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 مسخخهص

 

 اٌفمشٞ ٚرّثً اٌؼّٛد ٖ ٚاٌخذِٟالالزظبد٠خ اٌز١ّٕخ فٟ اً  اعبعٟاً   رٍؼت طٕبػخ اٌـشق دٚس

 ػٍٟ  ٚالإعزّشاس٠خأ١ّ٘خ رظ١ُّ اٌخٍـخ الأعفٍز١خ ٌٍّسبفظخ،رشخغ فٟ اٌز١ّٕخ اٌظٕبػ١خ 

   .اٌـشق

ٔٛػ١خ اٌشوبَ ٚ اٌج١ز١ِٛٓ ٚؿش٠مخ ٚػزّذ خٛدح اٌخٍـخ الأعفٍز١خ ػٍٟ ِىٛٔبد اٌخٍـخ د

أعزؼشع اٌجسث ؿشق اٌزظ١ُّ اٌّخزٍفخ ِٕٙب ِبسشبي  ٚعٛثشث١ف  .ٚاٌزٕف١زاٌزظ١ُّ 

 ؿش٠مخ  اٌجسثعزخذَإ ػٍٟ اٌخٍـخ الاعفٍز١خ ِٚىٛٔبرٙب ٚخـٛاد اٌزظ١ُّ ٚٚالإخزجبساد

. ِبسشبي فٟ اٌزظ١ُّ 

 اٌّذِٛوخ٠ٙذف ٘زا اٌجسث إٌٟ ِؼشفخ اٌخظبئض اٌزٟ رؤثش فٟ عٍٛن اٌخٍـخ الأعفٍز١خ 

ٚأدائٙب ِٕٚٙب ػًّ رظ١ُّ خٍـخ أعفٍز١خ ٠زٛفش ف١ٙب اٌثجبد ٚاٌذ٠ِّٛخ ٚاٌفشاغبد اٌّـٍٛثخ 

ٌٍذِه ٚرىْٛ إلزظبد٠خ ِٚٓ ثُ رُ ػًّ إخزجبساد ِؼ١ٍّخ ٚزم١ٍخ  ثئعزخذاَ ؿش٠مخ ِبسشبي 

 ٚرُ ػًّ خّغخ خٍـبد  رظ١ّ١ّخ زغت اٌّٛاطفبد اٌذائشٞٚالإعزخلاص ٚاٌمـغ 

. ِششٚع ثبٌٛلا٠خ  (14 )اٌخشؿَٛ ٚإعزخذِذ فٟٚلا٠خ    فٟاٌّؼّٛي ثٙب 

سعُ اٌّخــبد  فٝ اٌزس١ًٍ ٚ اٌذساعخ٘زٖي فٟ ط أنعٛفذعزخذَ ثشٔبِح ِب٠ىشٚرُ إ

 ث١ٓ إٌزبئح اٌّؼ١ٍّخ ٚاٌسم١ٍخ رس١ٍٍٗ ٚرٕبٚي اٌجسث ِمبسٔخ .إظٙبسإٌزبئح إٌٙبئ١خ ٌٍخٍـبدٚ

 اٌذساعخ ثؤْ اٌض٠بدح أٚ إٌمظبْ فٟ ٔغجخ اٌج١ز١ِٛٓ اٌّثٍٝ  رؤثش ػٍٝ  ل١ُ ٘زٖٚخٍظذ 

اٌثجبد ٚثبٌزبٌٟ ػٍٝ  اٌذ٠ِّٛخ  ٚوزٌه  رؤثش فٟ ٔغجخ  اٌفشاغبد اٌٙٛائ١خ فٟ اٌخٍـخ  

  .الاعفٍز١خ اٌزٟ رؤدٞ ظٙٛس ػ١ٛة ِٚشبوً اٌشطف ِّب ٠مًٍ ِٓ اٌؼّش اٌزظ١ّّٟ ٌٍـشق

٠ٛطٟ ٘زا اٌجسث ثبلإٌزضاَ ثئعزخذاَ إٌغجخ الأعفٍز١خ اٌّثٍٟ ٚإخز١بس اٌشوبَ اٌد١ذ ٚإعزخذاَ 

