ حُٜ٘خػ٤ش حٝ حُظ

ح١ُٞ٘ٔ رٜخ. ًٌُي حٕ ٗٞع حُ٘٘خ١ ٝػٖٔ هطؼش ح٫ٍٝ ٣ظؤػَ رخُٔٔخكش ٖٓ ًَِٓ 
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حُٔي٣٘ش. ٝػ٤ِٚ كبٕ ػ٬هش هطؼش ح٫ٍٝ ٝػٜٔ٘خ طؼظزَ ػ٬هش ٓؼويس حً طظـ٤َ ه٤ٔش 

غ ٓغ حُ٘ٔٞ حُطز٤ؼ٢ ٌُِٔخٕ. ح٫ٍٝ رظـ٤َ حُزؼي ٖٓ ًَِٓ حُٔي٣٘ش ح١ٌُ ريٍٝٙ ٣ظٞٓ

٬ٗكع حٕ حٓظؼٔخ٫ص ح٧ٍح٢ٟ طو٠غ ُِٔ٘خكٔش ر٤ٜ٘خ ٝر٤ٖ حٓظؼٔخ٫ص ح٧ٍح٢ٟ 

ح٧هَٟ. ك٤غ ٗـي حٕ حٛلخد ح٧ٍح٢ٟ ٤ٔ٣ِٕٞ ُظـ٤َ حٓظويحٜٓخ رٔخ ٣ـ٢٘ ُْٜ 

ح٣ُِٔي ٖٓ ح٫ٍرخف ٝ حُلٞحثي. ٓؼخٍ ػ٢ِ ًُي ٛٞ طـ٤َ حٓظويحّ ح٧ٍح٢ٟ حٍُِحػ٤ش 

ٍٝ ٤ٌ٘ٓش  حٝ ٛ٘خػ٤ش .  ح٢ُ حٍح

 اٌؼٛاًِ الاعزّبػ١خ ٚ رشو١جخ اٌّغزّغ . ط

٤ٔ٣َ حُ٘خّ ك٢ حُٔـظٔؼخص حُؼَر٤ش ح٢ُ حُز٘خء ح٫كو٢ ٝ حُٔٔظوَ ٝ ٣ؼِكٕٞ ػٖ 

حٌُٖٔ ك٢ حُ٘ون ٝحُظـٔؼخص ح٤ٌُ٘ٔش ٗظ٤ـش هِش حُو٤ٜٛٞش ٝ ح٫ٓظو٤ُ٬ش رٜخ. ك٘ـي 

ظ١ٞ ىهِْٜ, حٕ حُ٘خّ ٣ظـٔؼٕٞ ك٢ ٓ٘خ١ن ٝ حك٤خء كٔذ ُْٜٞٗ حٝ ػَهْٜ حٝ ٓٔ

كظَٜص ح٫ك٤خء حَُحه٤ش ٝ ح٫ك٤خء حُلو٤َس ٝ ح٫ك٤خء حُٔؼيٝٓش. ٝ ٗـي حٕ 

حُٔٔظؼ٣َٖٔ ٤ٔ٣ِٕٞ ح٢ُ ح٫ٓظؼٔخٍ ك٢ ح٫ك٤خء حَُحه٤ش حٝ رخُوَد ٖٓ طـٔؼخص 

حُٔل٤طش رٜخ. ٝ طزيأ ٖٓ ٛ٘خ ػ٤ِٔش حُٔ٘خكٔش ٝحُٔٔخٝٓش ػ٢ِ حُؼوخٍحص ٝ طـ٤َ 

 . [6]حٓظويحٜٓخ ك٢ ظَ حٗؼيحّ حَُهخرش

 

 ػلالخ اعزخذاَ الأسامٟ ٚ رٌٛذ اٌشؽلاد  ٚعزة اٌشؽلاد داخً  ؽٟ ثٍؼْٛ   5

ٖٓ حٍرغ َٓحكَ ٍث٤ٔ٤ش, ح٫ٝ طُٞي  (Trip prediction)طظٌٕٞ ػ٤ِٔش حُظ٘زئ حُظو٤ِي٣ش 

حَُك٬ص  ٢ٛٝ حُٔ٘خ١ن حُظ٢ ط٘طِن ٜٓ٘خ حَُك٬ص ٝ رخُؼخىس طٌٕٞ حٍُِٔ٘, ػخ٤ٗخ ط٣ُٞغ 

٣ظْ ح٤ُٜخ ؿٌد ح٫كَحى ٗظ٤ـش ُٞؿٞى ٓظخؿَ حٝ َٓحًِ طؼ٤ٔ٤ِش حٝ حَُك٬ص ٢ٛٝ حُٔ٘خ١ن حُظ٢ 

طَك٤ٜ٤ش, ػخُؼخ حهظ٤خٍ ح٫ِٓٞد ٢ٛٝ طٌٖٔ ك٢ حهظ٤خٍ حِٓٞد حُظ٘وَ ٌُٜٙ حَُكِش هي ٣ٌٕٞ 

رخٓظويحّ ٝٓخثَ ٗوَ ػخٓش حٝ هخٛش حٝ رخٓظويحّ ىٍحؿش حٝ ؿ٤َٛخ ٖٓ حُٞٓخثَ حُٔظخكش, 

طِٔي ٍُِٞٛٞ ح٢ُ ٓ٘طوش حُـٌد. طٔظويّ ٍحرؼخ طو٤ٜٚ حُٔٔخٍ ٢ٛٝ ح١ ٣َ١ن ٓٞف 

 (.1ٌٛٙ حُط٣َوش ػ٢ِ ٗطخم ٝحٓغ ُِظ٘زئ رخَُك٬ص حُٔٔظوز٤ِش ًٔخ ٛٞ ٓز٤ٖ رٌَ٘ )



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   281 

 
 

 

 (: ٓوط٢ طُٞي حَُك٬ص1ٌَٗ)

 

ٓيٍٓش(. ٝػيى  325( ٣ٟٞق ػيى ٓيحٍّ حُظؼ٤ِْ حُلَ ىحهَ ٓي٣٘ش ر٘ـخ١ُ)2حٌَُ٘ )

 . [7]ٓيٍٓش ٓ٘ظَ٘س ىحهَ حُل٢ حٌُٖٔ 19 ٓيحٍّ حُظؼ٤ِْ حُلَ ىحهَ ك٢ رِؼٕٞ ح٢ٌُ٘ٔ رِؾ

Land Use  

Trip 
Generation  

Trip 
Distribution  

Model Split  

Traffic 
Assignment 
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(: ػ٬هش طز٤ٖ ػيى ٓيحٍّ حُظؼ٤ِْ حُلَ ك٢ ك٢ رِؼٕٞ  ٝ ػيى ٓيحٍّ حُظؼ٤ِْ حُلَ ك٢ ٓي٣٘ش 2ٌَٗ )

 ر٘ـخ١ُ

 

% ٖٓ حؿٔخ٢ُ ٓيحٍّ حُظؼ٤ِْ حُلَ ىحهَ 6طٔؼَ ٗٔزش ٓيحٍّ حُظؼ٤ِْ حُلَ ىحهَ ك٢ رِؼٕٞ 

حٓظؼٔخٍ حُٞكيحص ح٤ٌُ٘ٔش ح٢ُ َٓحًِ طؼ٤ٔ٤ِش  ٗطخم ٓي٣٘ش ر٘ـخ١ُ. ك٤غ طْ طل٣َٞ ٝحػخىس

طـٌد ٓجخص حَُك٬ص ح٤ٓٞ٤ُش ح٢ُ حُل٢ ح٢ٌُ٘ٔ. ًٌُي طْ طـ٤٤َ ك٢ ٤ٌِ٤ٛش حُٔزخ٢ٗ ٝ 

( ٣ٟٞق ػيى 3طل٣َٞٛخ ُلظق ٗ٘خ١خص طـخ٣ٍش ٓوخُلش ُِظوط٢٤ ح٫ٓظَحط٤ـ٢ حٓخ حٌَُ٘ )

 .٢ رِؼٕٞ حُطِزش ك٢ ًَ ٓيٍٓش ٝحُظ٢ ريٍٝٛخ طٔؼَ ػيى حَُك٬ص ح٤ٓٞ٤ُش ُل

 

 

94% 

6% 

 مدينة بنغازي 

 حي بلعــــون 
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 (:  : ٣ٟٞق ػيى ٓيحٍّ حُظؼ٤ِْ حُلَ ٝ ػيى حُطِزش ىحهَ ك٢ رِؼٕٞ  3ٌَٗ )

طوظِق ػٞحَٓ ؿٌد حَُك٬ص ٖٓ ٓ٘طوش ٧ه١َ, ٓؼَ ح٫ُظلخم رؤٓخًٖ حُيٍحٓش حٝ حُؼَٔ حٝ 

حُظٔٞم. ٍك٬ص ُـَٝ حُظؼ٤ِْ طؼظزَ ٖٓ حْٛ ػٞحَٓ ؿٌد حَُك٬ص ُل٢ رِؼٕٞ . ٝحٌَُ٘ 

١خُذ ٝ  ١68000ِزش ٓيحٍّ حُظؼ٤ِْ حُلَ ىحهَ ٓي٣٘ش ر٘ـخ١ُ طـخُٝ  ( ٣ٟٞق  حٕ ػيى4)

١خُذ ٝ ١خُزش,  4560ك٢ رِؼٕٞ [. ك٤غ حٕ ػيى ١ِزش ٓيحٍّ حُظؼِْ حُلَ ىحهَ [١7خُزش 

ك٤غ طؼظزَ ٌٛٙ حَُك٬ص ػذء ػ٢ِ ٗزٌش حُطَم ٝ طئػَ ِٓزخ ػ٢ِ ًلخءطٜخ. ٖٝٓ ٗخك٤ش 

ْ طيهَ ك٢ ٗطخم حُيٍحٓش ٓؼَ )ؿخٓؼش حه١َ طٞؿي َٓحًِ طؼ٤ِْ حه١َ ك٢ ك٢ رِؼٕٞ ُ

حُؼَد حُطز٤ش , ؿخٓؼش ر٘ـخ١ُ حُلي٣ؼش, حُٔؼٜي حُٜل٢, حُـخٓؼش حُي٤ُٝش , ٓؼٜي حُظ٤٤ٌق 
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ٍٍ طؼَٔ ػ٢ِ ؿٌد حػيحى ًز٤َس ٖٓ حُط٬د ىحهَ ٌٛح  ٝحُظز٣َي (. طؼظزَ ٌٛٙ َٓحًِ طؼ٤ِْ ػخ

ٓظليحػٜخ ىحهَ ك٢ رِؼٕٞ  ٝ حُل٢ ح٢ٌُ٘ٔ . ًٌُي ٫ ٣ٌٖٔ طـخَٛ طؤػ٤َ حُٔئٓٔخص حُظ٢ طْ ح

ُْ طِٜ٘ٔخ ٌٛٙ حُيٍحٓش ٓؼَ ٌٓظذ حُوط١ٞ ح٤ُِز٤ش ٝ هخػش حُؼ١ِ٤٘ ُِٔ٘خٓزخص , ٝ حُؼي٣ي ٖٓ 

 حًَُ٘خص حُوخٛش ٝحُٔوخُٕ.

 

 ( : ػيى ١ِزش ٓيحٍّ حُظؼ٤ِْ حُلَ ىحهَ ك٢ رِؼٕٞ ك٢ ٓي٣٘ش ر٘ـخ4١ٌَُٗ )

٢ حُز٤٘ش حُظلظ٤ش . ًٌُي ٣لي حُل٢ ٣ؼظزَ ك٢ رِؼٕٞ ٖٓ حك٤خء ٓي٣٘ش ر٘ـخ١ُ حُظ٢ طلظوَ حُ

(. ٌٛٙ 6حُط٣َن ح٣َُٔؼش ٝ حَُث٤ٔ٤ش حُظ٢ طـؼَ ػيى حُٔيحهَ ٝ حُٔوخٍؽ ٓليى ٌَٗ)

حُٔيحهَ ٝ حُٔوخٍؽ طٌٕٞ ٓؼَٟش رٌَ٘ ٓزخَٗ ُِظؤػ٤َ حُ٘خؿْ ػٖ ٣ُخىس طيكن حُؼَرخص ك٢ 

( Model split)  ٓخػخص حٌٍُٝس. حُظيكن حٌُز٤َ ك٢ حُؼَرخص حُ٘خطؾ ٖٓ حهظ٤خٍ حِٓٞد حُظ٘وَ

ٝح١ٌُ حٗظؾ ٣ُخىس ػخ٤ُش ك٢ ُٖٓ   (F-Level)حى١ ح٢ُ حٗولخٝ ٓٔظ١ٞ حىحء حُط٣َن ح٢ُ 

 حً بلعــون  مدٌنة بنغازي
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ػ٘ي ٓيحهَ ٝ ٓوخٍؽ   (Traffic Bottleneck)طؤهَ حَُك٬ص ٝح٫هظ٘خهخص ح٣ٍَُٝٔش 

 حُل٢.

 

 

 رِؼٕٞ(: ٣ٟٞق حُٔٞهغ حُؼخّ ُل٢ 5ٌَٗ )

 

  (Trip Prediction)٤ش حُظ٘زئ رخَُك٬ص  طو٤ٜٚ حُٔٔخٍ ٣ؼظزَ حُوطٞس ح٧ه٤َس ك٢ ػِٔ

. ك٢ رِؼٕٞ ٖٓ ح٫ك٤خء حُظ٢ طلظوَ ُِز٤٘ش حُظلظ٤ش. ك٤غ طْ ٍٛق رؼٞ حُٔٔخٍحص حُٔئهظش 

٣ٟٞق حُٔيحهَ ٝ حُٔوخٍؽ ُل٢  (7)ُلِلِش ٓؼخٗخس حُٔٞح٤٘١ٖ ٝطو٤َِ ُٖٓ حُظؤه٤َ. ٌَٗ 

 ح٫هَ كَػ٢.  ٓيحهَ , حكيحٛٔخ ٍث٢ٔ٤ ٝ  2رِؼٕٞ , ك٤غ ٣لظ١ٞ حُل٢ ػ٢ِ ػيى 
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 حَُ٘ه٢ ٝ حُـَر٢  رِؼٕٞ(: ٣ٟٞق طو٤ٜٚ حُٔٔخٍحص  ىحهَ ك٢ 6ٌَٗ )

 

 اٌخبرّخ ٚاٌزٛف١بد  6

طؼظزَ ظخَٛس ح٫ُىكخّ ح١ٍَُٝٔ ٖٓ حُٔ٘خًَ حُ٘خثؼش ك٢ ىٍٝ حُؼخُْ ػ٢ِ كي ٓٞحء. 

ٖٓ ُٖٓ رؼ٤ي طَٓوض ظخَٛس ح٫ُىكخّ ح١ٍَُٝٔ ٓغ ٣ُخىس حُظٞٓغ ٝ حُظٔيٕ ىحهَ حُٔيٕ. 

طوظِق ٓٔززخص ح٫ُىكخّ ٖٓ ٓي٣٘ش ح٢ُ أه١َ. ك٢ ك٢ رِؼٕٞ ر٘ـخ١ُ ٣ؼظزَ طـ٤َ حٓظويحّ ٝ

ح٧ٍح٢ٟ ٝ حػخىس حٓظؼٔخٍ حُؼوخٍحص رٌَ٘ ٓ٘خك٢ ُِظوط٢٤ حُؼخّ ُِل٢ ٖٓ ح٫ٓزخد حُٔزخَٗس 

ػٖ ح٫ُىكخّ ح١ٍَُٝٔ. ك٤غ حى١ حُظـ٤َ ك٢ ٤ٌِ٤ٛش حُل٢ ح٢ٌُ٘ٔ ح٢ُ طُٞي ػيى ٖٓ 

٬ص حُٔظ٘زؤ رٜخ. ٌٛٙ ح٣ُِخىس حىص ح٢ُ ٣ُخىس حُظيكن ػ٢ِ حُطَم ٓغ حَُك٬ص حًزَ ٖٓ حَُك

ػزخص ٓؼش حُط٣َن حُٜٔٔٔش ٓٔزوخ. ٓٔخ حى١ ح٢ُ هٍٜٞ ٗزٌش حُطَم ػٖ حىحء ٜٓخٜٓخ ٝ 

ٝح١ٌُ حٗظؾ ٣ُخىس ػخ٤ُش ك٢ ُٖٓ طؤهَ حَُك٬ص   (F- Level)حٗولخٝ ٓٔظ١ٞ حىحءٛخ ح٢ُ 

 ػ٘ي ٓيحهَ ٝ ٓوخٍؽ ك٢ رِؼٕٞ.  (Traffic Bottleneck)ٝ ح٫هظ٘خهخص ح٣ٍَُٝٔش 
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حٕ ظخَٛس حػخىس حٓظؼٔخٍ ح٫ٍح٢ٟ ٝحػخىس حٓظويحٜٓخ ُٜخ حٌُؼ٤َ ٖٓ حُظؤػ٤َحص حُظ٢ 

طْٔ ك٤خس حُٔٞح١ٖ ٝطئػَ ػ٢ِ ؿٞىس حُل٤خس ك٢ حُٔٔظوزَ. ٝح٤ٌُْ رؼٞ ح٤ُ٫خص حُظ٢ ٖٓ 

 ٌٛٙ حُظخَٛس : طلـ٤ْٓويٍٝٛخ 

ُٔي٣٘ش ك٢ حُٔ٘ٞحص ح٫ه٤َس ػ٢ِ ػ٤ِٔش حػَص حُؼٞحَٓ ح٤ُٔخ٤ٓش حُظ٢ طٞحُض ػ٢ِ ح -1

 حُظوط٢٤ ٝ حٓظويحّ ح٫ٍح٢ٟ.

٣ـذ ح٫ػظ٘خء رخُز٤٘ش ح٫ٓخ٤ٓش ٣ٍ٨ُخف ٝ حُو١َ ُِلي ٖٓ حُٜـَس حُؼ٤ٌٔش ح٢ُ  -2

 حُٔيٕ حُظ٢ حىص ح٢ُ ٣ُخىس ًز٤َس ك٢ ٗٔزش ٌٓخٕ حُٔيٕ.

٣ـذ َٓحهزش ػ٤ِٔش حػطخء حَُهٚ ٨ُؿَحٝ حُظـخ٣ٍش ٓؼَ حُٔيحٍّ ,  -3

حُٔلخٍ حُظـخ٣ٍش, َٓحًِ حُظي٣ٍذ ٝ ؿ٤َٛخ , رٔخ ٣٘خٓذ حُز٤٘ش  حُٜٔلخص ,

حُظلظ٤ش ُِٔ٘خ١ن ٝ حُظوط٢٤ ح٫ٓظَحط٤ـ٢ ُٜخ , ٝحًح ٝؿذ طـ٤َ حٓظويحّ حُؼوخٍ 

٣َؿ٢ ح٫هٌ ك٢ ح٫ػظزخٍ ح٫ٌٓخ٤ٗخص حُٔظخكش ٖٓ ٓٞحهق ٤ٓخٍحص , ٝكـْ 

 ٓظ٬ٜى.ح٣ُِخىس ك٢ ػيى ح٫كَحى ٝٓويحٍ ح٤ُٔخٙ ٝ حٌَُٜرخء حُٔظٞهغ ٬ُ

٣ـذ ٟٝغ ٟٞحر٢ حًؼَ َٛحٓش ػ٢ِ طـخٍس حٓظ٤َحى حًَُٔزخص, ٝ ططز٤ن  -4

حُوٞح٤ٖٗ ٝ ػيّ ط٤ٜٜٔ٘خ ٝ حُظلخ٣َ ػ٤ِٜخ ٖٓ ٗخك٤ش ٓٞحٛلخص حًَُٔزخص حُٔ٘خٓزش 

ُِز٤٘ش حُظلظ٤ش ح٤ُِز٤ش, ٖٓ ك٤غ حرؼخى حًَُٔزش ح٤ُ٫ش رٔخ ٣٘خٓذ ط٤ْٜٔ ٗزٌش 

 ُٜخ ح٢ُ حُٔٞحٗت ح٤ُِز٤ش. حُطَم . حُؼَٔ ح٫كظَح٢ٟ ًَُِٔزخص ػ٘ي ىهٞ

ح٣ـخى ٤ٌِ٤ٛش ٍهخر٤ش ٝ ط٘ظ٤ٔ٤ش كؼخُش ٩ُحُش حُٔزخ٢ٗ حُؼ٘ٞحث٤ش ٝ حُٔظـخ٣ُٖٝ  -5

حُٔٔظٔي٣ٖ هٞطْٜ ٝ ٗلًْٞٛ ُٞؿٞى هز٤ِٚ طل٤ْٜٔ  حٝ ٧ٓزخد ح٤٘ٓش هٞكخ ٖٓ ٍىٝى 

 ٗؼز٤ش ػخٍٓٚ ك٢ ٝهض كٔخّ ٓخُحُض ح٫ؿِٜس ح٤٘ٓ٫ش ك٢ ١ٍٞ حُز٘خء.

 

  اٌّشاعغ

ي ١خَٛ , كٞحىع حٍَُٔٝ ك٢ ٓي٣٘ش ر٘ـخ١ُ ٝ ٍٓخُش ٓخؿٔظ٤َ ؿ٤َ ري١ٝ , كخٓ [.1]

 1992 –ر٘ـخ١ُ  –ؿخٓؼش هخ٣ٍْٞٗ  -ٍٓ٘٘ٞس

, حػَ حٓظويحّ ٝحػخىس حٓظؼٔخٍ ح٧ٍح٢ٟ 2018حَٗف حُٔؼ٤ط٢ , كخٍّ حُظ٢َٗٞٛ  [.2]

ػيى  -ىٍحٓش ٤ٓيح٤ٗش -رٌَ٘ ٓ٘خك٢  ُِظوط٢٤ ح٫ٓظَحط٤ـ٢ ػ٢ِ كًَش حٍَُٔٝ

 ّٞ ٝ حُظو٤٘ش ,حُٔـِش حُي٤ُٝش ُِؼ13ِ

ٝ حُو١َّٞ حٌُز١َ ٝ حُظٔيى ح٫كو٢ ٝ حػخٍس ػ٢ِ حُظطٍٞ  1999ٓخ٤ٓٚ ػ٢ِ حَُ٘ٔ  [.3]

 ؿخٓؼش حُو١َّٞ –ٍٓخُش ٓخؿٔظ٤َ  –حُؼَٔح٢ٗ 
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, ٛ٘يٓش حُ٘وَ ٝ حٍَُٔٝ , ٓزخىة طوط٢٤ حُ٘وَ ٝ  1994ػزيحُٔ٘ؼْ , ػ٢ِ ٓلٔي 4 [.4]

 ر٤َٝص ُز٘خٕ. –ىحٍ حَُحطذ حُـخٓؼ٤ش  –حٍَُٔٝ ىحهَ حُٔيٕ 

ٕٞ , حٗطٕٞ : حُظ٘ظ٤ْ ح٢ٌِ٤ُٜ ح٫َٓحث٢ِ٤ ُِٔيٕ ك٢ ح٠ُلش حُـَر٤ش. ٓئٓٔش ً [.5]

 1995حُيٍحٓخص حُلِٔط٤٘٤ش , ر٤َٝص  

, ىحٍ  1ؿ٤ْ٘ , ػؼٔخٕ ٓلٔي , طوط٢٤ حٓظويحّ ح٫ٍٝ ح٣َُل٢ ٝ حُل١َ٠ , ١ [.6]

  2001حُٜلخء َُِ٘٘ ٝ حُظ٣ُٞغ , ػٔخٕ , 

 ( /https://moe.gov.lyهْٔ حُظؼ٤ِْ حُلَ ) –ُٝحٍس حُظؼ٤ِْ  [.7]

 2012 –ِٜٓلش ح٫كٜخء ٝ حُظؼيحى ٤ُز٤خ  -حُـٜخُ ح١ًَُِٔ ُ٪كٜخء [.8]

(http://bsc.ly#/ ) 

, 2016حُز٘ي حُي٢ُٝ ٌُِٔخٕ. طو٣ََ ػٖ ٌٓخٕ ىُٝش ٤ُز٤خ [.9]

http://www.worldbank.org/en/country/libya)  ) 
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http://www.worldbank.org/en/country/libya
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                                            اٌٍّخـ

ٌِٗض حُظٌُ٘ٞٞؿ٤خ أكي حُؼ٘خَٛ حُٜٔٔش ٝحَُث٤ٔ٤ش ك٢ ططٍٞ حُٔيٕ, ٝطلي٣ي أٌٗخٍ 

حُلخ٢ُ "رؼَٜ حُظٌُ٘ٞٞؿ٤خ" حٌُٟ ظَٜ طؤػ٤َٙ ٝحٟلخ   ٓوططخطٜخ حُل٣َ٠ش. ٠ٔٔ٣ حُؼَٜ

ػ٠ِ حُؼ٘خَٛ ح٧ٓخ٤ٓش ُِل٤خس حُل٣َ٠ش ) حٌُٖٔ, ٝحُ٘وَ, ٝحُؼَٔ, ٝحُظَك٤ٚ ( رٌَ٘ ًز٤َ 

ٝهخٛش  ٖٓ حُ٘خك٤ش حُِٞؿٔظ٤ش, ٝحٌُٔخ٤ٗش, ٝح٤ُِ٘ٓش. ًٌُي طؤػ٤َ ططٍٞ ٗظْ حُٔؼِٞٓخص 

رٌخكش ؿٞحٗزٜخ حُٔوظِلش )حُؼَٔح٤ٗش ٝح٫طٜخ٫ص ػ٠ِ ططٍٞ حُٔيٕ ٝٓوططخطٜخ حُل٣َ٠ش 

ٝح٫هظٜخى٣ش ٝح٫ؿظٔخػ٤ش(, كخُٔيٕ أٛزلض حَُٔحًِ حَُث٤ٔ٤ش ُظـٔغ ح٧ٗ٘طش ٝح٧كَحى, 

ٝحُٔظظزغ ُل٤خس ٓخ٢ً٘ حُٔيٕ ٣ِظْٔ طلٍٞ ؿخُز٤ش أٗ٘طظْٜ ٬ُػظٔخى ػ٠ِ طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص 

حٓظي ٤َُ٘ٔ أٗ٘طش حُؼَٔ  ٝح٫طٜخ٫ص, ُْٝ ٣وظَٜ ح٧َٓ ػ٘ي كي أٗ٘طش حُويٓخص كلٔذ رَ

ًٌُي. ٝٗظَح  ٧ٕ حُٔي٣٘ش ٢ٛ ح٤ٌُخٕ حٌُز٤َ ح١ٌُ ٣ل١ٞ ًخكش ٌٛٙ ح٧ٗ٘طش, ٌُح ريأص طليع 

طـ٤َحص ٛخٓش ػ٠ِ ٓٔظٟٞ ؿٞحٗزٜخ ح٧ٓخ٤ٓش حُؼ٬ػش; حُؼَٔح٤ٗش ٝح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش, 

ض ٖٓ حُظٌُ٘ٞٞؿ٤خ ٢ٛ ًُٝي حٓظـخرش  ُٔظطِزخص ٌٛٙ ح٧ٗ٘طش ح٫ٌُظ٤َٗٝش حُـي٣يس, ٝحُظ٢ ؿؼِ

أكي حُٔؼخ٤٣َ ح٧ٓخ٤ٓش ك٢ طلي٣ي ٓئَٗحص ؿٞىس حُٔي٣٘ش ٝطلي٣ي ٓٞحٛلخطٜخ حُو٤خ٤ٓش ك٢ ٓيٟ 

  ٬ٛك٤ظٜخ ُِل٤خس حُؼخٓش.

طٜيف ٌٛٙ حٍُٞهش حُزلؼ٤ش حُز٤ٔطش ا٠ُ ط٢٤ِٔ ح٠ُٞء ػ٠ِ ىٍٝ حُظٌُ٘ٞٞؿ٤خ ك٢ حُظؤػ٤َ ػ٠ِ 

ق ٣ٌٖٔ إٔ ٣ٔظلخى ٜٓ٘خ ك٢ ػ٤ِٔش حػخىس حُـٞحٗذ حُٔوظِلش ُٔٔظوزَ حُٔي٣٘ش حُل١َ٠, ٤ًٝ

 حػٔخٍ ٓي٣٘ش ر٘ـخ١ُ رٔٞحٛلخص طٔٔق ُٜخ إٔ طٌٕٞ ٓي٣٘ش ٤ًًش.

 اٌىٍّبد اٌذاٌخ

 ٓي٣٘ش ر٘ـخ١ُ. -حُٔوططخص حُل٣َ٠ش -حُٔيٕ ح٤ًٌُش -حُظٌُ٘ٞٞؿ٤خ

mailto:Fathea.Gumma@uob.edu.ly
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Abstract 

Technology has been one of the most important and key elements in 

the development of cities and the identification of forms of urban 

planning. The present era is called the "era of technology", which has 

a clear impact on the basic elements of urban life (housing, 

transportation, work and recreation), especially in terms of logistics, 

spatial and temporal. In addition to this, the impact of information and 

communication development systems on cities urban development and 

urban planning in all its different aspects (urban, economic and social) 

have become the main centers of the community of activities and 

individuals and are following the lives of urban dwellers. The majority 

of their activities are based on information and communication 

technology, even the work activities. Since the city is the large entity 

that encompasses all these activities, significant changes have 

occurred at the level of its three basic urban, social and economic 

structures in response to the requirements of these new electronic 

activities, which made technology one of the basic criteria in 

determining the city quality indicators and specifications Standard in 

their suitability for public life.  

This simple paper aims to highlight the role of technology in 

influencing the different aspects of the city's urban future and how it 

can be used in the reconstruction process of the city of Benghazi with 

specifications that allow it to be a smart city. 

 اٌّمذِخ

أٛزلض حُظٌُ٘ٞٞؿ٤خ طٌَ٘ أكي حُؼ٘خَٛ حُٜٔٔش ٝحَُث٤ٔ٤ش ك٢ ططٍٞ حُٔيٕ, ٝطلي٣ي أٌٗخٍ 

ٓوططخطٜخ حُل٣َ٠ش كؼ٠ِ َٓ حُظخ٣ٍن رلغ ح٫ٗٔخٕ ػٖ أك٠َ حُٔزَ ُظٞك٤َ حكظ٤خؿخطٚ 

ٝطِز٤ش ططِؼخطٚ, كؤٍٝ حٓظويحّ ُِظٌُ٘ٞٞؿ٤خ ًخٕ حٓظويحّ ح٫ٗٔخٕ ٨ُْٜٓ حُلـ٣َش ُظل٤ٖٔ 

٠ٔ حُؼَٜ حُلخ٢ُ "رؼَٜ حُظٌُ٘ٞٞؿ٤خ"  ُٔخ ٣ٜ٘يٙ حُؼخُْ ٖٓ طل٫ٞص ًز٤َس ح٤ُٜي. ٣ٔ

ٝٝحٓؼش ك٢ حُؼ٘خَٛ ح٧ٓخ٤ٓش ُِل٤خس حُل٣َ٠ش ) حٌُٖٔ, ٝحُ٘وَ, ٝحُؼَٔ, ٝحُظَك٤ٚ ( رٌَ٘ 

ًز٤َ ٝهخٛش  ٖٓ حُ٘خك٤ش حُِٞؿٔظ٤ش, ٝحٌُٔخ٤ٗش, ٝح٤ُِ٘ٓش. كخُظٌُ٘ٞٞؿ٤خ ٓخٛٔض ك٢ حكيحع 

ك٢ حُٞحهغ حُل١َ٠ حُٔؼخَٛ, ٝهخٛش ك٤ٔخ ٣ظؼِن رظٌُ٘ٞٞؿ٤خ طـ٤٤َحص ًز٤َس ٝػ٤ٔوش 

حُٔؼِٞٓخص ٝح٫طٜخ٫ص حُظ٢ حٓظطخػض ك٢ أهَ ٖٓ كوي٣ٖ ٖٓ حُِٖٓ ٖٓ ط٤ٌَ٘ ٓلخ٤ْٛ 
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ؿي٣يس ٝٓظـ٤َس ك٢ طلي٣ي ٓخ٤ٛش حُٔيٕ ٝٓوططخطٜخ حُل٣َ٠ش رٌخكش ؿٞحٗزٜخ حُٔوظِلش. كخُٔيٕ 

حى, ٝحُٔظظزغ ُل٤خس ٓخ٢ً٘ حُٔيٕ ٣ِظْٔ أٛزلض حَُٔحًِ حَُث٤ٔ٤ش ُظـٔغ ح٧ٗ٘طش ٝح٧كَ

طلٍٞ ؿخُز٤ش أٗ٘طظْٜ ٬ُػظٔخى ػ٠ِ طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ٝح٫طٜخ٫ص. ٝٗظَح  ٧ٕ حُٔي٣٘ش 

٢ٛ ح٤ٌُخٕ حٌُز٤َ ح١ٌُ ٣ل١ٞ ًخكش ٌٛٙ ح٧ٗ٘طش, ٌُح ريأص طليع طـ٤َحص ٛخٓش ػ٠ِ ٓٔظٟٞ 

ظٜخى٣ش, ًُٝي حٓظـخرش  ُٔظطِزخص ٌٛٙ ٤ًخٗخطٜخ ح٧ٓخ٤ٓش حُؼ٬ػش; حُؼَٔح٤ٗش ٝح٫ؿظٔخػ٤ش ٝح٫ه

ح٧ٗ٘طش ح٫ٌُظ٤َٗٝش حُـي٣يس. ٌٛح حُظـ٤َ ح١ٌُ حكظٟٞ حُٔيٕ ر٠ٜٔٔٞٗخ حُ٘خَٓ أٟخف ح٣ُِٔي 

ٖٓ حُظلي٣خص ك٢ طلي٣ي ٝطؼ٣َق ٓلّٜٞ حُٔيٕ ٝٓٔظوزِٜخ حُل١َ٠. ٝػ٢ِ حَُؿْ ٖٓ ٓلخُٝش 

ِ حُل١َ٠ ُِٔيٕ ا٫ أْٜٗ ُْ حُؼي٣ي ٖٓ حُيٍحٓخص حُزلؼ٤ش كْٜ طؤػ٤َ حُظٌُ٘ٞٞؿ٤خ ػ٠ِ حُل٤

 ٣ظٌٔ٘ٞح ٖٓ حٍُٞٛٞ ح٠ُ حؿٔخع كٍٞ ١ز٤ؼش ٌٛح ح٧ػَ.

 أ٘ذاف اٌذساعخ 

ٖٓ أْٛ حٛيحف حُيٍحٓش ٛٞ ط٢٤ِٔ ح٠ُٞء ػ٠ِ طؤػ٤َ حُظٌُ٘ٞٞؿ٤خ ػ٠ِ حُـٞحٗذ حُٔوظِلش 

ُٔٔظوزَ حُٔي٣٘ش حُل١َ٠, ك٢ ٓلخُٝش ُلْٜ ٌٛح حُظؤػ٤َ ػ٠ِ ؿٞحٗذ حُٔي٣٘ش ٝ ٝٓيٟ 

ٓظلخىس ٓ٘ٚ ك٢ ٓؼخُـش حُظلي٣خص حُظ٢ طٞحؿٚ حػخىس حػٔخٍ ٓي٣٘ش ر٘ـخ١ُ حٌٓخ٤ٗش ح٫

 ٝٓٔظوزِٜخ حُل١َ٠.

 ١٘ى١ٍخ اٌذساعخ 

 ٌٛٙ حُيٍحٓش حُزلؼ٤ش ط٘لَٜ ك٢ حُ٘وخ١ ح٧ٓخ٤ٓش حُظخ٤ُش:

 .حُظٌُ٘ٞٞؿ٤خ ٖٓ ٝؿٜش ٗظَ ػخٓش 

 .طؤػ٤َ حُظٌُ٘ٞٞؿ٤خ ػ٠ِ حُـٞحٗذ حُٔوظِلش ُٔٔظوزَ حُٔي٣٘ش 

 ً٘ ًٔٞؽ ُِٔي٣٘ش حُظٌُ٘ٞٞؿ٤ش حُٔؼخَٛس ٝحُٔٔظوز٤ِش.حُٔي٣٘ش ح٤ًٌُش 

  ّٓئَٗحص حُٔيٕ حُو٤خ٤ٓش حُٔٞكيس ًؤىحس ططز٤و٤ش ُظٌُ٘ٞٞؿ٤خ حُٔيٕ ح٤ًٌُش ك٢ ه٤خ

 هيٓخطٜخ ٝؿٞىس حُل٤خس )ًٔيهَ ٩ػخىس اػٔخٍ ٓي٣٘ش ر٘ـخ١ُ(.

 حُو٬ٛش 

 اٌزىٌٕٛٛع١ب 

ظِلش رلٔذ طؤػ٤َٛخ ًؼ٤َ ٖٓ حُيٍحٓخص ٗخه٘ض ٓلّٜٞ حُظٌُ٘ٞٞؿ٤خ ٖٓ ٝؿٜخص ٗظَ ٓو

ٝحُظـ٤٤َ حُظ٢ أكيػظٚ ػ٠ِ أٗٔخ١ حُل٤خس حُٔوظِلش, كؼَكض حُظٌُ٘ٞٞؿ٤خ ػ٠ِ أٜٗخ ًُي حُلَع ٖٓ 

حُ٘٘خ١ ح٩ٗٔخ٢ٗ حٌُٟ ٣ظ٘خٍٝ ططز٤ن حُؼِْ ك٢ ح٧ؿَحٝ حُؼ٤ِٔش ٠ٔٔ٣ٝ أك٤خٗخ  " حُؼِْ 

حُٔظخكش حٓظلخىس  حُظطز٤و٢" حٌُٟ ٣ؼ٠٘ رخ٫ٓظلخىس ٖٓ حُٔٞحٍى حُز٣َ٘ش ٝحُطز٤ؼ٤ش ٝحُٜ٘خػ٤ش

٤ِٓٔش َٓٗي ُظلون هيٓش حُٔـظٔغ ٝح٩ٗٔخ٤ٗش رٜلش ػخٓش. ًٌُي ػَكض حُظٌُ٘ٞٞؿ٤خ رؤٜٗخ 

ىٍحٓش حُوٞحػي حُؼ٤ِٔش ُِلٕ٘ٞ ٝحُٜ٘خػخص حُٔٔظؼِٔش ك٢ حُٔـظٔؼخص ح٤َُٗيس, ٢ٛٝ كٖ 

ٌُ٘ٞٞؿ٤خ ح٩ٗظخؽ ُِؼ٤ِٔخص حُٔخى٣ش ح٬ُُٓش ُٚ. ٝرٔخ إٔ حُزلغ حُؼ٢ِٔ ٛٞ أٓخّ حُظويّ, كبٕ حُظ

٢ٛ طل٣َٞ ػٔخٍ ٌٛح حُزلغ ا٠ُ ٓٞحٍى ٝأؿِٜس ٝٓؼيحص هخرِش ٬ُٓظويحّ ك٢ حُل٤خس, ٝحُ٘ٞحك٢ 

حُؼ٤ِٔش ٝحُظٌُ٘ٞٞؿ٤ش طئػَ ر٘ٔزش ًز٤َس ػ٠ِ ك٤خس ح٫ٗٔخٕ ٤ًِٞٓٝخطٚ ٝط٘و٬طٚ ر٤ٖ ٌٓ٘ٚ ٝٓوَ 
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ٚ ح٩ٗٔخ٤ٗش ػِٔش َٝٓحًِ هيٓخطٚ حُٔوظِلش, ُْٝ طيع ُٚ ؿ٤َ حُو٤َِ ٖٓ حُٞهض ٤َُؿغ ا٠ُ ١ز٤ؼظ

 .(2010)ػَحر٠, 

ك٢ حُلظَس ح٧ه٤َس ٖٓ حُوَٕ حُؼ٣َٖ٘ كون ح٩ٗٔخٕ ططٍٞح ًز٤َح  ٬ٌٛٓٝ  ك٢ ٓـخٍ 

 Informationحُظٌُ٘ٞٞؿ٤خ ٓٞحء أًخٕ ًُي ػ٠ِ ٓٔظٟٞ طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص )

Technology( أٝ ٓٔظٟٞ طٌُ٘ٞٞؿ٤خ ح٫طٜخ٫ص )Communication Technology .)

ٝٗظَح  ُٔيٟ حُظَحر٢ ٓخ ر٤ٖ حُٔؼِٞٓخص ٝح٫طٜخ٫ص, ك٤غ إٔ حُٔؼِٞٓش طٜزق ر٬ ؿيٟٝ 

ىٕٝ طزخىُٜخ ػٖ ٣َ١ن ػ٤ِٔش ح٫طٜخٍ, ًٔخ إٔ ػ٤ِٔش ح٫طٜخٍ ًحطٜخ ٫ طظْ ا٫ ر٘وَ ٓؼِٞٓش 

 ٓخ. ك٤غ ٣ٜ٘ي ػَٜ حُٔؼِٞٓخص رٍِٞس ٗظْ ٝطٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ك٤غ حٗظَ٘ص ططز٤وخطٜخ

ُظَ٘ٔ ًخكش ٓـخ٫ص حُل٤خس.  كظ٠ أٛزلض ؿخُز٤ش ح٧ٗ٘طش حُل٤خط٤ش ُ٪ٗٔخٕ طؼظٔي رٌَ٘ 

أٓخ٢ٓ ػ٠ِ حُظطز٤وخص ح٩ٌُظ٤َٗٝش ٌُٜٙ حُظٌُ٘ٞٞؿ٤خ. ٝأٛزق ٖٓ حُٔؤُٞف ُ٘خ إٔ ٗٔٔغ ػٖ 

حُ٘٘خ١ ح٩ٌُظ٢َٗٝ أ٣خ  ًخٕ ٗٞػٚ ك٘ـي حُظـخٍس ح٩ٌُظ٤َٗٝش ٝحُٜلش ح٩ٌُظ٤َٗٝش ٝؿ٤َٛخ ٖٓ 

 ح٧هَٟ.  ح٧ٗ٘طش

ُوي ٓخٛٔض طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ٝح٫طٜخ٫ص ك٢ ٣ُخىس حٌُلخءس ٝحُلؼخ٤ُش ح٫هظٜخى٣ش 

ٝح٩ىح٣ٍش, ٝطل٤ٖٔ ٓٔظ٣ٞخص حُؼيحُش حُٔـظٔؼ٤ش ٝطلو٤ن ح٧ٖٓ ٣ُٝخىس حُ٘ٔٞ ح٫هظٜخى١ ٍٝكغ 

ًلخءس حٗظوخٍ ح٧ٓٞحٍ ح٫ٓظؼٔخ٣ٍش ػزَ حُليٝى. ًٔخ أٜٗخ ر٘لْ حُٞهض هللض ك٢ حٌُِق 

هظٜخى٣ش حُٔوظِلش ٝكخَٛص حُز٤َٝهَح٤١ش ٝحَُٝط٤ٖ ٝهَٜص ح٩ؿَحءحص حُظ٢ طٜيٍ ح٫

حُٔويٍحص ٝحُٞهض, ٝهِِض ٖٓ ح٠ُـ٢ ػ٠ِ ٗزٌخص حُ٘وَ ٝح٫ُىكخّ ػ٠ِ حُطَم, ٝىٗضّ 

ٓؼي٫ص حٓظويحّ حُطخهش ٝرخُظخ٢ُ ٗٔذ حُظِٞع, ًٔخ هللض ٓٔظ٣ٞخص حُـ٣َٔش ٝٓوخ١َ حُؼَٔ 

ح٫ٓظلخىس ٖٓ ٓويٍحص حُظو٤٘ش رخُٔـَٔ ا٠ُ طل٤ٖٔ ٓٔظٟٞ  ك٢ حُٜٔخٗغ ٝحٌُٔخطذ. ٝهي أىص

 .(2003)كَكخص, ك٤خس حُٔـظٔؼخص ٝحُظـٔؼخص حٌُٔخ٤ٗش حُٔوظِلش 

ٝرخَُؿْ ٖٓ إٔ ىحثَس ح٧ٗ٘طش ح٩ٌُظ٤َٗٝش آهٌس ك٢ ح٫طٔخع ُظلٍٞ حُؼي٣ي ٖٓ ح٧ٗ٘طش 

رٌَ٘ أٓخ٢ٓ ػ٠ِ ططز٤وخص طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ك٢ حُظو٤ِي٣ش ا٠ُ أٗ٘طش اٌُظ٤َٗٝش طؼظٔي 

ٓ٘ظٞٓش ػِٜٔخ. ٝرَٛي أ١ ٓـظٔغ ك١َ٠, ٗـي إٔ ح٩ٗٔخٕ ٣ٔخٍّ ك٤ٚ حُؼي٣ي ٖٓ ح٧ٗ٘طش 

٣ٌٖٔ طلي٣يٛخ ك٢ كجظ٤ٖ ٍث٤ٔ٤ظ٤ٖ ٛٔخ: ح٠ُٝ٧: أٗ٘طش حُؼَٔ حُظ٢ ٣ٔخٍٜٓخ كَى ٝحكي ك٢ ًَ 

ح٧ٓخ٤ٓش ٢ٛٝ طؼي حُٜٔيٍ حَُث٢ٔ٤ أَٓس ػ٠ِ ح٧هَ ٓٞحء ك٢ حُوطخػخص ح٧ٓخ٤ٓش أٝ ؿ٤َ 

ٌُِٔذ. ٝحُؼخ٤ٗش: أٗ٘طش حُويٓخص حُظ٢ ٣ٔخٍٜٓخ ح٩ٗٔخٕ رٜيف كُٜٞٚ ػ٠ِ هيٓخص حٓظـخرش 

٫كظ٤خؿخطٚ حُٔوظِلش, ٜٓ٘خ: حُظؼ٤ٔ٤ِش, ٝحُٜل٤ش, ٝحُظـخ٣ٍش, ٝحُؼوخك٤ش, ٝحُظَك٤ٜ٤ش, ٝؿ٤َٛخ 

 . 2005 ) أٍٗٞ,( ٖٓ ح٧ٗ٘طش ح٧هَٟ

ٖ حُيٍحٓخص ٫ طِحٍ حُظٌُ٘ٞٞؿ٤خ رؼ٤يس ػٖ ًٜٞٗخ ٓلٍٞح ٣ًَِٓخ  ك٢ ا٫ أٗٚ ٝكوخ ُِؼي٣ي ٓ

حُيٍحٓخص حُل٣َ٠ش أٝ ك٢ ٛ٘غ ح٤ُٔخٓخص حُل٣َ٠ش, ك٢ ك٤ٖ إٔ حُٔي٣٘ش ٗلٜٔخ طظلٍٞ ا٠ُ 

كَٙ ؿي٣يس ُلْٜ ٝطوط٢٤ حُٔيٕ, ٝطوي٣ْ  ًًٞزش ٖٓ أؿِٜس حُظو٤٘ش ح٧َٓ حٌُٟ ٣ظ٤ق هِن

حُظطٍٞ حُلي٣غ ك٢ حُظو٤٘ش رٌخكش أٗٞحػٜخ. كل٢ حُٞهض  ٓ٘خٛؾ ؿي٣يس  ُيٍحٓش حُٔيٕ ٓز٤٘ش ػ٠ِ

حٌُٟ ًخٕ ٣ؼظوي ك٤ٚ إٔ حُظٌُ٘ٞٞؿ٤خ طؼظزَ كو٢ أىحس ُلْٜ أك٠َ حُؼِّٞ, أٛزلض رَٔػش ًز٤َس 

ؿِءح ٖٓ حُز٤٘ش حُظلظ٤ش, ٝرخُظخ٢ُ أٛزلض ًحص أ٤ٔٛش ٓظِح٣يس ك٢ ًَ ٌٓخٕ, ٝطؤػ٤َٛخ ٝحٓغ 
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 ,Moss) ٤ٖ حٓظويحٜٓخ ُلْٜ حُٔيٕ ٝطط٣َٞٛخح٫ٗظ٘خٍ ك٢ حُٔي٣٘ش, ٝرخُظخ٢ُ ٓٞف ٣ظؼ

2000). 

ٝٓغ حُظطٍٞ ح٣َُٔغ ُٔٞحٍى حُظٌُ٘ٞٞؿ٤خ رٞط٤َس ٣َٓؼش ُِـخ٣ش ٓغ حُٞػي رخ٫ُىٛخٍ ح٫هظٜخى١ 

حُـي٣ي, ٝأىٝحص ؿي٣يس ُظز٢٤ٔ طوي٣ْ حُويٓخص حُؼخٓش ٝحُوخٛش, ٝكَٙ ؿي٣يس ُظل٤ٖٔ ٗٞػ٤ش 

ٖ, ٣ـذ ػ٠ِ حُلٌٞٓخص حُٔل٤ِش إٔ ط٠غ ك٢ حػظزخٍٛخ طؤػ٤َ ٌٛٙ حُٜ٘خػش ك٤خس حُٔٞح٤٘١

حُ٘خٗجش ػ٠ِ حُٔيٕ ٝػ٠ِ حُٔٞح٤٘١ٖ ح٣ٌُٖ طويْٜٓ, ٝطط٣َٞ ٛ٘خػظٜخ حُٔؼويس ٝحُٔظـ٤َس 

رخٓظَٔحٍ ك٢ ٌَٗ ٝػ٤وش ك٤ش طليى أٛيحف ٠ٓٝخ٤ٖٓ ٤ٓخٓش طط٣َٞ حُٔي٣٘ش حُ٘خِٓش, ٝحُظ٢ 

ٖ حَُهخرش حُظ٘ظ٤ٔ٤ش ُِللخظ ػ٠ِ كيٝىٛخ ح٫ىح٣ٍش, ٝطيحٍ ٖٓ أرَُ ٗوخ١ٜخ ٓظظٌٖٔ حُٔي٣٘ش ٓ

رٔؼخ٤٣َ ٓٞكيس. ًٌُٝي ٓظوّٞ حُٔي٣٘ش رخٓظَٔحٍ رَٔحؿؼش كَٙ ط٘ل٤ٌ حُظٌُ٘ٞٞؿ٤خ ُظل٤ٖٔ 

 ,City of Foster City Telecommunications Policy) حُويٓخص ٌُٔخٕ حُٔي٣٘ش

2000) . 

 ّخزٍفخ ٌّغزمجً اٌّذ٠ٕخاٌع١ب ػٍٝ اٌغٛأت زىٌٕٛٛرؤص١ش اٌ

ك٢ حُٔ٘ٞحص ح٧ه٤َس, ػَٟض ىٍحٓخص طـ٣َز٤ش ٗظ٣َش ؿي٣يس ػخهزش كٍٞ حُط٣َوش حُظ٢ 

ٗظٔض حُظٌُ٘ٞٞؿ٤خ طؤػ٤َٛخ ػ٠ِ أٗٔخ١ حُ٘٘خ١ ك٢ حُٔ٘خ١ن حُل٣َ٠ش ُِٔيٕ, ٖٝٓ ه٬ُٜخ طْ 

ٓٞص حُٔيٕ" ٝٝؿي أ٠٣خ إٔ حهظَحف إٔ حُظٌُ٘ٞٞؿ٤خ هي أىص ا٠ُ "هظَ حُٔٔخكخص" ٌُٖٝ ٤ُْ "

كـْ حُٔي٣٘ش ٣َطز٢ رٌَ٘ ا٣ـخر٢ ػ٠ِ ًؼخكش حُٔـخٍ ًُٝي رٌَ٘ ًز٤َ,  ٝرخُظخ٢ُ كٜ٘خى كخؿش  

ا٠ُ ٗٔخًؽ ػَٔح٤ٗش ؿي٣يس طؼٌْ ٝطئًي ػ٠ِ إٔ "حُٔيٕ طظٌَ٘ أًؼَ ٖٓ ح٩ؿَحءحص حُٔل٤ِش 

. ك٤غ ٗـي ٛ٘خى حُؼي٣ي ٖٓ ٗٔخًؽ (Sui, 2004)ىٕٝ طوط٢٤ ١ًَِٓ أٝ ح٤ُٔطَس ح٤ٌُِش" 

حُٔيٕ حُلي٣ؼش ٖٓ أرَُٛخ: حُٔيٕ ح٤ًٌُش حُظ٢ طٔظويّ ك٤ٜخ أٗظٔش اٌُظ٤َٗٝش هخٛش ك٢ ط٘ـ٤َ 

رؼٞ أؿِحء أٝ ػ٘خَٛ حُٔي٣٘ش ٓٞحء حُٔزخ٢ٗ رؤٗٞحػٜخ حُٔوظِلش أٝ حُويٓخص, أٝ حُطَم أٝ 

َٔ ٌٛٙ حُٔيٕ رٔٔخػيس حُظٌُ٘ٞٞؿ٤خ حَُٔحكن ٝٗزٌخص حُز٤٘ش ح٧ٓخ٤ٓش, أٝ ًَ ًُي. ك٤غ طؼ

ػ٠ِ طـ٤ٔغ حُز٤خٗخص ٝطل٤ِِٜخ حُوخٛش رظ٘ظ٤ْ حُٔوططخص حُل٣َ٠ش ُِٔيٕ ٝرخُظخ٢ُ طل٤ٖٔ 

آٌخ٤ٗش حُظ٘زئ رخُظـ٤َحص حُل٣َ٠ش ٝحىحٍطٜخ, ٓٔخ ٣ٔخػي ػ٠ِ حطوخً حُوَحٍحص حُٔ٘خٓزش ٖٓ هزَ 

خ رًٌخء ٛ٘خع حُوَحٍ, ٝرخُظخ٢ُ طلو٤ن ٣ُخىس ؿٞىس حُل٤خس ٝح٫ٓظيحٓ  ٓ ش حُ٘خِٓش ٝح٢٠ُٔ هي

 . (Meshur ,2013) حُٔي٣٘ش

كظٌُ٘ٞٞؿ٤خ ح٫طٜخ٫ص ٝحُٔؼِٞٓخص أػَص ػ٠ِ ؿٞحٗذ حُٔي٣٘ش حُٔوظِلش رٌَ٘ طٌخ٢ِٓ ٖٓ 

 ك٤غ:

  ٕط٠ٗ٬ حُٔٔخكخص: أىص ظخَٛس ط٠ٗ٬ حُٔٔخكخص ا٠ُ ٣ُخىس ح٫كظ٤خؽ ا٠ُ حُٔي

ُظ٘ظ٤ْ حُؼ٬هش ر٤ٖ حَُٔحًِ حُٜـ٤َس حُٔ٘ظَ٘س كٍٞ حُؼخُْ  حٌُزَٟ ً٘وخ١ ٍث٤ٔ٤ش

 ٝحَُٔطزطش ٓغ رؼ٠ٜخ ر٘زٌخص ه٣ٞش ٬ُطٜخ٫ص.

 :ُؼزض طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ٝح٫طٜخ٫ص ىٍٝح  طٌخ٤ِٓخ  ٝح٣ـخر٤خ   حُِوخء ح٩ٌُظ٢َٗٝ

ك٢ طو٤َِ ح٫كظ٤خؽ ا٠ُ حُظوخٍد ح٠ُِ٘ٓ ٝحٌُٔخ٢ٗ ٝطٞك٤َ ٤ِٓٝش أٍهٚ ٝأَٜٓ 

طٜخٍ ػزَ حُٔٔخكخص حُط٣ِٞش. ا٫ أٜٗخ ُْ طوَِ ٖٓ أ٤ٔٛش حُطَم حُظو٤ِي٣ش ٝأَٓع ٬ُ
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ٝهخٛش  ك٤ٔخ ٣ظؼِن رخُِوخء حُٔزخَٗ ٝٓيٟ أ٤ٔٛظٚ, رَ حػظزَص طٌُ٘ٞٞؿ٤خ ح٫طٜخ٫ص 

 ػَٜ٘ح  ٬ٌٔٓ ٬ُطٜخ٫ص حُٔزخَٗس.

