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Abstract 

The concrete building industry has to adhere to stringent sustainability standards. In previous 
investigations, the utilization of recycled concrete aggregates (RCA) from construction and demolition 
waste (CDW) or crumb rubber (CR) from waste tires in producing sustainable self-compacted concrete 
(SCC) was well studied; however, the combined effect of RCA and CR on the performance of SCC is 
scarce. Therefore, the main purpose of this study is to evaluate the feasibility of developing SCC mixtures 
containing both RCA and CR and their influence on the performance of SCC. Three distinct series of SCC 
mixes were designed so that the water-to-binder ratio and total binder content were kept at 0.32 and 
505 kg/m3. In the first series, the effect of RCA content (0%, 50%, and 100%) in place of natural coarse 
aggregate (NCA) on the performance of SCC mixtures was studied. Moreover, the effect of various CR 
contents (0%, 10%, 20%, 30%, and 40%) as a sand substitution and 50% RCA was investigated in the 
second series. In the third series, the influence of CR inclusion and 100% RCA was utilized to promote the 
sustainability of SCC. The fresh behavior of the mixtures was assessed by measuring followability, 
viscosity, and segregation resistance. Density, water absorption, and apparent porosity for all mixes were 
also examined. The mechanical properties were assessed for compressive, splitting tensile, and flexural 
strengths. The findings show that the inclusion of RCA and CR has an adverse impact on the fresh, 
physical, and mechanical properties of SCC, excluding segregation resistance. However, it is possible to 
produce a SCC using 100% RCA and 40% CR with a slump flow diameter of 605 (SF1 class) and a 
compressive strength of greater than 31 MPa, which is applicable for structural applications. Moreover, 
the ACI and Euro code CEB-FIP proposed models can predict the mechanical properties of the developed 
SCC made with recycled materials. This research could contribute to a more sustainable SCC by 
substituting recycled materials for natural aggregates. 

 

 

 

 پوختە

.بیناسازیدا. پیشەسازی لە گرنگ پێویستییەکی بووەتە کۆنکریت بۆ بەردەوامی ڕێوشوێنی جێبەجێکردنی



وەپاشماو  جیاوازەکانبەشلبەکارهاتوچەگلقو .کۆکراوە

لسروشتییەکاچەگلقوببێبەنرجێگرەوەییەکدەتوانێلەکارکەوتوتایە (CDW) ڕووخاندبیناسازپاشماوە

دایت،تیکیەک(CCSC،C)  ریبەردەواکۆنکرێتجۆرەهبەرهەمهێنان
ەر .بەکارهێناندنرینیبێیەنیواتیاننیەیو

لاستCروخاوەبیناسازپاشماCA(R) بەکارهاکۆنکرمچەبەکارهامچە

ێتبەکارهوامگبەرکۆنبC SCدەتئۆتۆمبێکەپاش() CCR)وردک

 یبێت .بەکەژین یەك ەرێتیکدا ەمهێنانیی .بۆییپێکهناپێکه
RCAەنیهێنک بەڵام، ەسەرانستینەوەیCیاSCاتووانەبلەم  قومچهەریە

CRەمهێلەبەکارهاSCCئیە،ر

ایبەتمەندی ولەسە ەگرێتوCRCA RنیC SCهەرەانییپە
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 الملخص

 

 اصبح الخرسانة انتاج في تدويرها المعاد المواد توظيف . الانشاءات قطاع في ملحة ضرورة للخرسانة الاستدامة متطلبات تحقيق اصبح تم

.البيئة. على الحفاظ و الطبيعي للركام الطبيعية المصادر استنزاف  اختزال و للخرسانة الاستدامة تعزير باتجاه اساسية خطوة

  

حديبيالفراغاملالانظماعلالقابليلهخاصخرسانالرذاتيالخرسان .تعتبي

تو هديملهدممللرالهزازااستخدابدوالزوايتشكيالتسلي

ة .ر ا�و ةت ا�ةةةالدصةجيةتن ا�ط

النوعلكالمتزالاستخددراولالخرساانتعتأثيرتدويالمعالركلانوهاستخددرا

رصيةنةاجيةيمهو يةسةدفانذاجناالذاتخرساانتتدويالمعالرك

اتمن � طيامورادنياملىية
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Soran University (SUN) is located in the city of Soran, which is about a two-hour drive north-east 

of  Erbil (Arbil, Hewlér), the capital of the Kurdistan Region of Iraq (KRIQ). The city is flanked by 

the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of 

Rewandiz (Rawanduz, ڕەواندز) is a stone-cast away, and the two cities share this lovely, 

harmonious upland. While waiting for its green, environmentally friendly building to be erected 

on a hilltop overlooking the cities of Soran and Rewandiz, its existing city campus has been 

meticulously set out to accommodate the lovely natural landscape. The new campus will be the 

first of its type, being walkable, balanced, powered by renewable energy, and compliant with all 

international environmental regulations. There are 5 Faculties in SUN; Faculty of Arts (FAAR), 

Faculty of Science (FSCN), Faculty of Education (FEDU), Faculty of Law, Political Science, and 

Management (FLAW/PSM), and Faculty of Engineering (FENG). Also, there is SUN research 

centre. Moreover, at SUN, there is a Language Center. SUN signed many Memoranda of 

Understandings (MoU) with many International Universities. 

 

 

 

 

How to get here  

Soran University (SUN) is located in the heart of the city of Soran. The main city campus is easily 

found on Google Maps for direction.  
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