
 X155-6262ISSN:                                          www.cpjournals.com                                            (Civil & Project Journal(CPJ))  نشریه عمران و پروژه 

 50تا كفحِ  32،كفحِ 31،ؿواسُ پیاپی 1400 آرس  ،9ؿواسُ   ، 3دٍسُ ، ػَمػال 

 

23 
 

 
چکیذٌ اوگلیسی بش اساس ایه فشمت حتما دس صفحٍ ايل قشاس گیشد(

Investigation of Heavy Concrete Durability under the Influence of Chlorine Ion 

Penetration 

 
Farzad Lohrasbi

1
*, Amirhossein Bazaee

2
 , Mohamad Mehdi Jabbari

3
 

 

1*- Master Student Of Structural Engineering, Department Of Civil Engineering, Islamic Azad University, Shiraz 

Branch, Fars, Iran 

Email: Farzadlohrasbi1362@Gmail.Com 

 

2- Instructor, Department Of Civil Engineering, Islamic Azad University, Meymand Branch (Firoozabad), Fars, 

Iran  

Email: Amirhosseinbazaee@Gmail.Com 

 

3- Assistant Professor, Department Of Civil Engineering, Islamic Azad University, Shiraz Branch, Fars, Iran  

Email: Jabari@Iaushiraz.Ac.Ir 

 

 

ABSTRACT 

 
One of the important differences between the properties of ordinary concrete and heavy concrete is the use of 

metal or mineral aggregates instead of sand in concrete. Using ilmenite powder as a substitute for currently 

used heavy metals such as lead in concrete can reduce costs as well as sustainability and environmental 

protection. Use of heavy concrete to prevent harmful radiation for construction of hospital, military, nuclear 

centers and also to increase durability and resistance to wear and penetration of chloride ions for the 

construction of offshore concrete structures such as ports, offshore oil rigs, breakwater walls and Lighthouse or 

used in dam industry. In this research, an attempt was made to evaluate the durability of heavy concrete against 

intrusion by using a laboratory program using heavy grain of ilmenite and in order to support the production of 

domestic industries and mines using ilmenite powder of titanium mine in Kahnooj city of Kerman province. 

Chloride attack ions should be treated by RCMT method. In this research, samples made according to ACI 

standard by absolute volumetric method and laboratory optimization based on the type and properties of 

materials used have been prepared. The heavy concrete mixing plan has been adapted by replacing ilmenite 

powder with a maximum size of 1 mm in volume ratios of 10:, 20:, 30:, 40:, replacing sand in concrete and 

cement grade of 450 kg per cubic meter. The results of this study show that the use of ilmenite powder in heavy 

concrete increases the density of concrete and reduces the penetration rate of attack ions in concrete, so that by 

adding 20: and 30: ilmenite powder in the concrete structure, respectively, chloride ion penetration coefficient 

of 27: And is reduced by 22:. 
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 چکیذٌ
تاؿذ.  یؿي ٍ هاػِ دس تتي ه یتِ را ی یا هقذًیفلض یاػتفادُ اص ػٌگ داًِ ّا ي،یٍ تتي ػٌگ یهْن خَاف تتي هقوَل یاص تفاٍت ّا

ّا ٍ  ٌِیتافج واّؾ ّض ًذتَا یهدس تتي هاًٌذ ػشب  هَسد اػتفادُ حال حاضش يیفلضات ػٌگ يیگضیرا تقٌَاى تیلوٌیا پَدس اص تىاسگیشی
 ،یًؾاه ،یواسػتاًیت رلَگیشی اص تــقات هضش تشای ػاخت هشاوضرْت  يیتتي ػٌگواستشی ؿَد.  ؼتیص ظیٍ حفؼ هح یذاسیػثة پا ضیً

هاًٌذ اػىلِ  ییایدس یتتٌ یػاصُ ّارْت افضایؾ دٍام ٍ هماٍهت دس تشاتش ػایؾ ٍ ًفَر یَى هْارن ولشایذ تشای احذاث  ٍ ًیض یّؼتِ ا
تلاؽ  كیتحم يیدس اهَسد اػتفادُ لشاس هی گیشد.  یػذ ػاص ـیدس كٌا ایٍ  ییایهَد ؿىي ٍ فاًَع دس َاسید ،ییایدس یًفت یتٌادس، ػىَّا

تا  یداخلٍ هقادى  ـیكٌا ذیاص تَل تیحوا یدس ساػتاػٌگیي داًِ ایلوٌیت ٍ اص  تْشُ گیشی اص یه تشًاهِ آصهایـگاّی تا اػتفادُتا تا  ذیگشد
دٍام تتي ػٌگیي دس تشاتش ًفَر یَى هْارن  هماٍهت تِ تشسػی هیضاىؿْشػتاى وٌَْد اػتاى وشهاى  َمیتاًیهقذى ت تیلوٌیاػتفادُ اص پَدس ا

 یاتی ٌِیتٍْ هغلك  یحزوتِ سٍؽ  ACIاػاع اػتاًذاسد  ًوًَِ ّای ػاختِ ؿذُ تش كیتحم يیدس االذام گشدد.  RCMTتِ سٍؽ  ولشایذ
تا حذاوخش  تیلوٌیپَدس ا یٌیگضیرا تا يیؿذُ اػت. عشح اختلاط تتي ػٌگ ِیتْ هَسد اػتفادُ تش اػاع ًَؿ ٍ خلَكیت هلالح یـگاّیآصها

دس ّش هتش  لَگشمیو 450 واىیػ اسیهاػِ هَرَد دس تتي ٍ ف رایگضیي" 40"، 30"، 20"، 10 حزوی یدس ًؼثت ّا وتشیلیه 1اًذاصُ 
تافج افضایؾ تشاون تتي ٍ واّؾ  يیدس تتي ػٌگ تیلوٌیدّذ وِ اػتفادُ اص پَدس ا یًـاى ه كیتحم يیا ذیًتاهىقة التثاع ؿذُ اػت. 

" پَدس ایلوٌیت دس ػاختاس تتي ًیض ضشیة ًفَر یَى ولشایذ 30" ٍ 20ِ تا افضٍدى تِ تشتیة ًشخ ًفَر یَى هْارن دس تتي هی گشدد تغَسیى
  " واّؾ پیذا هی وٌذ.22" ٍ 27
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