  ح٣ًَِٓ٬ُش ٨ُٗ٘طش ٝح٧ػٔخٍ: ٓخػيص طٌُ٘ٞٞؿ٤خ ح٫طٜخ٫ص ك٢ ط٘ظ٤ض ح٫ٗ٘طش

يٓخص حُٔوظِلش ك٢ ٓٞحهغ ٓظ٘خػَس ٖٓ حُؼخُْ, ٝحُظ٢ طَر٢ ٌٛٙ حُٔٞحهغ ٗزٌخص ٝحُو

 حطٜخٍ ٓؼِٞٓخط٤ش ه٣ٞش طٞكَ ُٜخ ح٫ٗظوخٍ حُل١ٍٞ ُِٔؼِٞٓخص ػزَ حُٔٔخكخص حُط٣ِٞش.

ٝرخُظخ٢ُ ػ٘ي ط٤ٌَ٘ حُلَحؿخص حُل٣َ٠ش ) حُٔ٘خ١ن ح٤ٌُ٘ٔش ٝح٩ىح٣ٍش ٝحُظؼ٤ٔ٤ِش ٝؿ٤َٛخ(  

خٍ حُظٌُ٘ٞٞؿ٤خ ٝىٍٝٛخ ك٢ طط٣َٞ حُٔيٕ َٝٓحًِٛخ حُل٣َ٠ش ٣ـذ إٔ ٣ئهٌ رؼ٤ٖ ح٫ػظز

ٝٓيٟ طَحرطٜخ رخُلَحؿخص ح٫ٌُظ٤َٗٝش. ٝإٔ طٜزق أكي ػ٘خَٛ حُز٤٘ش حُظلظ٤ش ح٧ٓخ٤ٓش حُظ٢ 

طِؼذ ىٍٝح  ٜٓٔخ  ك٢ ط٤ٌَ٘ حُٔوططخص حُل٣َ٠ش ُِٔيٕ, ٧ٜٝٗخ ط٘يٓؾ رٍٜٞس أًزَ ُظٜزق 

خى حُٔوظِلش ُِٔي٣٘ش ٓٞحء ًخٗض )حهظٜخى٣ش, ؿِءح  ٓظٌخ٬ٓ  ٖٓ حُٞحهغ حُل١َ٠ ٝح٧رؼ

حؿظٔخػ٤ش, حهظٜخى٣ش, ٝر٤ج٤ش( ٓظوخ١ؼش  ك٢ حُؼي٣ي ٖٓ ٝظخثلٜخ ٝهٜخثٜٜخ حُظخَٛس كظٔخْٛ 

ك٢ كَ ح٬ٌُ٘ٔص حُلخ٤ُش ٝحُٔٞحًزش ٓغ حُظطٍٞحص ٝحُظـ٤َحص حُٔٔظوز٤ِش رل٤غ طٜزق حُٔي٣٘ش 

طؤػ٤َ حُظٌُ٘ٞٞؿ٤خ ػ٠ِ حُـٞحٗذ حُؼَٔح٤ٗش رخٓظويحّ ٌٛٙ حُظو٤٘خص ٌٓظل٤ش ًحط٤خ . ٣ٌٖٝٔ طِو٤ٚ 

 ٝح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش ُِٔي٣٘ش ػ٠ِ حُ٘لٞ حُظخ٢ُ:

 اٌزىٌٕٛٛع١ب ٚاٌغبٔت اٌؼّشأٟ ٌٍّذ٠ٕخ .1.2

 حػظزَ ٟٓٞٞع حُٞحهغ ح٫كظَح٢ٟ ٝططز٤وخطٚ حُٔظؼيىس حٌُٟ أىهِظٚ حُظٌُ٘ٞٞؿ٤خ حُلي٣ؼش

ػخٍ حٛظٔخّ حُؼي٣ي ٖٓ حُزخكؼ٤ٖ ٝحُٔل٣ٌَٖ ٝػ٬هظٚ رخُل٤ِ حُل١َ٠ ٖٓ حُو٠خ٣خ حُطخٍثش حُظ٢ أ

ك٢ حُٔـخ٫ص حُٔوظِلش, ٝٓخُحٍ كظَٜص حُؼي٣ي ٖٓ حُ٘ظ٣َخص حُظ٢ طيٍّ طؤػ٤َ ٌٛح حُزؼي 

حُـي٣ي ػ٠ِ حُل٤ِ حُٔخى١ ٝحٍطزخ١ٚ رخ٩ىٍحى حُل٢ٔ ُ٪ٗٔخٕ ٝطـخٍرٚ ك٢ حُل٤ِ ح١ٌُ ٣٘ـِٚ. 

ٝ ًَ ٗ٘خ١خطٜخ ٝٓ٘٘خطٜخ ك٢ ػخُْ كخُٔيٕ حُظٌُ٘ٞٞؿ٤ش حُظ٢ ػٌٔض ٌٛح حُٞحهغ حُـي٣ي طلظَ

حكظَح٢ٟ رلض ٟٖٝٔ رَٓـ٤خص ٓظويٓش ٓٞكَس كَٛش ُِٔوطط٤ٖ ٝحُيح٤ٍٖٓ ٝٓظو٣ٌٖ 

حُوَحٍ ٖٓ طو٤٤ْ ح٤ُٔ٘خ٣ٍٞٛخص حُٔوظِلش ٝحهظزخٍ حُوط٢ حُزي٣ِش ُظط٣َٞ حُٔيٕ. ًٔخ أٜٗخ طلٖٔ 

كش حُؼ٘خَٛ ٖٓ ػ٤ٔخص حُظٞحَٛ ٝٓ٘خًٍش ح٧كَحى ك٤غ طويّ ُْٜ ٍإ٣ش ٝحٟلش ٝطؼ٣َق ٌُخ

)ؿخٍالله, حُل٣َ٠ش ٝٓ٘خًَ حُز٤جش حُوخثٔش ٓٔخ ٣ؼُِ ػ٤ِٔش حطوخً حُوَحٍحص حُٜل٤لش 

2015). 

 اٌزىٌٕٛٛع١ب ٚاٌغبٔت الاعزّبػٟ ٌٍّذ٠ٕخ .2.2

طوظِق حُٔيٕ ك٢ طيحُٜٝخ ح٫ؿظٔخػ٢ ٟٖٔ ح١خٍٛخ حُظٌُ٘ٞٞؿ٢, ٝحٌُٟ ٣َ٘ٔ )حُٔ٘خًٍش 

ُِـ٤ٔغ, ىٍٝ حُٔئٓٔخص ٝح٤ُٜجخص ك٢ هيٓش  حُ٘ؼز٤ش, ح٫ٛظٔخّ رخ٧ٓخًٖ حُؼخٓش, حُويٓخص

حُٔـظٔغ(. ك٤غ حط٠ق إٔ رؼٞ حُظٞؿٜخص حُظٌُ٘ٞٞؿ٤ش أكخ١ض رخُٔيٕ ٖٓ ؿ٤ٔغ ؿٞحٗزٜخ 

ٓٞحء ًخٗض ٓئ٤ٔٓش, حهظٜخى٣ش, حؿظٔخػ٤ش ٝحٗٔخ٤ٗش ٓؼَ حُٔيٕ ح٤ًٌُش ٝحُٞؿٞى٣ش. ٝحُزؼٞ 

ٝرخُ٘ٔزش ُِؼخَٓ ح٫ؿظٔخػ٢ ح٥هَ ًٍِ ػ٠ِ حُو٤ٔش حُظو٤٘ش ُِٔيٕ ٝهيٓخطٜخ ٝططز٤وخطٜخ كو٢. 

كبٕ طٞؿٜخص حُٔي٣٘ش ح٤ًٌُش, حُٔيٕ حُٔؼِٞٓخط٤ش, ٝٓيٕ حُٔؼَكش هي ١َكض رٍٜٞس أٝ رؤهَٟ 

ؿٜٞىحَ ػي٣يس ُظزٌٍ  ٝرخُظخ٢ُ كبٕ رؼٞ حُو٠خ٣خ ح٫ؿظٔخػ٤ش ٝحٕ حهظِلض ك٢ ىٍؿش طـط٤ظٜخ.
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ٗ٘طش حُٔل٤ِش ك٢ حٓظويحّ طٌُ٘ٞٞؿ٤خ ح٫طٜخ٫ص ٣ُِخىس ٝػ٢ حُٔٞح٤٘١ٖ ٝٓ٘خًٍظْٜ ك٢ ح٧

 ٝحُٔيٕ ٝح٧ك٤خء.

 اٌزىٌٕٛٛع١ب ٚاٌغبٔت الالزقبدٞ ٌٍّذ٠ٕخ

أٟلض حُظٌُ٘ٞٞؿ٤خ ؿِءح ٫ ٣ظـِأ ػٖ حُـخٗذ ح٫هظٜخى١ ُِٔي٣٘ش رٔلٜٞٓٚ حُ٘خَٓ,  كزظطٍٞ 

كًَش ح٫هظٜخى ك٢ ٜٗخ٣خص حُوَٕ حُؼ٣َٖ٘ هخى ح٢ُ ظٍٜٞ ٓلّٜٞ ح٫هظٜخى حُٔؼَك٢ ح١ٌُ 

ٞهش ٓؼَ ح٫هظٜخى حَُه٢ٔ ٍٝأّ حُٔخٍ حُل١ٌَ ٜٝٓي ُظؤ٤ْٓ ٛخؽ ح١َٝكخص ؿ٤َ ٓٔز

حُٔـظٔغ حُٔؼَك٢ ح١ٌُ ٣ظـخُٝ حُلوزش حَُه٤ٔش حُظ٢ طؼظٔي ػ٠ِ طٞظ٤ق حُظو٤٘خص حُٔظطٍٞس ك٢ 

ٓـخٍ حٌُٞٓز٤ٞطَ ٝح٫طٜخ٫ص ح٠ُ حُلوزش حُٔؼَك٤ش حُظ٢ طلظَ ك٤ٜخ ػوخكش حُظٔخ٣ِ حُٔؼَك٢ 

ٝٓئػَح. ٝٝكوخ ُِؼي٣ي ٖٓ حُظوخ٣ٍَ ح٫هظٜخى٣ش حػظزَ إٔ ٝح٫ريحع ٝح٫رظٌخ٣ٍش ٓوخٓخ ٍك٤ؼخ 

حُظٌُ٘ٞٞؿ٤خ ٤ُٔض ٛٞٓؼش ٓ٘لِٜش ػٖ هطخػخص ح٫هظٜخى حُٔوظِلش, كخُؼخَٓ ح٫هظٜخى١ أػزض 

ك٠ٍٞٙ روٞس ك٢ أؿِذ حُٔلخ٤ْٛ حُظ٢ طْ ١َكٜخ ٝطْ ط٘خُٝٚ ر٤ٜخؿخص ٓوظِلش ك٢ حُظٞؿٜخص 

, HR&A) ٤ًش, ٝحُٔؼَك٤ش ٝحَُه٤ٔش ٝحُٔؼِٞٓخط٤شحُلي٣ؼش  ُِٔيٕ, ٝحُظ٢ ٖٓ أرَُٛخ حُٔيٕ حٌُ

. ٝرخُظخ٢ُ كبٕ ح٫رؼخى ح٫هظٜخى٣ش ُِٔيٕ حُظ٢ طِؼذ حُظٌُ٘ٞٞؿ٤خ ىٍٝ ٜٓٔخ ك٢ ط٤ٌِٜ٘خ (2013

 ػ٠ِ حُ٘لٞ حُظخ٢ُ:

 .حهظٜخى ٓز٢٘ ػ٠ِ طٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ٝح٫طٜخ٫ص 

 حع, حُؼَٜ٘ حُز١َ٘.حهظٜخى ٓز٢٘ ػ٠ِ حُٔؼَكش, ح٫ري 

 .ط٘ٞع ك٢ ح٫هظٜخى, ٝٗٔٞ حُٞظخثق 

  حهظٜخى ػخ٢ُٔGlobal. 

 .ؿٌد ح٫ٓظؼٔخٍحص حُوخٍؿ٤ش 

 .ٍر٤جش ٓللِس ٬ُٓظؼٔخ 

 اٌّذ٠ٕخ اٌزو١خ وّٕٛرط ٌٍّذ٠ٕخ اٌزىٌٕٛٛع١خ اٌّؼبفشح ٚاٌّغزمج١ٍخ

كض رؤٜٗخ ظَٜص حُٔيٕ ح٤ًٌُش ًؤ٣ُٞٝش ُِزلغ حُؼ٢ِٔ ٝحُظط٣َٞ ك٢ ؿ٤ٔغ أٗلخء حُؼخُْ, ٝػَ

حُٔي٣٘ش حُوخىٍس ػ٠ِ ىٓؾ كٍِٞ طٌُ٘ٞٞؿ٤ش ٓظؼيىس رط٣َوش آٓ٘ش ٩ىحٍس أٍٛٞ حُٔي٣٘ش ٓؼَ ٗظْ 

حُٔؼِٞٓخص ك٢ ح٩ىحٍس حُٔل٤ِش ٝحُٔيحٍّ ٝحٌُٔظزخص ٝأٗظٔش حُ٘وَ ٝحُٔٔظ٘ل٤خص ٝٓلطخص 

طل٤ٖٔ  حُطخهش ٝط٘ل٤ٌ حُوٞح٤ٖٗ ٝؿ٤َٛخ ٖٓ هيٓخص حُٔـظٔؼخص حُٔل٤ِش. ٝحُٜيف ٜٓ٘خ ٛٞ

ػ٤ش حُل٤خس رخٓظويحّ حُظٌُ٘ٞٞؿ٤خ ُظل٤ٖٔ ًلخءس حُويٓخص ٝطِز٤ش حكظ٤خؿخص حٌُٔخٕ, ٝطٞك٤َ ٗٞ

حُز٤جش حُل٣َ٠ش حُٔٔظيحٓش ُِؼيى حُٔظِح٣ي ٖٓ حٌُٔخٕ. ح٫ أٗٚ طٞحؿٚ حُٔيٕ ح٤ًٌُش حُؼي٣ي ٖٓ 

حُظلي٣خص أٜٛٔخ: حُلي ٖٓ ح٫ٗزؼخػخص ٝطـ٤٤َ ح٤ًُِٞٔخص ٝطل٤ٖٔ حٌُلخءس ح٫هظٜخى٣ش, 

يحٓخص حُطخهش حُٔظـيىس, ٝحُظٌخَٓ ٝحُظؼخٕٝ. ٣ٌٖٝٔ طِو٤ٚ حُـٞحٗذ حُؼَٔح٤ٗش ٝحٓظو

 ٝح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش ُِٔيٕ ح٤ًٌُش رٌَ٘ ػخّ ًخُظخ٢ُ: 
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 اٌغٛأت اٌؼّشا١ٔخ ٌٍّذْ اٌزو١خ  .1.3

 :ٍحُز٤جش  -ح٩ىحٍس حُلؼخُش ُِٔٞحٍى حُطز٤ؼ٤ش ٝحٓظؼٔخٍٛخ حُز٤جش ح٤ًٌُش ٖٓ ه٬

 كٔخ٣ش حُز٤جش.-حُلي ٖٓ حُظِٞع -ى حُٔٔظيحٓشاىحٍس حُٔٞحٍ -حُو٠َحء

 حىحٍس  -حُز٤٘ش حُظلظ٤ش ح٤ًٌُش: طٞكَ حُز٤٘ش حُظلظ٤ش ُظٌُ٘ٞٞؿ٤خ حُٔؼِٞٓخص ٝح٫طٜخ٫ص

 أٗظٔش ٗوَ ٓٔظيحٓش ٝٓزظٌَس ٝآٓ٘ش. -حُٔوططخص حُل٣َ٠ش رلخػ٤ِش ًٝلخءس

 اٌغٛأت الاعزّبػ١خ ٌٍّذْ اٌزو١خ .2.3

 ؿٞىس حٌُٖٔ -ح٬ُٔٓش حُلَى٣ش -حُٜل٤شحُظَٝف  -ؿٞىس حُل٤خس: َٓحكن ػوخك٤ش- 

 حُظٔخٓي ح٫ؿظٔخػ٢. -ح٤ُٔخكش حُـٌحرش -َٓحكن حُظؼ٤ِْ

 ْحُظؼِْ ٓيٟ حُل٤خس -أٗخّ ح٤ًًخء)ٍأّ حُٔخٍ ح٫ؿظٔخػ٢ ٝحُز١َ٘(: ٓٔظٟٞ حُظؼ٤ِ- 

 حُٔ٘خًٍش ك٢ حُل٤خس حُؼخٓش. -ح٩ريحع -حَُٔٝٗش -حُظؼيى٣ش ح٫ؿظٔخػ٤ش

 ٌزو١خاٌغٛأت الالزقبد٠خ ٌٍّذْ ا .3.3

 ٍحُويٓخص حُؼخٓش  -حُلٌٞٓش ح٤ًٌُش )ٓ٘خًٍش(: حُٔ٘خًٍش ك٢ ٛ٘غ حُوَح

 ح٫ٓظَحط٤ـ٤خص ح٤ُٔخ٤ٓش ٝٝؿٜخص حُ٘ظَ. -كٌٞٓش ٗلخكش -ٝح٫ؿظٔخػ٤ش

 ٍحُؼ٬ٓخص حُظـخ٣ٍش -٣ٍخىس ح٧ػٔخٍ -ح٫هظٜخى ح٢ًٌُ ٖٓ ه٬ٍ: ٍٝف ح٫رظٌخ- 

 ػ٠ِ حُظلٍٞ. حُويٍس -حُظٌخَٓ حُيحه٢ِ -َٓٝٗش ٓٞم حُؼَٔ -ح٩ٗظخؿ٤ش

ُِظؤَٛ رٌَ٘ ٛل٤ق ػ٠ِ أٜٗخ )حُٔي٣٘ش ح٤ًٌُش( ٣ظطِذ ٤ٗجخ أًؼَ ٖٓ ًَ طِي حُظٌُ٘ٞٞؿ٤خ 

ٝحُوزَس حَُه٤ٔش, ًُٝي رؤٕ ٣ٌٕٞ ٌُِٔخٕ, حُٔـظٔغ, ه٤خىس ٓليىس ٝٝحٟلش ٝٓٞؿٜش ٗلٞ 

 حُؼَٔ ػ٠ِ طلو٤ن حُ٘ظخثؾ حُٜخىكش. ٤ٓ٫ٝٔخ إٔ ٛ٘خى حُؼي٣ي ٖٓ حُيٍٝ طٔظِي حٌٓخ٤ٗش ططز٤ن

حُظٌُ٘ٞٞؿ٤خ ُْٝ طٔظطغ إٔ طٔظؼَٔٛخ رٌِٜ٘خ حُٜل٤ق ٝك٢ ٌٓخٜٗخ ٝٝهظٜخ, ٓٔخ ؿؼِٜخ طٜ٘ق 

( ٝحُظ٢ ٖٓ أرَُ ٓٔخطٜخ ػيّ ٝؿٞى ٍإ٣ش Dump Cityٖٓ حُٔيٕ حُـ٤َ ٤ًًش أٝ حُـز٤ش )

ٓٞكيس ُِٔي٣٘ش ٝحُى٣خى ٓؼي٫ص طٌخ٤ُق ط٘ل٤ٌ حُز٤٘ش حُظلظ٤ش, ٝطلظخؽ ح٠ُ ىٍٝ ٝحٓغ ٖٓ 

حُٔؼِٞٓخص ر٤ٖ حُلٌٞٓخص حُٔل٤ِش ٝٓـظٔؼخطٜخ, حٟخكش ح٠ُ ًُي ػيّ ٝؿٞى حُٞٓطخء ُظزخىٍ 

 هخػيس ر٤خٗخص ُِٔٔظؼ٣َٖٔ كٍٞ حُٔوٞٓخص ٝحُٔٞحٍى ح٫ٓظؼٔخ٣ٍش ُِٔي٣٘ش.

ِئؽشاد اٌّذْ اٌم١بع١خ اٌّٛؽذح وؤداح رطج١م١خ ٌزىٌٕٛٛع١ب اٌّذْ اٌزو١خ فٟ ل١بط  .4

 ثٕغبصٞ(خذِبرٙب ٚعٛدح اٌؾ١بح )وّذخً لإػبدح اػّبس ِذ٠ٕخ 

طلظخؽ حُٔيٕ ا٠ُ ٓئَٗحص ُو٤خّ أىحثٜخ ٖٓ أؿَ طل٤ٖٔ ٗٞػ٤ش حُل٤خس ٝح٫ٓظيحٓش ػ٠ِ 

حُٜؼ٤ي حُؼخ٢ُٔ. ًٝؼ٤َح ٓخ طٌٕٞ حُٔئَٗحص حُوخثٔش ؿ٤َ ٓٞكيس أٝ ٓ٘ٔوش أٝ هخرِش ُِٔوخٍٗش 

ٓغ ٍَٓٝ حُٞهض أٝ ػزَ حُٔيٕ. ًـِء ٖٓ ِِٓٔش ؿي٣يس ٖٓ حُٔؼخ٤٣َ حُي٤ُٝش حُظ٢ ٣ـ١َ 

ٖٓ أؿَ ٜٗؾ ٗخَٓ ٝٓظٌخَٓ ُِظ٤ٔ٘ش حُٔٔظيحٓش ٝحَُٔٝٗش. ٖٝٓ حؿَ ًُي ٣ؼظزَ طط٣َٞٛخ 

( ٖٓ حُٔٞحٛلش حُو٤خ٤ٓش ح٠ُٝ٧ ٖٓ ٗٞػٜخ ك٢ حُؼخُْ حُوخٛش رٔئَٗحص 37120ٓئَٗ )أ٣ِٝ 
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ٍَ  100ك٢ ؿ٤٘ق, رؼي إٔ كيىص   ISOحُٔيٕ, اً أٛيٍطٜخ حُٔ٘ظٔش حُي٤ُٝش ُِٔوخ٤٣ْ  ٓئٗ

ُوطخػخص, ٖٝٓ ًُي ػ٠ِ ٓز٤َ حُٔؼخٍ حُظ٤ٔ٘ش ح٫هظٜخى٣ش ُٓٞػش ػ٠ِ ٓوظِق حُٔـخ٫ص ٝح

ٓئَٗح   54ٓئَٗح  ٍث٤ٔخ , ٝ 46ٝح٫ؿظٔخػ٤ش ٝحُل٣َ٠ش, ٝحُز٤جش. ٣ٝظْ طو٤ْٔ حُٔئَٗحص ر٤ٖ 

 -حُظَك٤ٚ -حُطخهش -حُز٤جش -حُظؼ٤ِْ -ْٝٛ: ح٫هظٜخى ٓلٍٞح  أٝ هطخػخ   ٬ٌٔٓ17 , ُٓٞػش ػ٠ِ 

 -حُل٣َن ٝحُطٞحٍة -حُٔخ٤ُش -طٜخ٫ص ٝح٫رظٌخٍح٫ -حُ٘لخ٣خص حُِٜزش -٬ٓٓش حُٔؤٟٝ

 حُٔخء ٝحُ٘ظخكش. -٤ٓخٙ حَُٜف -حُظوط٢٤ حُؼَٔح٢ٗ -حُٜلش -حُ٘وَ -حُلٌٞٓش -حُٔٔئ٤ُٝش

٣ٝٔظ٘ي حُٔؼ٤خٍ حُـي٣ي ُِٔيٕ حُظ٢ طظَٜ حَُٔٝٗش ٝح٫ٓظيحٓش ػ٠ِ ٓخثش ٓئَٗ ُظٞؿ٤ٚ ٝه٤خّ 

ل٤ٌٙ ٖٓ هزَ حُٔـِْ حُي٢ُٝ ُز٤خٗخص حُٔيٕ أىحء حُويٓخص ك٢ حُٔي٣٘ش ٝٗٞػ٤ش حُل٤خس. ٣ٝـ١َ ط٘

ٝٓوَٙ طٍٞٗظٞ, ً٘يح. ٝطٌٖٔ حُٔئَٗحص حُٔٞكيس حُٔيٕ ٖٓ طو٤٤ْ أىحثٜخ ٝه٤خّ حُظويّ حُٔلَُ 

ػ٠ِ َٓ حُِٖٓ, ًٌُٝي حٓظو٬ٙ ىٍّٝ ٓوخٍٗش ٖٓ ٓيٕ أهَٟ ٓل٤ِخ ٝػخ٤ُٔخ. ًٔخ أٜٗخ 

ظؼيىس ٝأٛلخد حُِٜٔلش. طٔخػي ػ٠ِ طٞؿ٤ٚ ح٤ُٔخٓخص ٝحُظوط٢٤ ٝح٩ىحٍس ػزَ هطخػخص ٓ

 ٖٝٓ أْٛ كٞحثي حُٔئَٗحص حُو٤خ٤ٓش حُٔٞكيس:

 .كًٞٔش أًؼَ كؼخ٤ُش ٝطوي٣ْ حُويٓخص 

 .حُٔوخ٤٣ْ ٝح٧ٛيحف حُي٤ُٝش 

 .ٟٝغ ٓؼخ٤٣َ َٓؿؼ٤ش ٝطوط٢٤ ٓل٢ِ 

 .ٕحطوخً هَحٍحص ٓيٍٝٓش ُٜخٗؼ٢ ح٤ُٔخٓخص ٝٓي١َ٣ حُٔي 

 .ٕحُظؼِْ ػزَ حُٔي 

 ح٤ٌُخٗخص حُي٤ُٝش. حُيػْ حُٔخ٢ُ ُِظ٣َٞٔ ٝح٫ػظَحف ك٢ 

 .حُيػْ حُٔخ٢ُ ُِظ٣َٞٔ ٖٓ هزَ حُٔيٕ ًحص حُٔٔظ٣ٞخص حُؼ٤ِخ ٖٓ حُلٌٞٓش 

 .ّا١خٍ ٗخَٓ ُظوط٢٤ ٓٔظيح 

 .ٍحُ٘لخك٤ش ٝحُز٤خٗخص حُٔلظٞكش ُـٌد ح٫ٓظؼٔخ 

  ٕاػطخء حُٔيٕ أٓخٓخ ٓٞػٞهخ ٖٓ حُز٤خٗخص حُٔٞكيس ػخ٤ُٔخ ٖٓ ٗؤٜٗخ إٔ طٔخػي حُٔي

٫طوخً حُوَحٍحص ك٢ حُٔي٣٘ش, ٝط٤ٌٖٔ ٍإ٣ش حُٔوخٍٗش ك٢ ر٘خء حُٔؼَكش ح٧ٓخ٤ٓش 

 ٝحُٔؼخ٤٣َ حُؼخ٤ُٔش.

(, ٣ظؼ٤ٖ ػ٠ِ أ١ ٓي٣٘ش إٔ طويّ 37120ُِٝلٍٜٞ ػ٠ِ ٜٗخىس حُٔئَٗحص حُٔٞكيس )أ٣ِٝ 

١ِزخ  ا٠ُ )حُٔـِْ حُي٢ُٝ ُز٤خٗخص حُٔيٕ( ٣ٝـذ إٔ ٣ل١ٞ حُطِذ ر٤خٗخص ىه٤وش ػٖ حُٔئَٗحص 

٤ن, ٝآ٤ُش ح٫كظٔخد حُٟٔٞلش ك٢ حُٔٞحٛلش. ٝرلٔذ ػيى ًحص حُؼ٬هش ٝكن  حُٞٛق حُيه

حُٔئَٗحص حُظ٢ ٣ٜخىم ػ٤ِٜخ ٖٓ هزََِ حُٔو٤ٔ٤ٖ حُي٤٤ُٖٝ, ٣ظْ ٓ٘ق حُٔي٣٘ش ٜٗخىس حُٔٞحٛلش 

 حُٞحػيس. -حُز٣َِٗٝش -حُل٤٠ش -حٌُٛز٤ش -ٝكن اكيٟ حَُٔحطذ, ٢ٛٝ: حُز٬ط٤٘٤ش
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 ِٔيٕ ح٤ًٌُش: ٜٗخىحص حُٔٞحٛلش 1ٌَُٗ 

)ِئؽش أ٠ضٚ ِذ٠ٕخ دثٝ ّٔٛرعب ٌزطج١ك ع١بعخ اٌّئؽشاد اٌّٛؽذح ٌٍّذْ  .1.4

37120) 

حُٔؼ٤٘ش  ٓخٛٔض ٓي٣٘ش ىر٠ ك٢ طؼ٣ِِ ط٤ٜ٘لٜخ حُؼخ٢ُٔ ك٢ ٓئَٗحص حُظ٘خك٤ٔش, ٝؿٞىس

ٝٓؼي٫ص حُٔؼخىس ٝطلو٤ن ح٫ٓظوَحٍ ٝح٧ٓخٕ ُٔـظٔؼخطٜخ حُٔل٤ِش ٖٓ ه٬ٍ كُٞٛخ رخَُٔطزش 

(, ُظٞك٤َٛخ هخػيس ر٤خٗخص ُيػْ حُٔئَٗحص 37120)أ٣ِٝ حُٔٞحٛلخص حُو٤خ٤ٓش حُز٬ط٤٘٤ش ك٢ 

حُوخٛش رخُٜ٘خىس. ٝحٌُٟ  ٖٓ ٗؤٕ ٌٛٙ حُٔوخ٤٣ْ ٝحُٔؼخ٤٣َ حُؼخ٤ُٔش ٓخٛٔض ك٢ ٍكغ ٓٔظٟٞ 

ٝرٌُي حُويٍس ُيٟ ٛ٘خع حُوَحٍ, ك٢ حُلٍٜٞ ػ٠ِ حُز٤خٗخص ح٧ٓخ٤ٓش ُظط٣َٞ حُٔيٕ. 

ٍ حُؼخُْ طلَُ ٌٛٙ حُٜ٘خىس, ٜٓ٘خ: ُ٘يٕ, رَِٗٞٗش, أٛزلض ىر٢ ٝحكيس ٖٓ طٔغ ٓيٕ كٞ

رٞٓطٖ, طٍٞٝٗظٞ, ٍٝٝطَىحّ. ٝطٔؼ٠ ٓي٣٘ش ىر٠ ؿخٛيس حُٔٞحِٛش ك٢ ططز٤ن ٌٛٙ ح٤ُٔخٓش 

ىٍٝ ه٤خى١ ك٢ ٓـخٍ طٞك٤ي حُٔؼخ٤٣َ حُظ٢ طو٤ْ ٍكخ٤ٛش  رٜيف حٍُٞٛٞ ح٠ُ إٔ ٣ٌٕٞ ُٜخ

ش طـَرظٜخ ح٧ه٤َس ك٢ طط٣َٞ حُٔيٕ, ٝطزخىٍ حُٔٔخٍٓخص حُل٠ِ٠ ك٢ ٌٛح حُٔـخٍ, ٝٓ٘خًٍ

, ٝطو٤٤ْ أىحثٜخ ٓغ ٓوظِق حُٔيٕ حُؼخ٤ُٔش, ٬ُٓظلخىس ٜٓ٘خ ك٢ ٓـخٍ «2021هطش ىر٢ »

حُظوط٢٤ ٝطو٤٤ْ ح٧ىحء ح٫ٓظَحط٤ـ٢, ٓ٘يىح  ػ٠ِ ٓٞحِٛش حُؼَٔ ك٢ حُٔٔظوزَ, ُظـط٤ش 

َُٔطزش حُٔئَٗحص ًخكش, ٟٖٔ ٓؼخ٤٣َ ٌٛٙ حُٜ٘خىس, كظ٠ طظٌٖٔ ح٩ٓخٍس ٖٓ حُلٍٜٞ ػ٠ِ ح

طؼُِ ط٤ٜ٘ق ىر٢ ك٢ ٓئَٗحص « 37120آ٣ِٝ «: »حُٔـِْ حُظ٘ل١ٌ٤ ىر٠)» ح٠ُٝ٧.

 .(2015حُظ٘خك٤ٔش, 

      رطج١ك ع١بعخ اٌّئؽشاد اٌّٛؽذح ٌٍّذْ فٟ اػبدح اػّبس ِذ٠ٕخ ثٕغبصٞ .2.4

 (37120)ِئؽش أ٠ضٚ 

ُٔي٣٘ش ر٘ـخ١ُ رٌَ٘ هخٙ ك٢ ٓلٜٞٓٚ ٣ظ٠ٖٔ حػخىس ح٫ػٔخٍ ُٔي٣٘ش ٫ٟ ٓي٣٘ش رٌَ٘ ػخّ ٝ

حُ٘خَٓ ٓـٔٞػش ٖٓ  حُـٞحٗذ طٜيف ا٠ُ ر٘خء أٝ طط٣َٞ أٝ طل٤ٖٔ حُز٤جش حُل٣َ٠ش 

ٝحُٜ٘ٞٝ رخُٔـظٔؼخص حُٔل٤ِش ٬ُٓظلخىس ٜٓ٘خ ك٢ ػ٤ِٔخص حُظ٤ٔ٘ش حُ٘خِٓش ُِز٬ى ٝحُٔٔخٛٔش 

خ ًـ٤َٛخ ٖٓ حُٔيٕ ك٢ حُللخظ ػ٠ِ ح٫ٓظوَحٍ ح٤ُٔخ٢ٓ ٝح٫ؿظٔخػ٢. كٔي٣٘ش ر٘ـخ١ُ ك٢ ٤ُز٤
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ح٤ُِز٤ش طٞحؿٚ حُؼي٣ي ٖٓ حُٔ٘خًَ ٝحُظـ٤َحص ٝحُظلي٣خص ك٢ ًخكش ؿٞحٗذ حُل٤خس حُٔوظِلش; 

ح٤ُٔخ٤ٓش ٝح٫هظٜخى٣ش ٝح٫ؿظٔخػ٤ش ٝحُؼَٔح٤ٗش ٝؿ٤َٛخ ٖٓ حُـٞحٗذ ح٧هَٟ ٝحُٔوظِلش. ٫ٝ 

وٞٓخص حُل٤خس ٤ٓٔخ رؼي حٗظٜخء حُلَد حُظ٢ ٜٗيطٜخ حُٔي٣٘ش ٝهِلض ٍٝحثٜخ حُيٓخٍ ك٢ ًخكش ٓ

حُٔؼ٣ٞ٘ش ٝحُٔخى٣ش, ح٧َٓ ح١ٌُ ٣ظطِذ طٌخطق حُـٜٞى ٖٓ أؿَ ٟٝغ ٤ٓخٓخص ٝٓ٘خٛؾ ػ٤ِٔش 

ٓليىس ٝٝحٟلش ٤ٌُل٤ش حػخىس ح٩ػٔخٍ ٝحُظ٤ٔ٘ش حُٔٔظيحٓش ٌُٜٙ حُٔي٣٘ش, ٝطط٣َٞٛخ رخٌَُ٘ 

)حُؼ٣َز٠, ح٬ُٔثْ ٝحُٔ٘خٓذ ُظَٝكٜخ ٝهٜخثٜٜخ حُؼَٔح٤ٗش ٝح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش 

٣ؼظزَ ٖٓ ح١٧َ ح٧ٓخ٤ٓش ٫ٓظَحط٤ـ٤خص حػخىس  حُظو٢٘. ٝرخَُؿْ ٖٓ إٔ ح١٩خٍ (2018

ح٩ػٔخٍ ًُٝي ٖٓ ه٬ٍ ر٘خء ٗظْ ُِٔؼِٞٓخص ٝح٫ٓظلخىس ٖٓ ٤ِٔٓحص حُظو٤٘خص حُلي٣ؼش 

خ ٛيكخَ ٝػ٬ٓش حُٔظطٍٞس ُظو٣ٞش أؿِٜس ػ٤ِٔش حػخىس ح٩ػٔخٍ, ا٫ أٗٚ ٣ـذ إٔ طٌٕٞ حُظٌُ٘ٞٞؿ٤

 ىحُش ٩ػخىس ح٩ػٔخٍ ك٢ ٓي٣٘ش ر٘ـخ١ُ.

 بس ٌّذ٠ٕخ ثٕغبصّٞأ١ّ٘خ رطج١ك ع١بعخ اٌّئؽشاد اٌّٛؽذح فٟ اػبدح الإػ .3.4

ٖٓ ه٬ٍ ح٫ُظِحّ حُٔ٘ظَى رز٤خٗخص حُٔي٣٘ش حُٔٞكيس ًِـش ػخ٤ُٔش ط٤َٔ هيٓخَ ٣ٌٖٔ إٔ ٗيٍى  

 ٣٘ش ر٘ـخ١ُ:أ٤ٔٛش ططز٤ن ٤ٓخٓش حُٔئَٗحص حُٔٞكيس ك٢ اػخىس اػٔخٍ ٓي

  ر٘ـخ١ُ حُٔي٣٘ش حُ٘خِٓش: ك٤غ ٗيٍى إٔ حُٔي٣٘ش ٢ٛ ٟٖٔ ٓلٍٞ حُٔٔخٝحس ك٢

ٍٝٛٞ ًخكش هيٓخص حُٔي٣٘ش ٝٗٞػ٤ش حُل٤خس ُـ٤ٔغ ٓٞح٤٘١ٜخ, ٝط٘ـ٤غ حػَحء حُظلخػَ 

ح١ٌُ طؼظٔي ػ٤ِٚ حُٔيٕ, ٍٝػخ٣ش ػوخكش حُوزٍٞ, ٝر٘خء ؿٞىس ػخ٤ُش ٖٓ حُل٤خس ٌُٔخٕ 

 حٓش َٝٓٗش ٝٗخِٓش ِٝٓىَٛس ك٢ حُٔٔظوزَ.حُٔي٣٘ش ٠ُٔخٕ ٓي٣٘ش ٓٔظي

  ًٌُ٤ش: ك٤غ ٗيٍى إٔ حُٔيٕ ح٤ًٌُش ٢ٛ حُظ٢ طز٢٘ حُيٍٝ ح٤ًٌُش, ر٘ـخ١ُ حُٔي٣٘ش ح

ٝإٔ حُز٤خٗخص ػ٠ِ ٓٔظٟٞ ػخٍ ٖٓ ٓٔظٟٞ حُٔي٣٘ش ٛٞ ٗوطش حٗط٬م أٓخ٤ٓش 

٬ُٓظؼٔخٍحص حُٔٔظ٤َ٘س ك٢ حُز٤٘ش حُظلظ٤ش ُِٔي٣٘ش ٖٓ هزَ حُٔٔظ٣ٞخص ح٤٘١ُٞش 

َ ُظٌٕٞ أًزَ ٝؿ٤َٛخ ٖٓ حُٔٔظ٣ٞخص حُؼ٤ِخ ُِلٌٞٓش, رل٤غ ٣ٌٖٔ ُِٔي٣٘ش إٔ طٔظٔ

حُٔٔخ٤ٖٔٛ ك٢ أؿ٘يس ٤٘١ٝش ٤ًًش ُِظ٤ٔ٘ش ح٫هظٜخى٣ش ٣َطٌِ ػ٤ِٜخ طوي٣ْ حُويٓخص 

 رلؼخ٤ُش ٝٗٞػ٤ش حُل٤خس ك٢ حُٔي٣٘ش.

  ٓي٣٘ش ر٘ـخ١ُ ٟٖٔ حٌُٞحًذ حُٔٔظيحٓش: ك٤غ ٗيٍى حٌُٔخٕ حَُث٢ٔ٤ ُِٔي٣٘ش ك٢

حُزخُـش ح٤ٔٛ٧ش  طلو٤ن حُظ٤ٔ٘ش حُٔٔظيحٓش ػ٠ِ حُٜؼ٤ي حُؼخ٢ُٔ, ك٤ٔخ ٣ظؼِن رخ٧ٛيحف

حُٔظؼِوش رخُويٍس ػ٠ِ حُظ٤ٌق ٓغ حُٔ٘خم ٝحُظ٤ٔ٘ش حُٔٔظيحٓش, ٝحُظؤ٤ًي ػ٠ِ ح٤ٔٛ٧ش 

 ISO)حُلخٓٔش ُِز٤خٗخص ػ٠ِ ٓٔظٟٞ حُٔي٣٘ش ُيػْ حُٜ٘ٞٝ ُزِٞؽ ح٧ٛيحف حُؼخ٤ُٔش 

37120 ,2018). 

 اٌخلافخ

 حُظخ٤ُش: ٣ٌٖٔ طِو٤ٚ ٓخ ٓزن ىٍحٓظٚ ك٢ حُ٘وخ١

  ٍٞحُظٌُ٘ٞٞؿ٢ حُٔظـ٤َ ٝحُٔظٔخٍع رٌَ٘ ًز٤َ إٔ طظـ٤َ أٌٗخٍ حُٔيٕ ٝطؤهٌ  إٔ ٓغ حُظط

أرؼخى ؿي٣يس طظؤػَ ٝطٔظل٤ي ٓٔخ أطخكظٚ ططز٤وخص حُظٌُ٘ٞٞؿ٤خ ك٢ ط٤ٌِٜ٘خ, رل٤غ طٌٕٞ ٌٛٙ 
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حُٔيٕ أًؼَ طلخػ٬ ٓغ حُٔظـ٤َحص ٝطلَٔ ٛلش حًٌُخء ك٢ ٍىٝى ح٧كؼخٍ طـخٙ ٌٛٙ 

 ٝٓيٟ حُويٍس ك٢ حُظـِذ ػ٠ِ حُٔ٘خًَ حُظ٢ طٞحؿٜٜخ.  حُٔظـ٤َحص 

  ,طـ٤٤َ حُط٣َوش حُظ٢ ٗلٌَ رٜخ كٍٞ حُ٘ٔٞ حُؼَٔح٢ٗ ٝح٫ه٢ٔ٤ِ ُِٔوططخص حُل٣َ٠ش

 ٝرخُظخ٢ُ طـ٤٤َ ح٤ٌِ٤ُٜش حُؼخٓش ُِٔيٕ حُظو٤ِي٣ش.

  حٕ حُٔؼِٞٓش ٢ٛ حُٔخىس حُوخّ ٢ٛٝ حُٔ٘ظؾ حُٜ٘خث٢ َُِٔ٘ٝػخص حُل٣َ٠ش ح٤ًٌُش حُظ٢

خْٛ ك٢ حُو٠خء ػ٠ِ ٓ٘خًَ حُ٘ٔٞ حُؼَٔح٢ٗ ٝٓخ ٣ٜخكزٜخ ٖٓ طؤػ٤َحص ػ٠ِ ٓٞف طٔ

 حُز٤جش رٌخكش ؿٞحٗزٜخ حُؼَٔح٤ٗش ٝح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش.

  ٣ـذ حٕ طٜزق طٌُ٘ٞٞؿ٤خ ح٫طٜخ٫ص ٝحُٔؼِٞٓخص أكي ػ٘خَٛ حُز٤٘ش حُظلظ٤ش ح٧ٓخ٤ٓش

 حُظ٢ طِؼذ ىٍٝح  ٜٓٔخ  ك٢ ط٤ٌَ٘ حُٔوططخص حُل٣َ٠ش ُِٔيٕ.

 ٕحُٔيٕ ح٤ًٌُش ٢ٛ حُظ٢ طز٢٘ حُيٍٝ حُو٣ٞش, ٝإٔ حُز٤خٗخص ػ٠ِ ٓٔظٟٞ ػخٍ ٖٓ ٓٔظٟٞ  ح

حُٔي٣٘ش ٛٞ ٗوطش حٗط٬م أٓخ٤ٓش ٬ُٓظؼٔخٍحص ك٢ حُز٤٘ش حُظلظ٤ش ُِٔي٣٘ش, ٖٓ هزَ 

حُٔٔظ٣ٞخص ح٤٘١ُٞش ٝؿ٤َٛخ ٖٓ حُٔٔظ٣ٞخص حُؼ٤ِخ ُِلٌٞٓش, رل٤غ ٣ٌٖٔ ُِٔيٕ إٔ طٔظَٔ 

أؿ٘يس ٤٘١ٝش ٤ًًش ُِظ٤ٔ٘ش ح٫هظٜخى٣ش ٣َطٌِ ػ٤ِٜخ طوي٣ْ ُظٌٕٞ أًزَ حُٔٔخ٤ٖٔٛ ك٢ 

 حُويٓخص رلؼخ٤ُش ٝٗٞػ٤ش حُل٤خس ك٢ حُٔيٕ.

  ك٢ ٌٛح حُؼَٜ ٖٓ حُظل٠َ ٣ٌٖٔ حٓظويحّ ٓئَٗحص حُٔي٣٘ش ًؤىٝحص كخٓٔش ُٔي١َ٣

حُٔيٕ ٝح٤ُٔخ٤٤ٖٓ ٝحُزخكؼ٤ٖ ٝهخىس ح٧ػٔخٍ ٝحُٔوطط٤ٖ ٝح٤ُٜٖٔٔٔ ٝؿ٤َْٛ ٖٓ 

ٟٔخٕ ٟٝغ ح٤ُٔخٓخص ٟٓٞغ حُظ٘ل٤ٌ حُظ٢ طؼُِ حُؼ٤ٖ ٝحُظٔخٓق  ح٤٤ُٜٖ٘ٔ ُِٔٔخػيس ك٢

 ٝٗخِٓش ٝٓٔظيحٓش َٝٓٗش, ٝحُٔيٕ حُـٌحرش حهظٜخى٣خ ٝحُِٔىَٛس.

  ططز٤ن ٤ٓخٓش حُٔئَٗحص حُٔٞكيس ُِٔيٕ ًب١خٍ ػَٔ ٤ُٔخٓش اػخىس ح٩ػٔخٍ ُٔي٣٘ش

٤خّ حُظويّ حُٔلَُ ر٘ـخ١ُ حهظٜخى٣خ  ٝحؿظٔخػ٤خ  ٝػَٔح٤ٗخ , ٝح٫ٓظلخىس ٖٓ طو٤٤ْ أىحثٜخ ٝه

 ػ٠ِ َٓ حُِٖٓ, ًٌُٝي حٓظو٬ٙ ىٍّٝ ٓوخٍٗش ٖٓ ٓيٕ أهَٟ حه٤ٔ٤ِخ  ٝػخ٤ُٔخ.

 اٌّشاعغ

 اٌّشاعغ اٌؼشث١خ
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 اٌٍّخـ: .1

أٛزلض ح٩ٟخكخص حُوَٓخ٤ٗش ٖٓ حُؼِّٞ ح٧ٓخ٤ٓش ك٢ ٓـخٍ ٛ٘يٓش حُظ٤٤٘ي ٝحُز٘خء, ٝٓؼَٝكخ  

وَٓخ٤ٗش رٌَ٘ ػخّ, ٓٔخ ٣ئػَ طؤػ٤َح  إٔ ح٩ٟخكخص ط٣ِي ٗٔز٤خ  ٖٓ حُؼَٔ حُٞظ٤ل٢ ُِٔ٘٘آص حُ

ٝٗظَح  ٢ُٔ٘ حُل٤خس حُلي٣غ ٝحٟخكش ح٠ُ حُظويّ حُظٌُ٘ٞٞؿ٢  .ا٣ـخر٤خ  ػ٠ِ حُ٘ٞحك٢ ح٫هظٜخى٣ش

أىص ٌٛٙ ح٧ٓزخد ٣ُِخىس ٤ًٔخص حُٔٞحى حُٔٔظٌِٜش )حُ٘لخ٣خص( ٓٔخ ٗظؾ ػ٘ٚ ٓؼ٠ِش ٝحُٓش ك٢ 

 ح٤ُش حُظوِٚ ٝٓيٟ ح٫ٓظلخىس ٜٓ٘خ.

ٍ ٓيٟ حٓظويحّ حُ٘لخ٣خص حُ٘خطـش ٖٓ حٓظ٬ٜى ػزٞحص ح٤ُٔخٙ حُز٬ٓظ٤ٌ٤ش ٌٛٙ حٍُٞهش طظ٘خٝ

ٝح٫ٓظلخىس ٜٓ٘خ ك٢ حٓظزيحٍ ٗٔزش حُٔٞحى ح٤ُٝ٫ش حُٔٔظويٓش ك٢ حُوَٓخٗش ح٫ٓٔ٘ظ٤ش 

حُزٍٞط٬ٗي٣ش حُؼخى٣ش ٝرخُظخ٢ُ ح٣ـخى ح٤ُش ُِظوِٚ ٜٓ٘خ. أ١ حٓظزيٍ حُز٬ٓظ٤ي حُٔطلٕٞ ػ٠ِ 

% ٖٓ ٗٔزش ح٫ٓٔ٘ض ٝٓوخٍٗش حُ٘ظخثؾ رخُوِطش حَُٔؿؼ٤ش 15ٚ ٌَٗ رٞىٍ ح٠ُ ٓخ ٣َٜ ٗٔزظ

ريٕٝ حٟخكخص, ك٤غ طْ طو٤٤ْ ٌٛٙ حُزيحثَ ػ٠ِ هٜخثٚ ه٢٤ِ حُوَٓخٗش حُؼخى٣ش ربؿَحء ػيى 

ٖٓ ح٫هظزخٍحص حُٔؼ٤ِٔش ٝحُظ٢ طَ٘ٔ هخر٤ِش حُظ٘ـ٤َ, ٗٔزش ح٫ٓظٜخٙ, هٞس ح٠ُـ٢, هٞس 

حُلَحٍس ٍُِٞٛٞ ُ٘ظخثؾ ٓيٟ ح٫ٓظلخىس ٖٓ ٌٛح حُ٘ي ؿ٤َ حُٔزخَٗ )ح٫ٗ٘طخٍ( ٝطؤػ٤َ ىٍؿش 

حُ٘ٞع ٖٓ حُ٘لخ٣خص ٝحٌٓخ٤ٗش اػخىس حٓظويحٜٓخ ر٘ـخف ًزي٣َ ؿِث٢ ُ٪ٓٔ٘ض ك٢ حُوِطخص 

% حػطض حػ٠ِ ٓوخٝٓش ٟـ٢ هزَ ٝرؼي 5حُوَٓخ٤ٗش. ٣ٝٞؿِ حُزلغ إٔ ٗٔزش ح٫ك٬ٍ 

َ ٓزخَٗ ٝحهَ ىٍؿش ٓج٣ٞش, ًٌُٝي حػ٠ِ ٓوخٝٓش ٗي ؿ٤ 100طؼَٟٜخ ُيٍؿش كَحٍس طَٜ 

 ٗٔزش حٓظٜخٙ ٓوخٍٗش رخُوِطش حَُٔؿؼ٤ش. 

هَٓخٗش, ػزٞحص ح٤ُٔخٙ حُز٬ٓظ٤ٌ٤ش, ٓوخٝٓش ٟـ٢, ُٖٓ حُ٘ي, ٗٔزش  :اٌىٍّبد اٌذاٌخ

 ح٫ٓظٜخٙ, حُ٘لخ٣خص.

Abstract: Concrete additives (ADMIXTURES) become one of the 

basic sciences in the field of construction engineering, as the additives 

are known generally to increase the estimated lifetime of the concrete 

construction, which effects positively on the economic aspects. 
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However, some factors for instance the modern lifestyle and the 

technological progress and improvements, has led to increase the 

volume of materials consumed (waste) that have created an issue and 

a crisis in the disposal mechanism and the way to benefit from those 

waste. This research paper considers utilizations of such waste that 

resulting out of consuming the plastic water bottles. On the other 

hand, to benefit from replacing the percentage of the primary materials 

that used in the concrete and to find the best procedure to deal with 

this kind of waste. In addition, the paper illustrates on replacing the 

plastic powder from the plastic water bottles up to 15% out of the 

cement percentage then compare the results and findings with the 

concrete mix without admixtures (reference concrete mix) by applying 

some laboratory tests that include workability test, indirect tensile test, 

compression test, setting time test, water absorption test, etc. to 

approach and achieve how would benefit from this type of wastes and 

also the method of reusing those plastic bottles again properly as an 

alternative portion in the concrete mix. In conclusion this work 

concludes that the 5% of the admixtures of the plastic powder gave the 

highest compression strength before and after exposed to 100 degrees 

temperature. Moreover, showed the highest strength in the indirect 

tensile test, less absorption too when compare to the zero admixture 

concrete mix (Referenced Concrete Mix). 

Key words: Concrete, Plastic water bottles, Compression strength, Waste, Setting 

time (final & initial), Water absorption. 

 :اٌّمذِخ .2

ُِٔٞحٍى حُطز٤ؼ٤ش ٣ظلون ػٖ ٣َ١ن حٓظـ٬ٍ حُٔ٘ظـخص حُؼخ٣ٞٗش ٝحُٔٞحى  حٕ ح٫ٓظويحّ حُٜل٤ق

حُوخرِش ٩ػخىس حُظي٣َٝ ُِظَٞٛ ح٠ُ أػَ ر٤ج٢ أهَ ٣ظؤًي ٖٓ ه٬ٍ طول٤ٞ حٗزؼخػخص ػخ٢ٗ أ٤ًٔي 

حٌَُرٕٞ ٝطو٤َِ ح٫ٓظوَحؽ ح٢ٌُِ ُِٜٔخىٍ حُطز٤ؼ٤ش ٖٓ حُٔلخؿَ, ٝريٍٝٛخ طٔؼَ رؼٞ ٖٓ 

طِز٢ ح٫كظ٤خؿخص ُظط٣َٞ حُز٘خء حُٔٔظيحّ, ك٤غ إٔ طط٣َٞ حُز٘خء  ح٩ؿَحءحص حَُث٤ٔ٤ش حُظ٢

حُٔٔظيحّ ٣ؼظزَ ٓـي٣خ  رخ٧ىحء ح٢َُٟٔ ٖٓ ك٤غ ٬ٓٓش ٝآٌخ٤ٗش ط٘ل٤ٌ ح٤ُٜخًَ ح٫ٗ٘خث٤ش 

 ]11[ٝحُٔزخ٢ٗ رظٌخ٤ُق أهَ ِٝٓح٣خ ر٤ج٤ش ػ٠ِ حُوَٓخٗش حُؼخى٣ش. 

ٗلخ٣خص حُز٬ٓظ٤ي ك٢ حُى٣خى ٝطلظَ ًْ ك٢ ٤ُز٤خ, ًٔخ رخُؼي٣ي ٖٓ حُيٍٝ ح٧هَٟ, طؼظزَ ٤ًٔخص 

ًز٤َ ٖٓ طِٞع حُظَرش ٌٝٛح حُظِٞع ٣ٜ٘ق ٖٓ ح٧ٗٞحع حُوط٤َس ُِز٤جش رٔزذ ١ز٤ؼش حُٔٞحى 
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ؿ٤َ حُوخرِش ُِظلَِ. ٝٓؼَٝكخ  حٕ ح٩ٟخكخص حُوَٓخ٤ٗش ٓئهَح  أٛزلض ٖٓ حُؼِّٞ ح٧ٓخ٤ٓش 

غ ٣ُخىس حُؼَٔ حُٞظ٤ل٢ ُِٔ٘٘آص ك٢ ٓـخٍ ٛ٘يٓش حُظ٤٤٘ي ٝحُز٘خء ُيٍٝٛخ حُلؼخٍ ٗٔز٤خ  ٖٓ ك٤

حُوَٓخ٤ٗش رٌَ٘ ػخّ, ٓٔخ ٣ئػَ طؤػ٤َح  ا٣ـخر٤خ  ٖٓ حُ٘ٞحك٢ ح٫هظٜخى٣ش ٝحُز٤ج٤ش ك٢ كخُش 

ّ حٓظويٓض ح٣٫ُٞخص حُٔظليس ح٤ٌ٣َٓ٫ش كٞح٢ُ 1971ٓؼ٬  ٓ٘ش  .حٓظويحّ ٓٞحى ٓؼخى طي٣َٝٛخ

ق ١ٖ ٝرؼي ػَ٘س حُ 250ّ حٓظويٓض طو٣َزخ 1981حُق ١ٖ حٟخكخص هَٓخ٤ٗش ٝٓ٘ش 200

حُق ١ٖ, ٖٝٓ ٌٛٙ ح٫كٜخث٤خص ٣ظ٠ق أ٤ٔٛش حٓظويحّ ح٩ٟخكخص ك٢  350ٓ٘ٞحص حٓظويٓض 

 ]13[ح٫ٗ٘خءحص حُوَٓخ٤ٗش. 