اٌجذسح ٌٍض٠بدح ِٓ رّبعه اٌخٍـخ ٚرم١ًٍ اٌفشاغبد ٚاٌزذسج إٌّبعت ٌٍسظٛي ػٍٟ اٌىثبفخ 

 . اٌثجبد ٚاٌذ٠ِّٛخ  اٌذِه ِٚٓ ثُاٌّـٍٛثخ ػٕذ
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ABSTRACT 

   Road industry plays a great role in economical and service 

development which represents backbone in industrial development. 

The importance of asphalt mix design is conservation and 

continuation of the roads.  

The quality of asphalt mixture depends on the mix components, 

aggregate type, Bitumen type, method of design and construction. 

This research reviewed different design methods include the Marshall 

and supper r-pave also tests on asphalt mix and its components and 

design steps. Marshall Method for mix design was used in this study. 

This research aims at knowing the factors affecting the characteristics 

of compacted asphalt mix behavior and its performance then makes 

asphalt mix design of proper stability, durability and required voids 

for compaction to be economical, and therefore laboratory and field 

tests were carried out using Marshall Method, extraction and core 

cutting, five asphalt mix design was made accordingly to Khartoum 

state specifications and it was used for (14) road projects. The 

computer micro-soft excel sheet was used in this study in the analysis 

and drawing the main findings of the mix design also the study 

introduce comparative analysis between laboratory tests results with 

field results and concluded that the increase or reduction in percentage 

of ideal Bitumen affects the stability values then durability. In 

addition to it affects air voids in the asphalt mix then leads to the 

appearance of defects and pavement problems that reduce the road 

design life. 

This research recommends commitment and the use of optimum 

asphalt proportion, selection of good quality aggregate and the use of 

mineral filler to increase cohesion and reduce air voids, suitable 

gradation to achieve required density through compaction then 

stability as well as durability.    
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   أخزجبس اٌزس١ًٍ إٌّخٍٝ ٌٍّٛاد اٌخشٕخ  1 .4 .7. 2 
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 119  ٌٍؼ١ٕبد اٌشوبَخزجبس ٌٛط أدٍٛطإ ائحٔذ  14- 3
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 94 خٙبص ٌٛط أدٍٛط لإخزجبس رآوً اٌّٛاد 31.2

1.3  104 

 105ػ١ٕبد إخزجبساد ااٌجز١ِٛ١ٓ 2.3

 106 ػ١ٕبد إخزجبساد اٌثمً إٌٛػٝ ٌٍجز١ِٛ١ٓ 3.3
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 188  (10)سعُ ٠ٛػر الإعزخلاص ٌؼ١ٕخ  ِٓ اٌّششٚع سلُ  16.4

 189  (11)سعُ ٠ٛػر الإعزخلاص ٌؼ١ٕخ  ِٓ اٌّششٚع سلُ  17.4

   



XIV 
 

 رقم انصفحه انمىضىع  رقم انشكم
 189 (12)ِٓ اٌّششٚع سلُ  (1)سعُ ٠ٛػر الإعزخلاص ٌٍؼ١ٕخ  18.4

