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under Various Conditions 

Abstract 
 

Granular volcanic ash (GVA) is found in large amounts in many regions of Yemen. 

Because this material has poor qualities, like being very light, and having many holes, it 

can't be used as a base for roads. This dissertation aims to evaluate the performance of 

GVA materials for construction of road in Yemen under two conditions. First condition 

(Stabilization Condition) two types of GVA materials with different color (referred to 

as red and black GVA) are mixing with fine soil (0%, 10%, 20%, and 30% of the dry 

weight of GVA) and stabilized by cement (2%, 5%, and 8% relative to GVA dry 

weight) besides curried the GVA-cement –fine soil samples for 7 and 28 days to use as 

pavement materials for low to medium traffic roads. In this condition the performance 

of GVA-cement–fine soil mixture by different criteria including compaction 

performance, strength performance, durability performance and the ultrasonic pulse 

velocity (UPV) performance. Tests results showed the GVA with 20% fine soil and 5% 

cement content fulfilled the strength and durability criteria of pavement construction 

with low to medium traffic. Second condition (Replacement Condition) partially 

replaced base coarse aggregate   (basalt aggregate) by the two types of GVA ( 0%, 10%, 

20%, 30%, 40% and 50%, of total weight of dry aggregate) to use for construction of 

roads with heavy traffic. The performance of the base coarse materials –GVA mixture 

in this condition was evaluated by compaction performance, strength performance, and 

abrasion performance. Tests and results showed the maximum GVA content for base 

coarse materials -GVA mixture to use as base coarse materials fulfill the two criteria 

(CBR and Abrasion) is 20%. 
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  انجًهىرٌح انًٍٍُح

انؼهًًوزارج انررتٍح وانرؼهٍى وانثحث   

 

 ػًادج انذراساخ انؼهٍا وانثحث انؼهًً

 

 

 

 

 

 أداء انرياد انثركاًَ انحثٍثً انًسرخذو كًىاد رصف ذحد ظروف يخرهفح

ًُهخص   ان

ثى١ّبد وج١شح فٟ اٌعذ٠ذ ِٓ ِٕبطك ا١ٌّٓ. ٚلأْ ٘زٖ اٌّبدح راد صفبد سد٠ئخ،  اٌشِبد اٌجشوبٟٔ اٌحج١جٟ ٠زٛاخذ

 إٌٝ الأطشٚحخأسبط ٌٍطشق. رٙذف ٘زٖ وطجمخ اٌعذ٠ذ ِٓ اٌثمٛة، فلا ٠ّىٓ اسزخذاِٙب  ٚرحزٛٞوٛٔٙب خف١فخ خذًا، 

 .حبٌز١ٓ ِخزٍفز١ٓ  عٕذاٌطشق فٟ ا١ٌّٓ  اٌّسزخذِخ وّٛاد سصف فٟ طجمبدرم١١ُ أداء ِٛاد اٌشِبد اٌجشوبٟٔ اٌحج١جٟ 

ِخزٍف١ٓ )٠شبس إ١ٌّٙب فٟ اٌذساسخ  اٌحج١جٟ ث١ٍٔٛٓٔٛع١ٓ ِٓ ِٛاد اٌشِبد اٌجشوبٟٔ اٌزثج١ذ(  حبٌخالأٚي ) اٌحبٌخ

٪ ِٓ 30٪، 20ٚ٪، 10٪، 0)ثٕست  زشثخ ٔبعّخث ولا ِّٕٙب خٍظ رُثبٌشِبد اٌجشوبٟٔ اٌحج١جٟ الأحّش ٚالأسٛد ( 

ٌٍشِبد  ٌٛصْ اٌدبفا ِٓ٪ 8٪، 5ٚ٪، 2) ثٕست ثبلإسّٕذ ُٙرثج١ز ثُ ( شِبد اٌجشوبٟٔ اٌحج١جٌٍٟ اٌٛصْ اٌدبف

 28ٚ 7 ٚالاسّٕذ ٌّذحفزشح ِعبٌدخ ٌع١ٕبد خ١ٍظ اٌشِبد اٌجشوبٟٔ اٌحج١جٟ ٚاٌزشثخ إٌبعّخ  ِع( اٌجشوبٟٔ اٌحج١جٟ