٣ٝويٍ ٓئهَح  حٗظخؽ حُوَٓخٗش ك٢ ح٤ٌ٣َٓخ حُ٘ٔخ٤ُش حُظ٢ طلظ١ٞ ػ٠ِ ٗٞع حٝ أًؼَ ٖٓ 

ٓخ٢ٗ ٣ِِّ حٕ طٌٕٞ %. ٝإٔ ًَ ح٫ٟخكخص حُٔٔظؼِٔش ك٢ حُز٘خء حُو80َح٫ٟخكخص رلٞح٢ُ 

ٟٖٔ حُٔٞحٛلخص حُٔطِٞرش ٣ٝـذ حهظزخٍٛخ ُظو٤٤ْ طؤػ٤َٛخ ػ٠ِ حُوٞحٙ حُوَٓخ٤ٗش ٝطلض 

ح١َُٝ٘ حُز٤ج٤ش ٝػ٤ِٔخص حُز٘خء حُٔظٞهؼش. ك٤غ طؼظزَ ٤ًٔخص حُز٬ٓظ٤ي ك٢ ٤ُز٤خ ٓظٜخػيس 

ح ٛخث٬ ٖٓ حُ٘لخ٣خص حُِٜزش, ٝطٜ٘ق ًٔؼ٠ِش هط٤َس ُِز٤جش رٔزذ ١ز٤ؼظٜخ  ؿ٤َ ٝطلظَ ؿِء 

حُوخرِش ُِظلَِ حُز٤ُٞٞؿ٢, ٝحٕ اػخىس طي٣َٝ ٌٛح حُ٘ٞع ٖٓ حُ٘لخ٣خص ٩ٗظخؽ ٓٞحى ؿي٣يس ٓؼَ 

حٟخكخص ُِوَٓخٗش أٝ حُٔٞٗش ٣ظَٜ ًؤكي أك٠َ حُلٍِٞ, ًُٝي رٔزذ ِٓح٣خٛخ ح٫هظٜخى٣ش 

 ]15[ٝحُز٤ج٤ش. 

ٝؿي٣َ رخًٌَُ كبٕ حٓظويحّ ٌٛٙ ح٩ٟخكخص ٣ـذ إٔ ٣وٖ٘ ٣ٝيٍّ ٝإٔ ٝطٌٕٞ حُوِطش 

حُوَٓخ٤ٗش ٜٓٔٔش ٝٓلٔٞرش ٝٓؼخ٣َس, ك٤غ ُ٪ٟخكخص حُوَٓخ٤ٗش حٓظويحٓخص ػي٣يس ٓٞحء 

ًخٗض حػ٘خء ػ٤ِٔخص حُو٢ِ رخُٔٞهغ حٝ رٔلطخص حُو٢ِ ح٣ًَُِٔش حٝ ػ٘ي ٜٓخٗغ حُوَٓخٗش 

حُـخِٛس ٝحُوَٓخٗش حُٔخروش ح٫ؿٜخى. ٝحٕ حٓظويحّ ح٩ٟخكخص ططٍٞص ٝىهِض ك٢ ٛ٘خػش 

د ٝحُز١٬ ُظو٤َِ حُلخهي أٝ ُِلٍٜٞ ػ٠ِ ٗٞػ٤خص ًحص حؿٜخىحص ٓٞحى حُز٘خء ًٜٔخٗغ حُطٞ

ػخ٤ُش حٝ ُ٪٣لخء رخُٔظطِزخص ح٣َُٔؼش, ٝك٢ رؼٞ حُلخ٫ص طٔظويّ ح٫ٟخكخص حُوخٛش 

 .]14[ُِلٍٜٞ ػ٠ِ حؿٜخىحص ٓزٌَس ٌُٜٙ حُؼ٘خَٛ. 

هَحؿٜخ ك٢ ٌٛٙ حُيٍحٓش حٓظويّ ػيى ٖٓ ػزٞحص ح٤ُٔخٙ حُز٬ٓظ٤ٌ٤ش حُظ٢ طْ اػخىس طي٣َٝٛخ ٩

ػ٠ِ ٤ٛجش رٞىٍ, ك٤غ إ اػخىس حُظي٣َٝ ُٔؼَ ٌٛٙ حُٔٞحى ٫ طٔخػي ػ٠ِ كلخظ حُٔٞحٍى 

حُطز٤ؼ٤ش كلٔذ, رَ طٔخػي أ٠٣خ  ك٢ كَ أُٓش حُظوِٚ ٜٓ٘خ. ًٝٔخ ٗٞٙ ٓٔزوخ  كبٕ حُز٬ٓظ٤ي 

٪ ٖٓ ٗٔزش ح٫ٓٔ٘ض ك٢ 15حُٔطلٕٞ حُٔٔظويّ ػ٠ِ ٌَٗ رٞىٍ ٫ٓظزيحٍ ٓخ ٣َٜ ٗٔزظٚ 

ٓخ٤ٗش ُظو٤٤ْ ٌٛٙ حُزيحثَ ػ٠ِ هٜخثٚ حُوِطش حُوَٓخ٤ٗش ربؿَحء ػيى ٖٓ حُوِطخص حُوَ

 ح٫هظزخٍحص حُٔؼ٤ِٔش.

 اٌجشٔبِظ اٌؼٍّٟ: .3

حؿ٣َض هِطخص طـ٣َز٤ش ُِظؤًي ٖٓ ٬ٛك٤ش ح٩ٟخكخص حُٔٔظويٓش ٝطٞحكوٜخ ٓغ ح٩ٓٔ٘ض 

٤َ حُٔٔظويّ ٝرخه٢ ٌٓٞٗخص حُوِطش حُوَٓخ٤ٗش ٝطْ حٍُٞٛٞ ا٠ُ هِطش هَٓخ٤ٗش ًخٕ حُٔظـ
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ك٤ٜخ ٛٞ ٗٔزش ح٫ٟخكخص ك٤غ حٓظويٓض ػ٠ِ ػ٬ع ٓـٔٞػخص كٔذ حُ٘ٔزش ح٠ُٔخكش. 

ٝحػيص حُوِطش حُوَٓخ٤ٗش ٖٓ آٔ٘ض رٍٞط٬ٗي١ ػخى١ )كٔذ حُٔٞحٛلخص ح٤ُِز٤ش ُ٪ٓٔ٘ض(
 

]2[
( ًٝخٗض ٗٔزش حُٔخء ا٠ُ 1:2:3, ًٍٝخّ ٗخػْ ًٍٝخّ هٖ٘ ٝٓخء ًٝخٗض ٗٔذ حُو٢ِ )

%, 5ي كو٢ ٗٔزش حُز٬ٓظي حُٔطلٕٞ )حُزٞىٍ( ريح٣ش ٖٓ ٝحُٔظـ٤َ حُٞك٤ % 45ح٩ٓٔ٘ض 

 ,A% اك٬ٍ ٖٓ ُٕٝ ح٩ٓٔ٘ض. ٝهْٔ حُزَٗخٓؾ حُؼ٢ِٔ ا٠ُ حٍرغ ٓـٔٞػخص )%15 ٝ 10

B, C & D( ْكٔذ ٗٔزش اك٬ٍ حُز٬ٓظي ٖٓ ح٫ٓٔ٘ض ًٔخ رخٌَُ٘ ٍه )1.) 

 

 

 ( ٓـٔٞػخص حُزَٗخٓؾ حُؼ1٢ِٔحٌَُ٘ )

 

 اٌّٛاد اٌّغزخذِخ: .4
i. ٓؼِٞٓخ  إٔ هٞحٙ حًَُخّ طئػَ ريٍؿش ًز٤َس ػ٠ِ ٓظخٗش ِٝٓٞى ٌضٌواٌشٍِخ ٚا :

٤ٌَٛ حُوَٓخٗش, ٝحػ٘خء حهظ٤خٍ حًَُخّ ُـَٝ ح٫ٓظؼٔخٍ ك٢ هَٓخٗش ٓؼ٤٘ش ٣ـذ ح٫ٗظزخٙ 

رٍٜٞس ػخٓش ا٠ُ ػيس ٓظطِزخص ٜٓ٘خ, حُٔوخٝٓش حٌُخٓ٘ش ٌُِظِش حُٔظِٜزش, حهظٜخى٣ش حُو٢٤ِ, 

ٗش. ٝإٔ طيٍؽ كز٤زخطٜخ طؼظزَ ٖٓ حُوٞحٙ حُٜٔٔش ًَُخّ ٝحُٔظخٗش حُٔلظِٔش ٤ٌَُٜ حُوَٓخ

 ]4[( حىٗخٙ ٣ٟٞق ًؼخكش حًَُخّ حُٔٔظؼَٔ.1حُوَٓخٗش. ٝرخُـيٍٝ ٍهْ )

ii. طٞؿي أٗٞحع ٓوظِلش ٖٓ ح٫ٓٔ٘ض ٝطؤهٌ حُظ٤ٔٔش ٖٓ حُـَٝ الاعّٕذ ِٚبء اٌخٍو :

ٖ ٗٞع ٥هَ ُِّٝٝ ح٫ٓظؼٔخٍ ٌُٖٝ طزو٠ ٌٓٞٗخطٜخ ح٧ٓخ٤ٓش ٝحكيس ٝحٕ حهظِلض ٗٔزظٜخ ٓ

ٝإٔ حُ٘ٞع حُٔٔظويّ رخُزَٗخٓؾ حُؼ٢ِٔ ٖٓ ح٫ٓٔ٘ض حُزٍٞط٬ٗي١ حُؼخى١. ٣ٝؼظزَ حُٔخء ْٜٓ 

٤ُظْ حُظلخػَ ح٤ٔ٤ٌُخث٢ ر٤٘ٚ ٝر٤ٖ ح٫ٓٔ٘ض, ُٝظٔظٜٚ حُٔٞحى حُٔٔظؼِٔش ك٢ حُوَٓخٗش, ًٝٔخ 

٤ِٞٗش ٣ٔ٘ق حُو٢٤ِ حُٔئُق ٖٓ حًَُخّ حُوٖ٘ ٝحًَُخّ حُ٘خػْ ٝح٫ٓٔ٘ض ىٍؿش ٓ٘خٓزش ٖٓ حُ
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طٔخػيٙ ػ٠ِ حُظ٘ـ٤َ ٝحُظ٤ٌَ٘, ٝرٞؿٞى حُٔخء ٣ٌٖٔ ه٢ِ ٓويحٍ أًزَ ر٘لْ ح٤ٌُٔش ٖٓ 

%. ٠ُٝز٢ ٗٔزش حُٔخء رخُوِطش 15-10ح٫ٓٔ٘ض, ٣ٝؼط٢ كـٔخ  ُِوَٓخٗش ٣ظَحٝف ٓخ ر٤ٖ 

أ٤ٔٛش رخُـش ٝػ٤ِٜخ طظٞهق هٞس حُوِطش ٝٓٔخ٤ٓظٜخ ٝحٗلٜخُٜخ ِٝٗكٜخ ٝٓويٍطٜخ ػ٠ِ ٓوخٝٓش 

ش ٖٓ رَٝىس ٝكَحٍس ٝطؤًَ ك٤غ حٕ ًؼَس حُٔخء ط٠ؼق حُوَٓخٗش ٝطٔزذ حُؼٞحَٓ حُـ٣ٞ

ح٫ٗلٜخٍ ٝحُظي٤ٓغ ٝحُٔٔخ٤ٓش ٝهِش حُيٝحّ ٝح٫ٛظَحء ٝهِش حُظٔخٓي ٝح٠ُؼق ٝحُظوَ٘ 

 ]3[ٝح٫ٌٗٔخٕ ٝحُظ٘ون. 

 
 ]4[,]3[ ( وضبفخ اٌّٛاد اٌّغزخذِخ فٟ اٌخٍطخ اٌخشعب١ٔخ 1اٌغذٚي )

 حٌُؼخكش حُٞٛق حَُِٓ

 2.7Kg/m3 كش حًََُٓؼخ   

 2.65Kg/m3 ًؼخكش ح٢ُُِ   

 3.10Kg/m3 ًؼخكش حُوَٓخٗش   

 

iii. طؼَف ػ٠ِ حٜٗخ ٓٞحى أٝ طَح٤ًذ ٖٓ ػيس ٓٞحى ط٠خف ُِوَٓخٗش أػ٘خء الإمبفبد :

حُو٢ِ ُظل٤ٖٔ هخ٤ٛش أٝ أػَ ٖٓ هٞحٙ حُوِطش حُوَٓخ٤ٗش, ٖٝٓ أْٛ أؿَحٝ 

ٗش حُط٣َش, طؼـ٤َ حُظِٜذ ُِلٍٜٞ ػ٠ِ ٓوخٝٓش حٓظؼٔخ٫طٜخ, طل٤ٖٔ هخر٤ِش حُظ٘ـ٤َ ُِوَٓخ

ك٢ ح٧ؿٞحء حُلخٍس أٝ حُ٘وَ ُِٔٔخكخص  (ػخ٤ُش ك٢ ُٖٓ ه٤َٜ, حرطخء ػ٤ِٔش حُظِٜذ, حُ٘ي

(, طل٤ٖٔ ٓوخٝٓش Bleedingحُزؼ٤يس(, طو٤َِ حُلَحٍس حُٔظُٞيس ٝطو٤َِ ح٠ُ٘ق أٝحُِ٘ف )

 ]3[٣ي. حُظآًَ ٝطو٤َِ حُظوِٚ حُلخَٛ أػ٘خء حُظِٜذ ٝٓ٘غ ٛيأ حُلي

( 2إٔ ح٫ٟخكخص حُٔٔظويٓش رٜيٙ حُيٍحٓش ٢ٛ ٓخىس حُز٬ٓظي حُٔطلٕٞ ًٔخ رخٌَُ٘ ) ك٤غ

حىٗخٙ ٢ٛٝ ػ٠ِ ٌَٗ رٞىٍ ٝحُٔٔظوَؽ ٖٓ ػزٞحص ح٤ُٔخٙ حُز٬ٓظ٤ٌ٤ش ُٝؼيّ ٝؿٞى ٓؼخَٓ 

هخٛش رظل٤َِ ٝٓؼَكش هٞحٙ حُؼ٤٘خص ح٫ إٔ حُؼزٞحص حُز٬ٓظ٤ٌ٤ش حُٔٔظويٓش ُظؼزجش ٝكلع 

طٜ٘غ ٖٓ ٓخىس ػي٣يس حٌَُرٞٗخص حُٔوٜٜش ُٜ٘غ هٞح٣ٍَ ح٤ُٔخٙ ٝطؼظزَ هٞحٙ  ٤ٓخٙ حَُ٘د

 :]16[(حُظخ٢ُ  2حُٔخىس حُوخّ ُِز٬ٓظ٤ي ًٔخ رخُـيٍٝ )

 
  ]16[( خٛاؿ اٌجلاعز١ه 2اٌغذٚي )

Comments Value/range PC resin property 

ISO 1133 2-6 MVR (cm
3
/10 min) 

ASTM D 1003 70˃ Light Transmission, 2.54 mm (%) 

ASTM D 638 2300˃ Tensile modulus, 50 mm/min (MPa) 

ISO 178 2300˃ Flexural modulus, 1min/min (MPa) 
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 ( ػزٞحص ح٤ُٔخٙ حُز٬ٓظ٤ٌ٤ش حُٔطلٞٗش )حُزٞىٍ(2ٌَٗ )

ًـْ/ٓظَ  380ٝأٗٚ أػ٘خء طـ٤ِٜ حُوِطش حُوَٓخ٤ٗش هي ػزض ٓلظٟٞ ح٩ٓٔ٘ض رل٤غ ًخٕ 

إٔ حُوِطش حُوَٓخ٤ٗش طظٌٕٞ ٖٓ آٔ٘ض رٍٞط٬ٗي١ ػخى١ ٜٓ٘غ ٓل٤ِخ ًٍٝخّ هٖ٘ ٌٓؼذ. ٝ

ٝٗخػْ طْ اك٠خٍٙ ٖٓ ٓلخؿَ ٓ٘طوش رخ١ٖ ؿزَ ٗلٞٓش ٝكيى ُٜٔخ ٓؼخَٓ ٗؼٞٓش ٓظٞٓطش, 

حؿ٣َض حهظزخٍحص حُظل٤َِ حُٔ٘و٢ِ ُِظؤًي ٖٓ  ًٔخ .ٝحٓظويحّ ٤ٓخٙ هخ٤ُش ٖٓ حُ٘ٞحثذ

( 4(, )3ٜخ ُِٔٞحٛلخص ح٤ُِز٤ش ٝحُؼخ٤ُٔش ٝح٤ٌُِٖ٘ )ٓٞحٛلخص حُٔٞحى حُٔٔظؼِٔش ٝٓطخروظ

 ٣ٟٞلخٕ ًَ ٖٓ طيٍؽ حًَُخّ حُ٘خػْ ٝحُوٖ٘ حُٔٔظؼَٔ ك٢ حُوِطش. 

 

 ( طيٍؽ حًَُخّ حُ٘خػْ حُٔٔظويّ ٝكيٝى حُٔٞحٛلخص3ٌَٗ )
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 ( طيٍؽ حًَُخّ حُوٖ٘ حُٔٔظويّ ٝكيٝى حُٔٞحٛلخص4ٌَٗ )

 

ٓخٗش حٓظويٓض حُط٣َوش حُلـ٤ٔش ًٔخ رخُٔؼخىُش ٍهْ ُٝظلي٣ي حُوِطش ُِٔظَ حٌُٔؼذ ٖٓ حُوَ

(1           :) 

Vw + Vs + Vg + VC = 1m
3
 …………….(1) 

( كـْ VC( كـْ ح٢ُُِ. )Vg( كـْ حَُِٓش. )Vs( كـْ حُٔخء )رخُِظَ(. )Vw) ؽ١ش أْ

٤ًٔش حُوَٓخٗش. ٝرٔطض حُٔؼخىُش حُلـ٤ٔش حُٔخروش ا٠ُ ٓؼخىُش ٤ُٗٝش ُلٔخد ٌٓٞٗخص حُوِطش 

 ( ًخُظخ٤ٌُ2:٢ُِٞؿَحّ رخُٔؼخىُش )رخ

  
 

 
 

  
 

  

  
 

  

  
 

 

  
 1m

3
 ………………..(2) 

 

 أٛاع ٚا١ٌخ الاخزجبساد: .5

ٓؼَٝكخ  حٕ حُوَٓخٗش حُط٣َش ٣زيح طلخػِٜخ ٖٓ حٟخكش حُٔخء ٌُٔٞٗخص حُوَٓخٗش حُـخكش ح٠ُ 

ٖ ح٫هظزخٍحص حُٔؼ٤ِٔش حػ٘خء ٛيٙ ُلظش كيٝع ُٖٓ حُ٘ي ح٫رظيحث٢, ٣ٝظطِذ ػَٔ رؼٞ ٓ

حَُٔكِش ٝأهي ػ٤٘خص ٓٔخػِش طٔخٓخ ُِوِطش ٓغ َٓحػخس كٔخ٣ش حُؼ٤٘ش ٖٓ حُظؤػ٤َحص حُـ٣ٞش ٖٓ 

طؼَٟٜخ حُٔزخَٗ ُِْ٘ٔ ٝح٣َُخف ٝحُٔطَ ٝحُظَحد. ٖٝٓ ه٬ٍ ح٫هظزخٍحص ٣ظْ حُظؼَف ػ٠ِ 
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ـ٤ِٜخ ٗظ٤ـش ح١ طـ٤٤َ ٣طَأ حْٛ هٞحٙ حُوِطش حُوَٓخ٤ٗش ٝحُٔظٔؼِش ريٍؿش هٞحٜٓخ ٝهخر٤ِش ط٘

 ػ٠ِ ٗٔذ ٝحُٝحٕ حٌُٔٞٗخص حَُث٤ٔ٤ش.

A.  :حؿ١َ ح٫هظزخٍ ُو٤خّ حُوخر٤ِش حُظ٘ـ٤ِ٤ش ُِوَٓخٗش ١زوخ ُِٔٞٛلخص اخزجبس اٌٙجٛه

( ٢ٛٝ حُوخ٤ٛش حُظ٢ طليى حُـٜي ح٬ُُّ ُظ٘ـ٤َ ٤ًٔش ASTM C143-78ح٤ٌ٣َٓ٫ش )

 ]5[(. 5ٖٓ حُوَٓخٗش حُط٣َش, ًٔخ ٟٓٞق رخٌَُ٘ )

 ( ٣ٟٞق حهظزخٍ حُٜز١ٞ ُِوَٓخٗش حُطخُؿش5ٌَ )ٗ

B.  :)حٓظويحّ ؿٜخُ ك٤ٌخص ٩ؿَحء ٌٛح ح٫هظزخٍ اخزجبس ؽغبة صِٓ اٌؾه )صِٓ اٌزقٍت

( ك٤غ حُـَٝ ٖٓ ح٫هظزخٍ ٓؼَكش 1997ُٔ٘ش  ١340زوخ ُِٔٞحٛلخص ح٤ُِز٤ش )ٍهْ 

 ُيٝٗش ُٖٝٓ طِٜي ح٩ٓٔ٘ض, ُٝظلي٣ي ُٖٓ حُ٘ي ػ٘ي اٟخكش حُز٬ٓظي حُٔطلٕٞ

ُ٪ٓٔ٘ض ٝطلي٣ي هٞحٙ حُؼـ٤٘ش ح٩ٓٔ٘ظ٤ش. ٣ٝليى ك٢ حُٔٞحٛلخص ح٤ُِز٤ش إٔ ٫ ٣وَ 

 10ىه٤وش ٝإٔ ٫ ٣ِ٣ي ُٖٓ حُظِٜذ حُٜ٘خث٢ ػٖ  45ُٖٓ حُظِٜذ ح٫رظيحث٢ ػٖ 

 ]2[ٓخػخص. 

C.  :٣ؼي ٖٓ ح٫هظزخٍحص حُٜٔٔش ُوٞحٙ حُوَٓخٗش حُٔظِٜيس ك٤غ اخزجبس ِمبِٚخ اٌنغو

ك٤ظٜخ, ٝإٔ ٓوخٝٓش ح٠ُـ٢ طؼظزَ حُٔوخٝٓش حَُث٤ٔ٤ش ٣ؼزَ ػٖ ىٍؿش ؿٞىطٜخ ٬ٛٝ

ُِوَٓخٗش, ك٤غ ٓؼظْ حُوٞحٙ ٓؼَ حُ٘ي ٝح٫ٗل٘خء ٝحُوٚ ط٣ِي ر٣ِخىس ٓوخٝٓش ح٠ُـ٢ 

ٝحُؼٌْ ٛل٤ق, ٌُٜٝح حؿ١َ ح٫هظزخٍ رـَٝ حُظلٌْ ك٢ ؿٞىس حُوَٓخٗش ًٔخ ٟٓٞق 

 ]BS 1881 .]6( ٝأٗٚ طْ حُؼَٔ ٝكوخ ُِٔٞحٛلش 6رخٌَُ٘ )
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 ( ٣ٟٞق حهظزخٍ ٓوخٝٓش ح٠ُـ٢ ٌُِٔؼزخص6ٌَٗ )

D.  :ح٫هظزخٍ كٔذ حُٔٞحٛلش ح٤ٌ٣َٓ٫ش ) ( ٣ٟٞق7حٌَُ٘ )اخزجبس الاِزقبؿASTM 

C1585-04 ٓخػش ٝطْ ُٜٝٗخ  24ىٍؿش ٓج٣ٞش ُٝٔيس  100( ك٢ كَٕ ريٍؿش كَحٍس

ُٜٗخ ٓخػش ٝأهي ٝ ٣ٝ24ؼظزَ ٛيح حُُٕٞ حُـخف, ٖٝٓ ػْ ؿَٔص حُؼ٤٘خص ك٢ حُٔخء ُٔيس 

 ]7[٣ٝؼظزَ حُُٕٞ ح١َُذ ٝحكظٔزض ٗٔزش ح٫ٓظٜخٙ ٖٓ حُٔؼخىُش حُظخ٤ُش: 

 

 
 ( ٣ٟٞق حهظزخٍ ٓوخٝٓش ح٠ُـ٢ ٌُِٔؼزخص7ٌَٗ )

E. :)طٌَٔ حُؼ٤٘خص ٗظ٤ـش طؤػ٤َ حُ٘ي حُـخٗز٢  اخزجبس اٌؾذ غ١ش اٌّجبؽش )الأؾطبس

 - ٤0.04ش )حُٜٔخكذ ُوٞس ح٠ُـ٢ حُٔئػَس رٔخ٤ً٘ش ح٫هظزخٍ ٝح١ٌُ ًخٕ ر٣ِخىس ٗٔز

ْٓ(  15( ٤ٓـخ رخٌٓخٍ ٌَُ ػخ٤ٗش ًٝخٗض ػ٤٘ش ح٫هظزخٍ حٓطٞح٤ٗش حٌَُ٘ روطَ )0.06

ْٓ( ٟٝٝؼض ر٤ٖ ٍأ٢ٓ ٓخً٘ش ح٫هظزخٍ ك٢ ٟٝغ حكو٢ حهيح  ك٢ ح٫ػظزخٍ  30ٝرطٍٞ )

ْٓ( ُظٔخػي ػ٠ِ ط٣ُٞغ حُظل٤َٔ ػ٠ِ ًخَٓ  2ٟٝغ ٣َٗلظ٤ٖ ٖٓ حُو٘ذ رؼَٝ )

% ٖٓ ه٤ٔش حُ٘ي ٝحٌَُ٘ ٤85َ حُٔزخَٗ ٓٔخ٣ٝش ُ٘ٔزش ح٧ٓطٞحٗش ٝحهي ٓوخٝٓش حُ٘ي ؿ
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-ASTM 496( ٣ٟٞق حُؼ٤٘خص ٝٓخ٤ً٘ش ح٫هظزخٍ كٔذ حُٔٞحٛلخص ح٤ٌ٣َٓ٫ش )8)

04 .)]5[ 

 

  

 ( ٣ٟٞق حهظزخٍ ٓوخٝٓش حُ٘ي ؿ٤َ حُٔزخ8ٌََٗٗ )

F.  :٣ـ١َ ح٫هظزخٍ ُٔؼَكش هٞس طلَٔ ٓوخٝٓش حُوَٓخٗش اخزجبس رؤص١ش دسعخ اٌؾشاسح

 ٓخػش. 24ىٍؿش ٓج٣ٞش ُٝٔيس  100ي طؼَٟٜخ ُيٍؿش كَحٍس ٠ُِـ٢ رؼ

 

 ِٕبلؾخ إٌزبئظ: .6

A. ( رؤص١شالإمبفبد ػٍٝ اٌٙجٛهSlump Test :) حظَٜص ٗظخثؾ ح٫هظزخٍ كيٝع

ْٓ( ٓٔخ ٣ؼط٢ إٔ هٞحّ حُوِطش ؿخف ُـ٤ٔغ ٓـٔٞػخص  2ٛز١ٞ رٔويحٍ ٫ ٣ظـخُٝ )

 (. 9ح٫ك٬ٍ ًٌُٝي ُِوِطش حَُٔؿؼ٤ش ًٔخ رخٌَُ٘ )

 

 

 ػ٠ِ ٓويحٍ حُٜز١ٞ طؤػ٤َ ح٩ٟخكخص (9) ٌَٗ
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B.  :ٗظخثؾ حهظزخٍ ُٖٓ حُ٘ي ح٫رظيحث٢ ٝحُٜ٘خث٢  هِٜضرؤص١شالإمبفبد ػٍٝ صِٓ اٌؾه

ح٠ُ حٕ ٗٔذ ح٫ك٬ٍ ُِزٞىٍ هِِض ٖٓ ُٖٓ حُ٘ي ح٫رظيحث٢ ٝحُٜ٘خث٢ ًٔخ ٟٓٞلش ك٢ 

 (.3حُـيٍٝ )

 ( ٔزبئظ اخزجبس صِٓ اٌؾه الاثزذائٟ ٚإٌٙبئٟ.3عذٚي )

 

C. حػ٠ِ ٓوخٝٓش رٔويحٍ 5حػطض ٗٔزش ح٫ك٬ٍ  :ش الإمبفبد ػٍٝ ِمبِٚخ اٌنغورؤص١ %

(36.44 MPa رؼي )28 ٝرؼيأ٣خّ  7 ( ٣46.10ّٞ رو٤ٔش MPa ٓوخٍٗش رخُوِطش حَُٔؿؼ٤ش )

( حىٗخٙ ٣ٟٞلخٕ ٗظخثؾ 10( ٝحٌَُ٘ )4% حٗولخٝ. ٝحُـيٍٝ )15% ٝ 10ر٤٘ٔخ حػطض ٗٔذ 

 ّٞ.٣ 28ٝ 7ٓوخٝٓش ح٠ُـ٢ ُِوَٓخٗش ه٬ٍ 

 

 
 ٠ٛمؼ  رؤص١ش الإمبفبد ػٍٝ ِمبِٚخ اٌنغو ( 4اٌغذٚي )

 ٔغجخ الامبفخ

% 

 MPaِمبِٚخ اٌنغو 

 ٠َٛ 28 أ٠بَ 7

0 32.41 42.5 

5 36.44 46.1 

10 31 38.1 

15 27 28.27 

 

 مبفخٔغجخ الا

% 

 صِٓ اٌؾه )عبػخ(

 إٌٙبئٟ الاثزذائٟ

0 01:30 03:50 

5 01:10 03:15 

10 01:05 02:30 

15 00:55 02:10 
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 ( ٣ٟٞق طؤػ٤َ ح٫ٟخكخص 10حٌَُ٘ ٍهْ ) 

 

D. ( ٣ٟٞلخٕ ٗظخثؾ 11( ٝحٌَُ٘ )5حُـيٍٝ ) :رؤص١ش الامبفبد ػٍٝ ٔغت الاِزقبؿ

ٗٔذ ح٫ٓظٜخٙ ُٔـٔٞػخص ح٫ك٬ٍ, ٓز٤٘ش حػ٠ِ ٗٔزش حٓظٜخٙ ُِوِطش حَُٔؿؼ٤ش 

% ٓٔخ ٣ؼط٢ حٕ ح٫ٟخكخص طوَِ ٖٓ ٗٔزش 15ٝحىٗخٛخ ُِوِطش حُوَٓخ٤ٗش ر٘ٔزش حك٬ٍ 

 ح٫ٓظٜخٙ ػ٠ِ حُظٞح٢ُ.

 
 ( ٠ٛمؼ ٔزبئظ اخزجبس ٔغت الاِزقبؿ5عذٚي )

 ٔغجخ الامبفخ

% 

 ٔغجخ الاِزقبؿ

7 َٛ٠ 28 َٛ٠ 

0 6.01 4.86 

5 5.92 4.55 

10 5.47 4.3 

15 4.92 3.82 
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 ( ٣ٟٞق ٗظخثؾ حهظزخٍ ٗٔذ ح٫ٓظٜخ11ٙحٌَُ٘ )

 

E. )حػ٠ِ 5حػطض ٗٔزش ح٫ك٬ٍ  :رؤص١ش الإمبفبد ػٍٝ اخزجبس الأؾطبس )اٌؾذ غ١ش اٌّجبؽش %

 (MPa ٣3.56ّٞ ) 28( ٝرؼي MPa 3.1ح٣خّ ) 7ٓوخٝٓش ٗي ؿ٤َ ٓزخَٗ رؼي 

% حٗولخٝ ػ٠ِ حُظٞح٢ُ. ٝحُـيٍٝ 15% ٝ 10ٓوخٍٗش رخُوِطش حَُٔؿؼ٤ش ر٤٘ٔخ حػطض ٗٔذ 

 ٣ّٞ. 28ٝ 7( ٣ٟٞلخٕ ٗظخثؾ ٓوخٝٓش حُ٘ي ؿ٤َ حُٔزخَٗ ه٬ٍ 12( ٝحٌَُ٘ )6)

 
 ٠ٛمؼ ل١ّخ ِمبِٚخ اٌؾذ غ١ش اٌّجبؽش ( 6عذٚي )

 ٔغجخ الامبفخ

% 

 MPaِمبِٚخ اٌؾذ غ١ش اٌّجبؽش 

 ٠َٛ 28 أ٠بَ 7

0 2.9 3.013 

5 3.1 3.56 

10 2.65 2.8 

15 1.92 2.108 
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 ٣ٟٞق ٓوخٝٓش حُ٘ي ؿ٤َ حُٔزخَٗ ( 12ٌَٗ )

 

F. حػ٠ِ 5حػطض ٗٔزش ح٫ك٬ٍ  :رؤص١ش دسعبد اٌؾشاسح ػٍٝ ِمبِٚخ اٌنغو %

ح٣خّ  7ىٍؿش ٓج٣ٞش رؼي  100ٓوخٝٓش ٟـ٢ رؼي طؼ٣َٞ حُؼ٤٘خص ُيٍؿش كَحٍس 

( ٓوخٍٗش رخُوِطش MPa 41.3ّٞ رو٤ٔش )٣ 28( ٝ رؼي MPa 33.6رٔويحٍ )

( 7% حٗولخٝ ػ٠ِ حُظٞح٢ُ, ٝحُـيٍٝ )15% ٝ 10حَُٔؿؼ٤ش ر٤٘ٔخ حػطض ٗٔذ 

( ٣ٟٞلخٕ ٗظخثؾ ٓوخٝٓش ح٠ُـ٢ رؼي طؼ٣َٞ حُؼ٤٘خص ُيٍؿش حُلَحٍس 13ٝحٌَُ٘ )

 ٣ّٞ. 28ٝ 7ه٬ٍ 

 
 ( ٠ٛمؼ ِمبِٚخ اٌنغو ثؼذ رؼش٠نٙب ٌٍؾشاسح7عذٚي )

 ٔغجخ الامبفخ

% 

 MPaاٌنغو  ِمبِٚخ

 ٠َٛ 28 أ٠بَ 7

0 31.2 39.4 

5 33.6 41.3 

10 29.6 36.8 

15 24.9 26.8 
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 ( ٣ٟٞق ٓوخٝٓش ح٠ُـ٢ رؼي طؼ٠٣َٜخ ُِلَحٍس13ٌَٗ )

 

 :الاعزٕزبعبد .7

ٖٓ ه٬ٍ حُ٘ظخثؾ حُظ٢ طْ ػَٟٜخ ٝٓ٘خه٘ظٜخ حػ٬ٙ طْ حُظَٞٛ ا٠ُ ح٫ٓظ٘ظخؿخص  

 :ح٫ط٤ش

 ُِوَٓخٗش رخٓظويحّ حٟخكخص حُز٬ٓظ٤ي, ك٤غ حٕ ح٣ُِخىحص ٫ ٣ٌٖٔ ٣ُخىس هخر٤ِش حُظ٘ـ٤ َ

 % ٫ طئى١ ح٠ُ طـ٤َ هٞحّ حُوِطش حُوَٓخ٤ٗش.15ٖٓ ٗٔذ ح٫ٟخكخص كظ٠ 

  ٕ٫ ٣ٌٖٔ حُظلٌْ ر٣ِخىس ُٖٓ ٗي حُوَٓخٗش رٟٞغ حٟخكخص حُز٬ٓظ٤ي, ك٤غ ُٞكع أ

 ُٖٓ حُ٘ي ٣وَ ك٢ كخُش حٟخكش حُز٬ٓظ٤ي.

  ٗحُز٬ٓظ٤ي )حُزٞىٍ( ٓوخٍٗش 5ش حُٔلظ٣ٞش ػ٠ِ حٟخكش طِىحى ٓوخٝٓش ح٠ُـ٢ ُِوَٓخ ٖٓ %

 ٣ّٞ.  28حٝ  7رزخه٢ حُوِطخص ًٝيُي رخُوِطش حَُٔؿؼ٤ش ريٕٝ حٟخكخص ٓٞحء رؼي ٢٠ٓ 

 .ًِٙٔخ ُحىص ٗٔزش ح٫ٟخكخص هِض هخر٤ِش حُوَٓخٗش ٬ُٓظٜخ 

 ٟخكش طِىحى ٓوخٝٓش ح٠ُـ٢ ُِوَٓخٗش ك٢ حُ٘ي ؿ٤َ حُٔزخَٗ )ح٫ٗ٘طخٍ( حُٔلظ٣ٞش ػ٠ِ ح

% ٖٓ حُز٬ٓظ٤ي )حُزٞىٍ( ٓوخٍٗش رزخه٢ حُوِطخص ًٝيُي رخُوِطش حَُٔؿؼ٤ش ريٕٝ 5

 حٟخكخص.

  حُزٞىٍ )حُز٬ٓظ٤ي( حػطض حػ٠ِ ٓوخٝٓش ك٢ ح٠ُـ٢ 5ح٫ٟخكش حُٔلظ٣ٞش ػ٠ِ ٗٔزش ٖٓ %

 ىٍؿش ٓج٣ٞش. 100رؼي طؼَٟٜخ ُيٍؿش كَحٍس 

 

 :اٌزٛف١بد .8

 ٤ٛخص ح٫ط٤ش:ػ٠ِ ٟٞء ٓخ ؿخء رٌٜٙ حٍُٞهش طْ حهظَحف حُظٞ 

o  ٍُِؼ٘خَٛ ح٫ٗ٘خث٤ش ٝهخٛش حُٔيكٞٗش 5حٓظويحّ ح٫ٟخكخص ر٘ٔزش حك٬ %

ٝحُٔؼَٟش ٤ُِٔخٙ رٔزذ ٓوخٝٓظٜخ حُؼخ٤ُش ٠ُِـ٢ ٝحُ٘ي ؿ٤َ حُٔزخَٗ ًٌُٝي ٫ٗولخٝ ٗٔزش 

 حٓظٜخٜٛخ ٤ُِٔخٙ ٓوخٍٗش رخُوِطش حَُٔؿؼ٤ش.
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o  حُٔطلٕٞ حٝ حُٔلزذ حؿَحء ح٣ُِٔي ٖٓ حُزلٞع ُز٤خٕ طؤػ٤َ حٟخكش حُز٬ٓظ٤ي ٓٞحء

حُٔٔظوَؽ ٖٓ ػزٞحص ح٤ُٔخٙ حُز٬ٓظ٤ٌ٤ش, ٝحُظ٤ًَِ ػ٠ِ ٗٔذ ح٫ٟخكش )ح٫ك٬ٍ( ك٢ كيٝى 

 %.10% ح٠ُ 1طزيحء ٖٓ 

o  حؿَحء ح٣ُِٔي ٖٓ حُزلٞع ُز٤خٕ طؤػ٤َ حٟخكش حُز٬ٓظ٤ي )حُٔٔظوَؽ ٖٓ ػزٞحص

ًٝيُي ٤ًٔش ٤ٓخٙ ح٤ُٔخٙ حُز٬ٓظ٤ٌ٤ش( ػ٠ِ هٜخثٚ حُوَٓخٗش رخٓظويحّ ٗٔذ ٓظـ٤َس ًَُِخّ 

 حُو٢ِ.

o .ىٍحٓش رؼٞ حُوٞحٙ ح٫هَٟ ُِوَٓخٗش حُط٣َش رؼي حٟخكش حُز٬ٓظ٤ي 

 اٌّشاعغ: .9

 49 حُو٤خ٤ٓش ٍهْ ح٤ُِز٤ش حُٔٞحٛلش حُو٤خ٤ٓش, ٝحُٔؼخ٤٣َ ُِٔٞحٛلخص ح٤ُِز٢ ح٢٘١ُٞ حًَُِٔ ]1[

 2002 ,"حُطز٤ؼ٤ش حُٜٔخىٍ ٖٓ حُوَٓخٗش ًٍخّ"

(, ح٫ٓٔ٘ض حُزٍٞطخُ٘ي١, حًَُِٔ ح٢٘١ُٞ 340\97ْ )حُٔٞحٛلخص حُو٤خ٤ٓش ح٤ُِز٤ش ٍه ]2[

 .1997ُِٔٞحٛلخص ٝ حُٔؼخ٣َ حُو٤خ٤ٓش, ١َحرِْ, 

ؿخٓؼش  " ٝح٫هظ٤خٍحص حُـٞىس حُوٞحٙ, حُوَٓخٗش طو٤٘ش" ( 2002 ) آخّ ٓلٔٞى ]3[

 .ISBN 977-5069-50-5 حٍُٜٔ٘ٞس, َٜٓ 

[4] Palestinian Community Assistance Program – PCAP, 2011. 

Construction Capacity Development Training for Contractors and 

Engineers, Part-7: Materials Quality Control in Construction and 

Infrastructure Projects. 

[5] American Society for Testing and Materials, ASTM C143-78, 

Standards Test Method for Determining the Slump of Fresh Concrete 

[6] BS 1881: part 116 1983, Concrete Testing, Methods of 

Determination of Compressive Strength. of Concrete cubes, British 

Standard Institution, London. 

[7] American Society for Testing and Materials, ASTM C1585-04, 

Standard Test Method for Measurement of Rate of Absorption of 

Concrete. 

[8] Harini B., Ramana K.V., Use of Recycled Plastic Waste as Partial 

Replacement for Fine Aggregate in Concrete, IJIRSET, 4 (2015) 

8596.  
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Introduction: 

Praise be to Allah, Lord of the Worlds, which helped us to issue this 

issue of the International Science and Technology Journal,  

Which enabled researchers interested in engineering, applied and 

technical sciences to publish their research and valuable scientific 

studies. These research and studies will provide and give the true 

information and the correct result for the science and engineering 

students, Which will provide and give information and the correct 

result for students of science and knowledge. 

 We have worked hard to publish this issue of the ISTJ, which was 

devoted to the publication of the scientific papers presented at the first 

Technical conference exhibition of architectural and civil 

Engineering, which was held at the Higher Institute of Comprehensive 

Professions Qaminis  Under the slogan: 

(Technique for construction) 

On this occasion, the editorial board of the ISTJ is pleased to value the 

efforts of all researchers and interested professors who have not been 

discouraged by the difficult conditions that our beloved country is 

going through to provide all their efforts for scientific research and 

chose the pages of this Journal to publish their research and scientific 

papers. We would like to extend our thanks to all those who 

contributed to the success of this valuable conference of the 

Committee of Preparation and Reception and other organizational 

committees as well as to all those who contributed to the editing and 

review of the research presented to the conference and evaluated in a 

scientific manner. 
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 :ٍّخـاٌ

حٓظوَحؽ حُ٘ٔخًؽ ػ٬ػ٤ش ح٫رؼخى ُِٔ٘خ١ن حُل٣َ٠ش ٛٞ ٟٓٞٞع ْٜٓ ٣ٝؼظزَ هخػيس ر٤خٗخص 

 ِلش, هخٛش  ك٢ حُظوط٢٤ حُؼَٔح٢ٗ ٝطلي٣غ حُوَحث٣ٍَٟٝ٢ش ك٢ حُظطز٤وخص حُٜ٘ي٤ٓش حُٔوظ

ك٢ حُٔ٘ٞحص ح٧ه٤َس ٓغ حُظويّ ح٣َُٔغ ك٢ حُظٌِ٘ٞؿ٤ش, طٞكَص ٛـٍٞ ح٫هٔخٍ  .حُٔٔخك٤ش

حُظـط٤ش حُؼ٬ػ٤ش ُِٔ٘خ١ن رؤًِٜٔخ ٓٔظؼ٤٘ش روٞح٤ٍُٓخص هخ٤ٛش حُٜ٘خػ٤ش ريهش ٌٓخ٤ٗش ػخ٤ُش, 

ُظِوخث٢ ُِ٘ٔخًؽ ػ٬ػ٤ش ح٫رؼخى ك٢ حُٔ٘خ١ن حُٔطخروش حُظ٢ طٔخػي ك٢ طل٤ٖٔ ىهش ح٫ٓظوَحؽ ح

 حُل٣َ٠ش.

حُزَٓـ٤خص حُوخٛش رخُٔٔخكش حُظ٣َ٣ٜٞش ح٠٣خ حًظٔزض ىٓؾ ر٤ٖ هٞح٤ٍُٓخص حُٔطخروش  

حُٔوظِلش, ٓؼَ ٓطخروش حَُٔرغ ح٧هَ, ٝحُٔطخروش حُوخثٔــش ػ٠ِ ح٤ُِٔس, ٝحُٔطخروــش ٗزٚ حُؼخٓش, 

ٍٞس "َٓٗق ٝح٤ُْ" ٝحُظ٢ طٔخػي ك٢ طل٤ٖٔ ىهش رخ٩ٟخكش ا٠ُ َٓٗق طل٤ٖٔ حُظزخ٣ٖ ك٢ حُٜ

 .حُٔطخروش هخٛش  ك٢ ٓ٘خ١ــن حُظَ حُظ٢ طٌٕٞ ٓؼويس

طويّ ٌٛٙ حٍُٞهش ٓوخٍٗش ر٤ٖ ٗٔخًؽ حُٔزخ٢ٗ ػ٬ػ٤ش ح٧رؼخى ُِٔ٘خ١ن حُل٣َ٠ش حُظ٢ طْ حُلٍٜٞ 

خ ح٫ٓخ٤ٓش" ٝ"ٍٛٞ حُؼ٣َ 1-ػ٤ِٜـــــخ ٖٓ ٍٛٞ ح٧هٔخٍ حُٜ٘خػ٤ش ػخ٤ُش حُيهش "ٍٛٞ ؿ٤ٞ

حًَُٔزش", ك٤غ طٔض ٓوخٍٗش طلخ٤َٛ حٌَُ٘ ٝىهش ح٫ٍطلخع ًُ٘ٔٞؽ حُٔزخ٢ٗ حُظ٢ طْ حُلٍٜٞ 

ٝ حُؼ٣َـخ ٓغ حُ٘ٔخًؽ حَُٔؿؼ٤ش ُِٔزخ٢ٗ ػ٬ػ٤ش ح٧رؼخى ٝحُٔٔظوَؿش ٖٓ  1-ػ٤ِٜخ ٖٓ ؿ٤ٞ

حٍُٜٞ حُـ٣ٞـش. أظَٜص حُ٘ظخثؾ, إٔ أىحء حٍُٜٞ حُل٠خث٤ش حُؼ٬ػ٤ش ُِؼ٣َخ ك٢ ػ٤ِٔخص 

ٔخًؽ ػ٬ػ٤ش ح٫رؼخى ك٢ حُٔ٘خ١ن حُؼَٔح٤ٗش, ك٤غ طٌٕٞ ح٫ٓوـق ح٤َُٜٓش ٝح١٫خٍ حٓظوَحؽ حُ٘

 1-حُوخٍؿ٢ ُِٔزخ٢ٗ ٝحٟلش ك٢ حُ٘ٔخًؽ حُظ٢ طْ حُلٍٜٞ ػ٤ِٜخ ػ٠ِ ػٌْ ٍٛٞ ؿ٤ٞ

ح٫ٓخ٤ٓش. ٣ٌٖٝٔ طل٤َٔ ٌٛٙ حُ٘ظخثؾ, إٔ حُٔطخروش حُظِوخث٤ش ٫ٓظوَحؽ حٌُ٘ٔكش ػ٬ػ٤ش ح٧رؼخى ك٢ 

ٖ ٍٛٞ ح٫هٔخٍ حُٜ٘خػ٤ش ح٧ٓخ٤ٓش )ٍٛٞ ُٝؿ٤ش حٓخ٤ٓش ٝحه١َ حُٔ٘خ١ن حُل٣َ٠ش ٓ

 .هِل٤ش ُ٘لْ حُٔ٘طوش(, هخٛش ك٢ ٓ٘خ١ن حُظَ

mailto:Sab20084@Mail.ru
mailto:Sab20084@Mail.ru
mailto:Aser_gaia2013@Sapo.Pt
mailto:Aser_gaia2013@Sapo.Pt
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Keywords: Pleiades, GeoEye-1, Triplet, Stereo, Forward, Matching, 

Wallis, Urban modelling. 

Abstract: 

Three dimensional (3D) modeling of urban areas is an important 

research topic and is considered an important database in various 

engineering applications, specifically in urban planning. Recently, 

high-resolution satellite images with the ability of multiple stereo 

coverage of the same area, as well as the Photogrammetry software 

packages gained the combination between different matching 

algorithms, such least square matching, feature based matching, and 

semi global matching as well as improved filters (Wallis) may 

improve the accuracy of 3D models extraction, especially in shadow 

in the urban areas.  

This paper presents a comparison between urban models obtained 

from high resolution satellite images ―GeoEye-1 and Pleiades‖, 

compared to the ground reference truth from digital aerial images 

obtained by a high-precision semi-global matching algorithm. The 

obtained buildings models ―shape details and height accuracy‖ from 

GeoEye-1 and Pleiades images combinations were compared with the 

ground truth ―3D models from aerial images‖.  

The results showed that the performance of Pleiades satellite images 

in digital models extraction in urban area, whereas arch roofs are 

clearly appearing in the obtained models. This can be explained by the 

fact that the automatic matching of 3D extraction in urban areas is 

more difficult due to the shadow in basic satellite images (forward and 

backward images of the same area). 

 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   324 

 
 

I. Introduction 

Remote sensing images became very important in different 

applications, such as urban mapping and update, natural disaster 

evaluation, etc. Digital modelling of urban and suburban areas can be 

achieved from aerial photogrammetry, which became key 

technologies in the field of digital models extraction, especially in 

urban areas. However, due to images acquisitions costs, logistic 

requirements, security or possibly prohibition, in many developing 

countries satellite imagery can be much more competitive in 

automatic 3D extractions (Martina and Christian, 2012). 

The last generation of Pleiades satellite triplet images, with the ability 

of multiple stereo coverage of the same area, and ground sampling 

distance (GSD) of 0.50 meter, which could satisfy the required 

accuracy of 3D models extraction in urban areas. Therefore, triplet 

images may became a real data in automatic extractions of 

topographic information, for different applications in urban/ suburban 

areas, and reduce consuming time and cost in comparison with aerial 

images.  

The combination between matching algorithms and Wallis filter 

became a key in stereo matching for automatic calculations of 

corresponding points (x,y and z) in the overlapping images, which is a 

critical technique in different applications including digital 3D 

modelling extraction (Alobeid et al., 2009). 

In the last years, different approaches have been developed for digital 

models extraction from remote sensing images, and some software 

packages are commercially available in the world. In the meantime, a 

fully automatic, accurate and reliable image matching method capable 

to adapt for different image contents does not yet exist. For example, 

the radiometric differences, geometric distortion and occlusion, 
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repeated and lack of patterns, which are usually resulting difficulties 

in image matching.  

The recent researches in image matching trended towards for 

hierarchical solutions with a combination of several algorithms and 

automatic control. Thus 3D digital model extraction can be done fully 

automated/ semi-automated. Different photogrammetric workstations 

software gained new stereo matching algorithms, such as normalized 

cross-correlation coefficient (NCC), feature based matching (FBM) as 

well as 3D point‘s filter, called Wallis filter. Wallis filter is powerful 

algorithm is improving the image contrast for better matching 

accuracy in shadow areas.  

Triplet satellite images ―multiple stereo coverage of the same area‖ 

are giving an advantage of using different stereo combinations in 

automatic 3D models extractions, and improving the automatic 

matching accuracy, especially in shadow/ occluded areas (Yu-Pu et 

al., 2014). 

The available ground control points (GCPs) covering Tripoli area 

have been used, in particular to optimize the geolocation accuracy of 

used image and creating Epipolar images ―stereo images‖.  

Additionally, some building heights form reference truth (available 

from other project for Tripoli area) were also measured and used, in 

order to assess the height accuracy. 

The obtained buildings models were analysed and compared against to 

reference buildings model for the same area, in order to test the 

capability of GeoEye-1 and Pleiades images in the fast evaluation in 

urban areas. 

II. Used Data  

Triplet satellite images acquisition is minimize the probability of 

hidden items "areas between buildings" in the satellite images.  This 
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an ideal can be used to create more accurate 3D models than other 

could done from basic Stereo images (Forward and backward), 

especially in urban area and mountainous.  

Figure.1. show stereoscopic and triplet viewing images capabilities, 

covering buildings in urban and mountainous areas. 

.  
GeoEye-1 mode                                             Pleaides mode    

Figure 1. Stereoscopic and triplet images capabilities in shadow areas 

(CNES, 2012). 

Triplet images from Pleaides and basic stereo images of GeoEye-1, 

with ground sampling resolution of 0.50 meter were used as a dataset 

in this work. The Pleaides image was collected on Jun 2012, and 

GeoEye-1 image collected on Jan.2010. Both images are covering a 

part from city of Tripoli. 

GeoEye-1 image collected from the basic satellite position mode 

(forward, and backward, with an off-nadir angle) mode ―basic stereo 

viewing images capabilities 1 and 2‖, and base/height (B/H) ratio is 

equal to 0.70. Pleiades images cover the same area of Tripoli were 

acquired from different positions (forward, Nadir and back viewing), 
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with base height ratio of 0.5, north to south ―triplet viewing images 

capabilities 1, 2, 3‖.  

Figure. 2. show the used images and the reference ground truth of the 

study area. The Left subset from GeoEye-1 coveres an area from 

Tripoli, and the middle is Nadir image from Pleiades, approximately 

covers the same area, and in the right is buildings model for the same 

area that used as reference truth for accuracy assessment in this work. 

 

GeoEye-1 image 

 

Pleiades Nadir 

image 

 

Reference ground 

truth 

Figure 2. Subset show the used images and reference ground truth of the   

study area. 

 

III. Image Georeferencing 

High level of image georeferencing and automatic matching accuracy 

from satellite images can be obtained by applying an accurate 

matching algorithms ―semi global matching‖, which became available 

in Inpho software package. Unfortunately, the available version of 

Inpho was not compatible with Pleiades image format, and it was not 

used in this work. PCI Geomatica-2015 was the commercial 

photogrammetric software package available and used in this this 

work. This software includes the advanced matching algorithms and 

new filter called Wallis, which improve the image contrast 
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completeness and matching accuracy in the Epipolar lines, especially 

in the urban areas (Geomatica, 2013). 

Image georeferencing is a simple math process that builds a 

correlation between the image pixels and its position on the actual 

ground location (X, Y- coordinates). The new generation of satellite 

sensors was equipped with positioning systems like GPS and attitude 

control, allowing for the direct measurement of the full exterior 

orientation using rational polynomial coefficients (RPCs), where the 

relation between the image and object is approximately known. This 

means, georeferencing of space images could be achieved with out of 

using any control points (CPS) in the level of five meters accuracy. 

This could be useful in the fast engineering applications for remote 

areas, where the control point may not available or not possible doing 

field measurements (Willneff, et al., 2008).  

For urban models extractions, satellite images georeferencing called a 

bias correction must be improved using GCPs. Therefore, ground 

control points (GCPs) available from other project located and 

covering the study area (Tripoli), with mean horizontal and vertical 

accuracy in the range of 0.10 metre were used, in particular to 

optimize the geolocation accuracy and creating subsequent 

extractions. 

PCI- OrthoEngine gained accurate algorithms that are applied in 

automatic image correlation, identifying the pixel and line locations in 

the image corresponding to the georeferenced positions. These points 

were adjusted in the exact positons and improved its location accuracy 

in the stereo images, with pixel accuracy. Figure.3. shows the location 

of some GCPs with their exact location in the left and right stereo 

images.  

The obtained residual was computed and refined at first order 

transformation RPC1 along x and y axes. The residuals showed that 
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the geolocation accuracy worked slightly better in the case of GeoEye-

1 images, with RMS error less than one pixel. Meanwhile, Pleiades 

Nidar/Back images combination (N/B) also showed accepted results, 

with residuals of one pixel in the across /along track (x, y). In general, 

the obtained residuals for both images were around RMS equal one 

pixel, which is acceptable in satellite images georeferencing. Table.1. 

shows the residual in both images expressed in pixel unit. Figure.4. 

shows the absolute residuals of used stereo combinations from 

Pleiades and GeoEye-1. 

 

 

 

Figure 3. GCPs position in stereo images. 

 

 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   331 

 
 

TABLE 1. Images residual expressed in pixel. 

 

 

 

Figure 4. Absolute residuals of Pleaides and GeoEye-1 images combinations. 

 

IV. Buildings Modelling Extraction 

A high correlation accuracy usually means that the identified features 

in the stereo images combination are successfully matched. 

OrthoEngine has included a combination of different matching 
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algorithms and used in this work for automatic buildings modelling 

extraction. 

A hierarchical approach using a pyramid (low to high model 

resolution) of reduced resolution images was used for best way to find 

good matching features in the stereo images combination. This 

correlation technique speeds up the image correlation process and 

reduces the number of mismatching, especially in shadow areas in 

urban areas (Saldaña and Aguilar, 2012).  