 190  (12)ِٓ اٌّششٚع سلُ  (2)سعُ ٠ٛػر الإعزخلاص ٌٍؼ١ٕخ  19.4

 190  (13)سعُ ٠ٛػر الإعزخلاص ٌؼ١ٕخ  ِٓ اٌّششٚع سلُ  20.4

 191 (14)ِٓ اٌّششٚع سلُ  (1)سعُ ٠ٛػر الإعزخلاص ٌٍؼ١ٕخ سلُ  21.4

 191 (14)ِٓ اٌّششٚع سلُ  (2)سعُ ٠ٛػر الإعزخلاص ٌٍؼ١ٕخ سلُ  22.4

 192 ِمبسٔخ اٌزذسج ٌٍخٍـبد الاعفٍز١خ  ِغ زذٚد اٌّٛاطفبد سعُ ٠ٛػر 23.4

 193 ِمبسٔخ  ػلالبد اٌّبسشبي ث١ٓ اٌخٍـبد الاعفٍز١خ  سعُ ٠ٛػر 24.4

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XV 
 

 طفسخ اٌّظـٍسبد  ٚاٌشِٛص
 

 اٌزفغ١ش اٌشِض
AASHTO ٌٍٟؼب١ٍِٓ ثبٌـشق ٚإٌمً  الارسبد الأِش٠ىAmerican Association of State 

Highway and Transportation officials 

ASTM  اٌدّؼ١خ  الأِش٠ى١خ لاخزجبس اٌّٛادAmerican Standard Test Material  

B.S اٌّٛاطفبد اٌم١بع١خ  اٌجشؿب١ٔخ British Standard Specifications 

R.C اٌزـب٠ش عش٠غ      Rapid Curing 

M.C اٌزـب٠ش ِزٛعؾ Medium Curing 

S.C اٌزـب٠ش ثـئ        Slow Curing 

TFOT  اخزجبس اٌفشْ ٌٍـجمخ اٌشل١مخ  Thin Film Oven Test 

C.K.E    ٓإخزجبس ِؼبدي اٌـشد ثبٌى١شٚع١      Centrifuge Kerosene Equivalent 

Super pave سىبربيف Performing Pavement  Superior 

SHRP انبرنامج الإسخراحجً لإبحاد انطرق Strategic Highway Research Program 

ESALs انمحىري انمحىري مكافئ انحمم Equivalent Single Axial Loads  

AC نسبت الاسفهج  Optimum Asphalt   

VTM انفراغاث فً انخهطت Total Aria Voids   

VMA َاٌفشاغبد فٝ اٌشوب Voids in Mineral Aggregate 

VFB انفراغاث انممهىءة بانبخيىمين Voids Filled With Asphalt 

DSR ٟإخزجبس اٌمض اٌذ٠ٕب١ِى Dynamic Shear Rheometer 

RV ٞإخزجبس اٌٍضٚخخ اٌّسٛس Rotational viscometer 

BBR ٟٕإخزجبس اٌٍذٚٔخ ٌؼبسػخ ثبٌث Bending Beam Rheometer 

DTT إخزجبس اٌشذ اٌّجبشش Direct Tension Test 

PAV َإخزجبس اعـٛأخ اٌزمبد Pressure Aging Vessel 

 إخٙبص لض Shear Street 

 إٔفؼبي لض Maximum shear Strain 

max أػٍٟ إخٙبد لض Shear Street Maximum 

max أػٍٝ إٔفؼبي لض shear Strain 

f إ١ٙٔبس الإٔفؼبي Failure Strain 

f إنهيار الإجهاد Failure Stress 

Le ًانطىل الاصه Effective Gauge Length 

L انخغير فً انطىل Change in Length 

PG درجت الأداء Performance Grades 

SGC خٙبص اٌد١ش٠زٛسٜ ٌٍذِه Superpave Gyratory Compactor 

G* ِؼبًِ اٌمض اٌّشوت complex Shear Modulus 

 اٌضا٠ٚخ اٌّشز١ٍخ phase Angle 

ECS    ٟٔظبَ اٌزّث١ً اٌج١ئ  Environmental Conditioning System 

SSD ٖاٌشوبَ اٌّشجغ ثبٌّبء ٚاٌّدفف عـسـ Saturated Surface – Dry 

Gmm اٌٛصْ إٌٛػٝ إٌظشٜ ٌلاعفٍذ Maximum Specific gravity of Mixture 

JMF خٍـخ اٌؼًّ اٌزظ١ّ١ّخ Job Mix Formula 
 