ب  ًِ رُ فٟ ٘زٖ ح١ث ٚإٌّخفضخ إٌٝ اٌّزٛسطخ.  ٠خحشوخ اٌّشٚساٌوّٛاد سصف ٌٍطشق راد  ُلاسزخذاِٙٚرٌه ٠ٛ

 اٌذِه ٟٚ٘ أداءاٌحبٌخ، رم١١ُ أداء خ١ٍظ اٌشِبد اٌجشوبٟٔ اٌحج١جٟ ٚالإسّٕذ ٚاٌزشثخ إٌبعّخ ٚفمبً ٌّعب١٠ش ِخزٍفخ 

 اٌّضبفخأظٙشد إٌزبئح اْ و١ّخ اٌزشثخ إٌبعّخ و .فٛق اٌصٛر١خ اٌّٛخبدٚأداء اٌّزبٔخ ٚأداء سشعخ  اٌّمبِٚخٚأداء 

لاسزخذَ اٌخ١ٍظ فٟ  ٚاٌذ٠ِّٛخ% رحمك ِعب١٠ش اٌّمبِٚخ 5ِع ٔسجخ اسّٕذ  ٪20 ثٕسجخ شِبد اٌجشوبٟٔ اٌحج١جٌٍٟ

رُ الاسزجذاي(  حبٌخ) خاٌثب١ٔ اٌحبٌخفٟ ٚ .اٌّشٚس٠خ إٌّخفضخ اٌٝ اٌّزٛسطخ  ٌلأحّبيطجمبد اٌشصف اٌّعشضخ 

ًٟ عًّ   ثٕٛع١ٓ ِخزٍف١ٓ ِٓ اٌشِبد)سوبَ اٌجبصٌذ(  الاسبط الاعز١بدٞ اٌّسزخذَ فٟ طجمخٍشوبَ اٌخشٓ ٌاسزجذي خضئ

ٚرٌه  ٪ ِٓ اٌٛصْ الإخّبٌٟ ٌٍشوبَ اٌدبف50٪ 40ٚ٪، 30٪، 20٪، 10٪، 0ثٕست ِخزٍفخ اٌجشوبٟٔ اٌحج١جٟ 

اٌشِبد  ِع اٌشوبَ الاعز١بدٞرُ رم١١ُ أداء خ١ٍظ اٌّٛاد ح١ث حشوخ اٌّشٚس اٌىث١فخ. اٌلاسزخذاِٗ فٟ ثٕبء اٌطشق راد 

ٔسجخ رحًّ ٚٚفمبً ٌٕزبئح اخزجبس  .ٚأداء اٌزآوً اٌّمبِٚخٚأداء  اٌذِهٟ اٌحج١جٟ فٟ ٘زٖ اٌحبٌخ ِٓ خلاي أداء اٌجشوبٔ

اٌّٛاد اٌخشٕخ  عٓ ثذلاً اٌّسزجذي  ٌٍشِبد اٌجشوبٟٔ اٌحج١جٟ ٌٛط أٔدٍٛط ، فئْ ألصٝ ِحزٜٛاخزجبسربوً ٚ وب١ٌفٛس١ٔب

 .ٔسجخ اسزجذاي ٪ 20عٕذ  ب١٠شالاسبط رٍجٟ اٌّعاد فٟ طجمخ الاعز١بدٞ ثغشض اسزخذاِٗ وٌٍّٛشوبَ 
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  انجًهىرٌح انًٍٍُح

 وزارج انررتٍح وانرؼهٍى وانثحث انؼهًً

 

انذراساخ انؼهٍا وانثحث انؼهًًػًادج   

 

 

  

 

 

 

انحثٍثً انًسرخذو كًىاد رصف ذحد ظروف أداء انرياد انثركاًَ 

 يخرهفح

 

 

 يقذيح يٍ انطانة أطروحح

 صذاو حسٍٍ حسٍٍ انحذيح

 

 إنى 

دكرىراِ  درجح يجهس انذراساخ انؼهٍا وانثحث انؼهًً، وهً جسء يٍ يرطهثاخ انحصىل ػهى

 انهُذسح انًذٍَحفً  انفهسفح
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