In the pyramid approach, the first attempt of correlation is performed 

on very coarse versions of the images (Low resolution model and the 

small features in the Epipolar lines were not matched). This enables 

OrthoEngine to match prominent features accurately, which forms the 

basis for further correlation attempts. The next correlation attempts are 

performed to match finer features on higher and higher resolution 

versions of the images. Finally, correlation is performed on images at 

full resolution (high details), which provides the highest precision for 

features, such small buildings, roads, cars, trees (Geomatica, 2013).  

In this work, pyramid approach including combination between 

matching algorithms (Least square, and feature based matching 

algorithms) and Wallis filter was used for 3D modelling extraction 

from Pleiades nadir backward images combination (N/B) and 

GeoEye-1 images. High detailed building model was extracted, with 

pixel values of 32 bits and resolution of 1.0 meter (Pixel sampling 

factor equal 2). Pleiades triplet images allowed of using more stereo 

combinations than GeoEye-1, which helped using different stereo 

combinations in automatic 3D buildings model extraction. The 

combination included Nadir image showed results indicating that 

accuracy of 3D points matching was improved, and the small 

buildings are appearing clearly. This means, Pleiades (N/B) image 

combination showed a better results and reached to the level of details 
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in 3D extractions in urban areas. Meanwhile, GeoEye-1 images 

combination shows lower results and the model still poor, especially 

in the pixels located in areas between buildings.  

This means, automatic matching algorithms did not worked well and it 

made pointing errors that could produce mismatching in automatic 3D 

extractions, especially in the shadow and occlusion areas. Figure.5. 

shows buildings model extracted from GeoEye-1 images (a), and 3D 

buildings model obtained from Pleiades (N/B) images combination 

(b), compared with reference truth buildings model (c). 

 

 

 

a.  Building model 

from GeoEye-1 

b. Building model 

from Pleiades 

c. 3D reference ground 

truth 

Figure.5. shows building model obtained from GeoEye-1 images(a), 

Pleiades N/B image combination (b),with respect to reference truth (c). 

V. Results Analysis 

Result analysis and quality check of three dimensional models is an 

essential work in the different engineering applications utilizing the 

3D digital models, because the final accuracy can influence the 

reliability of any decisions made from those results. This can be done 

with the visual method, for example checking the building model 

outline, two dimension (2D) shapes and edges (Alobeid, 2011). 

Figure.6. another subsets of buildings model obtained from Pleiades 

N/B and GeoEye-1 images, which show the differences between both 
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models, especially at tall building areas, whereas the small houses 

located in non-shadow areas are appearing in the both models. 

However, in the case of buildings model obtained from GeoEye-1 

stereo images, the outlines and shapes of tall buildings are not clearly 

appearing and seems as a cloud. Therefore, visual analysis of digital 

models may not good enough for right decision, because it is require 

user higher experience. 

 

 

a.Building model created from 

Pleiades N/B.   

b. Building model created from 

GeoEye-1 

 Figure 6. Buildings model shows the difference between the obtained 

model from Pleiades N/B (a) and GeoEye-1 images (b). 

 

The absolute height accuracy of obtained buildings model was tested 

against several heights obtained from ground truth, which considered 

as check points to assess the height accuracy. The buildings height 

differences were calculated with respect to the reference height from 

ground truth, and RMS error was calculated.  

This test showed that a lower accuracy was in the case of buildings 

model that obtained from GeoEye-1 stereo images, with height error 

RMS equal to 5.60 meters, and the obtained height accuracy was 
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better in the case of Pleaides images combination, with RMS equal 

0.95 meter.  

This can be explained by the fact that the automatic matching in urban 

areas is more difficult due to shadow in stereo pair satellite images 

(F/B combination). Figure.7. shows comparison between buildings 

models heights obtained from Pleiades (N/B) and GeoEye-1 images 

combination, against buildings heights from the reference truth. 

 

Figure 7. shows buildings height model differences between Pleiades and 

GeoEye-1 images compared with buildings height from reference truth. 

VI. Conclusion 

Based on to the obtained results of georeferenced satellite images, 

whereas the sub-pixel accuracy was achieved from GeoEye-1, and 

Pleiades image combinations showed georeferencing accuracy of 0.76 

pixels and maximum residual of 1.66 pixels. This is not indicate that 

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

9

1 2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

H
EI

G
H

T 
D

IF
FE

R
EN

C
E 

(M
) 

 

CHECK POINTS 
B u i l d i n g s  M o d e l s  h e i g h t  d i f f e r e n c e s  a g a i n s t  r e f e r n c e  t r u t h  
1 -  R e f e r e n c e -  P l e i a d e s  B u i l d i n g  M o d e l  ( R M S = 0 . 9 5 m )  
2 -  R e f e r e n c e  - G e o E y e  m o d e l  ( R M S = 5 . 6 0 m )      

Reference-Pleiades Reference-GeoEye1



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   335 

 
 

the better georeferencing results will giving precise matching results 

in 3D models extracted from satellite images.  

In this paper, pyramid approach including pixel matching algorithms 

and Wallis filter was used in semi-automatic buildings modelling 

extraction. In addition, triplet viewing images capabilities of Pleaides 

allowed to test different factors that may effect in automatic matching 

process for 3D models extractions, especially in urban areas.  

The quality of 3D buildings model obtained from GeoEye-1 images 

combination was compared with reference truth and the obtained 

buildings model was not corresponding to the reference, especially in 

the shadow and occluded areas. Pleiades N/B images combination 

showed better results compared to reference model, in terms of 

buildings model ―shape and details‖.  

Based on above-mentioned accuracy and results, this work concludes 

that the Triplet satellite images successfully can then be used for 

different engineering applications such, urban mapping update, 

environment evaluations. In addition, consuming time for manual 

editing and other complications for image collection may not be 

required for high detailed buildings model extraction in urban areas. 
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ABSTRACT  

Global Positioning System (GPS) antenna is the connecting part 

between GPS satellite and receiver, and it works on transferring the 

satellite signal propagation to the receiver with minimum interruption. 

This is beside the main role that GPS antenna can play for accurate 

and precise positioning. High quality GPS antennas have high gain, 

systematic radiation pattern, Right Hand Circular Polarization 

(RHCP), and low directivity. Multipath error is a principal error 

source connected with GPS positioning and it can be mitigated using 

better antenna design. GPS antennas tend to be provided with choke 

ring frame for protection from the reflected RHCP electromagnetic 

waves. In this paper, the performance of three different types of GPS 

antenna, namely: Microstrip patch antenna (MPA), Helix antenna 

(HA), and Vertical Dipole antenna (VDA), with and without choke 

ring frame, has been investigated using single frequency GPS 

receiver. The antennas have been examined under the same GPS 

environment, including satellites constellation, geometry, and 

surroundings, with different heights from the ground reflector surface 

for multipath evaluation. Short base-line kinematic differential code 

mailto:mam8476@yahoo.com
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GPS (DGPS) technique has been used for removing and mitigating the 

main GPS error sources and focusing on multipath effect. Satellite 

residuals and the quality of the obtained positioning have been 

considered for evaluating the performance of each antenna. The 

results have reflected the ability of choke ring frames to improve the 

performance of the three GPS antennas with different rates in 

multipath areas, and illustrate the advantages and limitations of each 

antenna. 

Keywords: Microstrip, Patch, Helix, Vertical Dipole, GPS Antenna, 

Multipath, Choke Ring. 

 

 اٌٍّخـ

( ٛٞ حُـِء حَُٞٛ ر٤ٖ  ح٫هٔخٍ GPSحُٜٞحث٢ حُوخٙ رخُ٘ظخّ حُؼخ٢ُٔ ُظلي٣ي حُٔٞحهغ )

ٝؿٜخُ ح٫ٓظوزخٍ , ٝٛٞ ٣ؼَٔ ػ٠ِ ٗوَ حٗظ٘خٍ ح٩ٗخٍس  ا٠ُ  GPSحُٜ٘خػ٤ش حُوخٛش  

 GPSحُٔٔظوزَ رؤهَ هيٍ ٖٓ ح٫ٗوطخع. ٌٛح رـخٗذ حُيٍٝ حَُث٢ٔ٤ ح١ٌُ ٣ٌٖٔ إٔ ٣ِؼزٚ ٛٞحث٢ 

بطوخٕ ٝ ٝىهش. طظ٤ِٔ ٛٞحث٤خص ٗظخّ طلي٣ي حُٔٞحهغ حُؼخ٢ُٔ ػخ٤ُش حُـٞىس ُظلي٣ي حُٔٞحهغ ر

 ٓ٘ظْ. رخ٫ٓظوزخٍ حُؼخ٢ُ , ٢ٔٗٝ اٗؼخػ٢ 

 (, ٢ٛٝ: ٛٞحث٢ GPSك٢ ٌٛٙ حٍُٞهش , طْ ىٍحٓش أىحء ػ٬ػش أٗٞحع ٓوظِلش ٖٓ ٛٞحث٢ 

Microstrip patch  (MPA)( ٛٞحث٢ , )Helix (HA ٝٛٞحث٢ ػ٘خث٢ ػٔٞى١ , )

(VDA, )  حُؼ٘نٓغ أٝ ريٕٝ ا١خٍ كِوش   (choke ring frame  ُرخٓظويحّ  ؿٜخ ,)

 (  ًٝ طَىى ٝحكي.GPSحٓظوزخٍ  ٗظخّ طلي٣ي حُٔٞحهغ )

, رٔخ ك٢ ًُي حرَحؽ   GPSحُٜٞحث٤خص طلض ٗلْ حُظَٝف حُز٤ج٤ش ٍ ٝحهظزخٍ  طْ كلٚ

ش ػٖ ٓطق حُؼخًْ ح٧هٔخٍ حُٜ٘خػ٤ش , ح٫كيحػ٤خص , ٝحُٔ٘خ١ن حُٔل٤طش, ٓغ حٍطلخػخص ٓوظِل

 ح٢ٍٟ٧ ُظو٤٤ْ ٓظؼيى حُٔٔخٍحص.

Introduction  

Antennas are an important part of any GPS receiver design and their 

importance cannot be stated highly enough.  GPS antenna is the 
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connecting element between GPS satellite and receiver, where it 

works on transferring the satellite signal propagation to the receiver 

with as less as possible interruption level. GPS antennas should cover 

most of the sky and see as much satellites as possible from horizon to 

horizon for high performance. The antenna should have a broad 

radiation beam, systematic radiation pattern, low directivity and high 

gain. The antenna must be well-matched in the related frequencies, 

RHCP and have good visibility to the sky. Ideal performance cannot 

be obtainable in narrow areas and limited open sky, and the 

positioning tends to be lost indoors or when covering the antenna. 

Poor visibility may result in position drift or an extended time to get 

the first navigation solution, therefore; good sky visibility is an 

important advantage. GPS signals are extremely weak and present 

unique demands on the antenna. Based on that, the key factor in GPS 

systems for high position accuracy and for short acquisition time is the 

antenna, and the choice and implementation of the antenna type can 

considerably play a significant role in GPS performance (1). 

Passive antennas contain only the radiating element, such as the 

ceramic patch or the helix structure. In active antennas, low noise 

amplifier (LNA) is included, which can help to reduce the overall 

noise figure of the system resulting in a better sensitivity. 

Furthermore, the losses of the cable after the LNA no longer affect the 

overall noise figure of the GPS receiver system.  Active antenna needs 

more power than a passive antenna and it is more tolerant to 

insignificant impedance miss-match or cable length than passive 

antenna. Active antenna helps also to keep the receiver noise at low 

level and when provided with filter, it becomes less affected by 

jamming into the antenna cable than a passive antenna. On the other 

hand, passive antenna does not add anything to the required power and 
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it has to be connected with a carefully designed micro-strip or strip-

line of maximum 10 cm to the GPS receiver for ensure good GPS 

performance. Jamming signals coupled into the micro-strip or strip-

line can negatively affect the performance of passive antenna 

comparing to active antenna (2). 

The most common antenna type for GPS applications is the Micro-

strip patch antenna (MPA), which consists of a radiating patch on one 

side of a dielectric substrate and provided with a ground plane on the 

other side. Patch antennas are flat, generally have a ceramic and metal 

body and are mounted on a metal base plate. MPA is generally made 

of conducting material, such as copper and can be made in any 

possible shape. MPA radiate principally because of the fringing fields 

between the patch edge and the ground plane. For better performance, 

a thick dielectric substrate with low dielectric constant is needed, 

providing better effectiveness, greater bandwidth and better radiation. 

However, such a structure means larger antenna size, which may not 

be desirable. For compact MPA, higher dielectric constants is used, 

and as a result, less efficiency and narrower bandwidth tend to be 

appear. Henceforward, balancing between antenna dimensions, cost, 

and performance is required (3). 

MPA can show a very high gain, especially if they are mounted on top 

of a large ground plane (70 x 70 mm). Therefore, MPA are ideal for 

situations where the antenna is mounted on a flat surface, such as the 

car roof. Ceramic MPA are very common since of the low-costs and 

the massive variation of obtainable sizes, starting from 10 mm and up 

to 40 mm. A smaller antenna can show a smaller aperture to collect 

the signal energy from sky, resulting in a lower overall gain of the 

antenna. Magnifying the signal after the antenna may not enhance the 

signal to noise ratio. The antenna position is crucial for an ideal 
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performance of the GPS receiver. MPS plane should be parallel to the 

geographic horizon for fully view of the sky and ensuring a direct 

line-of-sight with as many visible satellites as possible (4). Figure (1) 

shows Micro-Strip Patch Antenna. 

The main benefits of MPA are the light weight and low size, low 

profile planar structure, low manufacturing cost, supports both, linear 

and circular polarization, works with dual and triple frequency 

operations, and robust when mounted on rigid surfaces.   

 

Figure 1: Micro-Strip Patch Antenna 
 

On the other hand, MPA suffer from a number of disadvantages as 

compared to conventional antennas, such as narrow bandwidth, low 

efficiency, low gain, extraneous radiation from feeds and junctions, 

low power handling capacity, and surface wave excitation (5) & (6). 

Another type of GPS antennas is the Helix antenna (HA). The real 

geometric volume depends on the dielectric that fills the space 

between the active elements of the antenna. Using high dielectric 

constant ceramics helps to provide smaller HA. As in the case of 
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MPA, filling the antenna with  a  high  dielectric  constant  material 

can reduce the size of HA. Sizes in the range of 18 mm length and 10 

mm diameter are now available in the market. In addition, the antenna 

gain is affected by the antenna size. HA tends to be used when 

multiple antenna orientations are expected, providing robust and good 

navigation performance (7). Figure (2) shows Helix Antenna. 

 

Figure 2: Helix Antenna 

 

For precision applications such as surveying or timing, very high-end 

antennas are used, which are usually large size, high power 

consumption and expensive. These designs are highly enhanced to 

deal with multipath signals reflected from the ground (choke ring 

antennas, multipath limiting antennas, and Vertical Dipole Antenna 

(VDA)). The other advantage of such antennas are the accurate 

determination of the antenna phase center, where GPS positioning in 

the millimeter range, it is important that signals from satellites at all 

elevations effectively meet at precisely the same point inside the 

antenna. For this type of application, receivers with multiple antenna 
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inputs are often required (8). Figure (3) shows Vertical Dipole 

Antenna. 

 

 

Figure 3: Virtical Dipole Antenna 

 

Choosing the right GPS antenna depends mainly on the application 

and positioning quality required. MPA is suitable for rooftop 

applications. In other applications, such as those of hand held device, 

the pole like style of the HA is the best. However, comparable antenna 

gain needs equivalent antenna aperture size, which will lead to a larger 

size filled by HA in comparison to a patch antenna. This means that 

HA with a practical size will consequently show a lower sensitivity 

compared to a reasonably sized MPA. HA might detect more satellites 

in difficult GPS environments when directly compared with MPA. 

This can be referred to the fact that HA is able to detect and receive 

reflected signals through its omni-directional radiation pattern. 

However, these signals tend to have negative effect on the positioning 

solution and significant residuals compared to the direct signals. 

Therefore, the receivers can see more satellites but the navigation 
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solution will be degraded because of distorted range measurements in 

a multipath environment (9). 

The performance of GPS receivers, in general, is affected in urban 

areas by decreasing the number of satellites, satellites geometry, and 

multipath effect. The last can reach several meters in high multipath 

environment using code measurements and several centimeters for L1 

carrier phase. Multipath error is a dominant error source connected 

with GPS positioning. Mitigation of such errors can be achieved by 

improving signal processing and a better antenna design. GPS 

antennas tend to be provided with choke ring frame for protection 

from the reflected RHCP electromagnetic waves. Choke ring can also 

help to reduce the effects of the electromagnetic fields generated by 

the surrounding electric sensors, which can considerably affect the 

antenna directivity (9). 

In this paper, the performance of three types of GPS antennas will be 

investigated using single frequency GPS receiver with and without 

choke ring frames, namely: MPA (u-blox), HA (GeoHelix P2) and 

VDA (Dorne and Margolin C146-10). The antennas will be examined 

under the same GPS environment, including satellites constellation, 

geometry and surroundings with different heights from the ground 

reflector surface for multipath evaluation. Short base-line kinematic 

differential A/C code GPS (DGPS) technique will be used for 

removing and mitigating the GPS error sources and focusing on 

multipath effect. Satellite residuals and the quality of the obtained 

positioning will be considered for evaluating the performance of each 

antenna. 
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Tests and Results  

Choke ring frame made from strong aluminum papers has been used 

with Microstrip Patch antenna, Helix antenna (GeoHelix P2) and 

vertical dipole antenna (Dorne and Margolin C146-10). The designed 

frame simulates the common designs of choke ring antennas, includes 

five rings with height of nearly 5 cm, which is equal the quarter of L1 

wavelength. The antennas have been tested with and without the 

choke ring frame to investigate how the antennas deal with multipath 

in the both cases. Figure (4) shows the antennas used.  

 

Figure 4: from the right: HA, MPA, VDA 

The three antennas have been tested in the same place, at the same 

height and under the same satellite geometry, where the tests have 

been carried out in different days at the same time (4 minutes earlier 

for every day). The antennas have also been tested with different 

heights from the ground to explore the effect of the signals reflected 

from the ground on the antennas. The GPS base station of Civil Eng. 

Dep., Benghazi University has been used for processing the one hour 

collected data for each test.  
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GrafNav software has been used to process the collected data using 

code DGPS and the results have compared with the most probable 

position achieved via several hours static carrier phase DGPS. Code 

DGPS positioning technique has been chosen with short baseline for 

two reasons. the first is to reduce the effect of all errors except 

multipath effect. The second is that code measurements are 

significantly affected by multipath compared with phase 

measurements, thus the effect of using choke ring frame with the 

individual antennas will be significant (10) (11) (12) (13). 

The Root Mean Square Error (RMSE) for each component of the 3D 

obtained positioning, and the total RMSE have been determined to 

compare the performance of the three antennas with and without 

choke ring frame. In addition to that, and for more reliable 

investigations, more indicators have been determined, namely: the 

RMSR of the common satellites between the three antennas, the 

average number of all detected satellites, and the percentage of 

satellites whom residuals are regarded as outliers.   

Identifying outliers is very important, especially when using 

automation for measuring and determining the observations, where no 

opportunity for investigating the data manually to check the gross 

errors. Gross errors for multiple measurements of a single quantity can 

be detected easily by computing the mean and standard deviation and 

checking the normal distribution of the observational errors .However, 

this is not always the case where single measurements fitted together 

during a least squares computation have to be investigated for outliers. 

Several methods have been developed for such case, starting from 

Data Snooping Method and extended to Robust Estimation Method. 

Data Snooping Method has been chosen in this paper due to its 

simplicity and affectivity as it can deal with data including more than 
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one outlier, but in general, the percentage of gross errors to the whole 

observations should be as small as possible for more reliable results 

(14). 

Firstly, the standard deviation of each observation has been 

determined from the covariance matrix of residuals. The percentage of 

each residual to its standard deviation should be bigger than 33.33% to 

be acceptable with 99.99% confidence level. With 99% confidence 

level, the critical percentage is nearly 38.5%. This can help to detect 

outliers with (1- confidence level) probability of rejection the 

observation when it should be accepted (type 1 error) (14).  

Table (1) and (2) illustrate: the 3D RMSE, each component RMSE, 

average number of detected satellites, and the percentage of outlier 

satellites, for the three antennas with and without choke ring frame, at 

a height of 2 m, and directly on the ground surface, respectively.  

 

Table 1: Antennas performance (2 m height) 

Antenna type 

RMSE Average 

No. of 

satellites 

%  of 

outlier 

satellites X m Y m Z m 3D m 

VDA with CR 1.21 0.81 1.18 1.87 9 0.5 

HA with CR 1.34 0.97 1.58 2.28 10 6 

MPA with CR 1.52 1.40 1.79 2.73 12 9.5 

VDA 1.68 1.41 1.83 2.85 10 3.5 

MPA 2.13 1.61 2.09 3.39 12 10 

HA 2.40 1.86 2.80 4.13 14 13 

 

 

 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   348 

 
 

 

Table 2: Antennas performance (On the ground) 

Antenna type 

Quality RMSE 
Average 

No. of 

satellites 

%  of 

outlier 

satellit

es 
X m Y m Z m 3D m 

VDA with CR 0.72 0.59 0.87 1.27 9 0.02 

HA with CR 1.03 0.89 1.38 1.93 9 0.5 

MPA with CR 1.88 1.43 1.79 2.96 12 9.5 

VDA 0.93 0.82 1.23 1.74 10 1.5 

MPA 1.81 1.63 1.81 3.03 12 9.8 

HA 1.38 1.19 1.54 2.38 10 3 

 

 

Discussion  

In the first test, where the antennas have been fixed on tripod with 2 m 

height from the ground, the best performance has been obtained from 

the choke ring D&M. Helix with choke ring came in second whereas 

the choke ring Patch antenna came in third. D&M, Patch and Helix 

antenna have been the next in this order. From Table (1) it is clear that 

the performance of the antennas has improved with the designed 

choke ring frame. This can be referred to the fact that choke ring 

protects antennas from the electromagnetic wave reflected from the 

ground. The electromagnetic wave is divided into two field waves. 

The first surrounds the antenna and creates an electromagnetic field 

which propagates from the top edge of the groves to the bottom. The 

second is created by the electromagnetic field of the groves and takes 

the direction from the bottom to the top cancelling the first one. Choke 

ring frame prevents the antenna from the electromagnetic fields 

generating by the surrounding items, which can affect the antenna 

directivity (8). 
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The performance of the choke ring Patch antenna has been relatively 

the worst compared with the other two choke ring antennas tested.  

This might be because Patch antennas tend to have high directivity, 

even if items generating electromagnetic fields do not surround them. 

This means that the radiation pattern will not be the same in all 

directions and as a result, satellites signals facing the low gain antenna 

side may not be received. This can reduce the overall number of 

satellites and as a result, affecting the positioning quality. 

Furthermore, Helix and D&M antennas have a good RHCP compared 

to Patch antenna. This helps to receive only the direct GPS signals and 

neglect the reflected signals that usually have Left Hand Circular 

Polarization (LHCP) (9).  

Patch antennas have high radiation pattern near the zenith, which 

decreases when moving toward the horizon. This means that just the 

signal of satellites with high elevation angles can be detected. This can 

be an advantage for the Patch antenna over the omnidirectional 

antennas, such as Helix antenna where signals reflected from the 

ground will not be received in the case of Patch antenna reducing the 

multipath effect. This is clear from the results when comparing the 

performance of Patch antenna with the Helix antenna without choke 

ring frames (7). 

When comparing the performance of the antennas without the choke 

ring frames, D&M antenna has given the best results. This could be 

attributed to its high RHCP that helps the antenna to survive from 

LHCP multipath signals. This antenna also has an excellent LNA and 

RF filter for out-of-bound interference rejection. Additionally, the 

antenna is provided with small ground plate that can help to avoid low 

angle reflected waves. The Patch antenna has been the second after 

D&M antenna and before the Helix antenna. This is because Helix 
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antenna is an omnidirectional antenna, which means signals from 

horizon to horizon at all bearings, and elevations are received equally. 

This can help to get better positioning in open sky where more 

satellites can be detected and less multipath effect. However, in urban 

areas, the multipath increases and signals reflected from ground can 

be easily received by Helix antenna degrading the positioning quality 

(6). 

The second test has been applied to investigate the effect of the low 

angle signals, reflected from the ground on the antennas with and 

without choke ring frame. The antennas have been fixed on the ground 

directly to make sure no signals arrive from angles under the antenna 

horizon. From Table (2), it is clear that D&M with the choke ring has 

been the best and the same antenna without the choke ring came next. 

The reason might be that with zero antennas height, there are low 

possibilities for the multipath signals, reflected from the surrounding 

buildings to change into RHCP again. Therefore, most of these signals 

are neglected with this high RHCP antenna. Here, it can be noted that 

in this test, there is no signal reflected from the ground and the 

performance of the D&M with choke ring is still better than the 

individual D&M antenna. Logically, they should be the same, where 

the choke ring has an effect on the signals reflected from the ground. 

The reason can be that the choke ring frame has the ability also to 

prevent the antenna from the electromagnetic field generated by the 

surrounding items providing better directivity (8). 

The results show also that the Patch antenna has been relatively the 

worst. This is because with zero antenna height, the advantage of not 

receiving signals from angles under the antenna horizon is disabled. In 

this test, the three antennas have been tested with multipath coming 

from higher angles. The high polarization of D&M and Helix antennas 
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help to avoid receiving the LHCP signals reflected from buildings. 

Patch antenna has poorer polarization, which means LHCP signals are 

received affecting the positioning quality.  

Conclusion  

In this paper, the performance of three types of GPS antenna, namely: 

Microstrip patch antenna (MPA), Helix antenna (HA), and Vertical 

Dipole antenna (VDA), with and without choke ring frame, has been 

studied using single frequency GPS receiver. The antennas have been 

tested under the same GPS environment with different heights from 

the ground reflector surface for multipath evaluation. Short base-line 

kinematic differential code GPS (DGPS) technique has been used for 

removing and mitigating the main GPS error sources and focusing on 

multipath effect. The results have reflected the ability of choke ring 

frames to improve the performance of the three GPS antennas tested 

in this paper with different rates in multipath areas. VDA has been the 

best due to its LNA, high RHCP, and the included ground plate. MPA 

has been better than HA at a height from the ground due to the 

capability of the second to receive the RHCP signals reflected from 

the ground. However, with choke ring, HA has been better than MPA, 

where choke ring helps to reduce the effect of the ground reflected 

signals, and because the majority of the high angle reflected signals 

are LHCP, which are rejected directly by the RHCP HA. On the 

ground, VDA is still the best, and the choke ring is still able to 

improve the performance even slightly. MPA with and without choke 

ring frame has been the worst, where the reflected signals in such case 

are LHCP, and MPA is not polarized, so any reflected signals can be 

received. Overall, each type of the three GPS antennas has its 

advantages and limitations, and can be used in specific application, 
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and using choke ring frame with these types helps to improve the 

performance, providing more precise and accurate positioning 
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Improvement the Fracture Characteristics of High 

Performance Concrete (HPC) by adding High Density 

Polyethylene (HDPE) 
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 اٌٍّخـ 

ك٢ ٌٛٙ حُيٍحٓش  طٔض حٟخكش ٓخىس حُز٤َُٞٔ)حُز٢ُٞ ح٣ؼ٤ِ٤ٖ ػخ٢ُ حٌُؼخكش( ُِوَٓخٗش ػخ٤ُش  

%( ٝطْ حُظلون ٖٓ 5.0%, 3.0%, 1.5ح٫ىحء رؼ٬ع ٗٔذ ٖٓ ُٕٝ ٓخىس ح٫ٓٔ٘ض )

َ حُ٘ظخثؾ حٕ ط٘ـ٤ِ٤ش حُوَٓخٗش طِىحى ر٣ِخىس ٗٔذ حُز٢ُٞ هٜخثٚ حٌَُٔ ُِوَٓخٗش. ط٤٘

. ٬ٗكع  حٗولخٝ ر٢٤ٔ ك٢ ًؼخكش حُوَٓخٗش ربٟخكش حُز٢ُٞ ح٣ؼ٤ِ٤ٖ ػخ٢ُ ح٣ؼ٤ِ٤ٖ ػخ٢ُ حٌُؼخكش

% ٖٓ حُز٢ُٞ ح٣ؼ٤ِ٤ٖ 3.0% ٝ ٣1.5ّٞ ٤٘٣َ ح٠ُ حٕ حٟخكش  28حٌُؼخكش. حهظزخٍ ح٠ُـ٢ رؼي 

% ط٘ولٞ ٓوخٝٓش ح٠ُـ٢ ر٘ٔزش ٤5.0٘ٔخ حٟخكش ػخ٢ُ حٌُؼخكش ٣ِ٣ي ٖٓ ٓوخٝٓش ح٠ُـ٢ ر

%. ٬ٗكع طلٖٔ ِٓلٞظ ٣ُٝخىس ك٢ ٓوخٝٓش ح٠ُـ٢ رؼي اٟخكش حُؼ٬ع ٗٔذ ٖٓ  حُز٢ُٞ 2.9

% .٣لَٜ حٗولخٝ ك٢ 45ح٣ؼ٤ِ٤ٖ ػخ٢ُ حٌُؼخكش ك٤غ طَٜ ح٣ُِخىس ك٢ ٓوخٝٓش حُ٘ي ح٠ُ 

٢٤ٔ ك٢ ١خهش حٌَُٔ ٬ٛرش حٌَُٔ ػ٘ي اٟخكش حُؼ٬ع ٗٔذ ٖٓ حُز٢ُٞ ح٣ؼ٤ِ٤ٖ . حٗولخٝ ر

 ر٘ٔذ ٓوظِلش ٖٓ حُز٢ُٞ ح٣ؼ٤ِ٤ٖ ػخ٢ُ حٌُؼخكش.    

١خهش  -ٓوخٝٓش حُ٘ي -ٓوخٝٓش ح٠ُـ٢ -هَٓخٗش ػخ٤ُش ح٫ىحء -حُز٢ُٞ ح٣ؼ٤ِ٤ٖ اٌىٍّبد اٌذاٌخ :

 .٬ٛرش حٌَُٔ -حٌَُٔ

Abstract 

In this study, strengthening and toughening effects of high density 

polyethylene (HDPE) on the high performance concrete (HPC) were 

investigated, with contents of 1.5%, 3% and 5% in weight of cement 

mailto:alkilani49@hotmail.com
mailto:alkilani49@hotmail.com
mailto:ahmz2005@yahoo.com
mailto:ahmz2005@yahoo.com
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content. The test results at 28 days indicate that the addition of 1.5% 

and 3% HDPE into the HPC could largely improve the compressive 

strength by up to 15.7%, while the addition of 5% HDPE did not show 

any enhancement. The tensile strength was considerably increased for 

all dosages of HDPE. The fracture energy were no indications of 

enhancement for all dosages of HDPE. The modulus of rupture, 

fracture toughness and Young‘s modulus were not improved for lower 

dosages of HDPE but slightly decreased for higher dosages. The 

brittleness increased with increasing amounts of HDPE. 

Keywords: high performance concrete; polymers; high density 

polyethylene (HDPE); Brittleness: strengthening. 

1. Introduction 

Brittle material has a synthetic characteristic of the deformation and 

fracture, or a characteristic of abrupt fracture at small deformation. It 

is the opposite of ductility.  

The compressive strength has traditionally been the fundamental 

design parameter in concrete structural design. However, the basic 

concepts of FM have been advanced by the concrete research 

community for studying the fracture characteristics of concrete at the 

peak load or over the whole fracture process.  

The advantage of high performance concrete (HPC) in practical 

applications comes from the dramatic increase of concrete strength. 

However, the brittleness of concrete increases with strength, and for 

super-high-strength concrete, failure can be sudden, explosive and 

disastrous.  

Previous research shows that the addition of polymers to the normal 

strength concrete mixture could lead to a reduction in water cement 

ratio (w/c), an increase in porosity due to plasticizing effect of 

polymer, a delayed setting (for a high amount of polymer) and a 

reduction in shrinkage (Chmielewska, 2008). In this study, 
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strengthening and toughening effects of polymer materials on the high 

performance concrete (HPC) will be investigated.  

There are two methods which are currently used to determine the 

fracture energy of concrete. The first method was proposed by RILEM 

and is known as the work-of-fracture method (WFM). The second 

method proposed by Bažant and Pfeiffer (1986) is a procedure known 

as the size effect method (SEM). The critical stress intensity factor 

KIC and the fracture energy GF are the effective parameters used to 

study the fracture process with respect to the stress intensity around 

the crack tip when crack extension is initiated and the energy absorbed 

by the material during crack extension.  

2. Experimental Program 

2.1 Materials used for Producing the HPC 

The cement used in the test programme was Procem ordinary Portland 

cement, Class 52.5 N CEM I,  and met all the conformity criteria in 

BS EN 197-1 (BSI 2011). The chemical compositions of the cement 

are given in Table 1, according to the manufacturer‘s specifications. 

 

TABLE 1. Chemical Compositions of the Cement used 

Sulphate (SO3,%) 2.5 to 3.5 

Chloride (Cl, %) <0.10% 

Alkali (EqNa2O, %)i < 1.0% 

Tricalcium Silicate 40.0 to 60.0 

Dicalcium Silicate 12.5 to 30.0 

Tricalcium Aluminate 7.0 to 12.0 

Tetracalcium Aluminoferrite 6.0 to 10.0 

 

Dry granite aggregates were used with a maximum size dmax = 10 mm, 

a specific gravity GSSD = 2.90, a water absorption Wabs = 0.66% and a 

total water content Wtot = 0%. Siliceous natural sand was used with 
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GSSD = 2.64, Wabs = 3.72% and Wtot = 3.5%. A sample of granite 

aggregates is shown in figure 1. 

 

 
Figure 1 Sample of granite aggregate 

The silica fume used was the Elkem microsilica grade 940-D 

Densified silica fume powder, which replaced 10% of the total 

cementitious materials. The chemical compositions of the silica fume 

are given in Table 2. 

 

TABLE 2. Compositions of the silica fume used 

SiO2 (%) More than 90 

H2O (%) Less than 1.0 

Loss on ignition (LOI, %) Less than 3.0 

Bulk density (kg/m3) 500-700 

Specific gravity 2.20 

 

The Structure 11180 type superplasticizer, a new generation of 

polycarboxylate (PC) polymer superplasticizer (high range water 

reducer), was used for the mix with: 

 a total solid content of 40%, and 

 a specific gravity of 1.10. 
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High Density Polyethylene (HDPE) in powder form was used here as 

the modifier (figure3). The physical and chemical properties of the 

HDPE are given in Table 3. 

 
Figure 2.  HDPE powder 

 

TABLE 3. Physical and Chemical Properties of the HDPE used 

Description  
 

Colour Density 

(g/cm3) 

Coefficient 

of friction 

Water 

absorption – 

over 24h (%) 

Surface 

hardness 

Powder White 0.95 0.24 0.01 SD48 

 

The amount of water is designed based on the water-cement ratio. In 

general. Therefore the water used for high performance concrete was 

high quality tap water. The amount of water content in both concrete 

mixes is constant. For concrete with 110 MPa, the water-cement ratio 

is 0.25. 

 

2.2 The HPC Mix Designs 
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A high performance mix design was utilised according to the proposed 

method followed the same approach as ACI 211–1 Standard Practice 

for Selecting Proportions for Normal, Heavyweight and Mass concrete 

(ACI, 2009). It is a combination of empirical results and mathematical 

calculations based on the absolute volume method  (Aitcin, 2004).  

2.3 Mechanical Testing 

2.3.1 workability testing 

The slump test is widely standardized throughout the world, including 

ASTM C143/C143M in the United States (ASTM, 2010) and EN 

12350-2 in Europe (BSI, 2009) (figure 3).  

 

 

 

 

Figure 3. Slump testing 

 

 

2.3.2 Unit weight (density) testing 

The apparatus for measuring density is shown in Figure 4, which 

consists of an electronic balance and a basket attached to the balance. 

Below this basket is a tank filled with water and the basket can be 

raised and lowered.  
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Figure 4. Density testing apparatus (weight-in-air/weight-in-water method) 

2.3.3 Compression testing 

Standard concrete cube specimens of 100 mm × 100 mm × 100 mm 

were casted and tested to obtain the compressive strength at 7, 28 and 

90 days, respectively (figure 5). This happened after the high 

performance concrete modified with various dosages of HDPE gained 

certain strength. Three cubes for every mix at every specified curing 

age were crushed, and the average compressive strengths were 

determined. 
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Figure 5.  Compression tests 

2.3.4 Splitting tensile testing 

 The splitting tensile strengths of the conventional concrete and HDPE 

modified concrete were only determined at 28 days on the cubes of 

100100100 mm, which had been cured in water until the date of 

testing. Three cube specimens for each mix were tested and the mean 

values were obtained (figure 6). Due to difficulties associated with the 

direct tension testing, indirect tension testing method has been used to 

determine the tensile strength of concrete.  

 
Figure 6. Splitting Tensile Testing 

 

2.3.5 dynamic and static elastic modulus testing 
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The technique of ultrasonic pulse velocity provides a method for 

measuring dynamic elastic modulus and studying the quality of 

concrete by monitoring the properties of different concrete mixtures 

with time and the effect of curing conditions (figure 7). This technique 

is very sensitive to the development of internal micro cracking. The 

dynamic modulus of elasticity, Ed, was indirectly determined by using 

the ultrasonic testing method. The dynamic modulus of elasticity of 

the HPC was measured on three 100 mm cubes at 7, 28 and 90 days 

for each concrete mix, respectively. 

 
Figure 7. Pundit Ultrasonic Tester for Measuring the Dynamic Elastic 

Modulus 

2.3.6 Fracture Testing 

This research utilises three-point bending tests to obtain the fracture 

properties of polymer modified high performance concrete in order to 

determine which polymer will be more appropriate (figure 8) 
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Figure 8. Standard three-point-bending notched concrete beam 

3. Results And Discussions 

3.1 workability 

 For the concrete mix with 1.5 HDPE, the slump increased to 35mm, 

to 40 mm with 3% HDPE and to 60 mm with 5% HDPE. In general, 

the slump increased when the quantity of polymer increased. This 

means that the HDPE additive could slightly enhance the workability 

of the high performance concrete (figure 9) 
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Figure 9. Measured slump  for the HPC versus  contents of HDPE 

 

3.2 Unit Weight (Density) 

For the HDPE modified concrete, the density slightly  varied for 

different contents but the trend was inconclusive, with an average 

density of 2450 kg/m
3
 which was slightly higher than the density of 

the reference concrete with ρc = 2438 kg/m
3
. 

Figure 10. Densities of the HPC with different contents of HDPE at 28 days 
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3.3 Compressive Strength  

The test results of the  compressive strength at 28 days indicate that 

the additions of 1.5% and 3%  of HDPE resulted in an increase in the 

concrete compressive strength by approximately 20% and 13%, 

respectively, while the addition of 5% HDPE resulted in a slight 

decrease in the compressive strength by approximately 3%. 

 

 

Figure 11. Compressive strength of the HPC with different contents of 

HDPE at 7, 28 and 90 days 

3.4 Splitting Tensile Strengths 

When the HDPE additive increased from 0% to 1.5%, the spliting 

tensile strength increased by 37%, with 3% of HDPE increaed by 

34%, and with 5% of HDPE the spliting tensile strength incresed by 

46% (figure 12). 
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Figure 11. Splitting tensile strength of the HPC with different contents of 

HDPE at 28 days 

3.5   Modulus of Rupture 

The results of the modulus of rupture are presented in  Figure 12. It 

can be seen that the HDPE additive did not help enhancing the 

modulus of rupture of the high performance concrete.  The trend for 
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the modulus of rupture with the addition of 1.5%, 3% and 5% HDPE 

is quite similar, with a decrease of 5% in the modulus of rupture. 

 

Figure 12. Modulus of rapture of the HPC with different contents of HDPE 

at 28 days 

3.6   Fracture Toughness 

With the additions of 1.5%, 3% and 5% HDPE to the HPC mix, KIC 

decreased by 17%, 8% and 12%, respectively. The results also show 

that the addition of 1.5% HDPE to the high performance concrete mix 

produced the lowest fracture toughness (figure13). 
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Figure 13. Fracture toughness of the HPC with different contents of HDPE 

 

3.7   Fracture Energy 

As seen in Figure 14, The fracture energy of the HPC modified with 

HDPE slightly decreased by 15%, 3% and 5% when adding 1.5%, 3% 

and 5% HDPE powder.  

 
Figure 14. Fracture energy of the HPC with different contents of HDPE 
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Figure 15. Static elastic modulus of the HPC with different contents of 

HDPE 

With the additions of 1.5%, 3% and 5% HDPE to the HPC mix, the 

elastic modulus E decreased by 11%, 14% and 17%, respectively. 

3.9   Brittleness  

The brittleness of concrete was investigated by conducting three-point 

bending tests on notched concrete beams. The analysis show that 

brittleness Bf increased gradually with the increasing HDPE powder 

additive in the high performance concrete. When the addition of 

HDPE powder increased from 0% to 1.5%, the brittleness Bf increased 

from 0.0297 to 0.0336, up by 13%, and with the increasing HDPE 

powder to 3%, the brittleness Bf increased to 0.0352, up by 18.5%. 

With the addition of 5% HDPE powder, the brittleness Bf increased to 

0.0378, up by 27%. 

 

Figure 16. Brittleness of the HPC with different contents of HDPE 
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In general, the workability was enhanced by utilising HDPE powder. 

The additions of 1.5%, 3% and 5% HDPE all resulted in the increases 

in the concrete compressive strength of 20%, 13% and 3%, 

respectively. When the HDPE additive increased to 1.5%, 3% and 5%, 

the tensile strength increased by 37%, 34% and 46%, respectively. 

The trend for the modulus of rupture with the addition of 1.5%, 3% 

and 5% HDPE was quite similar, with a decrease of 5% in the 

modulus of rupture on average. With the additions of 1.5%, 3% and 

5% HDPE to the HPC mix, the elastic modulus decreased by 11%, 

14% and 17%, respectively. With the additions of 1.5%, 3% and 5% 

HDPE to the high performance concrete, the fracture toughness 

decreased by 17%, 8% and 12%, respectively. The fracture energy of 

the high performance concrete modified with HDPE slightly 

decreased by 15%, 3% and 5% when adding 1.5%, 3% and 5% HDPE. 

the additions of 1.5%, 3% and 5% HDPE powder increased the 

brittleness of the high performance concrete by 13%, 18.5% and 27%, 

respectively. 
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 اٌٍّخـ

طؼظزَ حُ٘ٞحكٌ ٖٓ حْٛ ٜٓخىٍ حٌُٔذ حُلَح١ٍ رخُٔزخ٢ٗ ػخٓظخ  ٝحُز٤ٞص ح٤ٌُ٘ٔش هخٛظخ , ك٤غ 

% ٖٓ حُلَحٍس ح٢ُ ىحهَ حُل٠خء. ٣ٝؼظٔي حٌُٔذ حُلَح١ٍ ٖٓ ه٬ٍ 50ط٘لـــــٌ كٞح٢ُ 

حُِؿخؽ ػ٠ِ ٓٔخكش حُٔطق حُ٘لخف, طٞؿ٤ٚ ٌٛح حُٔطق ٝحُ٘ٔزش حُٔـطخس رٌخٓخص حُْ٘ٔ 

ٝػ٘خَٛ حُظظ٤َِ رخ٩ٟخكش ح٢ُ ٗٞػ٤ش حُِؿخؽ حُٔٔظويّ رخُ٘خكٌس ك٤غ طظٞكَ كخ٤ُخ  أٗٞحع 

ٞف حُِؿخؿ٢ ًٝ حُطزوش حُٞحكيس ح٢ُ حُ٘ٞع حُٔظؼيى ػي٣يس طٔظويّ كٍٞ حُؼخُْ حرظيحء  ٖٓ حُِ

حُطزوخص ٓغ حٝ ٖٓ ىٕٝ حٓظويحّ ٤ِٓحص هلٞ حٓظ٬ٜى حُطخهش. ٝٓغ طٞحكَ حُؼي٣ي ٖٓ أٗٞحع 

حُِؿخؽ ح٫ حٕ ٓؼظْ حُيٍٝ ك٢ حُؼخُْ حُؼخُغ ٖٝٓ ر٤ٜ٘خ ٤ُز٤خ ٫ ُحٍ ٣ٔظويّ حُ٘ٞع حُظو٤ِي١ 

ـ٤َ أػ٢ِ ٗٔزٚ ٖٓ ط٤َٛٞ ح٫ٗؼخع ح٢ُٔٔ٘ ٖٓ ُِِؿخؽ ًٝ حُطزوش حُٞحكيس ٍؿْ حٗٚ هي طْ طٔ

%+(. ك٢ ٌٛٙ حٍُٞهش 90ه٬ُٚ ٓوخٍٗظخ  ٓغ ح٧ٗٞحع ح٧هَٟ ُِِؿخؽ )رِـض حُ٘ٔزش ح٢ُ 

حُزلؼ٤ش, طْ حهظزخٍ ٓظش أٗٞحع ٖٓ حُِؿخؽ حُٔٔظويّ ك٢ حُز٤ٞص ح٤ٌُ٘ٔش رخٓظويحّ رَحٓؾ 

يحه٤ِش ٝرخُظخ٢ُ حَُحكش حُٔلخًخس ٫هظزخٍ طؤػ٤َ ًَ ٗٞع ػ٢ِ ىٍؿش كَحٍس حُل٠خءحص حُ

 حُلَح٣ٍش ُٔٔظوي٢ٓ ٌٛٙ حُٔزخ٢ٗ.

Abstract 

Windows are the leading source of heat gain, accounting for nearly 

50% of the heat that enters a home. Heat gain through glazing is 

depending on surface size, orientation and the present of shading 

devices also depending on glazing type where different types are 

available around the world from single to multiple layers with or 

mailto:fatmaly73@gmail.com
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without e-low, however, in third world countries such as Libya single 

type is the most used one which revealed the highest solar heat 

transferred type (+90% of solar radiation). In this paper, different 

types of glazing are simulated using computer simulation tools to test 

the potential for reduction heat flow and increase comfort indoors that 

can be achieved using each type of these glazing. In here, six forms of 

glazing applied on a case study of a residential house in order to test 

the effect of glazing type on indoor temperature and Human comfort. 

Keywords: Windows, Glazing type, Heat gain, indoor temperature, 

Human Comfort. 

1. Introduction 

Appropriate building envelope design can strongly save energy and 

enhance indoor environment and occupants‘ comfort. Energy 

modeling is a very powerful tool to simulate energy behavior in the 

buildings and the effect of the building design in the energy 

interaction with the surrounding. This allows designers to make 

changes to the building design or operation while simultaneously 

monitoring the impact on system behavior and performance. Several 

researchers have investigated the effect of the building envelope to the 

energy demands using energy modeling of buildings. Energy 

modeling of building envelope in residential buildings from 

architectural and structural perspectives can enhance the indoor 

environment of these buildings and reduce the required energy for 

heating and cooling which will improve the sustainable performance 

of the buildings. 

Glazing system, one of the most important components of the building 

envelope since it has a major contribution of the environment 

interaction between inside and outside buildings by allowing solar 

energy to penetrate to the building. Improving glazing system design 
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can improve indoor environment by reduce the energy demands 

within buildings. Many researches have been performed to improve 

indoors environment in residential buildings by modifying the 

building envelope design and by controlling the energy interactions 

within the surrounding.  

Residential sector in Libya is one of the main consumers of energy. 

According to Libyan‘s Ministry of Electricity and Renewable 

Resources called ―Electricity used in residential sector in Libya 

(2012)‖ show that 72 % of electricity used goes to A.C usage. 

Alongside, a study was published at The World Fact-book, showed 

that the primary energy consumed by the residential buildings in 

Libya in 2010 was 18.18 GWh (1gigawatt = 1million kilowatts) which 

was equal to 44% of the total energy consumed in the country  44% 

are domestic use. Many researches have been performed to improve 

energy efficiency in residential buildings by modifying the building 

envelope design and by controlling the energy interactions within the 

surrounding.  

Jaber and Ajib (1) performed an assessment of best orientation of the 

building, windows size, thermal insulation thickness from the 

energetic, economic and environmental point of view for typical 

residential building in Jordan. The results of this assessment showed 

that 27.59% of annual energy consumption can be saved by choosing 

best orientation, the optimum size of windows and shading device, 

and optimum insulation thickness. 

Al-tamimi and Qahtan (2) carried out a study on effects of glazing 

type on indoor temperature in residential building in Malaysia. The 

study found that, reflective double-glazing exhibits lower indoor air 

temperature throughout the day regardless of the ventilation condition, 

with an optimum improvement of up to 107% and 14% in 

unventilated rooms, respectively, compared with single clear glazing.   
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A group from University of Oregon (3) conducted a field study on 

most used parts of a residential case study house (dining room, living 

room & study room) to test the effect of glazing types on indoor 

temperature. They have a double glazing system installed in just one 

room (living room) while a single pane of glass were used in the other 

two rooms. They found that the temperature data recorded for the 

glazing shows the double glazing system, even without being sealed 

or filled with low emissivity gas, functions much better than the other 

glazing type. the single pane of glass for the dining and study room 

windows is not effective as there is little temperature difference 

between the interior and exterior surfaces of the glazing and the 

outdoor air temperature, whereas, installation of double glazing in 

living room have a positive effect on improving indoor temperature 

and Subsequently improving the human comfort.  

Awwad and Sakhrieh (4) conducted a study to determine the 

feasibility of adopting energy efficiency measures and applications in 

the housing buildings in Jordan. They found that consumed energy in 

building in Jordan can be reduced by proper window design, using 

insulation materials and by implementing renewable energy system.  

Alsousi (5) carried out a research in Gaza and examined 12 high-rise 

residential buildings from two aspects: thermal comfort and energy 

consumption through building‘s envelop. The author stated in his 

research ―most of the energy consumed by the building in summer is 

due to the huge heat gain through walls and roofs but mostly through 

windows‖.  

In this research, energy modeling has been performed on a family 

house to predict the heat exchange between outside and inside a 

residential house located in Darnah, Libya. This model has been used 

to simulate the glazing system interactions in details and to enables 

accurate evaluation of different glazing system design within the 
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building. The effect of each alternative on indoor temperature and the 

occupants comfort has been evaluated. 

2. Model Description 

The computer programme TAS (Thermal Analysis Software) is 

selected in this work as a simulation tool to examine alternate 

enhancements for achieving better indoor thermal environments and 

energy efficient buildings. As well as, real-life systems are often 

difficult or impossible to analysis in all their complexity, but computer 

tools very in their ease of implementation and their comprehensives. 

Depending on the characteristics of these buildings and on the 

required outputs, which are specified in this study. 

Using the software of TAS took few stages to simulate the case study. 

First, a 3D file was created as shown in figure 1. The file then 

exported to Tabulated building data (TBD file) where the weather file 

attached and the construction materials identified to each building 

elements. Other data such as schedules, internal conditions and 

aperture types were also identified. After that, we came to the stage of 

TAS result reviewer where we got the output of these two previous 

stages. Below, some of these results are presented with using excel 

sometimes to clear some of these charts that produced by TAS. 
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Figure 1. 3D file created using TAS software. Author work 

2.1. Model Geometry and Structure 

The case study building is at Darnah city which located at the eastern 

end of Libya at the foot of Green Mountain spread over 7000 km2, 

and geography is located at latitude: 32.76 (32°45'36"N); longitude: 

22.64 (22°38'24"E); whereas its altitude 140 m. The case study 

building built in 1977, its 7 floors high with 3 flats in each floor. The 

case study house located at approximately 1.5 kilometers away from 

the seaside. Fig. 2 shows Site geometry of the case study.  
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Figure 2. Site geometry of the case study building. Google earth maps and 

Ecotect software. Author work 

 

 

The present study applied on most used parts of a residential house 

(family room, living room, guest room and bedrooms) Which were 

southwest oriented. The house model consists of several rooms and 

corridors. Table 1 shows the details of the house and the rooms. 

 

 

Table 1. Rooms dimensions of the model flat. 

Item 
Dimensions 

(length × width × height) (m) 
Area (m2) 

Entrance 2.8 x 3.2 x 4 8.96 

Kitchen 3.8 x 2.8 x 4 10.64 

Living room 4 x 6 x 4 24 

Family room 3 x 5 x 4 15 

Guest room 4 x 4 x 4 16 

Bedroom 1 4 x 4 x 4 16 

Bedroom 2 3 x 5 x 4 15 

Bathroom 2 x 3 x 4 6 

 

Building constructed of materials for the region are mostly from steel 

and concrete. Dwellings constructed as a large enclosed glazed space 

with no provision for ventilation and protection from the sun and 

almost all buildings are constructed of a reinforced concrete system, 

which is used in columns, beams, floors and roofs, with hollow 

cement blocks or limestone for the exterior walls and interior wall 

partitions without any insulations materials. For the case study 
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building, there were no different as observation find that, the main 

building materials used are steel, cement, hollow cement blocks, and 

concrete. Table 2 shows the Existing materials used in the case study 

building. 

 

 

 

 

Table 2. Existing materials used in the case study building. 

Element Materials Width 

Mm 
fl. to fl. 

height m 

U-

value 

Wall - 2 light layers plaster 

-cavity brick 

13.0 each layer 

225.0 
3.40 1.63 

Floor -Floor tiles 

-Cement layer 

-Sandston 

-Concrete reinforced 

-Stone chipping 

20.0 

10.0 

100 

150 

10.0 

- 1.35 

Roof -Send cement plaster 15.0 

- 5.03 -concrete reinforced 300 

-light layer plaster 10.0 

Windows Single Glass sheet 3.00 - 5.78 

 

2.2 Methodology and operational data 

The environmental simulation method is the norm in any research that 

involves building physics. To investigate the effects of glazing types 
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on indoor air temperature, the study used TAS modeling software that 

is a well-established tool for analyzing the dynamic responses of a 

building based on hourly inputs of weather data. However, accurate 

and reasonable input data for buildings and climate are essential in 

conducting successful computerized building simulations. Therefore, 

the following data collected and used for TAS simulation;  

 

 Details of location weather data 

 Details of the buildings‘ elements and materials  

 Aperture types 

 Internal condition  

 Infiltration rate  

 Lighting gains 

 Occupant sensible gain 

 Occupant latent gain 

 Equipment sensible gain 

Then, a new type of glazing pane has been input instead of the existent 

single pane of glass with the other five types as describe in the table 3. 

It has been choose six types of glazing with different U- value that 

because it has been approved in many researches that (the lower the 

U-value the better the thermal performance of the glass). It should be 

point out that the U-value of a window is a measurement of the rate of 

heat loss indicating how well the windows are keeping valuable heat 

indoors. It is expressed as Watts per square meter Kelvin W/m2 K.  

 

Table 3. description of different composition of simulated glazing _ 

information are arranged according to U-value. 

Glaze code Description Width (mm) U-Value 

W/m² °C 
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Type1(G1) Single clear 3 5.78 

Type2(G2) Single with blind In: light blind-15a- 6c 5.68 

Type3(G3) Double clear (air) 6c-6a-6c 3.14 

Type4(G4) Double clear (air) 6c-12a-6c 3.07 

Type5(G5) Double clear with 

argon 

4c-13ag-4c 2.66 

Type6(G6) Double with inter 

blind 

In: light blind- 

15a- 6c-20a-6c 

1.60 

 

3. Results and Discussion 

ECOTECT and TAS Were used to simulate the case study model. The 

main outputs of interest are the annual effects of adopting different 

glazing types on the indoor air temperature in specific natural 

ventilation rooms as well as energy indicators in these rooms. The 

simulation results are the following: 

3.1 Result of the present glass (Single type) 

Outside temperatures swing by nearly 10°C during the day hours, 

whereas inside temperature keeps almost consistent through the day 

hours. Figure 3 indicated that the indoor temperature (blue line) are 

almost far higher than outside temperature. For example,  at 4am the 

outside temperature drops to 16.5 °C while the inside temperature stay 

almost unchanged. That make the inside home far away from been a 

comfortable living zone especially at summer season and consider to 

be too warm. Alongside, the direct solar gain from the southwest 

window for example is reach to 0.6K, w/m² around 15.00 pm as 

shown in figure 4, which is not helping the situation at all. 
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Figure 3. Recorded inside and outside temperatures in case of using single 

glaze window at the hottest day average, 21 Jun. Produced by Ecotect. 
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Figure 4.  Solar Gains recorded through the single glazing panel with 

different directions at the hottest day average, 21 Jun. TAS software 

 

 

3.2 Result of the proposed types of glasses with the existing type 

The indoor temperature in both a summer and a winter days was 

estimated with the implementation of the various proposed windows 

of the case study flat. The results revealed that by implementing 

double clear with air layer (G4) a potential reduction in the indoor 

temperature from 0.1 to 0.3°C is achieved in summer particularly 

during the daytime. Similar results to G4 case are shown by applying 

G3 type with a potential reduction in the indoor temperature of a 

maximum of about 0.6°C and 0.3°C respectively in summer and 

winter daytime. By using double-glazing with argon layer (G5), a 

potential decrease in the temperature of a maximum of about 1.0°C is 

achieved in summer, particularly during the daytime. However, this 

glazing type show a decrease in the temperature of a maximum of 

about 1.2°C during winter time. The results also revealed a significant 

reduction in temperature by implementing single glazing with blind 

(G2) both in summer and winter seasons. This type of glazing showed 

a reduction of 0.3-1.1°C during summer day. whereas, in winter at day 

time the reduction is 2°C. Such a reduction is welcome during hot 

summer days; however, the reduction in winter is undesirable as the 

temperature drop dramatically high.  Similar result can be applying 

when using G6 type, which is double-glazing with internal blind, a 

good potential reduction, is shown in summer but still the reduction in 

winter is high. Figures 5 & 6 show the variety in temperatures in 

relation to each glaze type during summer and winter tested days.. 
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Figure 5. Summer indoor temperatures with various proposed windows, 

produced by TAS software 
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Figure 6. Winter indoor temperatures with various proposed windows, 

produced by TAS software. 

 

3.3 Potential percentage of yearly energy gain reduction through 

the case study by using various glazing types 

Table 4 reveals the performance of various glaze typing. Single glaze 

type (G1) that use in the case study showed a maximum heat gain 

comparing to all other glazing types. In the same table, percentage 

shows a considerable heat gain reduction in other glazing types when 

used alongside the materials of the existing walls and roofs. Yet, G2 

type still the highest percentage performance form with minimum heat 

gained, it shows 16.3% reduction of heat gain, followed by G4 type. 

Where on other hand, glazing types G5 and G6 fund to be also proper 

to use during winter season with acceptable potential of energy gain 

reduction. These glazing types are double layers with various 

thickness and design shown that a potential percentage of yearly 

energy reduction could be about 16.3% and 14.4%% by using G2 

respectively with same materials of walls and roof as shown in Table 

4. These reductions has been indicated through TAS simulation when 

improved glazing types are used with highest reduction of heat gain 

by using (G2) type; therefore, local authorities should consider serious 

efforts in order to start applying sealed single glazing with blinds (G2) 

windows in future buildings as an affordable and quick solution. 

Table 4. Potential percentage of yearly energy gain reduction through 

building envelope of the selected base case with a. current walls b. 

current roof 

a/ wall G1 G2 G3 G4 G5 G6 
Energy gain 

reduction 
0% 16.3% 11.2% 14.3% 11.5% 13% 

b/ roof G1 G2 G3 G4 G5 G6 
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Energy gain 

reduction 
0% 14.4% 12.% 14.0% 12.6% 14.6% 

 

 

Conclusions 

1] From the result obtained, it could be deduced comparatively that 

single glazing with blinds (G2) followed by double glazing with clear 

layer of air (G4) give the best efficiency followed by the other three 

types selected for this study 

2] Investments by the government should take place in order to study 

the effect of different types of glazing and insulations to formulate 

recommendations on materials that suit the climate condition.  

3] The most benefit to be gained from double glazed windows, is the 

increase in energy efficiency. This means that it will be easier to 

maintain the temperature inside your home. This is especially 

beneficial to families with air conditioners. An example would be a 

home that is using a split type air conditioner/heat pump to warm a 

living room during winter. Without double glazing, the warmth inside 

is easily lost. This means that the indoor unit is forced to work harder 

to maintain a comfortable temperature in the room. With double 

glazing, heat loss can be reduced up to 16% in optimal conditions. 

When combined with insulated curtains covering the windows, the 

heat loss becomes even less.  There for this study recommended one 

of these two glazing types: the double glazing since it is the most 

compatible with the air conditioner homes or sealed single glazing 

with blinds windows as an affordable and quick solution. 
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GEOMETRIC DESIGN CRITERIA FOR LIBYAN 

RURAL ROADS NETWORK 
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طَٛٞٗش –حُٔؼٜي حُؼخ٢ُ ُِؼِّٞ ٝحُظو٤٘ش  .1 ؿخٓؼش ١َحرِْ –٤ًِش حُٜ٘يٓش  .2   

m.alhemali78@Gmail.com 

 اٌٍّخـ

ُظ٢ طَ٘ٔ, َٓػش ٣ظطِذ ط٤ْٜٔ حُطَم ٝحُ٘ٞحٍع طلي٣ي ٓؼخ٤٣َ حُظلٌْ ك٢ حُظ٤ْٜٔ ح

حُظ٤ْٜٔ , ٓٔخكش حَُإ٣ش , حُٔ٘ل٤٘خص ح٧كو٤ش , حُٔ٘ل٤٘خص حُؼٔٞى٣ش , حُظوخ١ؼخص , ٓ٘طوش 

ٝهٞف ح٤ُٔخٍحص ٝحُويٓش , اُن. ٣ٔؼ٠ ٜٓ٘ي٢ٓ حُطَم ٖٓ ٤ٜٖٔٔٓ ٝ ٓ٘ل٣ٌٖ ا٠ُ طٞك٤َ ٓخ 

 ٣ِِّ ٖٓ ٓظطِزخص ك٤٘ش ُٔٔظوي٤ٖٓ حُطَهخص.
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س ١ٍَٟٝ ؿيح  ٖٓ أؿَ حُظَٞٛ ا٠ُ ٣َ١ن إ ط٤ْٜٔ حُطَم ٝكن ٓؼخ٤٣َ ط٤ٔ٤ٜٔش ٓليى

٣لون ح٧ٓخٕ ك٢ حُظ٘ـ٤َ ٝح٫هظٜخى ك٢ ػ٤ِٔش ح٩ٗ٘خء. طظ٘خٍٝ ٌٛٙ حٍُٞهش حُزلؼ٤ش حُٔؼخ٤٣َ 

حُظ٤ٔ٤ٜٔش ُِطَم حُو٣ِٞش ك٢ ٤ُز٤خ رؼي ىٍحٓش ٓٔظل٠٤ش ُِٔٞحٛلخص حُؼخ٤ُٔش ٓؼَ; 

٠ُ ٓٞحٛلخص ِٜٓلش حُٔٞحٛلخص ح٤ٌ٣َٓ٧ش )ح٧ٗظٞ(, حُٔخ٣ِ٤ُش ٝحٌُ٘ي٣ش رخ٩ٟخكش ا

 حُظوط٢٤ حُؼَٔح٢ٗ ك٢ ٤ُز٤خ.

ك٢ ٜٗخ٣ش ٌٛح حٍُٞهش حُزلؼ٤ش ٗويّ ٓوظَف ُِٔؼخ٤٣َ حُظ٤ٔ٤ٜٔش ُِطَم حُو٣ِٞش ك٢ ٤ُز٤خ ًُٝي 

ُظٞك٤ي ٓٞحٛلخص ط٤ْٜٔ حُطَم ك٢ ؿ٤ٔغ حُٔ٘خ١ن حُو٣ِٞش ك٢ ٤ُز٤خ ٖٓ أؿَ ١َم طظٞكَ 

 ك٤ٜخ ؿ٤ٔغ حُٔظطِزخص حُل٤٘ش ٝحُز٤ج٤ش. 

Abstract 

Design of highway and streets necessitate the determination of design 

control parameters which includes, design speed, sight distance, 

horizontal alignment, Vertical alignment, interchanges, parking and 

service area, etc. As highway designers, highway engineers strive to 

provide for the needs of highway users. 

The design of road in accordance with the specific design criteria is 

very necessary in order to obtain a road to achieve safety in operation 

and the economy in the construction process. This research paper 

deals with the design criteria for rural roads in Libya after a thorough 

study of international standards such as American, Canadian and 

Malaysian as well as Urban Planning Authority (UPA) standards. 

Finally, this research paper presents the proposal of design criteria for 

Libyan rural roads to unify the road standards in all rural areas of 

Libya for roads in which all of the technical and environmental 

requirements are applicable. 

 Introduction 

Geometric design of highways refers to the physical proportioning of 

facilities, and deals with the dimensions and layout of visible features 
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of highways. This research paper describes the criteria, standards, and 

engineering procedures used to design principal elements of the 

highway alignment and highway cross sections. 

This is a research for a comparative study of some international 

geometric design standards for highway such as American, Canadian 

and Malaysian as well as Urban Planning Authority (UPA) standards. 

The research concludes with geometric design criteria for Libyan rural 

roads. It is intended as a manual on the geometric design criteria of 

roads in rural areas. 

Statement of the problem 

The statement of the problem is summarized in following points. 

 There is no geometric design guide for roads and streets in Libya. 

 There are no enough references for students at the faculties and 

institutes. 

 Design of highway by using different imported standards results in 

different geometric features for roads. 

 Design and implementation of road projects in Libya cost a lot of 

money. 

The above reasons necessitate the determination of unified design 

criteria for geometric design of roads in Libya. 

Methodology of Research 

The methodology pursued is as follows: 
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1. Review and study of some international geometric design 

standards for highways such as American, Canadian and 

Malaysian standards. 

2. Obtaining the classification of highway and land use system from 

the Libyan urban planning authority. 

3. To conduct a comprehensive study of the current and future traffic 

characteristics 

4. Prepare and submit the draft of Libyan rural roads standards for 

review. 

5. Revising of submitted draft, then present a proposal of guide for 

Libyan Rural Roads Network. 

 

 

Results 

The results of this research are obtained through several stages to suit 

Libyan rural roads. The results include the criteria, standards, and 

engineering procedures used to design principal elements of Libyan 

rural roads which summarized in table 1:  

Table 1. Recommended design criteria for Libyan rural roads 

Design elements Local 
Collecto

r 

Arterial Special 

purpos

e 
Minor Principle  

Traffic volume 
20 

years 
20 years 20 years 20 years 20 

Design speed 

(km/h) 
40 - 90 60 - 100 80 – 120 80 – 130 30 – 60 
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Minimum S.S.D 

(m) 
50 - 170 90 - 210 140 – 290 140 – 130 30 – 90 

Minimum P.S.D 

(m) 
285 - 605 407 - 670 541 – 792 541 – 858 

217–

407 

Maximum 

gradient (%) 
6 - 17 5 – 12 3 – 8 3 – 6 7 – 16 

Cross slope (%) 1.5 - 2 1.5 - 2 ≤ 2 ≤ 2 1.5 - 2 

Maximum 

superelevation 

(%) 

12 12 12 12 12 

Number of lanes 2 2 3 - 4 4 2 

Lane width (m) 3 3 - 3.5 3.5 3.5 3 

Shoulder width 

(m) 

1.5 – 

2.5 
1.5 – 2.5 3 3 1 – 2 

Minimum 

horizontal 

clearance for 

bridges (m) 

1 1 2 2 1 

Minimum 

vertical 

clearance (m) 

5 5 5 5 5 

Design elements Local 
Collecto

r 

Arterial 

Design 

elemen

ts 

Minor Principle   

Horizontal 

clearance to 

obstruction (m) 

2 - 3 2 – 3 2 – 3 5 2 - 3 

Minimum 

radius of 

curvature (m) 

55 165 355 355 25 

Height of curb 

(cm) 
10 - 15 15 15 15 – 20 NA 

Sidewalk 

clearance (m) 
≥ 1.5 ≥ 1.5 ≥ 1.5 ≥ 1.5 1 – 1.5 

Median (m) NA ≥ 3.5 ≥ 3.5 15 – 30 NA 
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Side slopes 1V:3H 1V:4H 1V:6H 1V:6H NA 

Border area (m) NA NA NA NA 2 

LOS D C B B / A D 

Type of crossing 
At 

grade 
At grade 

interchan

ge 

interchan

ge 

At 

grade 

 

Result discussion 

The basic principles for design criteria for roads must first be 

based on functional classification of roads thus establish other 

standards such as; design control & criteria, elements of 

design..etc.  

There is a similarity between the results of this study and previous 

studies, especially as regards the classification of the roads 

functionally where considered the highest type of road is the 

freeway. 

The general objective of this study is to prepare a design guide 

draft for geometric design of rural roads in Libya. The other 

objectives are; 

 Proposal of functional classification system for Libyan rural road 

network. 

 To compare some international roadway geometric design 

standards. 

 To prepare a guide of the geometric design criteria for each class 

of rural roads in Libya. 

This study tries to lay the first step for classification of geometric 

highway design in Libya, to unify the road design classification 

system in Libya, which will enable consultation bureaus and 

secretariat transportation, to work under the same scope and 

technical methodology.  
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Recommendations 

Because the study represents a modest contribution in the 

preparation of geometric design criteria for Libyan rural roads 

based on previous studies, recommend the following; 

 Studying of physical characteristics and proportion of vehicles of 

various sizes using the Libyan roads. 

 Studying of current and future traffic volume. 

 Preparing a guide for design of intersections (at grade and grade 

separated). 

 

 اٌؾـىـش

حٗط٬هخ ٖٓ حُؼَكخٕ رخُـ٤َٔ, كبٗٚ ٤َُٔٗخ ٤ُٝؼِؾ ٛيٍٝٗخ إٔ ٗظويّ رخٌَُ٘ ٝح٫ٓظ٘خٕ ا٠ُ ًَ 

 ٢٠ روط٠ ػخرظش ك٢ ح٤َُٔٔس حُؼ٤ِٔش. ٖٓ ٓي ُ٘خ ٣ي حُؼٕٞ ٝحُٔٔخػيس ٝحُٔٔخٗيس ٌٓ٘ظ٘خ ٖٓ حُٔ

 ًٔخ ٗظويّ رـ٣َِ حٌَُ٘ ا٠ُ ح٧ٓخطٌس حُٔٞه٣َٖ. حُيًظٍٞ حُلخَٟ ٠ٍٓخٕ ٓلظخف ح٠ُؼ٤ق

ٝحُيًظٍٞ حُلخَٟ ٓلٔي حُ٘ظ١ٞ٤ رٖ ػَٔ ػ٠ِ ٓخ طٌزيٝٙ ٖٓ ػ٘خء ك٢ هَحءس حٍُٞهش 

حُٔٔخػيس ٝك٢ ؿ٤ٔغ  حُٔظٞحٟؼش ٝاؿ٘خثٜخ رٔوظَكخطْٜ حُو٤ٔش. ح٣ٌُٖ ٓخ طٞحٗٞح ٣ٞٓخ  ػٖ ٓي ٣ي

حُٔـخ٫ص, ٝكٔيح  لله رؤٕ ٣َْٔٛ ك٢ ىٍر٘خ ٣َٝٔ رٚ أَٓٗخ ٝػ٠ٔ إٔ ٣ط٤َ ػَْٔٛ ٤ُزوٞح 

 ٗزَحٓخ  ٓظ٨ُجخ  ك٢ ٍٗٞ حُؼِْ ٝحُؼِٔخء.

ًٔخ ٗظويّ ًٌُي رـ٣َِ حٌَُ٘ ا٠ُ ؿخٓؼش ١َحرِْ ٓٔؼِش رؼٔيحثٜخ ٝأهٚ رخًٌَُ أػ٠خء ٤ٛجش 

 حُظي٣ٍْ ر٤ٌِش حُٜ٘يٓش.
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 اٌٍّخـ

 ٣ظـٚ حُظطٍٞ حُؼَٔح٢ٗ حُلي٣غ ح٢ُ ر٘خء ٓيٕ ٤ًًش طؼظٔي ػ٢ِ حُظو٤٘خص حُلي٣ؼش ك٢ حُؼٔخٍس

 ح٫طٜخ٫ص ك٢ طٌُ٘ٞٞؿ٤خ حَُه٤ٔش حُؼٍٞس حٓظـ٬ٍ ح٠ُ حُٔؼٔخ٣ٍٕٞ ك٤ٚ ٓؼ٠ ٝح١ٌُ ح٤ًٌُش

 حكظ٤خؿخص ٣لون ٢ًً ٓز٠٘ ٩ٗظخؽ حُٔز٠٘ ك٢ ريٓـٜخ ًُٝي , حُظو٤٘ش ٝػٍٞس ٝحُٔؼِٞٓخص

حُطخهش,, ٣ٔظِِّ ٌٛح  ٣ٝٞكَ حُٔل٤طش حُز٤جش ػ٠ِ ٣ٝلخكع حُطَم ٝأ٣َٔ ك٠َحُٔٔظويّ رؤ
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حُظطٍٞ حُظٌُ٘ٞٞؿ٢ ظٍٜٞ حُظٌُ٘ٞٞؿ٤خ ح٤ًٌُش , حُظ٢ طٜيف ا٠ُ حٓظويحّ ح٧ؿِٜس ٝحُظطز٤وخص 

حُظ٢ طٔخػي ػ٠ِ حُظلٌْ ك٢ ح٧ٗظٔش ك٢ حُٔز٠٘ , رخ٩ٟخكش ا٠ُ آٌخ٤ٗش حٓظويحّ طو٤٘خص 

خ ُِزلغ ك٢ اٗظَٗض  حٗظَٗض ح٤ٗ٫خء  ٝ ؿٜخُ  ٔ حُظلٌْ. ٣ؼي كلع  حُطخهش ك٢ حُٔزخ٢ٗ ٓـخ٫  ٜٓ

ح٤ٗ٧خء .حُٔزخ٢ٗ ًؤؿِحء ٜٓٔش ٖٓ حُ٘زٌخص ح٤ًٌُش , ًٝلخءطٜخ ك٢ حٓظويحّ حُطخهش أَٓ ك١ٞ٤ 

رخُ٘ٔزش ُِز٤جش ٝح٫ٓظيحٓش حُؼخ٤ُٔش , ٝطٜخ٤ْٓ حُٔزخ٢ٗ حُلخ٤ُش ٤ُٔض كؼخُش ٖٓ ك٤غ حُطخهش رٔخ 

س, أكيٛٔخ ٗظخّ حُظلٌْ ح١ًَُِٔ ٝحُظ٘ـ٤َ حُؼخرض ُ٘ظخّ حُظيكجش ٝحُظ٣ٜٞش ٣ٌل٢ ٧ٓزخد ػي٣ي

ٝحُظ٤٤ٌق ٝحُظز٣َي ىٕٝ ح٧هٌ ك٢ ح٫ػظزخٍ ح٫ٓظويحّ حُلؼ٢ِ ٌُِٔخٕ ٝطؼي٣َ حٓظ٬ٜى حُطخهش 

ٝكو خ ٌُُي , ط٘خهٖ ٌٛٙ حٍُٞهش ٓلّٜٞ طٞك٤َ حُطخهش ك٢ حُٔزخ٢ٗ ح٤ًٌُش رخٓظويحّ حُٔظلٌٔخص 

ح٫ٓظ٘ؼخٍ ُِظيكجش ٝحُظز٣َي ٝٗظخّ ح٩ٟخءس رخٓظويحّ حٗظَٗض ح٤ٗ٫خء ٝطويّ حُيه٤وش ٝأؿِٜس 

 ٍإ٣ش ٓظٌخِٓش طؼظٔي ػ٠ِ حٓظويحّ ٌٛٙ حُظو٤٘خص ك٢ حُظلٌْ ك٢ أٗظٔش حُٔزخ٢ٗ ح٤ًٌُش.

 

 : حٗظَٗض ح٤ٗ٫خء, حُٔزخ٢ٗ ح٤ًٌُش, حُٔيٕ ح٤ًٌُش ,ًلخءس حُطخهش. وٍّبد ِفزبؽ١خ

ABSTRACT 
    Modern building development is aimed at building smart cities based 

on modern technologies in smart architecture, in which architects sought 

to exploit the digital revolution in ICT (Information and  

Communication Technology) revolution by integrating them in the 

building to produce an smart  building that meets the needs of the user in 

the best and most convenient ways, This technological development 

necessitates the emergence of smart technology, which aims to use 

devices and applications that help control the systems in the building, in 

addition to the possibility of using Internet technologies to control things 

and remote control. 

   Saving energy in buildings is an important research area of (Internet of 

Things) IoT. Buildings as important parts of the smart grids, their energy 

efficiency is vital for the environment and global sustainability., Current 

building designs are not energy-efficient enough due to many reasons. 

One of them is the centralized control and fixed running policies HVAC 

system (Heating, Ventilation, Air-conditioning, and Cooling) without 
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considering the occupants‘ actual usage and adjusting the energy 

consumption accordingly., this paper will discuss the concept of saving 

energy in smart buildings using microcontroller and sensors for heating, 

cooling and lighting system using )IoT)  and created an integrated vision 

based on the use of these techniques in controlling smart building 

systems . 

Keywords: IoT; Smart Building; Smart City, Energy Efficiency. 

INTODUCTION 

     The buildings we can intelligently mean not only give us the ability 

to send pictures and video clips between rooms, but also to search for 

"how to save energy, which is an important topic in modern times. 

Traditional energy sources are a serious threat to humanity, In 

addition, these resources are limited. 

  Smart technology adds great value to buildings, using smart 

technology to monitor and manage the interaction between different 

systems in the building. Smart technology can achieve a healthy and 

safe environment for building occupants, as well as other aspects of 

sustainability such as reducing building energy consumption. And 

their sustainability [1]. 

 

SMART BUILDING 

     Smart building technology continues to evolve on a continuous and 

strong basis, relying on smart technology that allows customers to 

interact with different devices in their building such as closing lights 

and lamps, controlling remote adaptations, monitoring , as well as 

Smart building technology Control via smartphone, tablet or 

computer.is the integration into a unified system for population 

automation of security management and control systems, power 

systems, adaptations and others. 
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 Basic concepts of smart buildings: 

 

    From the point of view of the occupants of the building: - It is 

defined as any building that achieves the effective and responsive 

environment, which adapts to the requirements of the surrounding 

conditions that meet the needs of the occupants of the building and 

support their requirements,  figure(1) shows the most important 

characteristics of effective buildings. 

 

Fig.1 . characteristics of effective buildings 

 

  From the point of view  of the technical: - The building is 

equipped with communication networks that enable it to respond and 

adapt to the conditions of change taking into account the optimal 

utilization of resources and increase the comfort and security of 

occupants and the economy through the programmed control systems 

[1]. 

Then  It is possible to define the smart building:    Is a technically 

constructed building that has the ability to control its reactions with 

surrounding conditions, ie, it has acquired the ability to think, and thus 
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change its behavior according to the user's needs and adapt to external 

circumstances.  

Smart architecture has been defined in several ways: 

- David's definition (1987): - Smart buildings are those with high 

levels of advanced technology that can adapt their internal 

environment in response to external conditions [2]. 

- An integrated design solution that challenges the environment 

problems and provides comfort to its users with the best use of 

modern technology and electronic control systems. 

- It is not complex but complex for use of multiple electronic systems 

and is not green, but more (read the requirements of the building and 

that knowledge of the requirements and not waste in energy)[2]. 

    The buildings have been classified according to intelligence levels 

according to the amount of technology they have achieved in order to 

achieve the highest degree of response. The smart buildings have 

varied according to the functions assigned to them (smart  dwelling, 

smart hospital, smart skyscraper, etc.) [2],  and use of modern 

technology has been divided into four levels: The first level: - Energy 

efficiency ,Second level: - Security systems Third level: - 

Communication systems Fourth Level: - Workplace in the 

workplace. At the beginning of its appearance has been used on a 

level separately with the technological development has been grouped 

every two levels with some of them: Service systems ,Information 

systems and workplace[1]. 

  First level: - Energy efficiency The use of the least possible energy 

from the priorities of smart buildings to achieve the best performance 

economically and economically using the computer building and 

advanced control systems have been several systems such as: 

Automatic control system, central control system, enterprise 
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management system, which include: Software for start and stop, 

Programs to reboot, Programs for automated control of the 

requirements of the occupants of the building, Programs for automatic 

control, Air conditioning control programs, Programs to rely on 

available energy sources, through the use of this software is provided 

electricity consumption, water, air conditioning [3]. 

  There are three types of energy needed by the building:Thermal 

energy needed to heat and cool, Mechanical power required for fans 

and pumps, Electrical power is required directly for lighting units, 

televisions and others. 

   Electric power is one of the most important elements that supplies 

power to the building, because it is the source that provides 

mechanical and thermal equipment by power[1]. 

 Second level: - Security systems Using modern systems of 

technology, there is a greater chance of security control. These 

systems contain :Emergency control system for elevators,Automatic 

system and control and operation and follow-up of electrical power 

and heating systems, air conditioning and  ventilation,Alarms for 

detecting thefts, intrusion and fire fumes [4], Card to enter the 

building,Closed-circuit television[4]. 

Third level:- Communication systems The smart building provides 

access to information, data and audio and visual communications 

systems to a degree of efficiency, for example Central Telephone ,TV, 

Visual communication ,Satellite communication,Connection to 

internal networks and the network [1]. 

  Fourth Level : Systems in the workplace   Central systems of work 

and communication management with the team,The possibility of 

dealing with employees remotely and the exchange of information 

between the spaces of the internal building, Informatics Services [2]. 
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    Artificial intelligence techniques are used to build the smart 

building systems, and these techniques have been developed. Internet 

applications have been used in monitoring and controlling these 

systems and related devices, and this is known as Internet of things. 

 

 

INTERNET OF THING(IOT) 

   Internet of things is a modern vision of the Internet, Which is 

defined as a network of physical objects. The internet is not only a 

network of computers and applications , but it has evolved into a 

network of device of all type and sizes , smart phones, medical 

instruments ,vehicles, , home appliances, toys, cameras, and industrial 

systems, animals, people, buildings, all communicating & sharing 

information based on common protocols in order to Improved smart 

reorganization , positioning, tracing, safe & control & even personal 

real time online monitoring , online upgrade, process control & 

administration[6]. 

   IoT is commonly used for: Building and Home,automation, 

Manufacturing ,Medical and Healthcare systems ,Media, 

Environmental monitoring ,Infrastructure management ,Energy 

management ,Transportation ,Better quality of life [6] . 

   The aim  the Internet of Things is to enable things to be connected 

anytime, anyplace, with anything and anyone ideally using any 

path/network and any service, see Figure(2). 

    It is possible to summarize the definition of the Internet things, 

these sensors are connected to the Internet through WIFI Modules 

(GATEWAY)  and cloud computing services. These are specific 

platforms for managing these things, so that these data are kept from 
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the sensors in one place. This is what created what is known as the 

Big data.  

 

 

 

 
 

Fig.2. Internet of Things(IOT) 

 

 
IoT  IN SMART BUILDING 

       The smart building requires the lowest possible energy to achieve 

the best practical and economic performance using the computer in the 

building And sophisticated control systems, and  using  IoT  

technologies.   

   Smart energy in buildings is an important research area of Internet 

of Things (IoT). Buildings as important parts of the smart grids, their 

energy efficiency is vital for the environment and global 

sustainability. According to a general survey [1], in United States, 
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buildings are responsible for around 38% of the total carbon dioxide 

emissions; 71% of the total electrical energy consumption; 39% of the 

total energy usage; 12% of water consumption; 40% of non-industrial 

waste. In the meantime, cost of traditional fossil fuels is rising and its 

negative impacts on the planet‘s climate and ecological balance make 

it important for us to explore new clean-energy sources and improve 

the energy efficiency in the consumer-side smart grids of various 

buildings [7]. 

   However, buildings are complex systems and many factors can 

affect the total energy consumption in different buildings. Also, 

conventional buildings are not with too many intelligent designs. It is 

meaningful to monitor the real energy consumption data and find the 

major factors and patterns through systematic modeling and analysis 

for different types of buildings[7]. 

INTERNATIONAL CASES 

 Masdar City (Abu Dhabi): 
 

Architect: Foster & Co. (England) Location: Abu Dhabi - United Arab 

Emirates Owner: Mubadala Development Company. 

 

Features of  Smart  in Masdar buildings: 

 Integrated Smart Systems offers  in Masdar City a unique 

opportunity to reduce costs and consume energy, and Includes an 

integrated smart grid Contains intelligent devices, Meters and 

sensors, plates Instrumentation, Management Systems Buildings, 

distribution management systems. 

 Solar storage system Thermocouples for the production of chilled 

water For air conditioning. 
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 Generating power when needed, The city uses the valley 

Photovoltaic vehicle on Building Ceilings for Energy Assembly 

Solar. 

 Reduction of carbon emissions. 

 Design residential buildings to rationalize Water Consumption. 

 Transform waste into energy. 

 Use of powered vehicles Solar. 

 

 

 

Fig.3. Masdar City (Abu Dhabi) 

 

Dynamic Tower  

Architect: David Fischer (Italy) Location: Dubai - United Arab 

Emirates.  

     Dynamic Tower is the first tower in the world to move, providing a 

constant change of views, and the building is equipped with the latest 

comfort offered by the technology of the smart home. 
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Fig.4. Dynamic Tower (Dubai-United Arab Emirates) 

Features  of smart in Dynamic Tower: 

 Building management systems: The rotation of the building's roles is 

controlled by the central control system by the person in charge of 

the building. Those who have the full role will be able to control the 

direction and speed of rotation of their role through sound and touch 

devices. Floors rotate with electric power and rotation of the role 

needs to be limited to about 5 kw. 

 Intelligent lighting systems: Home lighting is controlled by sound 

and touch controls. 

 Ventilation, Heating, cooling and temperature control devices: 

Residents have residential climate controls.  

 Power Generators: The building generates electricity for itself and for 

other neighboring buildings. The building will generate electricity 

through: wind turbines, photovoltaic panels. 

 

 London City Hall 

Architect: Foster & Co. (England)  Location: London –England 

Owner: Arup  Company 
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Fig.5. London City Hall 

Features of  Smart  in London City Hall  building: 

 The building management system is designed to be integrated so 

that it can monitor and control the energy saving mechanisms 

(heating, well water cooling, automatic ventilation control 

systems). This computer monitoring system works as efficiently as 

possible and thus helps to achieve energy efficient systems. 

 Use of devices  sensor in lighting Industrial is turned on 

automatically when light is low  natural. 

 Energy efficiency through the integration of tools negative design and 

conciliation between the shape and the building it is through       the 

integration of technology computer  in Design. 

 power generation :The building uses a combination of photovoltaic 

technology, consisting of photovoltaic panels on the surface, and the 

circular shape of the building's surface and glass panels incorporating 

photovoltaic slides (slides between two layers of glass), replacing 

traditional shading devices. 

 

PROPOSED  PROTOTYPE 

    Proposed system controls the energy systems in  any smart building 

with HVAC system (Heating, Ventilation, Air-conditioning, and 

Cooling) through certain controllers and connect them to the 
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appropriate sensors and connect these sensors with smart device and 

the use of cloud computing platforms using IoT technology  . as in 

figure (6). 

 Technical Specifications 
 

     A study of the need of the system of hardware and software from 

the beginning of the design and then work on it: 

 hardware requirements 

     Microcontrollers: are small programmable computers that 

perform a variety of tasks, and use microcontrollers in products or 

devices that are controlled automatically. There are many products 

and devices that make use of it every day without realizing it such as 

television, mobile phones, security systems, cameras , Microwave 

furnaces, Printers 

    There are many other companies that produce other types and 

families of controllers ,One of the best and most famous and used is 

the Arduino. 
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Fig.6. proposed prototype 

 

   Microcontroller's power lies in its great ability to communicate with 

other electronic components such as sensors, which is one of the basic 

elements in our proposed model, and to benefit from them in 

controlling the various data such as heating, cooling and lighting 

intensity. 

  Sensors: Are used to detect changes in the world, whether changes 

in temperature or changes in the amount of electrical charge or other 

sensors have different uses. Each device has its own method of 

communicating and sending signals to microcontroller (or Arduino for 

example) We will highlight the sensors expected to be used in this 

model. 

   Heating sensor :There are many types of heat sensors, which use 

mercury, which uses temperature-sensitive resistors, but this type of 

sensors it uses the starter that states that the higher the temperature the 
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greater the voltage that passes through the diode at a known rate . By 

amplifying this change in electrical voltage, which can obtain a signal 

that is directly proportional to the temperature, and use this signal very 

much to find out the temperature by means of simple programming 

text and easy connections with the microcontroller[10]. 

   Lighting sensor :The LDR (Light Dependent Resistor) is used for 

light sensing and its resistivity changes as a result of exposure to light. 

When exposed to bright light, its value decreases to a small value, 

while in the dark its value increases to a large value[11]. 

    The promise of smart environments and the Internet of Things (IoT) 

relies on robust sensing of diverse environmental facets. Traditional 

approaches rely on direct or distributed sensing, most often by 

measuring on particular aspect of an environment with special-

purpose sensors .In  general-purpose sensing, wherein a single, highly 

capable sensor can indirectly monitor a large context, without direct 

instrumentation of objects . Synthetic Sensors, a sensing abstraction 

that unlocks the potential for versatile and usercentered, general-

purpose sensing. This allows everyday locations to become "smart 

environments"[12]. 

 Software requirements 

   Some Internet  of things platforms can be used to help with smart 

building control systems, Particularly in energy conservation, For 

example: 

 Kaa IoT Platform: 

It is a hardware-rich platform for the management of Internet  of 

things  solutions that enables developers to manage data for devices 

and related objects, As well as the basic infrastructure at the end of the 

background By providing SDK)Software Development 

Kit(components   For both terminals and servers[9]. 
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Fig.7.  Kaa IoT Platform 

 Thing Speak Platform 

  This platform allows you to analyze and review data within the 

Matlab environment   Without purchasing a license for it , This 

platform also provides the collection and analysis of sensor data in the 

cloud and development of Internet  of things applications. Works with 

(Arduino, Particle Photon and Electron, Wifi Module, Beagle Bone 

Black, Raspberry Pi, Mobile and web apps, Twitter, Twilio, and  

MATLAB), As the creator of data sent to the platform. It focuses 

mainly on recording sensor status, monitoring its location, and issuing 

alerts and alerts after analysis of the data[8]. 
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Fig.8. Thing Speak Platform 

CONCLUSION 

  The application of the Internet concept varies in terms of human 

creativity and innovation. Linking the Internet with things can be 

applied to the medical, industrial, economic, educational, sports and 

daily life of the individual. 

  In the area of energy management, future electricity networks will 

not only be smart, but also very reliable. The concept of the smart grid 

has become a very popular concept. The basic idea behind smart 

networks is to collect data in an automated manner, analyze the 

behavior of electricity consumers and suppliers to improve efficiency, 

And economize on the use of electricity. 

  In the proposed model, the use of high-quality sensor technology was 

emphasized, and connect them to the Internet platform to improve the 
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energy efficiency of the building. No matter what kind of buildings 

you own, you can likely benefit from a more smart connected building 

environment. 

   Such results can be used to further design and implement 

appropriate IoT based networking system to construct appropriate 

methods and strategies improving the energy efficiency . 
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     Abstract  

The utilization  of  silica fume in concrete as partial replacement of 

cement is gaining immense importance these days , mainly on account 

of the improvements in the long term durability of concrete combined 

with ecological benefits. The main objective of this paper has been 

made to investigate mechanical properties like compressive strength, 

slump of concrete incorporating silica fume. In this present paper four 

mixes of concrete incorporating silica fume are prepared and cast to 

perform experiments. These experiments were carried out by replacing 

cement with different percentages of silica fume at a single constant 

water-cementitious materials ratio keeping other mix design variables 

constant. The silica fume was replaced by 0%, 10%, 20% and 30% for 

water-cementitious materials (w/cm) ratio for 0.50. In all a total of 72 

cube specimens were cast and cured under different conditions (water 

curing and air curing) before testing. For all mixes compressive 

strengths were determined at 7, 14 and 28 days for 150 mm cubes. 

Test results were compared with the corresponding values of 

conventional concrete. Other properties like workability were found 

from slump test. Experimental results showed that use of silica fume 

in concrete has improved the performance of concrete in strength at a 

certain percentage replacement. It can be seen that at all ages and 

replacement levels compressive strengths of curing water are higher 

than that for air curing. The highest value of compressive strength for 

all test cases is obtained from specimens cured in water for 28 days 

followed by those cured in water for 14 days, and air cured specimens 

are given the lowest value of compressive strength.  

Keywords: silica fume, cement, compressive strength, curing 

condition  

mailto:warida80@gmail.com
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 اٌٍّخـ: 

٣ٌظٔذ حٓظويحّ ؿزخٍ ح٤ٌُِٔخ ك٢ حُوَٓخٗش ًزي٣َ ؿِث٢ ُ٪ٓٔ٘ض أ٤ٔٛش ًز٤َس ك٢ ٌٛٙ ح٣٧خّ 

خ ا٠ُ حُظل٤ٔ٘خص ك٢ ٓظخٗش حُوَٓخٗش ػ٠ِ حُٔيٟ حُط٣َٞ ٓغ حُلٞحثي حُز٤ج٤ش. , ٝ  ٓ ٣َؿغ ًُي أٓخ

حُٜيف حَُث٢ٔ٤ ٖٓ ٌٛٙ حٍُٞهش ٛٞ حُظلون ٖٓ حُوٜخثٚ ح٤ٌُٔخ٤ٌ٤ٗش ٓؼَ هٞس ح٠ٗ٫ـخ١ , 

ًٍٝٞى حُوَٓخٗش حُٔيٓـش ك٢ ؿزخٍ ح٤ٌُِٔخ. كغ طٔخ طـ٤ِٜ حٍرؼش هِطخص ٖٓ حُوَٓخٗش حُظ٢ 

ؿزخٍ ح٤ٌُِٔخ ٩ؿَحء حُظـخٍد. ٝهي أؿ٣َض ٌٛٙ حُظـخٍد ٖٓ ه٬ٍ حٓظزيحٍ  طلظ١ٞ ػ٠ِ

ح٩ٓٔ٘ض ر٘ٔذ ٓوظِلش ٖٓ ؿزخٍ ح٤ٌُِٔخ رٔؼيٍ ٝحكي ػخرض ٖٓ ح٤ُٔخٙ ح٩ٓٔ٘ظ٤ش ٓغ ح٫كظلخظ 

٪  30٪ ٝ  20٪ ,  10٪ ,  0رٔظـ٤َحص ط٤ْٜٔ حُو٢ِ ح٧هَٟ ػخرظش. حٓظزيُض حُـزخٍ ر٘ٔزش 

ػ٤٘ش ٌٓؼذ طْ  72. ك٢ ًَ ٓخ ٓـٔٞػٚ 0,50حُٔخث٤ش )ع / ْٓ( ٍ ُ٘ٔزش حُٔٞحى ح٩ٓٔ٘ظ٤ش 

ٛزٜخ ٝػ٬ؿٜخ ك٢ ظَٝف ٓوظِلش )ٓؼخُـش ح٤ُٔخٙ ٝٓؼخُـش حُٜٞحء( هزَ ح٫هظزخٍ. رخُ٘ٔزش 

خ ٌُٔؼزخص  28ٝ  14ٝ  7ُـ٤ٔغ حُوِطخص طْ طلي٣ي ٓوخٝٓش ح٠ٗ٫ـخ١ ك٢   ٓ ْٓ. طٔض  ٣150ٞ

ش ُِوَٓخٗش حُظو٤ِي٣ش. طْ حُؼؼٍٞ ػ٠ِ هٜخثٚ أهَٟ ٓوخٍٗش ٗظخثؾ ح٫هظزخٍ ٓغ حُو٤ْ حُٔوخرِ

ٓؼَ هخر٤ِش حُظ٘ـ٤َ ٖٓ حهظزخٍ حُٔو١َٝ. أظَٜص حُ٘ظخثؾ حُظـ٣َز٤ش إٔ حٓظويحّ ؿزخٍ ح٤ٌُِٔخ 

ك٢ حُوَٓخٗش هي أىٟ ا٠ُ طل٤ٖٔ أىحء حُوَٓخٗش ك٢ حُوٞس ػ٘ي حٓظزيحٍ ٗٔزش ٓؼ٤٘ش. ٣ٌٖٝٔ 

زيحٍ طٌٕٞ ٗوخ١ ٓوخٝٓش ح٠ٗ٫ـخ١ ٤ُٔخٙ ٬ٓكظش أٗٚ ك٢ ؿ٤ٔغ ح٧ػٔخٍ ٝٓٔظ٣ٞخص ح٫ٓظ

حُٔؼخُـش أػ٠ِ ٖٓ طِي حُٔٔظويٓش ك٢ ٓؼخُـش حُٜٞحء. ٣ظْ حُلٍٜٞ ػ٠ِ أػ٠ِ ه٤ٔش ٖٓ 

 28ٓوخٝٓش ح٠ٗ٫ـخ١ ُـ٤ٔغ كخ٫ص ح٫هظزخٍ ٖٓ حُؼ٤٘خص حُظ٢ طْ ٓؼخُـظٜخ ك٢ حُٔخء ُٔيس 

خ ٤ِ٣ٜخ طِي حُٔؼخُـش ك٢ حُٔخء ُٔيس   ٓ خ , ٣ٝظْ اػطخء ٣14ٞ  ٓ ؼخُـش رخُٜٞحء أهَ  ٣ٞ ُٔ حُؼ٤٘خص حُ

 ه٤ٔش ٖٓ ٓوخٝٓش ح٠ٗ٫ـخ١.

.ؿزخٍ ح٤ٌُِٔخ ٝح٫ٓٔ٘ض ٝهٞس ح٠ُـ٢ , ظَٝف حُٔؼخُـش وٍّبد اٌجؾش:  

INTRODUCTION  

During the last three decades, concrete is not a material that consist 

only cement, fine aggregate, coarse aggregate and water but it is an 

engineered material that consists of many new materials which 

performs satisfactorily under all conditions. these  new materials like 

Fly ash, silica fume, Rice husk ash and Ground Granulated Blast 

furnace Slag  used for cement as partial replacement  and that it can be 
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lead to global sustainable development and reducing the quantity of 

cement required for making concrete which shows to a reduction in 

construction cost. Moreover some of these materials are byproduct 

materials. The use of these materials shows the reduction in waste, 

freeing up valuable land, save in energy consumption to produce 

cement .One of these materials  is silica fume (SF. The American 

concrete institute (ACI) defines silica fume as a ‗‗very fine non 

crystalline silica produced in electric arc furnaces as a byproduct of 

production of elemental silicon or alloys containing silicon‘‘. Silica 

fume is also known as micro silica, condensed silica fume, volatized 

silica or silica dust. It is usually a grey colored powder, somewhat 

similar to Portland cement or some fly ashes. It can exhibit both 

pozzolanic and cementations properties. Silica fume has been 

recognized as a pozzolanic admixture that is effective in enhancing the 

mechanical properties to a great extent. Addition of silica fume to 

concrete improves the durability of concrete and also in protecting the 

embedded steel from corrosion. When fine pozzolana particles are 

dispersed in the paste, they generate a large number of nucleation sites 

for the precipitation of the hydration products. Therefore this 

mechanism makes the paste more homogeneous and dense as for the 

distribution of the fine pores. This is due to the reaction between the 

amorphous silica of the pozzolanic and the calcium hydroxide 

produced by the cement hydration reactions .Silica fume is a 

byproduct and it is the most beneficial uses in concrete. Because of its 

chemical and physical properties. Fresh concrete content  silica fume  

(SF) is more cohesive and therefore less prone to segregation than 

concrete without silica fume. The main benefit from increased 

cohesion can be seen for new construction, repair of existing 

structures or ground support in tunneling operations. Because of the 

very high surface area of the silica fume and the usually very low 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   419 

 
 

water content of silica fume concrete, there will be very little, if any 

bleeding. Silica fume gained initial attention in the concrete market 

place because of its ability to produce concrete with very high 

compressive strength. Improvements in other mechanical properties 

such as modulus of elasticity or flexural strength are also seen. 

 Several researchers in the past investigated the effect of use   silica 

fume  (SF) as replacement material on the properties of the concrete 

adopting different theories. Some of the major research works are 

listed below. 

     According to Khedr and Abou Zaid (1994) ,The advantages like 

increase in strength , durability and reduction in cement production 

are obtained due use of silica fume in concrete and the optimum 

percentage replacement of silica fume ranging from 10% to 20 % to 

obtain maximum strength of concrete  at age 28 days . 

       During the extensive research work carried out by Lewis [2001], 

it has been observed that there is a considerable reduction in rebound 

from (35-15)% by addition of SF which also increased the 

pumpability of high workability mix having slump value above 

250mm.  

   Al-Feel and AL-Saffar [2009], studied effect of curing methods on 

splitting, flexural and compressive strength of self – compacting 

concrete showed that specimens with water curing gave the highest 

results of concrete compressive strength, splitting tensile strength and 

flexural strength compared with specimens cured in air.  

   From the research work done by Amudhavalli  and Mathew [2012], 

it has been observed that The normal consistency increases about 40% 

when silica fume percentage increases from 0% to 20%. Silica fume 

seems to have a more pronounced effect on the flexural strength than 

the split tensile strength. 
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    Roy and Sil [2012],  experimental study on the use of SF in mix  of 

concrete, the results showed, maximum compressive strength for  

(both cube and cylinder)  with  10% replacement of cement by SF  are 

higher (by 19.6% and 16.82% respectively) than those of the normal 

concrete without SF, whereas split tensile strength and flexural 

strength of the SF concrete  are increased by about 38.58% and 

21.13% respectively over those of the normal concrete. 

   A study has been carried out by Pradhan and Dutta[2013], it has 

been observed that  when the cubes at 28 days  are tested the failure 

plane of cubes cut the aggregates but not along the inter facial zone 

which is concluded that the interfacial zone attained much higher 

strength than control concrete i.e. concrete without silica fume. 

   According to a Ghutke and Bhandari [2014] ,effect of silica fume  

additive on concrete properties result that, as Workability of concrete 

decreased as increased with percent of silica fume. Compressive 

strength decreased when the cement replacement was  above 15% of 

silica fume. 

   Based on the investigation curried out by Kumar and  Imam[2017], 

the results showed the optimum percentage of replacement with SF 

lies at 8% for compressive strength. Nevertheless, the variation of 

blending goes up to 8% in case of flexure strength as well and the 

percentage goes down up to 7% in case of split tensile strength. 

Keeping in view of the above aspects, an attempt has been made to 

replace cement by SF to develop a cost effective modified concrete, 

i.e, SF concrete. Considering this aspect, the present paper reports a 

study on the effect partial replacement of cement by SF (from 10% to 

30% with a step of 10%) on M15 grade concrete designed with 42.5 

grade Ordinary Portland Cement, sand and coarse aggregate . As 

cement is costlier than SF , addition to cement will further enhance the 

cost, which may not be economically viable. The present study has, 
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therefore, made an attempt to use SF as cement replacement materials 

for low/medium grade concrete (M15) used for general construction 

purposes with a view to achieve the desired strength parameters of the 

concrete higher grade. 

 EXPERIMENTAL INVESTIGATION 

Materials:   

Ordinary Portland cements (OPC): Portland Cement 42.5 grade 

was used in the present study which surpasses BIS Specifications (IS 

1489-1991) on compressive strength levels. The properties of 

Ordinary Portland Cement are shown in table 1. 

     Table 1: Physical properties of Portland cement*  

Sl.no. Characteristics Values 

Value 

specified by 

IS:1489 

(part1)-1991 

1 Specific gravity 3.13 …… 

2 Stander consistency, percent ≤ 62.5 ……. 

3 Initial setting time ,minutes ≥ 60 Minimum 30 

4 final setting time ,minutes ≥ 10 ……. 

*As per manufacturers manual 

Coarse aggregate(CAg): Crushed angular  stones  of  maximum 

particle size 20 mm were  used  as coarse aggregate.  The material 

were collected and cleaned for impurities. Particles of nominal size 20 

mm were used and tested in the laboratory as per specifications 

recommended by IS:383-1970.The specific gravity and fineness 

modulus of coarse aggregate were determined and they were 2.67 and 

6.66 respectively.  
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Fine aggregate (FAg):  for this work  the locally available Natural 

sand was used.  sand particles passing  through the 4.75 mm sieve 

were used and it free from impurities. It was tested in the laboratory as 

per specifications recommended by IS: 383-1970. The specific 

gravity, fineness modulus and Total water absorption of fine aggregate 

were determined and they were 2.81, 2.51 and 1.63% respectively.  

Water: The water used for mixing as well as curing of concrete 

specimens. was free of organic matter, acids, suspended solids, alkalis 

and impurities which when present may have adverse effect on the 

compressive strength of concrete.  

Silica fume (SF): Silica fume is formally known as, micro silica is an 

ultrafine powder of spherical particles of amorphous (non-crystalline) 

polymorph of silicon dioxide, (SiO2) with an average particle 

diameter of 150 nm. It  is a by- product of the manufacture of silicon 

alloys such as ferro-chromium, ferro-manganese and  calcium silicon 

etc. Amorphous silica is highly reactive and the smallness of the 

particles speeds up the reaction with free calcium hydroxide produced 

by the hydration of Portland cement paste. Silica fume is added to 

Portland cement concrete to improve its properties, in particular its 

compressive strength bond strength, and abrasion resistance. Addition 

of silica fume to concrete mix also reduces the permeability of 

concrete to chloride ions, which protects the reinforcing steel of 

concrete from corrosion, especially in chloride-rich environments such 

as coastal regions and those of humid continental( Neville 1995). The 

silica fume HR in dry densified form obtained from ―SIKE EGYPT 

for Construction Chemicals confirming to ASTM - C (12402000) was 

used in this work for the preparation concrete specimens. The 

properties of silica fume are shown in table 2.  

    Table 2: Properties of silica fume  

SI.NO CHEMICAL ANALYSIS ANALYSIS 
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1. Specific Gravity 2.2 

2. Bulk Density (20
o
) * Kg/m

3
 650 ± 100 

3. Size ,(Micron) 0.1 

4. Surface Area (m
2
/Kg) 20,000 

5. SiO2 (90-96) % 

6. Al2O3 (0.5-0.8) % 

*As per manufacturers manual 

 

Mix Proportioning: 

 In the present study, M15 grade with nominal max as per IS 456-2000 

was used. The constituents were weighed and the materials were 

mixed by hand mixing. The concrete mix proportion (cement: fine 

aggregate: coarse aggregate) is 1:2:4 by weight and The water binder 

ratio (W/B) (Binder = Cement + Partial replacement of silica fume) 

adopted was 0.5 without any admixture. The silica fume is blended at 

rate 0%, 10%, 20% and 30% by weight of cement in steps of 

10%.Four types of concrete mix are prepared, the first one (M0) was 

conventional concrete (0% Silica Fume), the second one (M1) was  

concrete with 10% Silica Fume, the third (M2) was combination of 

Portland cement and 20% of silica fume ,the fourth one (M3) was 

combination of Portland cement and 30 % of silica fume. The 

quantities for unit volume of all mixes proportion of concrete (Kg/m
3
) 

were taken as given in table 3:  

    Table 3: Mix Proportioning of concrete  

W/cm 
Cement 

(Kg/m
3
) 

Fine 

aggregate 

(Kg/m
3
) 

Coarse 

Aggregate 

(Kg/m
3
) 

Water 

(Kg/m
3
) 

0.5 120 240 480 72 
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EXPERIMENTAL PROCEDURE :  

In this study the specimen of concrete is filled the mould cube size of 

150 mm ×150 mm ×150 mm in different layers and each layer was 

compacted and top of mould is strike off. Then were  covered with 

wet gunny bags and are stored in place free from vibration ,in most air 

at least 90% relative humidity and at a temperature of 27degree ± 

2degree  for 24 hours from the addition of water to the dry ingredients. 

The silica fume added in place of cement of concrete for different 

percentages starting from 10% and rose the mixing of silica fume up 

to 30% at interval of 10%. A total 72 cubes were casted and cured 

under different conditions (water curing and air curing) for 

compressive strength test. For each percent of silica fume eighteen 

cubes were casted, nine cubes were cured in water, nine cubes were 

left in air .At the end of curing period, the specimen is taken and 

tested immediately at different age‘s i.e. 7, 14 and 28 days. The testing 

is done under the Testing Machine model NO.CO55P113 figure 1. 

The crushing loads are noted and average compressive. 
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Figure 2: Cube  test inside Compressive Strength Machine 

 

TEST RESULTS AND DISCUSSIONS 

Fresh State  

Workability of Fresh Concrete 

Workability is defined as the property of freshly mixed concrete or 

mortar which determines the ease and homogeneity with which it can 

be mixed, placed, consolidated and finished. In general workability 

represents the amount of work which is to be done to compact the 

concrete in a given mould. A workable mix should not segregate. In 

this study workability was measured by conducting slump cone test  

and the results are presented in table 4 and showed in figure 2. From 

table 4 ,the workability of concrete reduces with increase in silica 

fume percent of concrete. The reason may be due to the silica fume 

particles are ultra-fine and hence fill the voids between the cement 

particles making the silica fume concrete more cohesive which is 

further enhance by thixotropic nature of silica fume cement paste. The 

spherical shape of the silica fume particles give ball bearing action 

when energy is applied to silica fume concrete mix causing the mix 

flow easily. For equal workability, silica fume concrete will tends to 

show less slump than conventional concrete.  

   Table 4: Slump cone test value  

Mix 

No  
Details of Material 

Slump Value 

(mm) 

M0 100% cement + 0% Silica fume 30 

M1 90% cement + 10% Silica fume 10 

M2 80% cement + 20% Silica fume 20 

M3 70% cement + 30% Silica fume 10 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   426 

 
 

 

                Figure 2: slump with different percentage of silica fume  

Hardened State 

 Effect of Silica  fume on Compressive Strength of Concrete  

The results of the compressive strength test for all concrete mixes 

after 7, 14, and 28 days curing were determined and presented in 

tables 5 ,6. 

 

   Table 5 :Compressive test result for water curing 
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Mix 

No 

% of Silica        

Fume 

added 

 

Compressive strength  ( N/mm
2
) 

7days 14days 
28 

days 

M 0 0% 28.040 27.49 33.65 

M 1 10% 27.73 37.23 35.70 

M2 20% 32.11 37.51 36.53 

M3 30% 30.96 38.61 40.96 
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Table 6 :Compressive test result for air curing 

 

 

 

 

 

 

 

 

 

The obtained values of concrete compressive strength according to the 

different used percentage of SF for both curing conditions have been 

graphically represented in figures 3 and  4. Also for the ease of 

comparison, the relative compressive strengths are shown in figure 5 

to 7. These figures indicate that, 30% replacement of cement by silica 

fume gives highest  compressive strength as compare to other 

replacement at 28days for both curing condition (water curing and air 

curing). The compressive strength for specimens  are cured in water 

for control mix (M0) at 28 days was found as 33.65 N/mm
2
.Almost 22 

% of increment in strength values (i.e. 40.96 N/mm
2
) has been 

observed for replacement cement with 30% Silica fume . Slight 

increase in strength (i.e. 35.70 N/mm
2
 to 36.53 N/mm

2
) has been seen 

when the replacement level goes from 10 % to 20 %. There was a 

Mix 

No 

% of Silica 

Fume 

added 

 

Compressive strength  ( N/mm
2
) 

7days 14days 28 days 

M 0 0% 29.610 32.52 32.59 

M 1 10% 27.27 29.79 34.44 

M2 20% 30.45 35.14 35.62 

M3 30% 31.50 36.88 32.04 
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significant improvement in the compressive strength of  SF concrete 

even with specimens  are left in air  at the same age,  it was because its 

high pozzolanic activity and void filling ability. 

The maximum 14 days water curing  compressive strength observed 

as 38.61 N/mm
2 

at level 30% of replacement (40.45 % higher over 

normal concrete M0) and the maximum 7 days strength obtained as 

32.11 N/mm
2
at level 20 % of replacement  (14.51% higher over 

normal concrete M0). The maximum 14 days and 7 days air curing 

compressive strength are found to be 36.88N/mm
2
 (13.41% higher) 

and 31.50 N/mm
2
 (6.38% higher) respectively, when cement is 

replaced by SF at the same level 30 % as shown in figure 4.From the 

properties exhibited by concrete using silica fume replacing cement, it 

is observed that, there improves effectively both with the age and 

incorporation of SF in place of cement. The increase in strength 

development is due to the fact that silica fume dissolves in saturated 

solution of Ca(OH)2 within few minutes. As soon as enough Portland 

cement has hydrated to result in saturation of the pore water with 

Ca(OH)2, Calcium Silicate Hydrate (C-S-H) gel is formed on the 

surface of silica fume particles. This C-S-H gel produced by SF 

concrete has a lower C : S ratio than that resulting from the hydration 

of Portland cement concrete without silica fume. 
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          Figure 3: compressive test result  for water curing specimens 

  

 
          Figure 4: compressive test result  for air curing specimens  
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Figure 5: 7 days compressive test result  

 

 
Figure 6: 14 days compressive test result  
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Figure 7: 28 days compressive test result 

Conclusion  

From the experimental work carried out and the analysis of the results 

the following generalized conclusions can be drawn on properties of 

concrete.   

 Silica fume is considered as a highly reactive pozzolanic material 

which provides an increased cohesiveness in concrete due to its high 

fineness modulus. However, the requirement of water may be offset 

by adding super plasticizer.   

 Workability of concrete decreases as increase with percent of silica 

fume. 

 for water curing The compressive strength of concrete 

increases with increase in replacement level of silica and  The 

optimum value of replacement of silica fume  is found at 30 %.  

 The highest value of compressive strength of SF concrete for all 

test cases  is obtained from specimens cured in water for 28 days and 

the lowest value is obtained from air cured specimens  

  Compressive strength decreases when the cement replacement is 

above 20% of silica fume for specimens were cured in air .  
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 As compressive  strength of 10% replacement of cement by silica 

fume is more than normal concrete for  both curing cases ( water  and 

air curing ).  

 Silica Fume has proved to be the most promising blending 

material to provide a good quality concrete.  

  Lastly for various structural constructions such as high-rise 

buildings, bridges, chimneys, machine foundations, run ways etc., that 

require  gain  high early strength  can be achieved in  silica fume  

concrete  with  quality control ( such as water curing and addition  

super plasticizer)   that the timeframe of completion vis-à-vis the 

economy is an important driven factor for the targeted purpose as well 

as for the contractors and owners alike as this concrete will provides 

quick stage by stage or floor to floor construction. 
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Abstract 

During the construction of transportation amenities and 

infrastructures, emission of greenhouse gases into the atmosphere is 

among the prominent causes of pollution associated with it. One of the 

latest technologies developed in the field of highway engineering, 

warm mix asphalt (WMA) technology. The technology of WMA is 

environmental friendly because it produces asphalt at considerable 

lower temperatures than hot mix asphalt (HMA). RH-WMA is a 

relatively new warm mix additive which was designed to reduce the 

viscosity of the asphalt binder at elevated temperatures. The ability of 

WMA additives to decrease the binder viscosity leads to lower 

production temperatures of asphalt mixtures. This paper presents the 

effects of a warm mix additive on Volumetric and Mechanical 

Properties of warm mix asphalt (WMA). Asphalt mixtures were made 

using different WMA contents (0, 2 and 3%) at different compaction 

temperatures. Mixture was evaluated by using resilient modulus (MR) 

and indirect tensile strength (ITS). The results showed that the 

addition content increased with air voids but in contrary with the bulk 

density. Hence, the use of higher additive content can be more 

beneficial in terms of resilient modulus. Decreasing compaction 

temperature could significantly decrease the ITS. 

mailto:Aburawi2018@gmail.com
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 ٍِخـ

أػ٘خء اٗ٘خء حُز٠٘ حُظلظ٤ش ُٞٓخثَ حُ٘وَ, ٣ؼي حٗزؼخع حُـخُحص حُيك٤جش ك٢ حُـ٬ف حُـ١ٞ ٖٓ ر٤ٖ 

ظِٞع حَُٔطز٢ رٜخ. ٝحكيس ٖٓ أكيع حُظو٤٘خص حُظ٢ ١ٍٞص ك٢ ٓـخٍ ٛ٘يٓش ح٧ٓزخد حُزخٍُس ُِ

ٛي٣وش ُِز٤جش ٧ٜٗخ ط٘ظؾ  WMAطو٤٘ش  (.طؼظزWMAَحُطَم, طو٤٘ش هِطخص ح٧ٓلِض )

(. HMAحُوِطخص ح٧ٓلِظ٤ش ػ٘ي ىٍؿخص كَحٍس أهَ رٌؼ٤َ ٖٓ حُوِطخص ح٩ٓلِظ٤ش حُٔخه٘ش )

(RH-WMAٗٞع ؿي٣ي ٖٓ ح٠ُٔخكخص ٝح١ٌُ ٞٛ )  طْ ط٤ٜٔٔٚ ُظو٤َِ ُِٝؿش ٓخىس ح٧ٓلِض

ػ٘ي ىٍؿخص كَحٍس ح٩ٗظخؽ. هيٍس ٌٛٙ ح٩ٟخكخص ك٢ طو٤َِ حُِِٝؿش ُ٪ٓلِض طئى١ ا٠ُ 

حٗولخٝ ك٢ ىٍؿخص كَحٍس اٗظخؽ حُوِطخص ح٩ٓلِظ٤ش. طويّ ٌٛٙ حٍُٞهش طؤػ٤َ طول٤ٞ ىٍؿخص 

٤ش حُيحكجش ٝحُظ٢ طلظ١ٞ كَحٍس ح٩ٗظخؽ ػ٠ِ حُوٜخثٚ حُلـ٤ٔش ٝح٤ٌُٔخ٤ٌ٤ٗش ُوِطخص ح٩ٓلِظ

(. طْ اٗظخؽ هِطخص آلِظ٤ش رخٓظويحّ ٓلظٟٞ اٟخكخص RH-WMAػ٠ِ ح٩ٟخكخص )

WMA ( ك٢ ىٍؿخص كَحٍس ىٓي ٓوظِلش. ٝطْ طو٤٤ْ حُو٢٤ِ رخٓظويحّ 3ٝ  2,  0ٓوظِلش )٪

(. ٝظَٜص حُ٘ظخثؾ إٔ ITS( ٝكٔخد هٞس حُ٘ي حُـ٤َ ٓزخَٗس )MRا٣ـخى ٓؼخَٓ حَُٔٝٗش )

ٜٞحث٤ش طِىحى ٓغ ٣ُخىس ٗٔزش ٓلظٟٞ ح٩ٟخكش ٌُٖٝ رو٬ف حٌُؼخكش حُظخ٣َٛش. حُلَحؿخص حُ

ٝرخُظخ٢ُ , كبٕ حٓظويحّ ٓلظٟٞ ٠ٓخف أػ٠ِ ٣ٌٖٔ إٔ ٣ٌٕٞ أًؼَ كخثيس ٖٓ ك٤غ ٓؼخَٓ 

 ITSحَُٔٝٗش. حٗولخٝ ىٍؿش كَحٍس حُيٓي ٣ٌٖٔ إٔ ٣وَِ رٌَ٘ ًز٤َ ٖٓ 

, حُوٜخثٚ حُلـ٤ٔش  RH-WMAهِطخص ح٧ٓلِض حُيحكجش,  اٌىٍّبد اٌشئ١غ١خ:

 ٝح٤ٌُٔخ٤ٌ٤ٗش , ٓؼخَٓ حَُٔٝٗش , هٞس حُ٘ي حُـ٤َ حُٔزخَٗس.

1. Introduction 
During the construction of transportation amenities and 

infrastructures, emission of greenhouse gases into the atmosphere is 

among the prominent causes of pollution associated with it. One of the 

latest technologies developed in the field of highway engineering, 

warm mix asphalt (WMA) technology, has numerous benefits that are 

not connected to the greenhouse gas emissions  (Rubio et al., 2012). 

The technology of WMA is also environmental friendly because it 

produces asphalt at considerable lower temperatures than hot mix 

asphalt (HMA). The WMA technology achieved the temperature 
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reduction by making use of additives, which can be classified as 

chemical additives, organic additives and water-containing foaming 

additive or process (Capitão et al., 2012, Oliveira et al., 2013). The 

basic purpose of adding additives is to strengthen mix workability by 

reducing viscosity of the bitumen. Thus, this produces lesser 

emissions and creates improved working conditions (Mo L. et al., 

2012, del Carmen Rubio et al., 2013). 

The preservation and protection of both natural and workspace 

environments are the main objectives in the field of road engineering. 

Worldwide there is an ever increasing use of new environmental 

friendly materials and techniques. One of these innovative processes 

includes WMA (Cardone F., 2009) Such asphalt mixtures, compared 

to conventional HMA, can be mixed and compacted at lower mixing 

and compaction temperatures thereby reducing CO2 and fume 

emission and promotes low energy consumption and operative 

benefits (Hamzah et al., 2010). It was reported that the mixing 

temperatures of WMA ranged from 100°C to 140°C compared to the 

mixing temperatures of 150°C to 180°C for conventional HMA 

(Akisetty et al., 2011). 

RH-WMA is a relatively new warm mix additive which was designed 

to reduce the viscosity of the asphalt binder at elevated temperatures. 

The ability of WMA additives to decrease the binder viscosity leads to 

lower production temperatures of asphalt mixtures. Although 

preliminary studies have shown positive effects of RH-WMA to 

reduce the viscosities of asphalt binders, it is necessary to evaluate its 

effect on the mixture workability and compactability. Lowering 

viscosity allows the aggregate to be coated completely by the binder at 

lower mixing temperatures (Bennert, 2010). Lower mixing and 

compaction temperatures can result in incomplete drying of the 

aggregate. The resulting water trapped in the coated aggregate may 
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cause moisture damage.  On the other hand, aging plays a key role on 

long-term performance of asphalt mixtures especially when it acts in 

combination with moisture damage. Therefore, stiffness properties of 

mixture before and after aging conditioning can provide good 

information about the performance of WMA (Xiao et al., 2010). Thus, 

this paper compares the volumetric and mechanical properties of 

WMA containing warn mix additive to traditional mixtures.  

2. Materials and Method 

2.1. Materials 

A virgin PG64 asphalt binder used in the mixtures were obtained from 

Shell Bitumen Company, Singapore. The physical and rheological 

properties are as shown in Table 1. A wax based WMA additive called 

RH-WMA developed in China was used as the warm mix additive 

(Wang, 2012). RH-WMA was added into the base binder at 2% and 

3% by total mass of the asphalt binder as recommended by the 

producer. RH-WMA was blended with the binder at 145°C using an 

electrical propeller mixer for 30 minutes to ensure uniformity and 

homogeneity of the binder blend. 

Granite as a source of mineral aggregates used in the preparation of all 

the mixtures was supplied by Kuad Quarry Sdn. Bhd., Penang. 

Malaysia was used for producing AC14 mixtures based on local 

specifications. This aggregate was washed, dried, and sieved 

according to the proposed aggregate gradation. Figure 1 shows the 

aggregate gradation and Table 2 show the engineering properties of 

the aggregate used. 
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Table 1. Properties of PG64 binder. 

Aging condition Test Properties Unit Value 

Original binder 

Viscosity at 135°C  (Pa.s) 0.425 

Softening point  (°C) 43 

Penetration  (0.1 mm) 81 

Ductility  (cm) >100 

Flash point  (°C) 331 

G*/sin δ at 64°C (Pa) 1486 

Short-term aged  binder (RTFO) G*/sin δ at 64°C  (Pa) 2830 

 

 

Figure 1. Aggregate gradation for AC 14 wearing course 

Table 2  . Engineering properties of aggregates used  (Hamzah et al., 2013)  

Property Test result Test method 

Coarse aggregates bulk density 2.62 AASHTO T85 

Absorption (%) 0.40 AASHTO T85 

Fine aggregates bulk specific gravity 2.57 AASHTO T84 

Flat and elongated (%) 23.3 BS 812-105 

Los Angeles abrasion value (%) 23.86 AASHTO T96 

Aggregate crushing value (%) 19.25 BS 812-110 
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Different types of fillers have different effects on the performance of 

asphalt mixtures (Rahman and Sobhan, 2013). This study was made to 

prepare asphalt mixtures using non-conventional filler named 

Pavement Modifier (PMD) which is locally available in Malaysia. 

Thus, the secondary aim of this investigation is to examine the effect 

of this filler as an anti-stripping agent on the performance of asphalt 

mixtures. PMD is grayish-black powder mineral filler and it is used as 

anti-stripping agent. The addition of approximately 5% of PMD by 

aggregate weight acts as mineral filler in asphalt mixtures. Figure 2 

shows the RH-WMA and PMD filler used in this study. 

 

 

 

 

RH-WMA  PMD 

Figure 2. The warm mix additive and filler used in this study 

2.2. Sample Preparation 

For production of fully binder coated aggregates in the laboratory, 

HMA construction temperature was selected 160°C for PG64 binder, 

while the WMA construction temperatures were selected based on 

laboratory experiences. Table 3 shows the mixing and compaction 

temperatures of mixtures. RH-WMA mixtures were workable enough 

to be compacted at selected lower compaction temperatures.  

For more ease of reference, mixtures were designated according to 

their mixture type (W for WMA and H for HMA), binder type (64 for 
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PG64 binder), compaction temperatures (125°C, 115°C and 95°C) and 

RH-WMA content (2% and 3%). Hence, W2RH64C125 denotes the 

WMAs prepared using PG64 binder containing 2% RH-WMA, 

compacted at 125°C. 

Table 3. Construction temperatures of HMA and WMA 

RH-WMA 

(%) 

Mixture  

Type 

Construction temperatures (°C) 

Mixing Compaction 

0 HMA 160 150 

2 
WMA 

130, 115 and 100 125, 110 and 95 

3 130, 115 and 100 125, 110 and 95 

 

3. Test Results and Discussions 

3.1. Volumetric Properties 

Several studies have been carried out evaluating the properties of 

WMA. It has been found that warm mix additives work in different 

ways either in reducing the viscosity of the binder or improves 

workability of the mix at lower temperatures (Al-Shalout et al., 2007). 

This section investigates the effects of compaction temperatures on 

volumetric properties of WMA containing different amount of RH-

WMA additive. With lower compaction temperatures, WMAs might 

result in several problems, such as inadequate volumetric properties 

like higher air voids and lower VFA. Akisetty et al., (2011) showed 

that the warm mix processes were effective in improving the 

volumetric properties of rubberized mixes at a certain range of 

compaction temperatures. 

Figure 3a shows the relationship between the compaction temperature 

and bulk specific gravity of the asphalt concrete mixtures. It is 

observed that the bulk specific gravity increases with the increase of 

compaction temperature. This is true for all mixtures containing 
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different RH-WMA content. The increase in temperature decreases the 

viscosity of the mixture and in turn facilitates easy compaction. 

The relationship between compaction temperature and air voids is 

shown in Figure 3b. The Figure 3b clearly shows that the percent air 

void decreases with increasing compaction temperature. This is also 

true for all mixes containing different RH-WMA content. The 

decrease in percent air void with the increase in compaction 

temperature is due to lubricating effect of asphalt concrete keeping the 

viscosity of the binder suitable for compaction. 

Figure 3c shows the relationship between compaction temperature and 

% VMA. It is noticed that the percent (VMA) decreases with the 

increase of compaction temperature. The increase in the compaction 

temperature increases the lubricating effect of the binder due to a 

decrease in viscosity. This increases its workability and therefore 

improves the compaction process which in turn decreases the percent 

air voids and percent voids in mineral aggregates. 

 
Figure 3. a. Relationship between compaction temperature and  Bulk 

Specific Gravity 
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Figure 3.b. Relationship between compaction temperature and Air Voids 

 

 
 

Figure 3. c. Relationship between compaction temperature and   Voids in 

Mineral Aggregates 

 

3.2. Mechanical Properties 

3.2.1. Resilient Modulus  

Resilient modulus (MR) is used in mechanistic pavement design. It is 

used as one of the inputs in multi-layered elastic methods and finite 

element to evaluate structural pavement response under traffic 

loading. The relationship between resilient modulus and RH-WMA 

content for un-aged and aged asphalt mixtures at different compaction 
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and test temperatures are shown in Figure 4. Results show that 

compaction temperature, RH-WMA content, and test temperature 

affect the resilient modulus of asphalt samples. Since higher 

compaction temperatures have a stiffening effect on the asphalt binder 

rheology, resilient modulus of samples fabricated at higher 

compaction temperatures is greater than those fabricated at lower 

compaction temperatures. Also, resilient modulus of samples 

increases due to aging but reduces when test temperature increases. 

Generally, resilient modulus of WMA samples is lower than the 

corresponding values of HMA. 

 

(a) 10°C 

 

(b) 25°C 
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(c) 40°C 

Figure 4. Resilient modulus results 

3.2.2. Indirect Tensile Strength 

ITS test results of un-aged and aged asphalt mixtures are presented in 

Figure 5. It can be observed from the figure that HMA mixture has a 

higher value of ITS than WMA mixture at test temperature of 15 . 

 

 

Figure 5: Indirect Tensile Strength at 15°C 

The influence of RH-WMA content, compaction temperature and 

aging condition on the ITS are presented in Figure 6. The results show 

that there is an insignificant difference in the ITS of WMA samples 

prepared by employing different RH-WMA content and compacted. 
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The RH-WMA content had limited impact on the ITS of un-aged and 

aged samples. On the other hand, ITS of WMA increases with mixing 

temperatures, regardless of RH-WMA content and aging condition. 

This is because higher mixing temperatures lead to more aging and 

stiffen the binder. In addition, the density of mixture increases as 

mixing temperature increases. It also shows that ITS decreases as RH-

WMA content increases irrespective of mixing temperature. For all 

mixtures, the aging of HMA and WMA increases the ITS of the 

asphalt mixtures.  

 

Unaged Mixtures 

 

Aged Mixtures 

Figure 6. Relationship between ITS and RH-WMA content for mixtures 
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4. Conclusions 

The research work investigated the mechanical and volumetric 

properties of warm mix asphalt (WMA), in order to evaluate its 

potentials and limits as compared to traditional hot mix asphalt 

(HMA). The investigation was conducted by analyzing HMA and two 

WMA‘s made with two content of RH-WMA additive. Based on the 

findings of the experimental test results, the following conclusions 

were drawn: 

The effects of RH-WMA content on the mechanical and volumetric of 

WMA were studied by comparing the mixtures with HMA. The 

results indicated that RH-WMA content, mixing and test temperatures 

as well as aging condition were significant factors that influenced the 

properties of RH-WMA samples in terms of ITS and MR. It was 

found that both ITS and MR slightly decreased as the RH-WMA 

content increased, regardless of test and compaction temperatures. It 

implies that higher RH-WMA content makes samples less stiff. 

Therefore, it is essential to characterize the resistance to permanent 

deformation of WMA modified with RH-WMA.  

The critical compaction temperature is defined as the minimum 

compaction temperature at which WMA should be compacted to 

ensure optimal performance. At any temperature below this minimum 

compaction temperature, WMA may not perform as well as HMA laid 

at normal compaction temperatures. Test results were compared to 

HMA that was compacted and evaluated at a compaction temperature 

of 150°C. It was observed that the performance of WMA at a 

compaction temperature somewhere between 125°C and 95°C was 

significantly less than the performance of HMA produced at 150°C. 

Therefore, a minimum compaction temperature of 125°C is 

recommended for optimum performance of WMA as it ensures 

complete coating of the aggregate. 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   448 

 
 

References 

Akisetty, C., Xiao, F., Gandhi, T. & Amirkhanian, S. 2011. Estimating 

Correlations between Rheological and Engineering Properties 

of Rubberized Asphalt Concrete Mixtures Containing Warm 

Mix Asphalt Additive. Construction and Building Materials, 

25, 950-956. 

Al-Shalout, I., Stas, R. & Miro, O. 2007. Effects of Moisture, 

Compaction Temperature and Gradation Types on Durability 

of Asphalt Concrete Mixtures. Damascus Univ. Journal Vol. 

(23)-No. (2). 

Bennert, T., Reinke, Gerald. , Mogawer, Walaa. , Mooney, Karissa 

2010. Assessment of Workability and Compactability of 

Warm-Mix Asphalt. Transportation Research Record: Journal 

of The Transportation Research Board, 36-47. 

Capitão, S., Picado-Santos, L. & Martinho, F. 2012. Pavement 

Engineering Materials: Review on The Use of Warm-Mix 

Asphalt. Construction and Building Materials, 36, 1016-1024. 

Cardone F., P. V., Virgili A., Barbati S. An Evaluation of Use of 

Synthetic Waxes in Warm Mix Asphalt.  7th International 

Rilem Symposium on Advanced Testing and Characterization 

of Bituminous Materials, Rhodes, 2009. 

Del Carmen Rubio, M., Moreno, F., Martínez-Echevarría, M. J., 

Martínez, G. & Vázquez, J. M. 2013. Comparative Analysis of 

Emissions From The Manufacture and Use of Hot and Half-

Warm Mix Asphalt. Journal of Cleaner Production, 41, 1-6. 

Hamzah, M. O., Golchin, B. & Tye, C. T. 2013. Determination of The 

Optimum Binder Content of Warm Mix Asphalt Incorporating 

Rediset Using Response Surface Method. Construction and 

Building Materials, 47, 1328-1336. 

Hamzah, M. O., Jamshidi, A. & Shahadan, Z. 2010. Evaluation of The 

Potential of Sasobit® to Reduce Required Heat Energy and 

Co2 Emission in The Asphalt Industry. Journal of Cleaner 

Production, 18, 1859-1865. 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   449 

 
 

Mo L., L. X., X, F. & Huurman M, W. S. 2012. Laboratory 

Investigation of Compaction Characteristics and Performance 

of Warm Mix Asphalt Containing Chemical Additives. 

Construction and Building Materials, 37, 239-247. 

Oliveira, J. R., Silva, H. M., Abreu, L. P. & Fernandes, S. R. 2013. 

Use of A Warm Mix Asphalt Additive to Reduce The 

Production Temperatures and to Improve The Performance of 

Asphalt Rubber Mixtures. Journal of Cleaner Production, 41, 

15-22. 

Rahman, M. & Sobhan, M. 2013. Use of Non-Conventional Fillers on 

Asphalt-Concrete Mixture. International Journal of Innovation 

and Applied Studies, 3, 1101-1109. 

Rubio, M. C., Martínez, G., Baena, L. & Moreno, F. 2012. Warm Mix 

Asphalt: An Overview. Journal of Cleaner Production, 24, 76-

84. 

Wang, H., Dang, Zhengxia., You, Zhanping., Cao, Dongwei 2012. 

Effect of Warm Mixture Asphalt (Wma) Additives on High 

Failure Temperature Properties for Crumb Rubber Modified 

(Crm) Binders. Construction and Building Materials, 35, 281-

288. 

Xiao, F., Zhao, W., Gandhi, T. & Amirkhanian, S. N. 2010. Influence 

of Antistripping Additives on Moisture Susceptibility of Warm 

Mix Asphalt Mixtures. Journal of Materials in Civil 

Engineering, 22, 1047-1055. 

 

 

 

 

 

 

 

 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   451 

 
 

Prediction of Road Traffic Accidents in Libya Using 

Artificial Neural Network and Principal Component 

Regression 

Wesam M. S. Alfarsi
3

 Ashrif  Masoud Alsaiti
2

 Bubaker M. B. Mohamed
1

 
3
Alrahila Oil Service 

Company, Benghazi, 

Libya 

2 
The High Institute for 

Engineering Professions, 

Majori, Benghazi, Libya 

1 
The Higher Institute for 

Engineering Occupation, 

Benghazi, Libya 
Wesam_alfarsi@yahoo.com  elsaiti1@gmail.com 

Boker1979@yahoo.com 

 

 

Abstract 

In this paper, a comparative study of road traffic accidents in Libya is 

undertaken. Principal Component Regression (PCR) is used to analyze 

the data and make prediction of road traffic accidents. The results are 

compared with those obtained from the analysis and prediction by 

Artificial Neural Network (ANN). However, the adequacy of the 

developed models is evaluated on the basis of Mean Square Error 

(MSE), the Root Mean Square Error (RMSE), and the coefficient of 

determination (R
2
) to identify their suitability for prediction of traffic 

accidents in Libya. Both techniques attempt to model road traffic 

accidents using historical data on other related factors such as gross 

domestic product, vehicle per capita and fuel consumption over the 

period from 1970 to 2017. The results of the PCR model showed that 

the three independent variables were significant with negative effects on 

the road traffic fatality. However, the comparison of the model‘s results 

indicated that the performance and estimation of the ANN model were 

better than the PCR model. 

Keywords: Road Traffic Accidents; Artificial Neural Network; 

Principal Component Regression; Prediction Model. 
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 ٍِخـ

طٜيف ٌٛٙ حٍُٞهش ح٠ُ ططز٤ن طو٤٘ش حُ٘زٌش حُؼٜز٤ش ح٫ٛط٘خػ٤ش ٝطو٤٘ش حٗليحٍ حٌُٔٞٗخص 

ٞحىع ح٣ٍَُٝٔش ًُٝي ُؼَٔ ٗٔخًؽ ُِظ٘زئ رخُلٞحىع ح٣ٍَُٝٔش ك٢ ٤ُز٤خ ح٧ٓخ٤ٓش ػ٠ِ ر٤خٗخص حُل

ػٖ حُؼٞحَٓ ًحص حُِٜش ٓؼَ حُ٘خطؾ ح٫ؿٔخ٢ُ حُو٢ٓٞ ٝحٓظ٬ٜى حُز٣ِٖ٘ ٝػيى حًَُٔزخص 

. أظَٜص حُ٘ظخثؾ إٔ حُؼٞحَٓ حُؼ٬ػش حًٌٍُٔٞس 2017ا٠ُ  1970حُٔٔـِش, ًُٝي ه٬ٍ حُلظَس ٖٓ 

لٞحىع ح٣ٍَُٝٔش. ًٔخ ىُض حُٔوخٍٗش ر٤ٖ حًُ٘ٔٞؿ٤ٖ إٔ أىحء ٝطوي٣َ ُٜخ طؤػ٤َ ِٓز٢ ػ٠ِ ٝك٤خص حُ

ًٗٔٞؽ حُ٘زٌش حُؼٜز٤ش ح٫ٛط٘خػ٤ش ًخٕ أك٠َ ٖٓ حًُ٘ٔٞؽ حُ٘خطؾ ٖٓ ططز٤ن ٗظخّ حٗليحٍ 

 حٌُٔٞٗخص ح٧ٓخ٤ٓش, ٓٔخ ٣يٍ ػ٠ِ أٗٚ ٣ٔؼَ آ٤ُش كؼخُش ُِظ٘زئ رخُلٞحىع ح٣ٍَُٝٔش ٓٔظوز٬.

1. Introduction    

Road traffic accidents are increasingly being recognized as the most 

important growing problem facing nearly all the world countries. The 

World Health Organization (WHO) have shown that almost 1.26 million 

people are killed in road accidents each year worldwide and an 

additional 50 million people are estimated injured [1].  

Due to the quick development of the economy in Libya, the road 

networks, the motor vehicles, and the transportation demand have 

increased during the recent decades. This accompanied by an escalating 

road traffic accidents and fatalities throughout the country. Currently, 

traffic accidents, injuries and fatalities have become a major public 

health and socio-economic problem in Libya. According to the General 

Traffic Police Administration, about 4644 accidents recorded in the year 

2017. They generated 2059 deaths and 3413 injured victims (serious and 

simple injured victims). Traffic fatalities and injuries are not only the 

outcomes of road traffic accidents but also lead to substantial economic 

losses to individuals and societies. The total cost of road traffic 

accidents in Libya is estimated at over 23,700,000 LD (over 16,000,000 

U.S $) in the year 2017[2]. Road traffic accidents are considered as 

growing problems in Libya; thus, it is very important to reduce the road 

traffic accidents by finding out the reasons and factors affecting this 
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problem and try to develop effective policy and strategy to handle or 

reduce this problem.  

The road traffic accidents are the consequence of various factors such as 

the economic and social conditions of the country. Thus, accident 

prediction models are developed by including certain parameters to 

represent the effect of these factors on road traffic accidents. Accident 

prediction models are very useful tools in road safety to understand the 

factors affecting road traffic accidents and eventually to reduce traffic 

accidents by controlling and/or improving factors [3]. They also give an 

idea to transportation planners and/or engineers to determine new 

policies and strategies about road safety [4]. 

In this paper, a comparative study of road traffic accident fatality in 

Libya is undertaken. Principal Component Regression (PCR) is used to 

analyze the data and make prediction of road traffic accidents. The 

results are compared with those obtained from the analysis and 

prediction by Artificial Neural Network (ANN). However, the adequacy 

of the developed models is evaluated on the basis of Mean Square Error 

(MSE), the Root Mean Square Error (RMSE), and the coefficient of 

determination (R
2
) to identify their suitability for prediction of traffic 

accidents in Libya. Both techniques attempt to model road traffic 

accidents fatality using historical data on other related factors such as 

gross domestic product per capita, vehicle per capita and fuel 

consumption, over the period from 1970 to 2017. 

2. Review of Previous Research  

Extensive researches have been carried out into the prediction of road 

traffic accidents in some world countries using various statistical 

techniques. Ameen and Naji, 2001[5] developed a general model for 

the analysis and forecasting of road accident fatalities in Yemen, using 

of socio-economic and cultural data for the period 1978 to 1995 using 

multiple regression analysis using the first order difference of the 
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original time series data. They summarized that the changes in road 

accident fatalities can be explained through changes in some socio-

economic and cultural variables. Another study by Scuffham and 

Langley, 2002[6] examined the changes in the trend and seasonal 

patterns in fatal crashes in New Zealand in relation to changes in 

economic conditions over the period 1970 to 1994, using structural 

time series model technique. They found that the unemployment rate, 

real gross domestic product per capita, and alcohol consumption were 

all significant and important factors in explaining the short-run 

dynamics of the models, while, in the long-run, real GDP per capita 

was directly related to the number of crashes but after controlling for 

distance travelled was not significant. Ali et.al, 1998[7] investigated 

and compared ANN capabilities with statistical methods such as 

Multiple Linear Regression and Principal Component Regression 

(PCR) for annual traffic accident causality in Oman. Their results 

found that, the ANN provided the best fit for the traffic accident data. 

Akgüngör & Doğan, 2009[8] estimated the number of accidents, 

injuries and fatalities in Ankara using demographic and transportation 

indicators based on Genetic algorithm (GA) and ANN approaches. 

Their results indicated that the performance of the ANN model was 

better than that of the GA model. Furthermore, the performance of the 

ANN model for future estimation revealed the suitability for road 

safety applications. Jadaan et al, 2014 [9] developed a traffic accident 

model using the ANN approach under Jordanian conditions. Their 

results demonstrated that the estimated traffic accidents are close 

enough to actual traffic accidents and thus are reliable to predict future 

traffic accidents in Jordan.  
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3. Data and Methods 

3.1 Data Collection 

This study has attempted to develop models for the estimates of the 

number of traffic accident fatality in Libya, based on PCR and ANN 

approaches. The number of traffic fatalities (FATAL) is used as a proxy 

for road safety outcomes, the gross domestic product per capita 

(GDPPCA) for economic development, the fuel consumption (Kt of oil 

equivalent) for mobility (FUEL) and vehicle per capita (VEHPCA) for 

motorization level. The data are provided on an annual basis and they 

span the 1970–2017 period. Road traffic accidents and the number of 

registered vehicles are provided by the General Traffic Police 

Administration (GTPA) in Libya [2], while the others ones are provided 

by the World Bank [10].  

3.2 Multiple Linear Regression  

Multiple Linear regression (MLR) is one of the widely used 

statistical tools for investigating functional relationships between 

variables. Early models of traffic accident models based on the simple 

multiple linear regression approach assuming normally distributed 

errors [11]. The model expresses the value of a predicted variable as a 

linear function of more predictor variables and an error term, and it 

can be represented in the following functional form: 

 

                                                  (1)                           

Y represents the response variable, X represents the explanatory 

variable, it is assumed that for any set of fixed values of X1, X, . . , Xn, 

that fall within the range of the data. β0, β1, β2,…., βn  represent the 

constants referred to as the model partial regression coefficients and ε 

represents random disturbance or  the error term.  
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The estimation with ordinary MLR is not suitable to model time 

series data, since the problem of multicollinearity or high correlation 

among the independent variables in a regression model may exists. 

However, in practice there are dependences of the economic variables 

and the problem also likely to exist in time series data [12]. When 

significant multicollinearity exists in the data, the mathematical 

solution used to fit the regression model is unstable. 

3.3 Principal Component Regression 

Principal Components Regression (PCR) is a technique for analyzing 

multiple linear regression data that suffer from multicollinearity. When 

multicollinearity occurs, least squares estimates are unbiased, but their 

variances are large so they may be far from the true value. By adding a 

degree of bias to the regression estimates, PCR reduces the standard 

errors. It is hoped that the net effect will be to give more reliable 

estimates [13]. However, methods of solving multicollinearity are not 

unique, there are Several methods for handling multicollinearity 

problem have been developed other than Principal Component 

Regression (PCR), such as Partial Least Square Regression and Ridge 

Regression. There are slight differences between the three methods that 

dealing with Multicollinearity problem especially when the number of 

observations is large [14]. Accordingly, Principal Component 

Regression (PCR) which is convenient for this study. 

The regression model can be written in terms of standardize variables 

as: 

 ̌        ̃     ̃     ̃         ̃               (2) 

 

Assuming predictors are in standard form, ―G‖ represents the 

orthogonal matrix. VV
T
=I Because ―V‖ is orthogonal and Dm =XV 

The model in equation (2) may describe in the form as: 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   456 

 
 

                                                     (3) 

 

The model in equation (3) can be written in terms of principal 

components as: 

                                                  (4)  

 

Where            
    

    
    and ―m‖ is the number of 

principal components retained in the model. Thus, the principal 

component estimate: 

 ̂                                                  (5) 

 

Where ―G‖ is the Eigen vector of first ―m‖ coefficients for principal 

components.  ̂    &  ̂    estimators are identical if all the principal 

components are used in the model instead of using first m principal 

components. 

3.4 Artificial Neural Network 

The artificial neural network (ANN) is a class of computational 

intelligence model that can be used for prediction and classification 

problems. ANNs are able to model very complex non-linear functions 

from past data, just like the human brain. The network learns the past 

data by repeating the learning process for a number of iterations. it can 

predict the outputs from unknown inputs with quite high precision. 

The network body is composed of input layers, hidden layers, and 

output layers. These models can be trained to approximate any 

nonlinear function to a required degree of accuracy using a learning 

algorithm that would give the desired output, in a supervised learning 

process [15]. Figure 1 depicts architecture of the ANN model. 

 

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   457 

 
 

 

 Figure 1. Architecture of the ANN model. 

 

 

ANNs have some advantages over the statistical models. For instance, 

regression models need a pre-defined relationship or functional form 

between the dependent variable and the independent explanatory 

variables that can be estimated by some statistical approaches, 

whereas the ANNs do not require the establishment of these functional 

forms, and can be easily applied in the analysis. Moreover, the ANNs 

differ from the statistical models in that they behave as black-boxes 

and do not provide interpretation for the parameter estimates [15]. 

3.5 Model’s Goodness-of-Fit  

The coefficients of determination (R
2
), mean square error (MSE), and 

the root mean square error (RMSE) are the main criteria that are used 

to evaluate the performance of ANN and PCR model. They are 

defined as follows: 
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∑    
 
     ̅   ∑    

 
     ̂  

 

∑    
 
     ̅ 

                 (6) 

 

    
 

 
∑    
 
     ̂  

                                           (7) 

 

     √
∑    
 
     ̂  

 

 
                                             (8) 

 

Where  ̅ is the mean value of observations,  ̂  is the estimated values 

of the dependent variable Yi and n is the number observations. 

4. Results and Discussion 

Correlation analysis for the main variables has been performed to 

assess the linear association between the variables. Results of the 

correlation analysis are shown in Table 1. The results indicate that the 

fuel consumption FUEL (0.852) and vehicle Per capita VEHPCA 

(0.841) were found to have the highest positive correlation to the 

number of traffic fatalities. The gross domestic product GDPCA 

(0.289) were weakly correlated to the number of traffic fatalities. 

However, there was a strong correlation between FUEL and VEHPCA 

(0.968), therefore, multicollinearity may exist in the data (VIF=16.155 

and 16.281> 5). It may be impossible to assess the individual effect of 

any one variable on the number of fatalities by using ordinary least 

square method. To avoid this problem, the PCR technique has been 

used in this study. 
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Table 1. Correlation matrix result 

 
GDPPCA FUEL VEHPCA FATAL 

GDPPCA 1 0.117 0.146 0.289 

FUEL 0.117 1 0.968 0.852 

VEH 0.146 0.968 1 0.841 

FATAL 0.289 0.852 0.841 1 

VIF 1.032 16.155 16.281  

 

4.1 Principal Component Regression Model 

The results of PCR are shown in Table 3. It can be seen that; the 3 

principal components (PC‘s) can be used to fit the fatality data. But 

not all of the 3 principal components are significant to explain the 

variances of the predictor variables. It suffices to keep only principal 

components with Eigenvalues larger than 1 or retain components 

account of 75% or more of the total variance to avoid severe 

multicollinearity [14]. Hence, it would be reasonable to retain the first 

two principal components that explain up to 98.96% of the total 

variance. Table 2 shows the results of eigenvalues and variances 

explained by each principal component 

 

Table 2. Eigen values and percentage of variance explained by principal 

components 

 
PC1 PC2 PC3 

Eigenvalue 1.969 1.000 0.031 

Variability (%) 65.625 33.335 1.040 

Cumulative % 65.625 98.960 100.000 

 

The parameters of the fatality model on the independent variables can 

be estimated from the resulting principal components. The equation 

was transformed back to a function of the original variables. The 
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results showed that 73.065% of the variation in the number of 

fatalities was explained by the regression equation (R
2
=73.065%), 

resulting in the following model: 

 

FATAL = 12.607+4.3E - 

2*GDPPCA+0.266*FUEL+4.557*VEHPCA                     (9) 

 

The test of significance of the coefficient at the 5% level is described 

in Table 6. It is noted that, the three variables are significant with 

negative effects (positive sign in the model) on the road traffic fatality 

in Libya. 

 

Table 3. Principal component regression Results       

Variable Coef. St. Error. t-stat. P-value 

Intercept 12.607    

GDPPCA 0.0438 0.020 2.156 0.037 

FUEL 0.266 0.026 10.125 < 0.0001 

VEHPCA 4.557 0.446 10.216 < 0.0001 

 

4.2 Artificial Neural Network Model 

The data is divided into three sets; training data. (about 85% of the 

total data), validation data (about 10% of the total data), and testing 

data (about 5% of the total data). Training, validation and testing of 

the network were performed using MATLAB. The results of 

information criteria of the ANN model are given in Table 4 and Figure 

2.  R
2
 is used to measure the closeness of fit. A perfect fit would result 

in R  . A very good fit near 1 and a poor fit would be near 0. In the 

ANN model, the R
2
 of training, testing and validation are 0.972, 1.00 

and 0.878 respectively and they are considering very high results. 

When considering the low values of MSE, RMSE and high values of 
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the R
2
 in ANN, the superiority of the model will be understood. The 

information criteria of the ANN model demonstrated that the ANN 

model is an appropriate methodology for analyzing traffic accidents 

data.  

 

Figure 2. Training, testing and validation Results in the ANN model 

 

Table 4: Information criteria of the model 

Data Set MSE RMSE R
2
 

Training 27020 164.378 0.972 

Testing 81091 284.765 1.00 

Validation 38203 195.456 0.878 
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4.3 Predictive Comparison of the ANN and PCR Model 

The number of fatalities predicted by the PCR and the ANN model 

were compared with the actual observations and the results are 

indicated in Table 5. The results were found that the ANN model was 

satisfactory with smaller error percentage than The PCR model. 

 

Table 5: Validation of ANN and PCR models 

No. 
Actual       

Fatality 

Predicted Fatality 

ANN 

Model 

Error 

(%) 

PCR 

Model 

Error 

(%) 

1 1210 1201 1.0 1007 17 

2 1050 1082 3.0 1318 26 

3 713 767 8.0 611 14 

4 1751 1765 1.0 1414 19 

5 1785 1846 3.0 1667 7 

 

Figure 3 is a line graph showing the actual number of fatalities against 

the model values for the period of 1970 to 2017. For the PCR model, 

the graph shows marked deviations from the actual observed values. 

The ANN estimates, on the other hand, are much closer actual values. 

For the purpose of comparison, R
2
, MSE and RMSE were using to 

evaluate the model‘s performance. The model with the smaller MSE 

or RMSE and the higher R
2
 is normally considered the best model. 

Referring to Table 6, the study results indicated that the ANN model 

produced much better estimates than the PCR model.  

 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   463 

 
 

 
Figure 3. Comparative results of ANN and PCR prediction 

 

 

Table 6. Performance measures results. 

Model R
2
 MSE RMSE 

ANN 0.972 27020 164.378 

PCR 0.717 125983 355 

 

5. Conclusion  

The objective of this study was to explore the applicability of the 

suggested models, that is, PCR and ANN model for the prediction of 

road traffic accident fatality in Libya. Both techniques attempted to 

model road traffic accidents using historical data on other related 

factors (gross domestic product, vehicle per capita and fuel 

consumption) over the period from 1970 to 2017. The study noted that 

accident fatality data suffers from multicollinearity between its 

independent variables and thus the application of ordinary MLR was 

not appropriate. Consequently, PCR technique was used for this type 

of data. The results of the PCR model showed that, the three 
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independent variables were significant at level of 5% with negative 

effects on the road traffic fatality in Libya. However, the comparison 

of the model‘s results indicated that the performance and estimation of 

the ANN model were better than the PCR model thus the ANN model 

can be used with confidence to predict future traffic accidents on the 

national road network. 
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 اٌٍّخـ :

٣َٝؿغ ًُي  ,ػخىس ٓخ طؼظزَ ٓ٘خ٣ٍغ حُز٘خء ك٢ حُوخٍؽ ُِٔوخ٫ٝص "أػٔخ٫ ًحص ٓوخ١َ ػخ٤ُش"

حُـخُذ ا٠ُ ٗوٚ حُٔؼِٞٓخص حُز٤ج٤ش حٌُخك٤ش ك٢ حُوخٍؽ ٝهزَس حُز٘خء ك٢ حُوخٍؽ. هي ٣ٌٕٞ  ك٢

خ ك٢ ٓ٘خ١ن ٓوظِلش. ٖٓ حُٜؼذ ػ٠ِ   ٓ ُٔ٘خ٣ٍغ حُز٘خء حُٔٔخػِش هٜخثٚ ٓوخ١َ ٓوظِلش طٔخ

حُٞحكي حُـي٣ي طلي٣ي حُٔوخ١َ حُـي٣يس ك٢ ر٤جش ؿي٣يس. ٖٓ حُٜؼذ طو٤٤ْ ٌٛٙ حُٔوخ١َ ٝحُظؤػ٤َ 

ق ُِؼ٬هخص ك٤ٔخ ر٤ٜ٘خ. ٖٓ ٗخك٤ش ٖٝٓ ٗخك٤ش أه١َ كبٕ طـخَٛ ٌٛٙ حُٔوخ١َ أَٓ ؿ٤َ حُول٤

ٓٔئٍٝ , ٝٓظ٘ـْ ػ٘ٚ هَحٍحص ؿ٤َ ٝحهؼ٤ش, كبٕ طلي٣ي ٝطو٤٤ْ ؿ٤ٔغ حُٔوخ١َ حُـي٣يس 

ٝػ٬هخطٜخ ػ٤ِٔش ٓؼويس ُِـخ٣ش ٝٓٔظِ٘كش ُِٞهض ٌِٝٓلش. ٌٛٙ حُؼ٤ِٔش طٌخى طٌٕٞ ٖٓ ٓٔظل٤ِش 

ٔ٘خ٣ٍغ , هخٛش ػ٘يٓخ طٌٕٞ ٛ٘خى ٤ًٔخص ؿ٤َ ًخك٤ش ٖٓ حُٔؼِٞٓخص رخُ٘ٔزش ُـخُز٤ش حُ

ٝحُٞهض. ػ٘يٓخ ٣ٞحؿٚ ٓؼَ ٌٛح ح٤ُٔ٘خ٣ٍٞ حُٔؼوي , ٣ٜزق طلي٣ي َٝٓحهزش ػٞحَٓ حُوطَ 

ح ك٢ ؿخ٣ش ح٤ٔٛ٧ش. ك٢ ٌٛٙ حٍُٞهش ٣ظْ ٓ٘خه٘ش   َ حُل٣ٞ٤ش ٌٛٙ ك٢ حُٔ٘خ٣ٍغ حُوخٍؿ٤ش أٓ

طو٤٤ٜٔخ ٖٓ أؿَ أ٤ٔٛظٜخ ٝكؼخ٤ُظٜخ ك٢ ٓ٘خ٣ٍغ حُٔوخ١َ حُل٣ٞ٤ش ك٢ حُٔ٘خ٣ٍغ حُوخٍؿ٤ش ٝ

 حُز٘خء ك٢ حُوخٍؽ.

 

Abstract  

Contracting overseas construction projects is usually considered a 

'high risk business', mostly because of a lack of adequate overseas 

environmental information and overseas construction experience. 

Similar construction projects may have totally different risk 

characteristics in different regions. It is difficult for a newcomer to 

identify new risks in a new environment. It is more difficult to assess 

these risks and the subtle impact of relationships among them. On the 

one hand, ignoring these risks is irresponsible, and unrealistic 
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decisions will result. On the other hand, identifying and assessing all 

the new risks and their relationships is a very complicated, time-

consuming and expensive process. This process is almost impossible 

for the majority of projects, especially when there are inadequate 

amounts of information and time. When such a complex scenario is 

faced, identifying and controlling these vital risk factors in overseas 

projects becomes extremely important. In this paper the vital risks in 

overseas projects is discussed and rated in order to their importance 

and effective on the overseas construction projects. 

Introduction 

The risks in a construction project may be derived from two sources. 

The first entails of the environmental impacts, which are called 

external risks. The second entails of the uncertainties existing in the 

project itself, which are called internal risks. Overseas construction 

projects have more uncertainties, especially in terms of external risks, 

mainly because of the large size of projects and the international 

issues involved. For example, the fluctuations in the macro- economy 

and the government policies in a country may have a considerable 

impact on its international construction projects. Every construction 

activity in overseas construction projects, particularly large projects, 

attracts risk in some respect. Risk management then becomes more 

difficult and crucial for overseas construction projects. In particular, in 

a situation such as the precontracting stage, in which there are many 

uncertainties that should be considered but there is not currently 

enough detailed information available, identifying the vital risks in a 

new environment is extremely important. An effective risk 

management method can help in understanding not only what kinds of 

risks are faced, but also how to manage these risks at the stages of 

contracting and construction.  
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The study Objectives  

To measure the most effected risks those will be face the overseas 

construction companies in the Libyan work environmental, so the 

objectives of this study are as follows:  

 To study the impact of risk factors on the 

projects in Libya .  

 To identify risk and study their management in 

construction in Libya.  

Methodology  

This study was a descriptive study for collecting information about 

risk factors associated with building projects in Libya, and it was 

conducted in Benghazi city construction organizations, and the main 

sampling technique employed in this research are the simple random 

sampling was used to select the various construction organizations 

managers and staff, It gives each respondent an equal opportunity of 

being selected, All the respondents were questioned about the main 

factors causing the delay of the  projects, Data collected was analyzed 

using the SPSS(Statistical Package for the Social Sciences) software, 

Furthermore,  the analysis and interpretation of data was done in 

diagrammatic form, using the percentage analysis 

Theoretical Frame 
Identifying the vital risks in a new environment is extremely 

important. An effective risk management method can help in 

considerate not only what kinds of risks are faced, but also how to 

manage these risks at the stages of contracting and construction. A 

simple, common and systematic approach to risk management, 

suggested by Berkely and others, has four distinct stages: (a) risk 

classification, (b) risk identification, (c) risk assessment, and (d) risk 
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response. In the first stage, risks should be classified into different 

groups with certain criteria in order to clarify the relationships 

between them. The second stage entails the identification of the risks 

relating to risk management. The third stage is to assess and evaluate 

the effects of these risks. In the final stage, appropriate risk response 

policies should be developed to reduce and control the risks.  

Risk classification  

It is necessary to set up a systematic framework for classifying the 

risks in overseas construction projects, because risk factors in overseas 

projects cover such huge areas, and the linkages between them are so 

complicated. There are numerous ways that can be used to classify the 

risks for construction projects, for example in accordance with their 

occurrences in different construction stages, or in accordance with the 

nature of the risks
2'3

, the risk factors can be classified into three 

categories: the political situation, the economic and financial situation, 

and the social environment. The risk factors at the construction 

industry level can be divided into four sub levels: construction market, 

fluctuations, changes in construction law and regulations, differences 

in construction standards and codes, and differences in construction 

contract systems. The risk factors at the company level can be grouped 

into five main categories: risks generated by the employer/owner, 

risks relating to the architect, risks caused by direct labour and 

subcontractors, risks caused by materials and equipment suppliers, and 

risks arising from internal activities of the company. The risks at the 

project level are those directly associated with cost overrun, schedule 

delay and physical work defects. 

Risk identification  
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Although risk factors in overseas construction are different from 

project to project, there are some factors that affect overseas projects 

in general.  

The major risk factors for overseas construction projects at the 

national or regional level are those related to economic, political and 

social change. The most distressing political risks are war, revolution, 

civil disorder, and inconsistency of government policies. The 

economic and financial risks may arise from a local economy, 

significant under-development, interest rate fluctuations, rising 

inflation, foreign currency exchange rate fluctuations, and rising tax 

rates. Social environment problems are most likely to be caused by 

language barriers, religous differences, cultural differences, crime and 

lack of security, disease, bribary and corruption, and informal 

relationships and brotherhood. It is particularly important to consider 

the risks in overseas projects from the national/regional 

macroeconomic and political standpoints, simply because these risks 

are unfamiliar compared with those of the domestic environment, and 

they are significant, particularly for large projects. For example, 

project funding and cost escalation for large overseas projects are 

commonly linked with the macroeconomic factors of the host country, 

such as fluctuations in inflation. 

It is dangerous to focus only on the risk factors at project level for 

overseas projects. This is the major difference between an overseas 

project and a domestic project in terms of risk. In risk classification 

and identification for an overseas project, a global view is required to 

cover the risks from all levels.  

Risk assessment  

Several criteria are used in judging whether the level of risk is high or 

low, such as the probability of an undesirable occurrence, the degree 

of seriousness, and the subsequent impact if it does occur. When 
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people talk about risk, one or more such risk criteria may be involved. 

Therefore, a multi criteria structure for risk identification is needed. 

Williams' suggestion  is adopted, i.e. the risk concept is broken down 

into two main criteria: (a) the probability, which is the possibility of 

an undesirable occurrence, such as a cost overrun, and (b) the impact, 

which is the degree of seriousness and the scale of the impact on other 

activities if the undesirable thing occurs. Using a mathematical 

description, a risk can be described as follows:  R=P×I  

where R is the degree of risk, within [0,1], P is the probability of the 

risk occurring, within [0,1], I is the degree of impact of the risk, which 

is defined as being within [0,1], (the more serious the impact is, From 

the above risk equation, it can be seen that the degree of risk is near 0 

if a risk factor has either little impact or little probability of 

occurrence. In contrast, if a risk factor has a high impact and a high 

probability of occurrence, its degree of risk is very high, near 1.  

Risk response  

The final stage of risk management, risk response, appears to be the 

most important stage in risk management. Risks can be responded to 

through three broad channels: by contract, by insurance, and by 

retention management. The first two are methods of allocating the 

risks to external parties, and the last one reduces or controls the risks 

by internal management. Allocating risks through contracts is a very 

common method in construction practice. For overseas projects, some 

risks can be allocated to the local employer/owner or the local 

subcontractors. This requires skilful precontracting negotiations and 

experienced postcontracting administration. The common risks in an 

overseas project that can be allocated to other parties through 

contracts are the following:  

To employer, owner:  
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• interest rate fluctuation  

 • inflation 

• foreign currency exchange rate fluctuation 

 • tax rate increase 

• funding/payment shortage 

• defects from nominated local subcontractors or materials and 

equipment suppliers 

• late construction site possession 

• bad weather 

• unforeseen ground conditions 

• fluctuations in labour or materials supply (or allocate this to 

subcontractors/subsuppliers) 

 • inefficient communications/coordination.  

To architect:  

• unclear detail design or specification 

• incompatibility with local standards and codes 

• incomplete design 

• lack of interaction with local construction methods.  

To local subcontractors/subsuppliers:  

• safety and health-care standards problems 

• pollution and nuisances 

• poor detail design 

• defaults in physical works 

• defective materials.  

Literature Review  

The following researchers have carried out study on the delay of 

construction projects: 

Ali (2006), carried out a field study of the main reasons for delay in 

construction projects in  
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Saudi Arabia and the results of the study, indicated 56 reasons for the 

delay. The main  

reasons are listed below: -  

1- Authentication of maps.   

2- Delays in certificates of payment during the implementation period.  

3- Change in engineering designs.  

4- Conflicts due to the Schedule for the subcontract.  

5- The slowing in decision Making  

6- Mistakes in designs  

7- Lack of expertise  

Jaser (2006), analyzed 44 project risks factors in Palestine, and found 

that the most dangerous factors from the point of view of construction 

companies are: Contractor failed financially, and the vicinity of the 

project from dangerous areas, the blockade, the wrong design, and 

delayed payments. But the most dangerous factors from the point of 

view of owner were: the wrong design, accidents at work, and access 

to the site, and the lack of real quantities.   

Mohamed (2006), observed that, the construction projects in Egypt 

cause many difficulties during the implementation and unexpected 

problems at the design stage. In some cases, these problems are the 

result of the same design. In most cases, the consulting engineer or 

supervisor resort to diligence in solving these problems through the 

instructions issued to the contractor by a simple change orders. In both 

cases these problems concern the engineer. And usually it leads to the 

claims of the contractor which finally lead to an increase in unforeseen 

cost of the project and its duration. The purpose of research is to study 

the types of claims and sources that occur in construction projects 

mainly as a result of design. 

Adel (2010), Observed in Iraq that, project risk management process 

helps project owners and project teams make decisions regarding 
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alternative plans to achieve their objectives and the risk involved in 

each item. In order to increase the likelihood of success of meeting the 

most important objectives is the time.  Sometimes at the expense of 

other objectives, risk management encourages the project team to take 

appropriate measures to reduce adverse effects to the project such as 

cost, schedule, and quality to maximize opportunities to improve the 

project‘s goals with lower cost, shorter schedules, enhanced scope and 

higher quality and   minimize management crisis 

Fouzi (2011), found that valuation of companies in Libya is a key 

factor for the success of the project by making sure the financial, 

technical and administrative ability and its expertise in the 

construction. The field study created a form to test construction 

companies before contracting with them. The aim of this form is to 

ensure the ability of financial, technical and administrative capacity of 

companies. Companies that don‘t possess the conditions in the form 

cannot be contracted. 

Mohammed (2012), Identified that in Syria, people must know the 

degree of risk before the start of any project to achieve goals. The 

project manager must know what will happen and what should be 

done in the event of any change to find support for the project plans 

such as transferring resources from inside the project. He must know 

the likelihood of changes because he must continue the project 

without delay and have justification for that. Other costs or extra time 

or slow performance would weaken the project and these are exposed 

to costs He should develop a plan for the unexpected and speculate 

time and budget. 

Shenila (2014),in this study revealed that 90% of companies in Saudi 

Arabia do not use enterprise management system while companies 

that do not use the administrative and financial resources planning 

system are more than 60%. Project delays due to many reasons, 
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including the financial, technical and administrative reasons. 

Competencies in civil engineering and planning are available and the 

numbers are good but there are shortfalls in specialized competencies 

in the fields and administrative micro-projects such as risk 

management, scheduling, and quality management.  Government 

agencies lack the understanding of the obligations of the contracts 

because the multiplicity officials responsible for the contract are 

transferred to work on others.  More importantly, some of them lack 

experience in the subject of the contract. 

Alexander (2015),This study carried out in Egypt revealed that ,risk 

management is a complicated process that interrelates with many 

other processes in the construction industry. Investigating project risks 

includes studying potential events that may affect the scope, cost, 

time, or performance of the project's objectives. Investigating potential 

risks requires the collaboration of all disciplines contributing to the 

project. Technical, managerial, financial, and administrative 

departments of the participating firms. Organization‘s risk 

management policy should set out its approach to risk management. 

The policy should also set out responsibilities for risk management 

throughout the organization. 

Results  
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Figure 1: The most available risks in the overseas construction companies 

The results of the study provide useful guidelines for forming and 

operating effective and efficient projects in Libya and other unstable 

countries, and the construction projects in Libya are suffering from 

lack of innovative methods to prevent or mitigate risks and also that 

risk management education and training is low, almost non-existent, 

in the projects in Libya. 

The need to achieve political and economic stability, Moreover, the 

non-assessment of the damages in the companies and projects for 

compensation even after the projects resume. 

The highest risk in the construction work in Libya is war/social 

disorder, by (97.4%), and in the second level is unstable government 

by (96.8%), and the third is inconsistent policies by (95.4%),The 

lowest risk in the construction work in Libya is lack of 

communications by (39%). 
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Figure2: Responses concern 

Corruption Risk 

Figure3: Responses concern Low 

Security 

 

 

 

 

 
Figure4: Responses concern Lack 

of Transportation Risk 

Figure5: Responses concern Tax 

Rate 

 

 

 

Figure6: Responses concern Figure7: Responses concern Lack 
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Exchange Rate Risk of Legal 

 

  

Figure8: Responses concern Lack 

of Communication Risk 

Figure9: Responses   concern 

Language Barrier Risk 

 

  

Figure10: Responses concern 

Inconsistent Policies Risk 

Figure11: Responses concern Lack 

of free Market Risk 

 

  

Figure12: Responses concern 

Different Culture Risk 

Figure13: Responses concern 

Government Support Risk 
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Figure14: Responses concern 

Unstable Government 

Figure15: Responses concern   

War/Social Disorder Risk  

 

Recommendations  

 Study the types of contracts and contractual 

vocabulary accurately to identify risks assumed by 

each party in the project, and to turn the risks to the 

party best able to manage. 

 Must guarantee the rights of foreign companies 

and therefore their sense of the presence of justice, 

contributing to their return directly to their business. 

 Providing attractive offers advantages such as 

giving tax cuts and other benefits, which in turn 

contribute to the return of companies. 

 facilitate administrative procedures and 

accelerate financial dues to the stages of 

implementation of the projects first, in order to ensure 

the flow of work and not stop it.  

 The need to achieve political and economic 

stability as well as the formation of committees the task 
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of revision of the stalled projects and that has not been 

initiated and evaluated  
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The driving simulator is considered an effective device for highway 

safety since it is a safer, faster, and less expensive tool. In addition, a 

simulator can contract the amount of time needed to see all the 

treatment combinations under study. However, the driving simulator 

does not mimic real life exactly as it should be. in this paper, the 

simulator scenario was designed using the segment approximately 4 

km. The road was designed in AutoCAD® Civil 3D® using available 

road data.   Once designed, in (Creator Pro) and used Road Tools were 

optional applications to build an executable driving simulation 

environment. After a visual 3D model has been saved as an Open 

Flight file, it is automatically converted from a visual 3D model and 

ready for use in the driving simulator. the result of this study, this 

highway segment modeling is not as precise as those created in Civil 

3D®, but for most driving behavior studies conducted in the 

simulator, researchers judged them to be sufficient. 

Keywords: Simulation, Civil 3D®, highway Segment 

 

 

 :اٌٍّخـ 

ح ٧ٗٚ أىحس أًؼَ أٓخٗ خ    َ ح كؼخ٫  ٬ُٔٓش حُطَم ح٣َُٔؼش ٗظ  ُ ٣ؼظزَ ؿٜخُ ٓلخًخس حُو٤خىس ؿٜخ

ٝأَٓع ٝأهَ طٌِلش. رخ٩ٟخكش ا٠ُ ًُي , ٣ٌٖٔ ُـٜخُ حُٔلخًخس طو٤ِٚ ٓويحٍ حُٞهض ح٬ُُّ 

٬ؽ ه٤ي حُيٍحٓش. ٝٓغ ًُي , كبٕ ٓلخًخس حُو٤خىس ٫ طلخ٢ً حُل٤خس َُإ٣ش ؿ٤ٔغ ط٤ًَزخص حُؼ

خ ًٔخ ٣٘زـ٢ إٔ طٌٕٞ.  ٓ ك٢ ٌٛٙ حٍُٞهش , طْ ط٤ْٜٔ ٤ٓ٘خ٣ٍٞ حُٔلخ٢ً رخٓظويحّ  حُلو٤و٤ش طٔخ

ٝطْ ط٤ْٜٔ ٌٛح  )رَٗخٓؾ  حطًٞخى( رـِء ٖٓ حُط٣َن ح٣َُٔغ رٔٔخكش حٍرؼش  ٤ًِٞٓظَ طو٣َز خ.

ًُٝي رخٓظويحّ ر٤خٗخص حُط٣َن حُٔظخكش.  ®AutoCAD® Civil 3D حُط٣َن رزَٗخٓؾ

ُظل٣ِٜٞخ ًُ٘ٔٞؽ ػ٬ػ٢ ح٫رؼخى   (Creator Pro)رٔـَى ط٤ٜٜٔٔخ ٣ظْ طٜي٣َٛخ ُزَٗخٓؾ 

٣ٝٔظويّ ك٢ ًُي أىٝحص حُط٣َن ًظطز٤وخص حهظ٤خ٣ٍش ُز٘خء ر٤جش ٓلخًخس حُو٤خىس حُوخرِش ُِظ٘ل٤ٌ. 

٣ظْ طل٣ِٞٚ طِوخث٤ خ ح٢ُ ًٗٔٞؽ ػ٬ػ٢ Open Flight رؼي كلع ًٗٔٞؽ ػ٬ػ٢ ح٧رؼخى ك٢ ِٓق

ٗظ٤ـش ٌٛٙ حُيٍحٓش , ٌٛٙ حٌُ٘ٔؿش ك٢  . حُو٤خىس ح٧رؼخى َٓث٢ ٝؿخِٛ ٬ُٓظويحّ ك٢ ٓلخًخس

, ٌُٖٝ رخُ٘ٔزش ®Civil 3D هطخع حُطَم ح٣َُٔؼش ٤ُٔض ىه٤وش ٓؼَ طِي حُظ٢ طْ اٗ٘خإٛخ ك٢

 خس , حػظزَٛخ حُزخكؼٕٞ أٜٗخ ًخك٤ش .ُٔؼظْ ىٍحٓخص ِٓٞى حُو٤خىس حُظ٢ أؿ٣َض ك٢ ؿٜخُ حُٔلخً

 

 Civil 3D     : ٓلخًخس , ؿِء حُط٣َن , اٌىٍّبد اٌشئ١غ١خ
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1. Introduction 

Transportation human factors analysis often consists of testing 

drivers‘ reactions to new and innovative traffic control devices, 

roadway designs, or traffic operations. The function of the driving 

simulator scenario demonstrates the activities performed by the agents 

that occupy the driving environment. These agents are designed as 

separate bodies that understand their environment. Road conditions 

for the driving simulator were designed in such a way that allowed the 

vehicle to react to different conditions in a virtual world. For the 

driving simulator, the length of the track was designed to have a 3- 

and 4-lane divided freeway with a length of 4 km. The track had 

several bridges and exit ramps to mimic real-world conditions on 

highway segment. 

 

2. Problem Statement  

By modern software technology, researchers are now capable to create 

much more customized scenarios and objects. In order to use this 

capability, expertise is required in 3D modeling and programming. 

For this research, explains the software and its capabilities, the 

methodology for creating new tile, or highway, learned throughout the 

process. 

3. Literature Review 

In the past, driving simulators have been used to study driving 

behavior, human factors, traffic crashes, and road design. Several 

transportation studies have concentrated on the computer science 

features of scenario creation or driving simulation itself because these 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   484 

 
 

issues are related to vehicle dynamics and model creation. 

Transportation researchers have been satisfied to work within the 

confines of the library of road and entities produced by driving 

simulator vendors. A four-year project was started in 2000 to use 

autonomous vehicles in UCF‘s driving simulator for real-time 

communication with the simulator vehicle (1). 

Using a commercial Drive Safety™ simulator at the University of 

Calgary, Laberge et al. studied the influences of passenger and 

cellular-phone conversations on driver distraction in 2004, arranging 

drivers to drive through residential and urban traffic environments in a 

fixed-based driving simulator where a variety of events happened (2). 

Andersen et al. studied the car-following model with a commercial 

driving simulator in 2004 (3).  

Jenkins and Rilett used the TTI Drive Safety™ driving simulator with 

a microscopic simulation program and studied the purpose of 

simulated passing behavior in 2004 (4). In 2007, the Western 

Transportation Institute (WTI) used a Real time Technologies system 

with custom road tiles to simulate about 22 miles of US 191 on a 

driving simulator in order to improve and refine safety 

countermeasures for the roadway (5).  

Olstam and Lundren developed a framework method to simulate 

realistic interactions between vehicles in 2008 (6). Cha et al. presented 

a hybrid driving simulator with dynamics- and data-driven motion (7, 

8). Driving simulation was practiced in the project to assess signs to 

prevent right-angle crashes at signalized intersections in 2008 (9). Yan 

et al. used surrogate safety to prove a driving simulator in 2008 (10). 

Dutta et al. used the driving simulator to estimate and optimize factors 
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influencing the understandability of variable message signs in 2004. 

(11) 

4. Automation of Virtual Scenarios 

An RTI (Realtime Technologies Inc) driving simulator was utilized in 

this study. The simulator scenario was designed using the highway 

segment. This highway was identified as the location of several crash 

clusters or black spots. Most of these crashes happened because of 

weather and road surface conditions. Crashes and incidents in this area 

had a proportionate impact on transportation in this heavily traveled 

corridor. A prototyping approach was used in the driving simulation 

laboratory. the model approximately 4 km between the exit 1 and exit 

2. Several scenarios capable of testing drivers‘ behavior were created 

for this experiment. This process allows the driving simulator to test 

how drivers function relative to weather and road condition schemes 

along this section . 

 

4.1  Creating Scenarios  

The design scenarios were divided into two main parts: 

1. The design of segment between exit 1 to exit 2 

and interchange graphics. 

2. The design of other objects, e.g. signs, trees, 

and buildings. 

SimVista™ is a tile-based system that was employed to design the 

scenarios.  With available road design data, the following steps outline 

the comprehensive process used for tile development.  In this case, 

tiles for a complex road section having traffic control logic, such as 

interchanges sections, were created: 
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1. Design and adjust geometry according to the 

road design data and existing tiles. 

2. Develop the texture based on road design data. 

3. Build the tessellate the road in Presagis Creator 

Road Tools. 

4. Define the path and develop in Presagis Creator 

Road Tools. 

5. Alter the Open Flight file to a standard VRML 

file. 

6. Change the standard VRML file to an ISA 

(Internet Scene Assembler) VRML file. 

7. Transform the PATH file to a VRML path file. 

8. Combine the VRML file and the VRML path 

file . 

9. Modify the data in the combined ISA VRML 

file including texture. 

10. Include traffic logic and the driver behavior in 

the environment. 

11. Publish the object or scenario and add it in the 

gallery as a fresh tile. 

The road was designed in AutoCAD® Civil 3D® using available road 

data. Once designed, Presagis Creator and Presagis Creator Road 

Tools were optional applications to build an executable driving 

simulation environment. Figure 1 shows the 3D design for the study 

highway segment. 
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Figure 1:  Civil 3D design for the highway segment (dimensions in m) 

 

To construct the highway segment in Creator Pro, 4000 m length by 

2000 m width graphics tiles were recommended. From there, the 

entire segment was graphically designed in 3D.  In this format, the 

design was ready for modification in the RTI simulation.  The same 

software was used to make other default tiles in the simulator. Figure 

(2) shows the AutoCAD file geometry template for the highway 

segment in Creator Pro 
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Figure 2:  AutoCAD file geometry template for the highway segment in 

Creator Pro 

 

A path was added to Creator Pro to be followed by vehicle drivers 

during the simulation process. In addition, a path file was created that 

included the number of lanes used, lane offsets, centerline location, 

and lane and shoulder widths. Other objects were added to the Creator 

Pro such as the pavement and markings, tapers, and textures. This 

process yielded the outcomes shown in Figures 3 and 4. 
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Figure 3:  Adding roadways lane number and path to the geometry 

 

 

Figure 4:  Bridge, ramps, and slope design elements in Creator Pro for the 

highway segment 
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Creator Pro flight (.flt)-supported files are made of polygons.  They 

were developed and utilized as templates in Creator Pro. On these 

templates, basic elements of highway section were added 

incrementally to achieve the final graphics). 

 

Figure 5: Final graphics product of Creator Pro 

4.2 Addition of Correlated Data and Other Objects in ISA 

ISA, the software utilized for creating the scenario, was installed on 

the simulator workstation for further processing of Creator Pro-

developed tiles. The process entailed sequential conversions 

recommended by RTI.  The completed file type, a wrl file which can 

be utilized for further editing in ISA and real-time simulation, is 

shown in Figure . 
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Figure 6:  A final ISA usable file ready for final modeling in ISA 

 

 

To set this file in Simulator, the full path to the SRF input on the Inuit 

Terrain component was added. Alternatively, this file was assumed to 

be in the same location and had the same root name as the database 

file having an ―.srf‖ extension. It loaded automatically. Figure 7 

shows a snapshot of the different environments in the highway 

segment settings with dry, wet and snowy, weather conditions. 
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Figure 7:  Drive in dry, wet and snowy weather conditions 

 

The associated data refers to the information motor vehicles use to 

effectively properly move from one end to another during the process 

of simulation. The ISA features utilized various types of sensors 

including time sensors and proximity sensors to control the scenario 

using JavaScript programming language. These sensors were assigned 

distinctive identification numbers to stand for a specific scene. The 

simulator scenario mimicked the segment of highway segment 

discussed previously.  The drivers, or test subjects, started this journey 

on the simulator from point zero to 4000 meters as shown in figure 8. 
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Figure 8:  Components of the driving simulator 

 

As described earlier, the subjects had a chance to test drive the 

simulator to become familiar with the simulator, its components, and 

controls. After the test drive, the ten different scenarios that were 

created for this study were loaded simultaneously. 

5. CONCLUSIONS 

In this study, a methodology was created to design 3D practical 

scenario models that are available to be simulated based on highway 

segment design data for the specific study. The virtual driving 

environment created based on this methodology can provide 

acceptable fidelity and immersion. The traffic logic involved in the 

scenario models was shown to correctly control the traffic flow in the 

virtual world at runtime. Given the diverse requirements and goals of 

the scenario models, the methodology can also be used to design 
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various road sections for similar requirements in a particular study that 

applies the driving simulator . 
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ABSTRACT 

Construction industry is one of the most important sectors in socio-

economic development of Libya. Due to the increase in global energy 

demand, the design of energy efficient building is a matter of great 

concern among scientists and researchers. Oil rich countries such as 

Libya, have become dependent on the import of building materials 

and infrastructure components, because local materials are not suitable 

due to the climatic conditions of the region. Green materials 

application is the practice of creating structures using processes that 

are environmentally responsible and resource-efficient throughout a 

building's life-cycle. The objectives of this research are to identify the 

current practices of green materials in construction industry in Libya 

and the major barriers that affect its practices. Questionnaires were 

used to collect the data from contractors and consultants in the 

construction projects. Ranking and analysis of variance (ANOVA) 

were used to analyse the data collected with the use of version 20.0 

SPSS. It was found that the application of renewable materials in 

construction project is low; however the government involvement in 

the application of green material was found to be very high. However, 

the barriers of green construction materials in Libya were lack of 

consultant's initiatives, lack of financial commitment, and lack of 

commitment design team, lack of government interest to promote 

mailto:Afml1982@gmail.com
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green material and high tax on green materials by government. The 

result of this finding implicate that the construction industry in Libya 

need to improve its approach in using green material by understanding 

its current practices and finding ways to solve its major barriers. 

الخلاصة   

صناعة البناء هً واحدة من أهم القطاعات فً التنمٌة الاقتصادٌة والاجتماعٌة من لٌبٌا.  

بسبب الزٌادة فً الطلب العالمً على الطاقة، تصمٌم كفاءة فً استخدام الطاقة بناء أمر بالغ 

حثٌن. الغنٌة بالنفط البلدان مثل لٌبٌا، أصبحت تعتمد على استٌراد القلق بٌن العلماء والبا

مواد البناء والبنٌة التحتٌة المكونات، وذلك لأن المواد المحلٌة لٌست مناسبة وذلك بسبب 

الظروف المناخٌة فً المنطقة. الأخضر المواد التطبٌق هو ممارسة إنشاء هٌاكل باستخدام 

ئٌا والموارد كفاءة فً جمٌع أنحاء مبنى فً دورة الحٌاة. العملٌات التً هً المسؤولة بٌ

أهداف هذا البحث ٌتم تحدٌد الممارسات الحالٌة الخضراء المواد فً صناعة البناء والتشٌٌد 

فً لٌبٌا الرئٌسٌة الحواجز التً تؤثر ممارساتها. الاستبٌانات استخدمت لجمع البٌانات من 

 لبناء.المقاولٌن والاستشارٌٌن فً مشارٌع ا

 

Keywords-Libya; GCM. 

Introduction  

Libya is the second largest oil producer in Africa. The oil sector 

contributes about 86 percent of the total export earnings. Apart from 

oil, Libya has also other raw materials that enable companies to be set 

up dealing with petrochemicals, iron steel, and aluminium (Eltaief, 

2011). Construction industry is one of the most important sectors in 

socio-economic development of Libya. This is caused by high rate of 

urbanisation which exposes this country to various issues, which are 

also associated with environmental and natural resources depletion 

(Eltaief, 2011). This implies that, due to the increase in population, 
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more construction for housing is required and thus the degree of 

energy consumption has increased. 

Due to the increase in global energy demand, the design of energy 

efficient building is a matter of great concern among scientists and 

researchers (Alam, Zain and Kaish, 2012). In this regard, green 

construction provides an alternative for energy conservation and 

utilisation. This is supported by Thompson & Sorvig (2007) who 

mentioned that researchers are trying to develop and improve the 

existing technology in construction and materials so as to attain the 

status of green building.  Green building has now become a flagship 

of sustainable development in Libya that takes the responsibility for 

balancing economic, environmental and social aspects (Chun, et al., 

2003; Ali and Nsairat, 2008).  

The use of green materials for construction creates an opportunity for 

environmentally-friendly and energy efficient structures to be applied, 

by means of an integrated design to reduce the negative effect of the 

building construction towards the environment (Ali and Nsairat, 

2008). This practice expands the concept of classical building design 

that focuses on the economy, utility, durability, and comfort of a 

building (Akadiri, 2011). Green buildings are known to be energy 

efficient, spacious, durable, and non-toxic. In addition, it applies high 

level of water conservation and high application degree of recycled 

materials (Ali and Nsairat, 2008).  

There is a high level of concern within the construction industry on 

how to apply green construction in order to improve the economic, 

social and environmental aspects in order to promote a sustainable 

ecosystem (Ortiz, Castells and Sonnemann, 2008). This study focuses 

on identifying the level of green construction materials in Benghazi 

Libya and its major barriers. 
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Problem Statement 

In oil rich countries like Libya, many housing projects use costly 

imported materials, such as steel and cement. For this reason, such 

countries have become dependent on the import of building materials 

and infrastructure components, because local materials are not suitable 

due to the climatic conditions of the region (Elwefati et al, 2007). The 

climatic condition of the area is usually rainy in short or long period, 

and dries (Abd El- Tawab, 2012). According to Sheibani (2008) desert 

mostly considered being unproductive and it covers about 94% of the 

total area of Libya. 

Selection of building types and materials should suit for 

construction within local environment and climate (Elwefati et al, 

2007).  Hence, construction industries in Libya rely on foreign experts 

to solve the current challenges and difficulties of national supply 

needs emerged from rapid development (Omran, Abdulbagei and 

Gebriel, 2012). 

The importance of construction and manufacturing industry to support 

the economic growth is same as the banking sector (Eltaief, 2011). 

This is because; the sector contributes about 5 percent to GDP and 

employs about 20 percent of the 1.6 million of the total workforce 

(Central Bank of Libya, 2004). Like most developing countries, Libya 

experienced a rapid growth in the construction industry during the last 

thirty years. Modern construction is preferred which increased to large 

numbers of uniform-type reinforced concrete structures being built all 

over the country, with practically no regard for the predominant  

conditions in their vicinity or climatic conditions (Elwefati et al, 

2007). Summers are hot and dry and winters are mild with scarce rains 

therefore, considerable energy could be wasted, because additional 

heating or cooling is required where there is no consistency in the 

environment or where materials are inappropriately used in the 
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features or building design (El-Taeif, 2011; et al, 2007). This resulted 

in not only uncomfortable and energy-consuming buildings but also 

not energy efficient (Elwefati et al, 2007). It can be concluded that the 

construction industry in Libya requires attention in order to rationalize 

the use of materials for construction, since the present use of imported 

materials is not energy efficient.  

In addition, the problems that encompass the construction industry in 

Libya involve the operational environment between the firm, clients 

and projects. Unstable regulatory, institutional and economic 

environments also affected the construction industry‘s opportunity to 

improve and play a major role in the nation‘s economic development 

(Grifa, 2006). The current shape of the construction industry in Libya 

is a consequence of the interaction between geographical, historical, 

social, political, economic, institutional and technological factors 

(Omran et al. 2012 and Grifa 2006).  

A study by El-Taeif (2011) was performed focusing on energy 

efficiency of 26 Libyan construction firms. The study revealed that 

61% of the firm operates above average technical efficiency (TE), 

while 31% are termed as inefficient. However, the study is limited to 

only efficiency and productivity of the firms but not the application of 

green construction materials in Libya. There is limited research has 

been performed on Libyan construction industry especially in the 

application of green construction materials, hence the researcher is 

inspired to determine the statistical current practices of green 

construction materials and its barriers in Libyan construction industry. 

This statement is supported by (Eltaief, 2011) on his review of the 

literature on Libyan construction industry, which stating that there is 

no study has been performed to analyze the industry for its 

improvement and sustenance. Construction industry should be well 

understood for it to play a significant role in economic growth and 
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development processes (Zimmerman, 2007). Thus, construction 

industry in Libya should be managed efficiently to fulfil its significant 

roles. This requires a better understanding of the local construction 

industry and its associated characteristics, processes, operations and 

obstacles (Grifa, 2006). 

These issues give rise to the application of green construction 

materials in Libyan construction industry in order to provide more 

comfortable, energy efficient, conducive working environment and 

living environment which would enhance productivity. The study 

seeks to determine the current practices of green construction 

materials in Libyan construction industry and it associated barriers 

with a view to proffer recommendations to these prevailing issues and 

also to contribute to the body of knowledge on construction industry 

in Libya. 

Research Questions 

The research questions of this study are as per listed below: 

i. What are the current practices of green materials in construction 

industry in   Libya? 

ii. What are the major barriers to the application of green materials in 

construction industry in Libya? 

iii. How to upgrade and apply green materials in Libya in general and 

in the Especially in Benghazi city? 

Significance of the Research 

Green materials are the key element of green construction and since it 

can be considered as a new technology in Libya, this research is 

significant in order to help Libya and other similar countries to 

construct green building. This research will also contribute new 

knowledge in green construction. Not only will this study enlighten 
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the public on green construction, but also the government, contractors, 

and consultants. The study intends to provide an inquiry into the 

current practices of green construction materials in the Libyan 

construction industry because it contributes to the infrastructural 

development which is significant to the development of its economy. 

If there is a failure in the construction industry, it manifests into weak 

infrastructure which affects productivity and the economy as a whole. 

In order to diversify economic activities, construction industry assists 

in reducing reliance in non-renewable resources as a means of 

production or income.  

Research Aim and Objectives 

The research aim is to determine the current practices of green 

construction materials in Libyan construction industry and its 

associated barriers with a view to proffer solution to the problems. 

The main objectives of this study are: 

i.  To determine the current practices of green materials in 

construction industry in Libya 

ii. To identify the major barriers to the application of green materials 

in construction industry in Libya 

Scope of the Research 

The research work will focus on the current practices of green 

materials in the construction industry in Benghazi and, Libya. It will 

also look into the barriers of green materials application in the 

construction industry. The respondents are the contractors, client, and 

consultant.  

Expected Outcome 

The expected outcome of this research is the identification of current 

practices of green materials in construction industry in Libya and its 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   513 

 
 

major barriers. This research will incorporate the ideas and the 

experiences of the contractors, consultants and clients in order to meet 

the objectives of this research. The outcome will reveal the current 

practices of green construction materials in Benghazi Libya. It will 

also assist in revealing the major barriers affecting the application of 

green construction materials. The study will contribute to the 

development of the economy and highlight the significance of 

implementing green construction materials by the public authority. 

Green Building 

A Green Building is design to perform more in efficiency than the 

traditional building in the design or process of building construction, 

use of construction materials, energy and water efficiency, 

functionality of building system and performance, indoor quality 

which involves thermal comfort, air quality, lighting, site disturbance, 

waste management, air emissions, water management, adaptability in 

terms of change in user needs and options for transportation for 

occupants (Paumgartten, 2003). The use of Green Building ideologies 

offers a chance of reducing environmental degradation (Eno, 2005). 

However, Akadiri (2011) clearly explained that there was a 

widespread recognition among environmental engineers and energy 

economist of the importance of carbon reduction while sustaining the 

firm‘s economic growth. 

 An evaluation of the green building discipline as a whole 

should begin with an understanding of the field (Chun, 1999). A 

significant position in this century among scientists, theorists, 

philosophers, and other well-respected thinkers is this same earth is 

now being desecrated by human machinations and that one possible 

remedy is to adopt more earth-friendly building practices in both 
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residential and commercial applications (Christidis & Stott, 2011; 

Roodstrom & Karlberg, 2011). 

Green materials 

The green materials are derived from renewable resources, recycled 

metal, recycled stone, or  any other materials that when using them are 

not toxic in any way to have an effect on the environment,  they 

should be recyclable, and completely reusable. This explains the 

reason why sustainable building materials have become very popular 

today in the market in this age of going green to conserve the 

environment for future generations (Carrie and Denielle 2009). There 

are three classifications of green building materials namely; recycled 

materials, natural materials, and renewable materials (Alnaser and 

Flanagan, 2005). 

Author Year Definition 

Lynn M. Froeschle 1999 
Environmentally responsible because impacts 

are considered over the life of the product. 

James Wines 2000 

One that simultaneously does the most with 

the least, fits most harmoniously within 

ecosystem processes, helps eliminate the use 

of other materials and energy, and contributes 

to the attainment of a service-based economy. 

Jerry Yudelson 2005 

Depends on understanding relationships—in 

nature, in the economy, between nature and 

the economy.  It is a very complex matter and 

always changing. 

Lennart Y. Ljungberg 2007 

A product, which will give as little impact on 

the environment as possible during its life 

cycle. 

Sailor., D . J 2008 

An outcome of a design which focuses on 

increasing the efficiency of resource use  of 

materials – while reducing building impacts on 
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human health and the environment through 

better sitting, design, construction, operation, 

maintenance and removal. 

Carrie and Denielle 2009 

Derived from renewable resources, recycled 

metal, recycled stone, or any other materials 

that when using them are not toxic in any way 

to have an effect on the environment,  they 

should be recyclable, and completely reusable. 

Durif et al 2010 
Typically durable, non-toxic, made of recycled 

materials, or minimally packaged. 

 

 

The Application of Green Materials in Construction Industry 

The manufacturers of building and construction materials are also 

working around the clock to develop products that can obtained green 

status. Srour, Chehab and Gharib (2012) carried a study in Lebanon 

about the recycling construction materials in developing countries; 

they said that increase in construction activities worldwide over the 

past decade has contributed to the increased rate of reduction of 

natural resources which encouraged researchers and practitioners to 

look into sustainable construction techniques.  

In Malaysia, Architect Association of Malaysia is the one responsible 

in developing and implementing the guideline for green construction. 

The association has come with Green Building Index as the reference 

document for the green status. The Green Building Index (GBI) is 

already recognized as Malaysia's green rating tool for building to 

promote sustainability in built environment and raise awareness 

among the construction industry players (Narayanan, 2010). 
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Benefits of Application of Green Materials in Building 

Construction  

The outcome of the application of green materials in building 

construction is green building. Similarly, green buildings offers social, 

environmental and benefits (Grifa, 2006). Evidently, it is clear that 

there are advantages of employing green materials in construction. 

Green Buildings only requires the use of two-third of energy, when 

compared with standard construction it needs on half of the water 

(Terra, 2001). Moreso, they use 40% more recycled components, 20% 

less materials, and send 35% less Construction & Demolition waste to 

the landfill. Supporting this finding are Rodman and Lensen (1996) 

stated that about 60% of the cooling and heating energy and about 

50% energy required for lighting is consumed by U.S. buildings which 

can be saved by using designing building that are climate-sensitive 

using the available technology. Similarly, the application of recycle 

materials like, glass, gypsum, carpet, steel, aluminium, bricks and of 

debris recycling can substantial reduce waste if efficiently utilised 

(Sadiq, 2005). 

The use of appliances that are water-efficient and fixtures, changes 

and changes behaviour on methods of irrigation can reduce water 

consumption to more than 30% (Abraham et al., 1996). In addition 

there are social and environmental and economic benefits in green 

construction (Shiers et al., 2007). For example in less energy is 

required, less building impact on the environment and also operating 

costs (Griffin, 2005). It also offers health and safety measures (Liu, 

2005). There is a good financial benefits to be derived from green 

construction (Kats et al, 2003) concluded. 

Adoption of an incorporated design and whole building move 

towards green building capitalizes on concepts that will reduce overall 

building costs was stated by Choi (2009) as follows: 
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 Promotion of synergies between building systems that 

may minimize. 

 Eliminate the need for certain building features. 

 Early integration and modelling of design 

features that may minimize. 

 Change orders during later stages, where costs 

may be much higher. 

 Production of a more efficient, durable 

structure, which will lower long. 

 Term operating and replacement costs. 

 Using a commissioning agent to help verify the 

building‘s systems are Performing correctly before 

occupancy. 

 

 

Barriers to Implementing Green Construction Materials in 

Building 

Several green materials are currently in use in the construction 

industry is accompanied by green building life cycle analysis tools for 

changing design of buildings and process of construction (Li 

Yuanyuan, 2012). The barriers affecting green construction according 

to (Li Yuanyuan, 2012) are: 

 A contested concept 

 Delay between cause and effect 

 Complexity and fragmentation 

 Lack of awareness 

 Lack of policy or legislation 

 Lack of knowledge 

 Knowledge Gap in Green Development 
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 Communication Shortfalls 

 Ownership Structure and Operating Cost Responsibility 

 Funding Issues 

 Risk and Process Issues 

 

Components of green building 

The main purpose of green materials is to reduce the total effect of the 

built environment on human health and the natural environment. 

Below are components of the green materials;  

 

 Life cycle assessment (LCA) 

 Energy Efficiency and Renewable Energy 

 Water Efficiency 

 Environmentally Preferable Building Materials and Specifications 

 Waste Reduction 

 Indoor Air Quality  

 Smart Growth and Sustainable Development  
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Challenges of Building Materials 

The main purpose that poses to the emergence of green materials is to 

produce buildings that are environmentally friendly and also safeguard 

the health of the occupants. Therefore there is need to choose 

materials that are non-toxic because some common building 

components are hazardous and toxic such as asbestos, lead, volatile 

organic compounds (VOC), solvents and adhesives as stated by (Isnin 

et al., 2012). Isnin et al., (2012) mentioned that during construction, 

demolition, reconstruction and maintenance, these materials were 

dangerous when they became degraded, disturbed or airborne.  

They could cause severe and protracted health effects to participants 

who are exposed to many short and long-term hazards. Some building 

materials contained high amount of chemicals and heavy metals that 

either contaminate indoor air or pollute tap water, thus causing several 

health-related problems such as asthma, skin irritations (Isnin et al., 

2012). 

 

DATA COLLECTION AND ANALYSIS 

Data collection was carried out through questionnaire survey among 

clients, consultants and contracts  handling construction projects in 

Libya. The respondents targeted for this study are. Collected 

questionnaires will be analysed statistically with software package 

Microsoft Excel for Frequency analysis. The frequency analysis 

generally is used for looking at the detailed information on nominal 

(category) data and describing the results. For gathering data, 100 

questionnaire sets were distributed randomly in the city of Benghazi. 

However, only 64 questionnaires (64%) were returned and subsequent 

analysis was conducted with a view to answering the research 
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questions. Table 1: illustrates response rates accordingly.Data was 

analyzed with frequency analysis method using SPSS software 

package.  

 

Table1 : Response Rate 

Questionnaires 

Administered 

Questionnaires 

Returned 

Returned (%) 

100 64 64% 

 

According to the table 4.2 below, Cronbach's Alpha of reliability test 

on current practices and major barriers of green construction materials 

0.792, which falls in between the range 0.70 to 0.80 and thus it is 

considered as having a good reliability. Since all the variables showed 

the Cronbach‘s Coefficient Alpha value above 0.60, so it can be 

concluded that the range of reliability of the questionnaire used is 

good. 

 

 

Table 2: Cronbach’s Alpha Results 

Alpha Value Number of Items 

0.792 25 

 

RESULTS AND DISCUSSION 

The respondent involved in the survey had achieved the different level 

of academic qualification as shown in table 4.3 where 38 out of 64 

respondents have attained degree. Among the remaining respondents, 

4 respondents are PhD holders and 16 respondents have master level, 

where 6 respondents have diploma. It indicates that 3 respondents 
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have working experience for more than 5 years where 9 respondents 

have worked for 6-10 years, and 22 respondents are involved in the 

construction industry for between 11-15 years. Whereas 22 

respondents have worked for 16-20 years and 8 respondents are 

involved in the construction industry for more than 21 years. 

 

Table 3: Qualification level and experience of respondents 

 

A. Demography of the Respondents The respondents  participating in the 

survey are involved with different types of organizations as shown in 

table 

Table4 : Type of Organization 

 

 

 

Certificates 

 

1 - 5 

years 

6 

 -  

10 

years 

11 

 -  

15 

years 

16  

-  

20 

years 

21 years 

and 

above 

Percentage 
 

Total 

Degree 1 3 10 17 7 59.37% 38 

Master 2 4 7 2 1 25% 16 

PhD 0 1 2 1 0 6.25% 4 

Diploma 0 1 3 2 0 9.37% 6 

Total 3 9 22 22 8 100% 64 

Organization Frequency Percentage 

Client 13 20.31% 

Contractor 32 50% 

Consultant 19 29.68% 

Total 64 100% 
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From table 2, it is perceived that the majority of respondents 

constituting up to 50% are contractors. Consultants have 29.68% 

while only 20.32% respondents are clients. This is an advantage to 

this research. It perceives that the information gathered could be solid 

due the greater percent of the respondents are from contractor side.  

 

Table 5: Types of Client 

Client Project 

 

Frequency Percentage 

Government 7 10.9% 

Private 49 76.6% 

Joint Venture 8 12.5% 

Total 64 100% 

 

These organizations are registered with different entities as 

summarized in table 3. It indicates that 76.6% of the respondents were 

engaged in private organizations while only 10.9% with government 

organizations. Conversely, only 12.5% of the respondents are engaged 

in joint venture type of business. Therefore, having the greater percent 

of the clients is engaging in private construction, it may be easier to 

make them understand and assist in green construction. 

Discussion of result on current practices of green material 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   513 

 
 

The first objective of this research is to identify the current practices 

of the green materials in Libyan construction projects. It was found 

that the application of renewable materials in construction project is 

low; however the government involvement in the application of green 

material was found to be very high. Table 4.9 shows the factors and its 

ranking that affecting the practices of the green materials in Libyan 

construction projects. The higher the mean value indicates that the 

practice of the green materials is very high.  

 

 

Figure 1 adequate knowledge on green materials by the client 
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Figure2 Government involvement in the application of green materials 

 

 

 

 
Figure3 Application of natural materials in construction project       
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Figure4 Application of natural materials in construction project 

 

 

 
 

Table 6: Mean Values for green materials current practices 

Factor Mean Ranking 

Government involvement in the application of 

green materials 
4.50 10 

Impact of green materials application in 

construction project 
4.23 9 

Application of natural materials in construction 

project 
4.00 8 

Adequate knowledge on green materials by the 

consultant 
3.98 7 

Adequate knowledge on green materials by the 

contractor 
3.97 6 

Availability of green materials manufacturers 3.94 5 

Importance of green materials in construction 

project 
3.84 4 

Application of recyclable materials in 

construction project 
3.78 3 
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Adequate knowledge on green materials by the 

client 
3.41 2 

Application of renewable materials in 

construction project 
2.28 1 

 

Based on the result in Table 6, it indicates that government 

involvement in the implementation of green practices was the most 

significant factor that affect practices of green materials in 

construction projects. It is obvious that government concern on 

construction practices help in achieving the aim of every policy. This 

may be possible if there is less knowledge or inadequate awareness by 

the governments. This result was supported by Papadopoulos, et al., 

(2012) where his result also shows that there is need for government 

to be involve in the green material application in construction projects. 

Government involvement in construction activities makes a great 

impact to construction industries. Therefore, this results need to be 

respected for the green material practices to be in a high rate. 

The second significant factor that is needed in the practices of green 

materials is impact materials that is having 4.23 as the mean. This is a 

serious factor which talks about the impact of these green materials in 

construction. Due to their heaviness and they need a special skill 

before it could be handled, it is difficult to be used particularly in an 

underdeveloped countries. This result was supported by Lam, et al., 

(2010) where the study, the factor appears 8
th

 in the ranking. The 

techniques of using these materials are advanced which makes it so 

costly to implement. The current practice of green materials become 

low in Libya may be due to the sophisticated nature of the utilization 

of these materials. 

Furthermore, the survey result indicates that application of natural 

situations affects the implementation of green material practices in 

Libyan constriction projects. The natural environment needs to be 
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studied before having a proper implementation. Environmental 

initiatives should be considered by the contractor when implementing 

green materials in projects (Wang and Zhang, 2012; then Aliagha, et 

al., 2013). Environment is the most important issue in construction 

projects, as it has impact on the materials of construction. Therefore, 

there is need to ensure that green materials become friendly to the 

environment. This could assist in green materials practices to be high.  

On the other hand, application renewable appeared as the lowest factor 

in the ranking of this result. Lam, et al., (2010) also supported this 

result in their research. The research indicates that application of 

renewables have been the 10
th

 ranks also. It is believed that 

government is involve in the issue of green material practices but that 

could not be possible if the application renewables are low. Therefore, 

based on this results, it is believed that application renewable is low 

and it is at negative side of the system while government involvement 

and impact materials are at the positive side. Higher part of the 

respondent‘s perceives that government is involve in the practice but 

application renewables that are low.  

 

Discussion of result on major barriers of green material  

 

Table7: Mean Values for major barriers of green materials 

Variables Mean Ranking 

Government unawareness about the 

importance of green materials 
4.66 15 

Lack of Knowledge of design team. 4.64 14 

Lack of Commitment of finance to ensure 

that building is green 
4.20 13 

Client knowledge on green materials is low. 3.83 12 

Lack of Green material in marketing. 3.77 11 
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Lack of Client ability to Coordinate the green 

materials.    
3.36 10 

Equilibrium between the demand and supply. 3.25 9 

The high cost of green materials in the 

market. 
3.06 8 

Lack of Skilled labour in using green 

material. 
2.95 7 

Lack of storing recyclables materials. 2.77 6 

High tax on green material by government. 2.42 5 

Lack of interest by the Government to 

promote green material. 
2.36 4 

Commitment design team to select green 

materials / product 
2.17 3 

Lack of Client commitment to green 

materials. 
1.72 2 

Consultant‘s Initiatives to produce green 

buildings. 
1.63 1 

 

 
Figure5 Government unawareness about the importance of green 

materials 
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Figure6 Commitment design team to select green materials  

 

 

Figure7 Lack of Commitment of finance to ensure that building is green   

materials 
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Figure8 Lack of Client ability to coordinate the green materials 

 

 

 

Figure9 Lack of Green material in marketing 

 

 

The second objective of this research is to identify the major barriers 

to the application of green materials in construction project in Libya. 

It was found that the major barriers are lack of consultant's initiatives, 

lack of financial commitment, and lack of commitment of design 

team, lack of government interest to promote green material and high 

tax on green materials by government. Table 4.10 reveals that lack of 
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government unawareness on green materials is the most significant 

barrier of green materials implementation.  Manner, (2013) supports 

the result with similar outcome. In the research, it stated in the 

research that it was highest. Government awareness is important for 

the aim to be achieved. Therefore, the respondents have rate the 

government unawareness between high and very high. This is a 

serious problem in implementation not even for green materials, but at 

whatever system.  

  The second barrier is the lack of design that suite Libyan 

construction projects. Previous researches (Hankison and 

Breytenbach, 2012; Bangdome-Dery and Kootin-Sanwu 2013) 

supported this result. Design of buildings reflects cultures and norms 

of the consumers of the design. Therefore, designers that are more 

interested in the implementation of green materials have to be 

addressed to boast the practices. 

 Lack of finance is the third barrier that affects the implementation of 

green materials in Libyan construction projects. The result was also 

supported by Hankinson and Breytenbach (2012), were the research 

named the factor as cost. The result shows that the cost is among the 

significant factor that hinders the implementation of green materials in 

projects. Financing projects is first way of achieving it, if the 

financing has problem it goes all over the construction project. 

Despite Libya is one of the oil producing country, it indicates that 

there is limited finance that hinders the implementation of green 

materials in its construction projects. Therefore, it is important to 

furthermore investigate the matters thoroughly.  

 The fourth barrier that become among the significant in the result is 

the client knowledge. Client knowledge is a very serious issue because 

they are the owners of projects. The result has a significant mean 

value of 3.83, which was ranked as 4
th

. This result was supported by 
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(Bangdome-Dery and Kootin-Sanwu, 2013). In his research it was 

named as client unawareness, which was ranked as the third (3
rd

). The 

result indicates that, client has to be enlightened on the 

implementation of the green materials practices. This is one of the 

ways that could make the aim achievable. 

The results finally show that lack of materials is the fifth barrier to the 

implementation of green materials. This is contrary to the result of 

Bangdome-Dery and Kootin-Sanwu (2013) which shows that lack of 

materials is the 14
th

. This may be due to the research was conducted in 

Ghana (West Africa) and this research is in Libya (North Africa). 

Because Ghana is not one of the desert countries but Libya is in 

desert. Also the result was supported by (Hankinson and Breytenbach, 

2012). 

On the other side, consultants‘ initiatives has been perceived by the 

respondents as a factor with a low significance. It means that with or 

without their initiatives, the green materials implementation could be 

done. 

 

CONCLUSION 

The survey was conducted in Benghazi city of Libya among clients, 

consultants and contractors, and government departments responsible 

for managing construction works. A total of 64 completed 

questionnaire forms were received and analyzed statistically. It was 

found that the use of Green Construction Materials in building 

projects of Libya is very low. , which is not available. Government 

involvement in the implementation of green practices was the most 

significant factor that can facilitate the practices. It is believed that, 

government concern on construction practices help in achieving the 

aim of every policy. On the other hand, the most other common 
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factors include, impact materials, application natural, adequate 

knowledge consultant and adequate knowledge contractor. These 

factors show that the practices of green materials in Libya is almost 

not applicable. 

 

Recommendations of green materials 

This section on the recommendation based on the findings of the 

results obtained. Recommendations were grouped base on the 

objectives of the research. Available recommendations were given 

regarding the major barriers effects of using green materials in Libyan 

construction project. 

1-The government must play role in promoting the green construction 

materials in the project through enforcement as well as offering 

incentives. 

2-The government must reduce the tax of green materials so it will 

reduce the cost of green materials 

3-Construction companies especially decision makers must be 

committed to use green materials achieving its benefits. 

4-Should supply and provide the green materials by supplier or 

government during or before construction. 
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 اٌٍّخـ

, 1987ُوي ظَٜ ٜٓطِق "ح٫ٓظيحٓش" ك٢ حٍُٜٞس ٌٓ٘ طلو٤ن "ح٫كظَحٍ حُؼخ٢ُٔ". ك٢ ػخّ 

ُؼخ٤ُٔش ُِز٤جش ٝحُظ٤ٔ٘ش "ح٫ٓظيحٓش" ػ٠ِ أٜٗخ "طِز٤ش حكظ٤خؿخص حُلخَٟ ىٕٝ كيىص حُِـ٘ش ح

حُٔٔخّ رويٍس ح٧ؿ٤خٍ حُوخىٓش ػ٠ِ طِز٤ش حكظ٤خؿخطٜخ حُوخٛش". ٝحُـَٝ ٜٓ٘خ ٛٞ ا٣ـخى 

طٞحُٕ ر٤ٖ حُظ٤ٔ٘ش ح٫ؿظٔخػ٤ش ٝح٫هظٜخى٣ش ٝر٤ٖ كٔخ٣ش حُز٤جش. ٫ طِحٍ ٛ٘خػش حُز٘خء حُٔٔظيحّ 

; ُي٣ٜخ طخ٣ٍن ٌٓ٘ هْٔ ٓ٘ٞحص كو٢, ٖٝٓ حُٔظٞهغ إٔ طظطٍٞ. ك٢ حُٞهض ك٢ ٤ُز٤خ ؿي٣يس

حُلخ٢ُ, ٣طخُذ حُؼي٣ي ٖٓ ٓط١ٍٞ حُٔزخ٢ٗ رظٌظ٤ٌخص حُز٘خء حُٔٔظيحّ ٝحُٜ٘خىحص ُٔ٘٘آطْٜ 

حُـي٣يس. كخُٝض ٗظخثؾ حُيٍحٓش حُلخ٤ُش ط٤ٟٞق حُؼ٬هش حُٔلظِٔش ر٤ٖ ىٍحٓش حُٔٔظـ٤ز٤ٖ 

 ؼخُْ حُٞحهؼ٢ ُظلو٤ن اٗ٘خء حُٔزخ٢ٗ حُٔٔظيحٓش. ٝٓ٘خ٣ٍغ حُز٘خء حُٔٔظيحّ ك٢ حُ

ك٢ ك٤ٖ طْ اؿَحء طؼي٣َ ك٢ ر٤جش حُٔزخ٢ٗ ح٤ُِز٤ش طـخٙ ٓٔخٍٓخص حُٔزخ٢ٗ حُٔٔظيحٓش ك٢ حُٞهض 

حُلخ٢ُ, كوي طْ اؿَحء ىٍحٓش ؿ٤َ ًخك٤ش ُيٍحٓش حُيٝحكغ ٝحُلٞحؿِ حُظ٢ طٔخػي أٝ طو٤ي ط٘ل٤ٌ 

خ أك٠َ حٓظَحط٤ـ٤خص حُز٘خء حُٔٔظيحّ ك٢ ٛ٘خػش ح  ٔ ُز٘خء ح٤ُِز٢. طٞكَ ٗظخثؾ حُيٍحٓش حُلخ٤ُش كٜ

ُِؼوزخص أٓخّ حُٔٔخ٤ٍٖٓ حُل٤٤ٌٖٓٞ ٝحُوخ٤ٖٛ ُظطز٤ن ٓٔخٍٓخص حُز٘خء حُٔٔظيحّ ك٢ ٓٞم 

حُز٘خء ك٢ ٤ُز٤خ. ٣ظْ ؿٔغ ر٤خٗخص حُزلغ رٌَ٘ أٓخ٢ٓ ٖٓ حٓظز٤خٕ طْ ط٤ٜٔٔٚ ٖٓ ه٬ٍ حٓظز٤خٕ 

ٖ حُٔلظَك٤ٖ حُٔ٘خ٤ًٍٖ أٝ حُٜٔظ٤ٖٔ رٔلّٜٞ ٗخَٓ ٨ُىر٤خص ٝطْ ِٓئٙ ٖٓ هزَ حُٔ٘خ٤ًٍ

حُٔزخ٢ٗ حُٔٔظيحٓش. ػ٬ٝس ػ٠ِ ًُي, ٣ظْ طل٤َٔ طل٤َِ حُز٤خٗخص حُظ٢ طْ اؿَحإٛخ رٞحٓطش 

ٓـٔٞػش ٓظ٘ٞػش ٖٓ حُظو٤٘خص ح٩كٜخث٤ش ٝحُ٘ظخثؾ رخُظل٤َٜ , ٝط٤َ٘ حُ٘ظخثؾ ا٠ُ إٔ أْٛ 

خ حُؼخ٤ُش ك٢ حُظ٤ْٜٔ  حُٔؼٔخ١ٍ ك٢ حُؼٞحثن أٓخّ طلو٤ن حُٔٔخٍٓخص حُٔٔظيحٓش ٢ٛ حُظٌُ٘ٞٞؿ٤

حُز٤٘ش ٝطٌِلش حُٔٞحى , ٝؿ٤خد ٤ٓخٓخص حُظؤ٤ٖٓ , ٝحُظٌِلش ح٠ُٝ٧ ػخ٤ُش , طـَرش ؿ٤َ ًخك٤ش 

ًَُ٘خص حُز٘خء , ٛؼٞرش ك٢ حُؼؼٍٞ ػ٠ِ حُٔٞحى حُو٠َحء ٝحُلٞحؿِ حُظ٢ طلٍٞ ىٕٝ حرظٌخٍ 

 حُ٘ظخّ ٝحُٔ٘ظـخص كٔذ ح٤ٔٛ٧ش.

mailto:almhdwi2002@yahoo.com
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ّح٧ه٠َ , ح٫ٓظيحٓش , حُظ٤ْٜٔ حُٔٔظيح حُز٘خء اٌىٍّبد اٌّفزبؽ١خ:  

 

ABSTRACT 

The term ―sustainability‖ came into the picture since the realization of 

―global warming‖. In 1987, The World Commission on Environment 

and Development defined ―sustainability‖ as ―meeting the needs of the 

present without compromising the ability of future generations to meet 

their own needs.‖ Its purpose is to create a balance between social and 

economic development with environmental protection. Libya green 

building industry is still considered as a new; it has a history of five 

years and it's expected to develop. At the moment, many building 

developer are demanding green building tactics and certification for 

their  new constructions. The findings of present study tried to outline 

of the potential link between respondent‘s consideration and real world 

green building projects to achieve green building construction. While 

there is a procedure of amendment has been done within Libya 

construction environment towards green building practices at the 

moment, inadequate study has been performed to investigate the 

motivations and barriers which help or constrain the implementation 

of green building strategies into the construction industry. The results 

of  current study provides better understanding  of obstacles for both 

governmental and private practitioners for application of green 

building practices in Libya construction  market. The research data are 

principally collected from a questionnaire survey designed through 

comprehensive literature survey and it filled up by professional 

participants who are involved or interested on in green building 

concept. Furthermore, data analysis conducted by a variety of 

statistical techniques and the results are interpreted  in detail Results 

reveal that, the most critical barriers to the achievement of sustainable 

practices are high technology in architecture design and material cost, 
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absence of insurance policies, high first cost, inadequate experience of 

construction companies, difficulty in finding green materials and 

barriers to system and product innovation in order of importance. 

Keywords: Green building, Sustainability, Sustainable Design. 

 

1 INTRODUCTION 

Green Buildings‘ participate  an significant role to accomplish 

the sustainable approach in the construction industry. While there is a 

procedure of amendment has been done within Libyan construction 

environment  towards green building practices at the moment, 

inadequate study has been performed to investigate the motivations 

and barriers which help or constrain the  implementation of green 

building strategies into  the construction industry. 

Currently the life-cycle cost analysis  is not used too much due 

to  lack of clear methodology, knowledge and absence of data . This 

can be confirmed by a study which performed in Canada to evaluate 

practitioner‘s understanding about cost premium, long-term, health 

and productivity benefits of green buildings. The results revealed 

that practitioners identified the high cost premiums as the main 

obstacle to invest in green building practices and the majority of 

them were doubtful regarding the size,  impact of productivity and 

health benefits[1] .   

Currently, Libyan construction industry seems unaware of 

potential benefits in order to reshape the market and client demand. 

That‘s why the choice of the winning bid is simple in principle: the 

most economically advantageous or short construction time offer. 

Award criteria other than price and time should take into account 

quality, performance and environmental effect assessment including 

sustainability factors. Market barriers can be unavailability of 
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technology and green materials. Two important decisions for the 

procurement of building materials and equipment are what to buy 

and from whom to buy it. For sustainable materials, made from 

recycled or agricultural waste, do not have any toxic or other 

emissions that contribute to building occupants health, it is necessary 

to know quantified environmental life-cycle product information. In 

a study of breaking down the barriers: challenges and solutions to 

code approval of green building, it is asked to code officials the 

reasons for denial of green product, material, system, or design 

application. The results showed that there are building code barriers 

to the  approval  of green building  alternatives. Technical barrier is 

supporting information for alternatives accompany plans and non-

technical one is a conflict with the intent of the code [2]. 

Currently, Libyan construction companies; both consultants 

and contractors, have little knowledge and experience on this issue. 

This causes in schedule delays and high initial cost of the projects 

and hinders the growth of green building market. This problem 

brings the question that what should be done to create, develop, 

apply and diffuse knowledge among practitioners in order to 

encourage and change the management systems of construction 

companies. Organizations should develop their knowledge on 

sustainability and be reluctant to finance and take risks in a highly 

competitive and uncertain environment since environmental issues 

influence business and business influence environmental protection 

and quality[3]. 

 

2  RESEARCH METHODOLOGY 

The questionnaire design was based on the comprehensive 

review. The review was performed to recognize the barriers and 

motivators that addressed in different earlier studies. and all known 
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motivators are classified as economic, social, environmental, market 

and organizational motivators. Moreover, all observed barriers are 

categorized as economic, awareness, educational, market and 

organizational. The questionnaire included of three main sections. 

The first section  was related to the issue about the respondents‘ 

background. The second section was arranged to comprehend 

respondents‘ awareness on the motivators and barriers about Libyan 

green building market. The Likert scale is used to show respondents‘ 

opinion. The scale integrated the responses of  ―Strongly agree‖, 

―Agree‖, ―Neutral‖, ―Disagree‖, and ―Strongly Disagree‖. Last 

section of the questionnaire was including of two open-ended 

questions where the respondents can mention their own perceptions. 

 

2.1 Data Collection  

The questionnaire investigation was performed amongst Libya 

experts who have knowledge in green building field and green 

building index system. In addition, questionnaire was distributed 

among the a few members of green building association in Libya. To 

increase the sample size, it was appealed from experts to distribute the 

questionnaire to their business associates and professionals who have 

a strong concern or contribution in green building market. As a result,  

34 effectively completed questionnaires were returned. The 

respondents survey demonstrates a wide-ranging of different 

professions including 35% architects, 22% civil engineers 21% 

mechanical engineers, , 10% environmental, 7% chemical engineers 

and 5% from other professions. 

The responses highlighted that ―familiar with green building ", 

working with consultants‖, ―internet research‖, "sharing knowledge 

with my colleagues", ―reading trade publications‖ and ―attending 

conferences‖ are common ways to gain green building understanding, 
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However, ―master degree‖ represents only 10 percent. 

3 RESULTS AND DISCUSSION  

3.1 Economic Barriers 

 The overall result in Figure 1 show that approximately 70% of 

the respondents put lack of government support as the foremost 

economic barrier to adopt the sustainable design approaches, and high 

technology and material cost as the second one. It is not unexpected to 

find high first cost, a common view, and customer unwillingness to 

pay extra cost as third and final economic barrier, respectively. The 

results support the previous studies. People who involved in a green 

building project still accept as true that green buildings have high cost 

premium [1, 4, 5]. The greater part of respondents do not believe high 

financial risk, high operation, maintenance and repair cost and lower 

return on investment as a barrier for green building movement. A1-A7 

present: Green buildings provide lower return on investment, The 

length payback period of the initial cost of green buildings is too long, 

Initial construction costs of green buildings are very high, Operation, 

maintenance and repair costs of green buildings are higher, Cost of 

green technologies and materials are too high, Customers are 

unwilling to pay for the green building projects., Government 

incentives are not enough to encourage green building movement, 

Financial risk of the green building projects is too high because they 

require some additional time due to integrated system and new 

technologies approval processes respectively. 
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Figure 1 Agreement of respondents on Economic barriers to green building 

movement 

 

3.2 Education/Awareness Barriers 

 The overall results in Figure 2 specify that around 60% of 

respondents stated that shortage of experienced professionals and 

inadequate cost-benefit studies are the major education/awareness 

barriers to green building progress. Decisions must be made a more 

practical life cycle cost- benefit analysis throughout the construction 

of sustainable design. Most of the earlier studies concentrated on the 

initial construction cost instead of life-cycle cost. Requirement of 

building performance data classification is another imperative factor. 

Green building data results must be attained and collected according 

to particular location and climate, building type/size, and proposed use 

[6]. Presently, performance data on green buildings are often 

incomplete and unstructured. Moreover, the information is limited 

within the individual regulations and feedback from operation to 
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design is limited [7]. B.1. What green means is not widely understood 

due to complexity issues and uncertainty about this area, B.2. There 

are not sufficient consultant and education program about green 

building concept, B.3. Researchers do not prove empirically the 

benefits of green buildings and so there is not accurate information to 

easily convince decision makers, B.4. Because green building 

knowledge (technologies, materials) is new, there are not enough 

resources or documentation, B.5. There is a shortage of professionals 

and workers with suitable experience, B.6. It is difficult to measure 

and to make identification, evaluation and verification of green 

buildings performance and so there is not reliable performance & 

saving data of green buildings, B.7. There is not a robust tracking and 

performance measurement system to evaluate environmental and 

financial performance data of green buildings, B.8. Life cycle cost 

assessment results for green building projects are not guaranteed, B.9. 

There is not enough cost-benefit of green building studies, 

respectively. 

 

Figure 2 Agreement of respondents on Education/awareness barriers to green 

building movement 
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3.3 Market Barriers 

 The majority of respondents believe wrong contracting and 

tendering process is the main obstacle that hinders the development 

and construction of green building projects in Libya as presented in 

Figure 3. Today‘s contracting and tendering procedures in the 

construction industry have plenty of negative aspects, concentrating 

on low cost and less time and ignorance of performance, influence the 

green building progress. Building contractors compete extremely to 

reduce the cost instead of technology enhancement [8]. While, green 

buildings required further time for design and construction due to 

other technologies.  Therefore,  this  situation  avoids  the contribution 

of the private sector in building industry due  to lack of superior 

financial resources.  Deficiencies in regulations and standards and 

absence of insurance policies are measured as effectual market 

barriers by respondents followed by difficulty in finding green 

materials, barriers to system and product innovation, insufficient 

number of investors, absence of proper Certification system and lack 

of consensus in the sector. In view of the fact that green buildings 

offer many profits such as less water and energy consumption and 

healthier for occupants, a variety of risks reduced, therefore this ought 

to be reflected to insurance premiums. However, in Libya there is not 

such an insurance policy specific to sustainable buildings. C.1. 

Building sector is resistance to change and innovation, C.2. There is 

not sufficient number of investors for the construction of green 

buildings, C.3. Building contracting and tendering process focus on 

low cost and less time rather than performance of the building, C.4. 

Regulations do not insist on a higher standard of building design and 

construction, C.5. There are barriers for system and product 

innovation due to regulations and existing standards, C.6. There is no 

available technology for green buildings in construction market, C.7. 
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It is difficult to find greener recycled and certified green building 

materials, C.8. There is no certification system such as LEED, 

BREEAM for Libya, C.9. There is a lack of consensus in the market 

about leading green standards, C.10. Companies in construction sector 

do not support each other in order to improve green building 

movement, C.11. Stakeholders involved over the lifetime of a building 

project have separate and distinct interests and so this makes it 

difficult to reach an agreement. 

 

 

Figure 3 Agreement of respondents on Market barriers to green building 

movement 

 

3.4 Organizational Barriers 

As specified in Figure 4  inadequate experience of construction 

companies is observed as the principal organizational barrier to the 

flourishing promotion of green building market. Experience and 

knowledge of green building strategies and energy or water modeling 

programs impact considerably the rate of project success. Other 
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organizational barriers are unavailability of management   systems   

and   wrong   financial   methods   usage   in   order of impact. This 

signified that construction companies do not try to alter their 

management structures in order to apply sustainability ideology. 

Uncertainties and risks concerning the fresh sustainable technologies 

and materials may direct them to the decision not to go green. Turner 

[5] affirmed that most organizations either do not care about the long-

term costs or give importance in their planning. Different accounting 

techniques, might cause the confusion between traditional building 

and green building [9]. D.1. Senior management does not see green 

buildings as a priority, D.2. There is not a centralized management 

system for the green building process, D.3. Most of the construction 

company‘s financial conditions are not appropriate for green building 

projects, D.4. Financial methods of the company are not appropriate to 

calculate life cycle costs of the building, D.5. Construction companies 

do not have enough experience. 

 

Figure 4. Agreement of respondents on Economic barriers to green building 

movement 
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3.5 Solutions for Barriers 

 Respondents listed a number of solutions and approaches that 

may progress the green building movement. The most frequently cited 

strategies are as follows: 

 Proper planning, planning is more significant than being 

green. 

 Life-cycle assessment of green buildings ought to be done to 

persuade the investors and government. 

 By assessing the financial implications of sustainable design 

in detail, making green buildings more flexible. choosing, 

feasible options during the design phase of the project, 

feasible options from economic point of view as much as 

possible. 

 Production of construction materials in Libya, using 

imported materials for being used sustainable material is 

contrary to the sustainability logic. Besides that the imported 

materials increase the cost and consequently affect 

negatively. 

 Easy access of technical information for material 

manufacturers must be provided. 

 Green buildings should be designed in an integrated way, 

basic design properties of the building should be defined by 

considering environmental conditions, sun, building 

direction and orientation. 

 The cost of green building varies according to design 

strategies. If the aim is saving the energy, the initial 

investment cost is higher for Turkish market conditions. 

However, since the unit price of energy is too expensive, 
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payback period can be short. For material selection, the 

initial cost is high and there is not payback but, it has a huge 

contribution on building occupant health. In addition, these 

systems should be monitored by building management 

system. Here, money seems as a continuous expenditure. 

The life cycle assessment of green buildings should be 

calculated by taking the design strategies into account. To 

impress and convince customers by economical evidences, 

energy-efficiency strategy can play a key role. 

 Government should impose some basic mandatory 

requirements and standards. Public awareness should be 

increased. Everybody should have knowledge about building 

resource reduction. 

 Developers, general contractor, sellers, buyers and building 

occupants should be educated and informed. Especially, 

energy and sustainable benefits of green buildings should be 

explained. 

 Improvement of volunteer certification and related real 

estate evaluation system, announcing the life-cycle cost 

analysis results, investigating the green building occupants 

of health and happiness indexes and publishing the results. 

 Constructing big and important projects in a green way can 

form basis. 

 Government policies should be structured in a supportive 

manner for green building construction. Making green 

buildings more favorable in the long and short-term by tax 

regulations. 
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4 CONCLUSION 

Most critical barriers to the achievement of sustainable practices are 

high technology and material cost, absence of insurance policies, high 

first cost, inadequate experience of construction companies, difficulty 

in finding green materials and barriers to system and product 

innovation in order of importance. Barriers to the growth of green 

building market are generally due to the relative youth of the industry, 

the nature of construction sector and unavailability of management 

systems. Many of these barriers can be eliminated through education, 

government support and research in green buildings. There are 

complaints of insufficient government support such as fiscal 

incentives, tax abatements and policy instrument. It is obvious from 

respondents‘ comments that they would like the government set 

mandatory regulations, policies and legislation for green buildings or 

incentives and introduce energy-efficiency regulation and code 

changes so that market demand can be created. Another role of 

government can be funding professional‘s education and research 

programs for green buildings and working on building certification 

procedure. Moreover, buildings which use environmentally-harmful 

products like fossil fuels should pay tax; on the other hand, green 

buildings should be awarded. The long- term cost saving of 

demonstrative projects can be publicized by government so that a 

competitive environment shall be created. Besides, respondents called 

for more cost-benefit studies on this topic to overcome initial cost 

problems and perceptions. More data and information needed to 

support the arguments of sustainable design on first cost; annual 

energy and other operating costs; occupant health, productivity, and 

well-being; environmental impacts; and other social and business 

impacts. Researchers should develop and refine methods of analyzing 

the true cost of green buildings over its entire life cycle. Increasing the 
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knowledge of financial earnings from productivity will greatly help 

the development of sustainable design. As the benefits of green 

buildings are realized by building stakeholders, the number of green 

buildings will increase. Insurance companies, banks and tenants 

should understand the benefits and value of green buildings so that a 

shift in the market demand can be created. Another most common idea 

among the respondents is that if owners and public are aware of 

potential savings from a life cycle perspective, they will demand 

environmentally responsible buildings. Here, since any added costs for 

the project effect primarily the clients; educational programs and 

financial incentives must be aimed directly at potential clients, in 

other words, the general public. The problems with conventional 

buildings are known, the benefits of green buildings have been 

identified. Majority respondents predict that green buildings are the 

new approach of future construction.  
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ABSTRACT 
 Study of Traffic intersections Tool Version 5.1 (SIDRA 

INTERSECTION 5.1 Version Software) is a macroscopic 

deterministic traffic signal system simulation and optimization 

computer program. The program is used to optimize the performance 

of urban signal systems with respect to delay, number of intersection 

stops, and, most significantly, fuel consumption. A new set of 

interrelated algorithms that consider current vehicle fleet performance 

is described as well as a number of other factors for estimating fuel 

consumption. Besides considering fuel consumption, these algorithms 

have been expanded in scope to include estimates of air pollutant 

emissions and user costs. These additions and changes will result in 

the expansion of the SIDRA INTERSECTION performance data 

summary to cover a wider range of measures of effectiveness 

describing the quality of traffic signal system performance. SIDRA 

INTERSECTION has been successfully in this study in improving 

system speed during peak hours in the morning and in the evening. As 

well as reduced fuel consumption of respectively in both periods.  

Keywords: intersections; SIDRA INTERSECTION; traffic signal; 

performance; consumption. 
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1. Introduction 

Intersections play an important role in the road network, where traffic 

flows in different directions converge. Because of their influence each 

other, disturbance of pedestrians and bicycle to vehicles, and the loss 

of green time for beginning and clearance and so on, the capacity of 

intersections is much lower than that of their approach links. Thus, the 

intersections usually are the bottleneck of the network, the popular 

and immediate source of the traffic jam and traffic accidents. 

Urban traffic congestion is currently severe in most cities in the world 

and intelligent transportation systems are being designed to provide 

real-time control and route guidance to motorists to optimize traffic 

network performance. Actuated control polices and adaptive control 

strategies are becoming popular because of their potential to reduce 

delays at intersections. The advent of extremely fast methods of 

communication and computation in the past decade has created many 

new opportunities for controlling traffic on road networks 

Thus, by using the data at two traffic intersections and one roundabout 

which were collected at the study area in Ajdabya, we can estimate the 

numbers of transportation at the peak hours, at every intersection the 

data will collect every one hour for all vehicles to get the summation 

of the transportation at that point, Finally, the delay data was analyzed 

by using SIDRA software to find how to get some idea to solve the 

delay and congestion problems on the roads 

2. Study Area 

The study will shall focus on the most congested areas in Ajdabya , 

Libya. This study was carried out on three intersections in Ajdabya 

(those intersections some of them are three directions and roundabout 
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) as shown in Figure 1.1 which comprised of streets namely Alkoufra 

street , Almgaref street, Aatls street, Musrata street, Tripole street. 

 

Figure 1 Typical study area from intersections 

 
3. Literature Review 

Most of traffic signal studies focus on the estimation of delays and 

queue lengths that result from the adoption of a signal control strategy 

at individual intersections, as well as on a sequence of intersections. 

Traffic delays and queues are principal performance measures that 

enter into the determination of intersection level of service in the 

evaluation of the adequacy of lanes, and in the estimation of fuel 

consumption and emissions. Since numerous transport authorities 

decided that an acceptable is one of the basic parameters to be fulfilled 

in signal control design, the obtained minimum delay being the 
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foremost goal to the traffic engineers. Delays estimation at signalized 

intersections has been extensively studied in the literature and several 

methods for estimating vehicle delay at signalized intersections have 

been widely used. However, it seems that the exploration on the 

method for estimating the delay is still continuously conducted. This 

is may be due to the consideration of various variables which could 

affect the delays.  

Engineers install traffic signals to provide safe right of way to 

competing traffic movements. When two or more traffic signals are 

located in close vicinity, traffic flow on links joining the two signals 

becomes dependent on timings at these signals. 

Dependency may be strong or weak depending on a number of factors, 

which including: 

1. Type of facility, 

2.  Distance between signals. 

3.  Link speed. 

4. Traffic volumes. 

5. Traffic distribution and origin/destination patterns. 

Typically, the first two of these factors remain unchanged for many 

years. However, the other three may change from one day to the next 

and several times within a day. At certain times of a day, arterial 

traffic flow may be balanced in both directions or be predominant in 

one direction. Coordinating a pair of traffic signals improves traffic 

flow when there is high flow dependency between pairs of signals. A 

signalized arterial may contain as few as two signals or as many as a 

dozen or more signals. Most urban arterials have predominant traffic 

flow in at least one flow direction during a significant part of each 

day. During these times, traffic flow can be significantly improved by 

coordinating all traffic signals on the arterial (Chaudhary 2002). 
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Coordinating two or more signals on a signalized arterial requires the 

determination of the following four signal-timing parameters to 

achieve the desired results or objectives: 

• Cycle length. 

• Green splits. 

• Phase sequence or order. 

• Offsets.  

Providing or maintaining safe flow of traffic and pedestrian traffic at 

each signal in the system is very important. Engineers achieve this 

objective by selecting phase clearance times that satisfy minimum 

requirements based on operational needs and driver expectancy. In 

addition, engineers can coordinate signals to achieve one or more of 

the following objectives: 

• minimizing delay. 

• minimizing number of stops. 

• maximizing progression efficiency. 

• minimizing queue size at approaches. 

• maximizing system throughput. 

 

4. Principle of Traffic Signal Coordination  

An offset is defined as the time difference in the beginning of green 

between adjacent traffic control signals and is expressed in seconds. 

Traffic signal coordination is a method of establishing relationships 

between adjacent traffic control signals using offsets. Traffic signal 

coordination reduces delay and unnecessary stops at traffic signals. 

The benefit of traffic signal coordination is based on the relationship 

between the prevailing speed of vehicles on the main street, the 

spacing of/distance between traffic signals, the hourly traffic volume 

on a major street, hourly traffic volumes on the side streets, and 
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number of non-signalized intersections along the roadway system 

(Whelan 1995). Travel speed along a roadway system is dependent on 

the signal spacing and the cycle length at traffic signals. Travel speeds 

are lower when traffic signals are closely spaced and operate under a 

short cycle length. Conversely, higher travel speeds are a result of 

long cycle lengths and large spacing between intersections. Traffic 

signal coordination can be achieved at short signal spacing, such as at 

0.25 mile, as long as the traffic volumes are low and short cycles 70 

second or less can be used. As arterial and cross-street traffic volumes 

increase, longer cycle lengths must be used in order to increase 

capacity by minimizing lost time. As a result, cycle lengths of 90 to 

120 seconds are commonly used in those areas. A spacing of 0.5 miles 

will enable traffic flow at a wide range of speeds, with cycle lengths 

ranging from 60 to 120 seconds (McShane et al. 2004). 

5. Delay Studies  

Delay studies are very common in the traffic management study.  In 

fact, delay is considered as one of the most important MOEs to be 

evaluated in determining the Level of Service (LOS) of signalized or 

unsignalized intersection.  Delay has many uses, including 

measurement of the quality of traffic flow and evaluation of need for 

traffic signals.  Intersections delay can be estimated with available 

equations from the literature or by using the traffic simulation model 

such as SIDRA intersection.  However, the inputs to the equations and 

the models can be extensive, and hence, the results can be erroneous, 

so field studies are often used at operating intersections.  

 One of the major problems to be deal with intersection delay studies 

is the definition of delay.  There are many type of delay, and using 

terms casually can lead to extensive error.  Some of the available 
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terminologies describing delay at intersections had been briefly 

discussed in List of Terminologies. 

As mentioned in the earlier section, delay at signalized intersection is 

defined and used in many different ways.  However, there are three 

most common delay used by the traffic engineer, i.e. control delay, 

approach delay and stopped delay.  Control delay is defined as the 

total delay due to the signalized intersection and includes deceleration 

delay, stopped delay and acceleration delay. Trace individual vehicle 

trajectories, researchers have experimented with a variety of devices 

and procedures including ground-based time-lapse photography 

(Buehler et al. 1976), aerial time-lapse photography (Benekohal 

1991), and video (Benekohal et al. 1992).  Unfortunately, these 

techniques tend to be very laborious, time consuming (Olszewski 

1993), and not surprisingly, expensive.  For these reasons, control 

delay is rarely measured. 

Meanwhile, approach delay is defined as the difference between the 

times used by any vehicle to travel a fixed distance from a pre-

specified point upstream of an intersection to the intersection stop bar 

and the free-flow time associated with that distance (Reilly et al. 

1976).  Using a fixed reference distance for measuring delay is a direct 

response to the difficulties mentioned above concerning the trace of 

individual vehicle trajectories. Examples of past applications of the 

approach delay concept include those of (Reilly et al. 1976) and 

(Olszewski 1993). However, assuming a fixed reference distance for 

measuring delay ignores two key characteristics of traffic flow at 

signalized intersections, i.e. 

i. Deceleration does not necessarily begin at a fixed distance 

upstream of an intersection, and  
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ii. Acceleration may still occur after the intersection stop bar 

Therefore, as a result of these limitations, the approach delay concept 

is also not frequently used in practice. 

Stopped delay is defined as the time a vehicle is stopped at an 

intersection.  There are several techniques to measure stopped delay, 

including the ―stopped-count volume‖ technique, and the ―test car‖ 

technique (TRB 1994).  Of these, the stopped-vehicle count technique 

is the most common approach to measure stopped delay (TRB 1994).  

With this technique, stopped delay is measured indirectly based on the 

number of stopped vehicles recorded at a specific time intervals and 

the volume of vehicles crossing the stop bar during the total duration 

of the survey.  The technique is relatively simple to execute, although 

it may be quite labor intensive if long queues are present. In addition 

to this, questions remain with respect to the accuracy of the technique, 

particularly in situations of low volumes and short red intervals (Teply 

1989). 

 

 

 

 

 

 

6. Methodology  
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 Figure 2 diagram of an overview of the study 

7. Data Collection Time 

After observing the chosen intersection, and comparing the daily peak 

hours (morning Vs evening) we noticed that the highest traffic volume 

appears at the morning peak hour. 

Data were collected during weekday‘s periods in morning peak hour. 

It is considered appropriate because wide range of platoon sizes were 

recorded. Data were not collected during inclement weather or 
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unusual traffic conditions like a traffic accident. Field research would 

be made long two weeks. 

 

Figure 3 Intersection1 .(Tripole street Intersection) 

 

 

 Figure 4 Intersection2 . (Eljoumhorya bank Intersection) 
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Figure 5  Roundabout . (Elshohada Roundabout) 

 

Table1 Data Collection Time 

Time  Data  Intersection 

12:30-1:30 PM 30/09/2018 Intersection 1 

12:30-1:30 PM 14/10/2018 Intersection 2 

12:30-1:30 PM 25/10/2018   Roundabout 

 

8. Data Processing and Analysis  

Extracted data on the movement of the car was stored spreadsheets. 

Data were analyzed for the total volume of rush hour traffic and 

converted to the percentage of cars as for the trucks do not change 

because the program to accommodate the volume of cars and trucks 

only (PCU), to obtain the flow volume for each lane. As shown in 

Table 4.1. 
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Table 2 Conversion factors to PCU's 

TYPE OF VEHICLE                                                                  FACTOR 

Car                                                                                         1 

Motor cycle                                                                                 0.33 

Van                                                                                          1 

Light lorry                                                                                  1.5 

Heavy lorry                                                                                  2.5 

Bus                                                                                            2 

Source: Highway Capacity Manual 2000 

 

9. Traffic Flow Volume and Timing  

These tables shown traffic flow volume and cycle time as shown for 

all intersections and Roundabouts. 

Table 3Cycle time for intersection 

TIMING 

Intersections 

 

Intersection 1 

phases Green 

time 

Yellow 

time  

Red      

time 

Cycle   

time 

Phase 1 83 3 38  

247 Phase 2 82 3 40 

Phase 3 82 3 31 

 

 

Intersection 2 

Phase 1 40 3 20  

138 

Phase 2 57 1 19 

Phase 3 41 1 27 
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Table 4 Traffic Flow Volume (Intersection 1) 

DIRECTION TRAFFIC FLOW VOLUME 

 Light Heavy Total 

 

 

West 

 

Left 1629 53 1682 

Straight - - - 

Right 659 55 714 

Total 2288 108 2405 

 

 

South 

 

Left 993 38 1031 

Straight 961 22 983 

Right - - - 

Total 1954 60 2014 

 

 

North 

 

Left 201 12 213 

Straight 923 55 978 

Right 990 23 1013 

Total 2114 90 2204 

 

Table 5 Traffic Flow Volume (Intersection 2) 

Direction TRAFFIC FLOW VOLUME 

 Light Heavy Total 

 

 

East 

Left 539 17 556 

Straight - - - 

Right 174 12 186 

Total 713 29 742 

 

 

South 

 

Left 101 8 109 

Straight 1192 50 1242 

Right 375 20 395 

Total 1668 78 1746 

 

 

North 

 

Left 667 12 679 

Straight 1310 60 1370 

Right - - - 

Total 1977 72 2049 
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Table 6  Traffic Flow Volume (Roundabout) 

Direction TRAFFIC FLOW VOLUME 

 Light Heavy Total 

 

 

East 

Left 589 12 601 

Right 808 23 831 

Total 1397 35 1432 

 

 

West 

 

Left 479 21 500 

Right 472 23 495 

Total 951 44 995 

 

 

South 

 

Left 400 35 435 

Right 624 20 644 

Total 1024 55 1079 

 

 

North 

 

Left 633 36 669 

Right 340 10 350 

Total 973 46 1019 

 

Suggestion for The study  

One of the most important measures of effectiveness in traffic studies 

is the delay to vehicles in the system. Delay represents indirect costs 

to the motorist in terms of lost time, discomfort and frustration, and a 

direct cost in terms of fuel consumption during idling. Excessive delay 

at signalized intersections reflects inefficiency in the signal timing, as 

the traffic flow in the major road has high value, this amount affected 

on minor road. 

So one of the methods for improving  performance is coordinating 

traffic signal in intersections, Simulating system with SIDRA shows 

when intersections are uncoordinated the same as the site, the amount 

of delay, queue, travel time and system speed are almost near to 

practical measuring. 
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To avoid the congestion and obstacles faced by drivers at intersections 

there were proposals to improve the level of service in these 

intersections. Typical eligible Intersection proposals are . 

a. Increase and upgrade cycle time. 

b. Increase lane and widening of shoulders 

 

10.  Results and Outputs  

After running the SIDRA INTERSECTION software, the software 

came up with this attached results, here is the detailed results and the 

following figures the results individually. 

A product (output) of this software application would be produced 

after all of the input data achieved, analyzed, grouped and included in 

software. This product will giving value performance index minimum 

as shown in tables. 

Table 7 Summary of SIDRA results in all intersections (before 

optimization) 

No. of 

Intersecti

on 

Travel 

time  

(veh-h) 

Effective 

Stops 

(veh/h) 

Fuel 

consumptio

n (lit) 

Delay 

(sec/veh) 
LOS 

1 1315.6 7558.1 2200.3 615.2 F 

2 163.1 4601.2 496.3 78.9 F 

 

Table 8 Summary of SIDRA results in all roundabout (before 

optimization) 

No. of 

Roundabout  

     

Travel time 

 (veh-h) 

Effective 

Stops (veh/h) 

Fuel 

consumption 

(lit) 

Delay 

(sec/veh) 
LOS 

1 131.2 8294.7 468.0 55.4 E 
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Table 9 Summary of SIDRA results in all intersections (after 

optimization) 

No. of 

Intersection  

         

Travel 

time  

(veh-h) 

Effective 

Stops 

(veh/h) 

Fuel 

consumption 

(lit) 

Delay 

(sec/veh) 

Proposal 

 

1 

 

129.9 

 

5179.7 

 

554.1 

 

24.6 

Add cycle 

time 

Add lanes 

 

2 

 

84.1 

 

3348.5 

 

367.2 

 

21.7 

Add cycle 

time 

Add lanes 

 

Table 10 Summary of SIDRA results in all roundabout (after 

optimization) 

No. of 

Roundabout 

Travel 

time  

(veh-h) 

Effective 

Stops 

(veh/h) 

Fuel 

consumption 

(lit) 

Delay 

(sec/veh) 

LOS 

      

Proposal 

 

1 

 

86.8 

 

4847.3 

 

394.2 

 

21.6 

 

C Add lanes 

 

11. Conclusion  

Service optimization of road intersections is a very cost effective way 

to improve the flow of traffic along a specific corridor. By retiming 

existing traffic signals to current traffic patterns, the efficiency of each 

intersection will increase dramatically. Improved traffic flow equates 

to reduced intersection delays, lower air pollution/vehicular emissions, 

and reduced gasoline consumption. These positive benefits mean 

commuters save time and money!' 
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After getting the results unsatisfactory any were obtained on the level 

of service (F) this level is the worst level of service that we need to get 

the level of service gives traffic excellent and avoid the problems that 

have been mentioned in the past so we can predict with some solutions 

to raise the level of service intersections and roundabouts the solutions 

are put economic order. 

1 . Rationalization of drivers using signals the direction of the right 

and left 

2 .  Awareness and rationalization of drivers for driving laws and 

regulations, for example, how the leadership within roundabouts, 

where the law roundabouts be eligibility of the vehicle is existing 

inside roundabout. 

3 .  changing some movements Traffic  of the trends, for example, at 

the intersection of  Republic Bank at the direction coming from the 

martyrs roundabout to the city center needs to constantly open green 

light. 

4 .   we notice some intersections needs to maintenance of road. 

Recommendations  

Successfully reducing the effects of congestion on our lives requires 

some coordinated approaches – construction, preservation and 

operation. 

1. Before collecting the data careful and detailed study must be done 

about the software intended to be used to understand its requirements 

and the data needed as input and for the calibration process 
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2. Some intersections needed to add links to help traffic flow 

especially traffic movement on turn left 

3. The last recommendation is change from private transportation to 

public transportation to get rid of congestion and blocking traffic on 

the roads. 
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Abstract 

One of the major elements shaping the historic cities image and 

identity is the landmark. In the case of Al-Khums city in Libya, new 

and inconsiderate developments have dissipated the dominance of 

landmarks and this work examined the resident and non-resident 

identification of the city‘s landmarks and its effect on their 

imageability. The study used mental mapping method to collect the 

landmarks images and their characteristics. The study results showed 

that the residents and non-residents identified buildings and open 

spaces of the city as landmarks, and in this regard, size, façade, color 

and scale influenced their identification. This study reveals the 

significance of preserving landmarks in order to preserve the character 

of Al-Khums in the face of addition new structures being developed. 

 اٌٍّخـ

حُٔؼِْ  ٛٞ أكي حُؼ٘خَٛ حَُث٤ٔ٤ش حُظ٢ طٌَ٘ ٍٛٞس حُٔيٕ حُظخ٣ٍو٤ش ٣ٞٛٝظٜخ. ك٢ ىٍحٓش 

, ٓي٣٘ش حُؤْ ك٢ ٤ُز٤خ , كوي أىص حُظطٍٞحص حُـي٣يس ٝؿ٤َ حُٔظٔخٛٔش ا٠ُ طزي٣ي ٤ٛٔ٘ش حُٔؼخُْ 

ٝرلغ ٌٛح حُؼَٔ ك٢ طلي٣ي حُٔو٤ٔ٤ٖ ٝؿ٤َ حُٔو٤ٔ٤ٖ ُٔؼخُْ حُٔي٣٘ش ٝأػَٛخ ػ٠ِ طو٤ِّْٜ. 

حٓظويٓض حُيٍحٓش ٣َ١وش ٍْٓ حُوَحث٢ ح٤ٌُ٘ٛش ُـٔغ ٍٛٞ حُٔؼخُْ ٝهٜخثٜٜخ. ٝأظَٜص 

ٗظخثؾ حُيٍحٓش إٔ حٌُٔخٕ ٝؿ٤َ حُٔو٤ٔ٤ٖ كيىٝح حُٔزخ٢ٗ ٝحُٔٔخكخص حُٔلظٞكش ُِٔي٣٘ش ًٔؼخُْ , 

حُٜيى , أػَ حُلـْ ٝحُٞحؿٜش ٝحُِٕٞ ٝح٫ٍطلخع ك٢ طلي٣ي ٣ٞٛظْٜ. طٌ٘ق ٌٛٙ ٝك٢ ٌٛح 

mailto:kreetalh@gmail.com
mailto:kreetalh@yahoo.com
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حُيٍحٓش ػٖ أ٤ٔٛش حُللخظ ػ٠ِ حُٔؼخُْ ٖٓ أؿَ حُللخظ ػ٠ِ ٍٛٞس ٣ٞٛٝش ٓي٣٘ش  حُؤْ ك٢ 

 ٓٞحؿٜش اٟخكش ٓزخ٢ٗ ؿي٣يس.

Keywords: Al-Khums, Perception, Landmarks; coastal city identity / 

image  

Introduction 

Every city should strive to develop good urban design qualities, 

particularly when it comes to its historical part in order to preserve the 

city‘s identity. In the developing world, both conservation and 

redevelopment have been ongoing and this has formed the shape of 

historic cities. For instance, in Libya, Al-Khums is the one city to be 

considered to have the longest history of urbanization (Agael, 2017). 

The historical landmarks in the city have been the main attraction for 

both resident and non-resident alike, with the historical values deemed 

to be referent elements. In this regard, the importance of Leptis 

Magna– a city that was ruled by the Roman empire - has only matured 

over time and has deep roots in history in that history influences make 

the city a monumental landmark. Other significant landmarks include 

Gama Al-Pasha, Gamal Abdel Nasser Square, Manara and Jazera 

Duaran (roundabout), with the main roundabout referred to as the 

second most popular landmark next only to the sea. This is because it 

is a link between the two streets in the city with the most connectivity 

values . 

However, the historic city of the city center of Al Khums, is being 

threatened by new developments that are slowly eroding the historical 

identity of the city. Heedless developments have slowly eroded the 

identity of the few distinctive elements of the city referred to as 

landmarks. Although contextual compatibility between old and new 

landmarks need to be ensured, current developments are more focused 
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on the commercialization in the city rather than the district‘s image 

and identity. In this work, the author obtains the identification of the 

landmark from the resident and non-residents of Al-Khums. This is 

done to determine the attributes and characteristics of such landmarks 

and their influence on the recognition of the people. The findings 

reveal the landmarks effect on the experience and perceptions of both 

residents and non-residents alike of the city of Al-Khums. 

Literature Review 

Lynch (1960) was the pioneer who introduced ‗landmark‘ as a concept 

in his work called, ―Image of the City‖. He described landmarks as 

elements built in vertical form that can be seen from afar by an 

observer and acts as guidance. According to       Damayanti (2014), a 

landmark can take the form of a three-dimensional object that stands 

apart in the perception of the observers. The author further explained 

that, contrasting to its background, a landmark has a clear form and is 

prominent from a spatial location for clear identification and this is 

consistent with the landmark definition provided by Lynch (1960). 

Meanwhile, (Montazerolhodjah (2018) referred to a landmark as any 

urban landscape feature that stands out from its contextual 

characteristics, with displayed attributes, and it is unique in physique 

and spirit, is influential and is impressive. This indicates that a 

landmark neither has to be vertical nor three-dimensional. The author 

further divided landmarks into four categories, which are natural 

landmarks, constructed landmarks (Moughtin et al., 1999), distant 

landmarks and local landmarks (Lynch, 1960). He included 

constructed open-spaces as an added landmark category. 

Moreover, place markers are described as physical elements regardless 

of their size or height (Norsidah, 2012) and they are often deemed as 

local landmarks that act as reference points for travelers upon arriving 
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in a new place. This study defines landmarks as the visible and 

recognizable elements, either from far or in a space within an area or a 

place, so long as they are distinctive from their surroundings, with 

remarkable spatial locations. 

The identification of a landmark involves the cognizance of its 

attributes and characteristics that affect the thoughts and perceptions 

of the viewer. Such characteristics make the landmark attractive and 

this may influence the imageability and memory of resident and non-

resident of the city. Every landmark reflects an attribute or more and 

these include scale, proportion and size, colors, singularity/distinctive 

differences, and strategic position, ornamentation/detailed 

richness/decoration, orientation/point of reference, symbolism, and the 

value of the architecture as described in the study by Peters, Hussain 

and Ujang (2014). Meanwhile, place identity refers to the personal 

identity of the individual relating to another individual, environment 

and surrounding along with the added characteristic features that are 

important to his/her life      Parsa (2015) . 

It is thus significant to determine the imageability of residents and 

non-residents of the urban elements making up the image and identity 

of Al-Khums. This is specifically significant to historical cities that 

are facing threats from unfit developments. In each human, there is a 

habit to create a mental image from direct experiences and such 

images largely depend on his/her personal appreciation, lifestyle or the 

values that he/she holds (Hussain 2014). This mental map help the 

individual to orient himself/or herself of the city and gains complexity 

as the area becomes deeply understood. Lynch‘s (1960) pioneering 

study evidenced that environmental images stem from the two-way 

process of observer and environment . 
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In the present study, the mental mapping method is utilized to 

encapsulate the mental images of residents and non-residents of the 

city of Al-Khums. 

Case Study 

Al-Khums, also referred to as Homs or Al-Khoms is a Libyan city in 

the northwest of the country and is located on the Mediterranean 

coast, lying around 60 miles (97 km) from Tripoli to the southeast. 

The city of Al-Khums is a tourist attraction for the ancient city of 

Leptis, where the exotic remnants of the Roman architecture (Figure 

1) can still be found. Al-Khums is basically a historical city with rich 

cultural heritage and it exemplifies the urban settlement in Libya. 

More specifically, the old Al-Khums section serves as the center of 

the city‘s history, with several buildings and urban features, 

facilitating the view of the social and physical environment of the past 

and the present of Libya, and ensuring that the city has a distinct 

identity. In addition to new developments, colonization has laid down 

the basis of the new phase of urban and architecture planning, prior to 

the dynamic development in the second half of the 20th century. Al-

Khums is the link between Libya and the rest of the countries of the 

world, within the core of which the culture and arts of Libya are 

contained. Hence, the city displays the development of Libya‘s 

architectural and urban identity. 
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Figure 1 Location of Al-Khums city in Libya 

Research Methods 

Lynch‘s (1960) method is adopted in this study to collect detailed 

information on the cognitive maps of residents and non-residents. The 

method has been extensively used in literature to easily reproduce the 

internal image of the individual of the environment . 

More specifically, mental maps form what an individual knows and 

remembers about a specific place and in this regard, Hussain (2014) 

described it as external map-like product that represents our 

knowledge of the world. He further stated that one of the major mental 

map strengths is the capability of gathering information concerning 

the features existing in the world and concerning the feelings, attitudes 

and perceptions that the features hold. Information can be gathered 

from simple or in-depth interview sessions, with the respondents 

requested to draw their mental maps afterwards. In the exercise of 

mental mapping, the researcher requested the residents and non-

residents to draw a mental map comprising of landmarks in the city of 

Al-Khums. Additionally, they were also requested to sketch 2D or 3D 



 

 ػذد خبؿ 

ثبٌّئرّش ٚ اٌّؼشك اٌزمٕٟ 

الاٚي ٌٍٕٙذعخ اٌّؼّبس٠خ 

 ٚاٌّذ١ٔخ

    2019February فجشا٠ش

International 

 Science and Technology Journal 

 المجمة الدولية لمعموم والتقنية

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

Copyright © ISTJ   569 

 
 

drawings of the elements that stand out to them as familiar landmarks 

in Al-Khums. Following the drawings, the respondents were requested 

to explain the elements in their drawings or their notes. The researcher 

managed to capture photographs in the field observation to document 

the actual area. For the research findings, the researcher conducted a 

comparison between the mental mapping and the data from the field 

observations and conducted a descriptive analysis of them. 

Study Results 

The study attempted to identify the experience of residents and non-

residents of the landmarks in Al-Khums. It is expected that the 

respondents obtained their familiarity from their period of 

involvement with the landmarks or from the landmarks attributes 

influence. Analysis indicated that the identification of the residents of 

landmarks showed their familiarity with them, where specifically, they 

related their attributed to the landmarks features that are familiar to 

them and that influences their identification of it. This was reflected in 

the second mental mapping stage where the respondents were 

requested to draw the landmarks. According to Larice and Macdonald 

(2013), landmarks refer to the most identity clues of the city or 

structure that adds to the individual‘s familiarity. 

A total of 29 respondents were willing participants to the      interview 

– the method of survey fundamentally adopted in this research. The 

respondents comprised of 17 men and 12 women, who were local to 

the area and whose ages ranged between 18-60 years old. The 

respondents varied in their professions from government servants, to 

drivers, teachers, engineers, students, housewives and some were 

unemployed. 

They identified landmarks that comprised of old and new features of 

Al-Khums and sketched maps through the use of symbols/shapes to 
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demonstrate the recognizable landmarks. Based on the results, the top 

distinctive elements/features were obtained as landmarks as classified 

by the respondents. The top eight (8) identified landmarks are 

tabulated in Table 1, organized in order from the most to the least 

identified. 

Table 1: Ranking order of landmarks according to the frequency of 

identification by respondents 

No Landmarks Frequency 

1 Madinat Libda 26 

2 Building Cement Company 19 

3 Alsaraya Hospital 14 

4 Al-Basha Mosque 13 

5 Gamal Abdel Nasser Square 11 

6 Jazera Duaran (roundabout) 9  

7 Almjme Aliidari 7 

8 Manara 2 

 

Surprisingly, as evident from Figure 2, the top identifiable landmark 

that the respondents mentioned and drew is the Al-Khums sea. This 

was an unexpected finding owing to two major reasons; first, the 

participants had unintentionally sketched the sea area as part of their 

demonstrations, and second, the sea infused a visual as a landmark to 

both cognitions of residents and non-residents. Therefore, it can be 

concluded that the sea is significant in developing the city structure in 

the participants‘ perceptions. Moreover, on the basis of further 

explanation of the respondents‘ sketches, some of them viewed the sea 

as a landmark, which identifies it as such. Also, the researcher 

observed that the sea attribute contrasts with the surroundings and it 

can be seen from afar. This result supports the findings reported by 
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Ghasemi (2017) who revealed natural elements and defined features, 

elements or spaces to influence the view of landmarks. 

 

Figure 2 Sketch from Respondents‘ Identification 

As for the rest of the top identified landmarks, residents and non-

residents placed Al-Basha mosque in fourth position and despite the 

mosques partial constitution of the Gamal Abdel Nasser Square, it 

constitutes distinct recognition from the respondents‘ identification. 

Further stage of mental mapping involved the portrayal of identical 

outcomes from the respondents‘ illustration of 2D or 3D sketch of the 

elements/features that they considered as landmarks. The made 

statements and justification to the characteristics and attributes that 

make the elements as landmarks through their drawing or notes. In the 

proceeding sections the landmarks characteristics and attributes are 

discussed. The results of the top familiar landmarks as illustrated by 

both resident and non-resident alike are tabulated in Table 1. 

From Table 1, it is clear that the landmarks that form the most 

established and renowned historical symbols of the city of Al-Khums 

which are Al-Basha mosque and Menara, which were surpassed by 

Alsaraya hospital and Building Cement Company. This shows that the 

new buildings have eroded the dominance and superiority of the 

ancient structures and have distracted the captivation and attraction of 

residents and non-residents. 
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In the second analysis stage, the attributes and characteristics 

influencing the respondents‘ identification of landmarks were 

addressed. This study ran the mental mapping technique where the 

respondents were requested to generate two or three dimensional 

drawings of the top familiar landmarks. In the process, the 

respondents had a tendency to use their words for definition and 

describing the landmarks properties. For instance, R12 confirmed 

from her mental mapping of the appreciation and attraction of the size 

and scale, symbolism and singularity of the Alsaraya hospital, while 

R8 indicated his attraction to the use of architectural and design style, 

as well as the materials of Al-Basha mosque. Moreover, R15 

illustrated the significance of the size of Alsaraya Hospital and its 

function as a guide to the city (point of reference). Such details were 

clear in the illustrated drawings of the top recognizable landmarks in 

the eyes of the respondents, among which are displayed as follows; 

                 

Figure 5 Drawings of the characteristics associated with the most familiar 

landmarks to the respondents 
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In reference to the landmarks identification in Table 1, newly built 

structured have overshadowed the identification of historical 

landmarks and such observation confirms that newly built landmarks 

with their considerable sizes and scale attracts increasing attention and 

interests and visually forms the city in the residents and non-residents‘ 

perceptions. Here, the identification of historical landmarks along with 

their characteristics shows the significant influence of the elements to 

their experience of the place. Their strong attraction to the new 

buildings that are involved in commercial activities appear to 

influence their perceptions and this supports the premise that new and 

dominant structures that are in disharmony with the identity of the 

place threatens its heritage values as is evident with Al-Khums. 

Conclusion 

This study obtained the identification of landmarks from residents and 

non-residents in Al-Khums and the finding supported the assumption 

that recently developed landmarks have eroded the identity of the city, 

lessening its historical attraction to the respondents as such 

identification reflect the imageability of the respondents. This 

conclusion stems from the identified landmarks among the 

respondents which ranked modern structures to be more attractive of 

equally matching the significance of historical landmarks. Majority of 

the respondents (residents and non-residents) however still regard old 

structures/elements as landmarks but the identification of newly built 

landmarks along with them, indicates that the latter influences the 

image of the former and thus, the image of the city. The results show 

the imageability of the respondents in depicting the city‘s 

characteristics and identity as a historical place of attraction. This 

study addressed the identification of landmarks and the way their 

attributes influence such identification. The findings have implications 
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for stakeholders that design, plan, conserve and promote tourism in 

Al-Khums, and other historic cities in Libya. 
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 اٌٍّخـ 

 حَُؿْ ٝػ٠ِ حُز٘خء ٓٞحى طٞكَ ٓيٟ ػ٠ِ حُٔوظِلش حُٔ٘خ٣ٍغ ٝط٘ل٤ٌ حُظ٤ٔ٘ش هط٢ طؼظٔي

 اً حُٜيحٍس ٌٓخٗش طلظَ حُوَٓخٗش طِحٍ ك٬ حُِٖٓ رٍَٔٝ حُٔٔظؼِٔش حُز٘خء ٓٞحى ٖٓ ططٍٞ

 حُوَٓخٗش أٗٞحع ٝطؼيىص ًٔخ ٛخثِش رٍٜٞس ٝٛ٘خػظٜخ اٗظخؿٜخ ١َم ططٍٞص ٝطلٔ٘ض

 ػٖ ًُي ٝطْ.حُٔوظِلش حُٔـخ٫ص ٝك٢ ٧ؿِٜخ حُٔٔظؼِٔش ح٧ؿَحٝ زؼخ ُٔظطِزخصط حُٔ٘ظـش

 أ٤ٔٛش طظَٜ ٌٛح ٖٓ ح٩ٗظخؽ ١َم ط٘ٞع أٝ ح٩ٟخكخص أٝ رخٓظؼٔخٍ ٌٓٞٗخطٜخ ط٘ٞع ٣َ١ن

 ح٠ُٜ٘ش حُؼَٔح٤ٗش. ٓٔظوز٬ ػ٤ِٜخ ٝطؼظٔي حػظٔيص ػ٤ِٜخ اٗ٘خث٤ش ٓخىس رٜلظٜخ حُوَٓخٗش

 حُىَٛص ك٤غ ػوٞى ٌٓ٘ ح٩ٗ٘خء هطخع ٝ حُز٘خء ٓٞحى ٓـخٍ ك٢ أٓخ٤ٓش ًٔخىس حُِؿخؽ ىهَ

 ُِ٘لخ٣خص اٗظخؿخ   ح٧ًؼَ ؿؼِٚ ٓٔخ حُٔؼ٤٘ش , ٓٔظٟٞ حٍطلخع ٝ حُؼَٔح٢ٗ حُظطٍٞ ٛ٘خػظٚ ٓغ

 ٝ حُل٣ِ٤خث٤ش حُٔؼخُـخص رؼٞ حؿَحء رؼي حُظ٤ٜ٘غ ٩ػخىس آخ حُظخُلش ح٤ٌُٔش طََٓ ٓؼظْ ك٤غ

 ٗخٓؼش ٓٔخكخص ُظ٘ـَ حُؼخٓش حٌُٔزخص ا٠ُ أٝ , ٗٞحثذ ٣َحكوٜخ ٖٓ ٓخ ُِظوِٚ ٖٓ ح٤ٔ٤ٌُخث٤ش

 ُؼزخص حُِٖٓ ٓغ ُِظلَِ هخرِش ؿ٤َ اٜٗخ ٝ هخٛش حُز٤جش , ٣ُخىس طِٞع ك٢ ريٍٝٛخ طٔخْٛ

 ح٤ٔ٤ٌُخث٤ش. هٞحٜٛخ

ىٍحٓش طؤػ٤َ حٓظزيحٍ ٗٔذ ٓوظِلش ٖٓ ح٩ٓٔ٘ض  رٌَٔ ك٬٠ص ك٢ ٌٛح حُزلغ طْ ٌُُي 

،  50،   25، 0)    رْ٘ هَٓخ٤ٗشخّغخ خٍطبد  طْ حػيحىحُِؿخؽ  ٓل٤ِش حُٜ٘غ ك٤غ 

ُيٍحٓش طؤػ٤َٛخ ػ٠ِ رؼٞ هٜخثٚ حُوِطخص حُوَٓخ٤ٗش  ٢ٛٝ :  ػ٠ِ حُظٞح٢ُ% (75

 حٌُؼخكش حُـخكش, ٓوخٝٓش ح٠ٗ٫ـخ١  , ٓوخٝٓش حُ٘ي , ٝ ٗٔزش ح٫ٓظٜخٙ .

 

ABSTRACT 

Glass has a very limited life in the form in which it is used , so 

quantities of recycled glass have been rising rapidly during the recent 
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years due to an increase in industrialization and the rapid  

improvement in the standard of living, but unfortunately most of the 

waste glasses are being dumped into landfill sites. The land filling of 

waste glasses is undesirable because they are not biodegradable, 

which makes them environmentally less friendly. The use of recycled 

glass saves lot of energy and the increasing awareness of glass 

recycling speeds up focus on the use of waste glass with different 

forms in various fields. 

In this study, experimental work was carried out to investigate the 

use of waste fine glass by-products in concrete, as partial replacement 

of cement. The study included fine glass effects on concrete properties 

namely consistency of standard cement paste, setting time (initial and 

final) of standard cement paste,  compressive strength, tensile 

strength, slump test, specific gravity and water absorption.  

One set of experiments was carried out. This set deals with the 

effects of replacement of cement by fine glass with the following 

percentages (0,  25 , 50, 75)% at ordinary temperature. 

 

INTRODUCTION 

The development plans and the implementation of the various 

projects depends on the availability of building materials. Despite the 

development of the building materials used over time, the concrete is 

still in the forefront as the methods of production and manufacture 

have grown tremendously. The types of concrete produced vary 

according to the requirements of the purposes used for it and in the 

various fields. Through the diversity of its components or by the use 

of additives or the variety of production methods of this shading of 

concrete as an approved building material and depends on the receptor 

of the urban renaissance
 
[1]. 

Glass is one of the oldest and the most widely used materials in the 

world of building materials and construction for decades. As a result, 

several types of glass have emerged depending on the materials 

involved in its installation and the purpose of its manufacture[2]. 
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Therefore, the trend began to be reused for concrete production as 

an alternative to some of the basic materials involved in the formation 

of concrete, ie the production of concrete by replacing part of the 

cement or fine aggregates or both with crushed glass to a certain size 

and then examining some properties of concrete produced[2]. 

This subject has a significant economic impact because of the reuse 

of materials that were to be neglected waste and use in a structural 

material. 

 

TEST DATA TO STUDY 

To study the effect of  crushed waste glass on properties of 

concrete, eight cubes and eight cylinders were tested. The waste glass 

powder  was used to replace cement in the proportions of (0%, 25%, 

50%, 75%). Various properties like compressive strength, tensile 

strength, have been reviewed in this paper[3]. 

 

 USED MATERIALS  

 Cement  

In this work, Ordinary Portland Cement Company (42.5N) was used 

in the area of Zliten Libya for the Arab Union Company, which was 

manufactured in accordance with Libyan Standards No. 340/2009 

 Coarse aggregates  

Crushed gravel from the Shatt area is a maximum size of 19 mm and 

has been sifted on sieve No. 2.36 to remove the impurities soft and 

washed with water well and then dried in the oven for 24 hours. 

 

 Sand 

It is a natural sand from the Shatt al-Badin area and has been 

placed in the oven for 24 hours prior to the start of the tests. 

 Glass 

The Glass crushing and milling process in order to create a 

fine.aggregate.  The glass was further subjected to a mechanical 

sieving process, with sieve No.150, Figure NO.1 shows steps for 

preparing the glass. 
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Figure No. 1. shows steps for preparing the glass. 

 

 

ANALYSIS AND RESULTS 

The analyses were performed for eight cubes and eight cylinders 

and some laboratory test which are sieve analysis, specific gravity and 

water absorption, consistency of standard cement paste and setting 

time (initial and final) of standard cement paste, compressive strength, 

and tensile strength[3]. 

The analysis results are shown in table 1 through table 6. 
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TABLE 1. Specific Gravity and Water Absorption result for used 

sample 

 

 
 

 

 

 

 

 

TABLE 2. Consistency of Standard Cement Paste result and (initial and 

final ) setting time 
Final 

setting 

time 

(min) 

Initial 

setting 

time (min) 

W/C 

(%) 

Depth of 

penetration 

(mm) 

Amount 

of water 

(mm
3
) 

Amount 

of 

cement 

(g) 

Trial 

300 180 31  9  124 400 25 % 

300 180 31 6 124 400 50 % 

300 180 32 8 128 400 75 % 

 

The values of W/C , initial and final setting time are within the limit 

of A.S.T.M : C-187. 

 

Results of Tests of Concrete Mixtures: 

The test results of the samples used after three ,  seven , 21, 28 days 

after pouring the sample for two cubes (compressive strength) and two 

cylinder (tensile strength) by: 

 

Compressive strength (1) 

 

Tensile strength (2) 

The following tables from table 3 to  6. showed the results of 

compression and tension. 

 

 

Aggregate 

Specific gravity (Gs) 2.50 

Water Absorption(%) 1.62 

Sand 

Specific gravity (Gs) 2.71 
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1. First Mix 

This type of sample (0%) glass. 

 
TABLE 3. compressive and tensile strength for first mix without using 

glass 
Tensile strength ( 3 day) 

(N/mm
2
) 

Compressive strength  

(3 day) (N/mm
2
) 

Sample 

No. 

1.72 16.63 1 

Tensile strength ( 7 day) Compressive strength  

( 7 day) 

 

2.16 25.41 2 

Tensile strength ( 21 day) Compressive strength 

 ( 21 d day) 

 

2.22 26.72 3 

Tensile strength ( 28 day) Compressive strength  

( 28 day) 

 

2.53 27.92 4 

 

2. Second Mix 

This type of sample is replacing cement by 25 % glass. 

 
TABLE. 4. compressive and tensile strength for second mix 

(25% glass) 
Tensile strength ( 3 day) 

(N/mm
2
) 

Compressive strength 

 ( 3 day) (N/mm
2
) 

Sample 

No. 

1.01 9.92 5 

Tensile strength ( 7 day) Compressive strength 

 ( 7 day) 

 

1.75 15.59 6 

Tensile strength ( 21 day) Compressive strength 

 ( 21 day) 

 

1.95 18.85 7 

Tensile strength ( 28 day) Compressive strength 

 ( 28 day) 

 

2.09 21.33 8 

 

3. Third Mix 

This type of sample is replacing cement by 50 % glass 
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TABLE 5. compressive and tensile strength for third mix  

(50% glass) 

 

4. Fourth Mix 

This type of sample is replacing cement by 75 % glass. 

 
TABLE 6. compressive and tensile strength for fourth mix 

 (75% glass) 

 

The conclusions for all mixes are shown in figure 2 , and 3 

Tensile strength 

 ( 3 day ) (N/mm
2
) 

Compressive strength 

 ( 3 day) (N/mm
2
) 

Sample 

No. 

0.4 5.88 9 

Tensile strength 

 ( 7 day) 

Compressive strength 

 ( 7 day) 

 

0.74 8.03 10 

Tensile strength 

 ( 21 day) 

Compressive strength 

 ( 21 day) 

 

0.95 11.03 11 

Tensile strength 

 ( 28 day) 

Compressive strength 

 ( 28 day) 

 

1.07 12.95 12 

Tensile strength ( 3 day) 

(N/mm
2
) 

Compressive strength 

( 3 day) (N/mm
2
) 

Sample 

No. 

0.12 1.73 13 

Tensile strength ( 7 day) Compressive strength 

( 7 day) 

 

0.2 2.53 14 

Tensile strength (21day) Compressive strength 

( 21 day) 

 

0.26 3.09 15 

Tensile strength (28day) Compressive strength 

( 28 day) 

 

0.38 3.94 16 
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Figure No.2. Compressive strength vs. time of curing. 

 

 

 
Figure No.3. Tensile strength vs. Time of curing. 
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DISSCUTION OF RESULTS 

Through this study and the results obtained for the laboratory 

experiments carried out on the aggregate , and fine glass on the 

mixtures used with different ratio by replacing the cement with the 

glass , we obtained the following: 

 

The Values of Slumps For Different Mixes 

The slump test was adopted as the primary measure of concrete 

workability in this study, an initial  slump of 10 cm was obtained for 

the plain concrete mix, with mixes containing waste glass exhibiting 

slumps. Regardless of these discrepancies, it can be seen that the 

slump demonstrates a decreasing trend in response to the addition of 

waste glass. 

 
TABLE 7. The values of slump for mixes 

Mix 0% 25% 50% 75% 

Slump (cm) 10 7 10 7 
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Figure No.4. The slump tests of samples 

 

. The Compressive Strength Vs. Density . 

 

As shown in table 8. 

 
TABLE 8.The compressive strength vs. density for 21, 28 day. 

Mixes 

Compressive strength 

(N/mm2) 
Density (g/cm3) 

21 day 28 day 21 day 28 day 

First 26.72 27.92 2.40 2.38 

Second 18.85 21.33 2.33 2.34 

Third 11.03 12.95 2.31 2.26 

Fourth 3.09 3.94 2.24 2.23 

 

The Tensile Strength Vs. Density . 

As shown in table 9 . 

 
TABLE 9. The tensile strength vs. density for 21, 28 day 

Mixes 
Tensile strength (N/mm2) Density (g/cm3) 

21 d 28 d 21 d 28 d 

First 2.22 2.53 2.37 2.38 

Second 1.95 2.09 2.32 2.31 

Third 0.95 1.07 2.29 2.29 

Fourth 0.26 0.38 2.25 2.25 

 

 

 CONCLUSIONS 

1. Compressive strength , tensile strength  and  dry density were found 

to decrease with the addition of waste glass to the mix up until the 

optimum level of replacement. 

2.  For 25% replacement of cement by glass powder, the increase in 

the percentages of compressive strength, and tensile strength 

comparing with 50 , 75 %. 
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3. The optimum percentage of glass waste for cement replacement is 

25%. 
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