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ABSTRACT 

The production of course aggregate is accomplished with an amount of fine 
materials wastes that causes environmental pollution. In order to limit this pollution and 
improve the properties of self compacting concrete, the fine wastes are being used as an 
alternative to imported materials such as fly ash and silica fume which adding to self 
compacting concrete to get equilibrium between high viscosity and segregation 
resistance in fresh and with good durability in hardened state. 

This paper deals with the properties of the product mixtures through several 
laboratories experiments focusing on the effects of adding different percents of fine 
materials on the concrete characteristics in both plastic and solid state. 
The results showed an improvement of concrete flow and reduction in components 
segregation with increase of strength and density in solid state. Finally; the study came 
to attain some conclusion and remarks on the prospect of utilizing the aggregate 
production wastes in making the self compacting concrete, and a safe way to reduce its 
environmental harm.  
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@Ü‚@kuìm@@@@‘bÔß@âb×Š@Éß@é 10 @@@@@@@@@@@@@@@ïç@ÁÜ©a@òjã@oãb×@sî¢@ÁîÜ©a@ñ†ìu@µznÛ@áÜß90% 
@@‘bÔß@âb×‹ÜÛ 14@@áÜß@ ë10% @@@‘bÔß@âb×‹ÜÛ 10 @áÜßN@@ÝØ“Ûaë@ )2( @|šìí@@@@@¾a@ÝîÜznÛa@òvînã@@ïÜƒä

@@òjäi@ÁîÜ‚@ÝàÇ@h@‡ÔÏ@áÇbäÛa@âb×‹ÜÛ@òjäÛbi@bßc@LÁîÜ©a@å“©a@âb×‹ÜÛ 60% @Ýß‹ÜÛ@ïÈîjÛa@@
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�40% @ë‹�a@âb×‹ÜÛ•@I@@@@@åß@ÝÓüa@‹ÔÛa@paˆ@òàÇbã@†aìß@æë‡i 0.15 @áÜßH@@Õibß@æìØîÛ@
pbÐ–aìàÜÛ@]4[ ìç@bà×@ÝØ“Ûbi@|šìß (3).  

  

  
ÛaÛaÛaÛaÝØ“ÝØ“ÝØ“ÝØ“ 2 :ÁîÜ©a@å“©a@âb×‹ÜÛ@ïÜƒä¾a@ÝîÜznÛaÁîÜ©a@å“©a@âb×‹ÜÛ@ïÜƒä¾a@ÝîÜznÛaÁîÜ©a@å“©a@âb×‹ÜÛ@ïÜƒä¾a@ÝîÜznÛaÁîÜ©a@å“©a@âb×‹ÜÛ@ïÜƒä¾a@ÝîÜznÛa  

 

  
  

ÛaÛaÛaÛaÝØ“ÝØ“ÝØ“ÝØ“ 3 :ÁîÜ©a@áÇbäÛa@âb×‹ÜÛ@ïÜƒä¾a@ÝîÜznÛaÁîÜ©a@áÇbäÛa@âb×‹ÜÛ@ïÜƒä¾a@ÝîÜznÛaÁîÜ©a@áÇbäÛa@âb×‹ÜÛ@ïÜƒä¾a@ÝîÜznÛaÁîÜ©a@áÇbäÛa@âb×‹ÜÛ@ïÜƒä¾a@ÝîÜznÛa  
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@@@@@@@@ÞbàÈna@h@‡ÔÏ@òîöbîàîØÛa@pbÏbšÛ@òjäÛbi@bßc@@‡Ü¾a@åß@Êìã@@òÔöbÐÛa@pbã )SP (]5 [@@òjäi
1.50% @pbÜ©a@Éîà§@oä�üa@æŒë@åß@bßcë@Lbi@ÕÜÈní@bàîÏ@âb×‹Ûa@ñwË@À@òÜràn¾aë@òàÇbäÛa@ñ†b¾

@@@ñl5a@òÔäß@paŠb×@‹ub«@åß@bèiývna@h@‡ÔÏ@@@xbnã@òjyb—ß@pbÐÜƒà×@wnÈm@ïçë@L
ë@bç†ìuë@òîybã@åß@õkÇ@ÝØ“më@Lâb×‹Ûabèäß@˜ÜƒnÛa@ÑîÛbØm@Lîy@s@†aìà×@bèßa‡ƒnbi@bäàÓ
@@@@Èi@Ùß‡Ûa@òîmaˆ@òãb‹©a@pbÜ‚@À@òàÇbã@@Ýƒäß@óÜÇ@bèÜ¯@‡ 150 @ë@)ßë‹Øîßa@‡ƒna@Šb¾a@â

@òíì÷ß@käi@Òb›îÛ@)0% ،5% ،7.5% ،10% ،12.5% ،15% ،17.5(%���
�� ��� �� .  

@@@@@@@@òãb‹©a@åß@kÈØß@)¾@ÁÜ©a@pbãìØß@pbîà×@‡í‡¥@h@òîàv¨a@òÔí‹Ûa@âa‡ƒnbi@Ájš@hë@@
ë@@òîiëŠëþa@òÐ–aì¾a@Éß@ÕÏaìnm@sî¢@ÁÜ©a@kã@Ýí‡Èm@òy)Ô¾a )EFNARC(]6[. ë@p‰Ðã@†‡Ç@ 7 

@@@@@@@@ê‰5@òÏbša@òjã@oîjrm@Éß@âb×‹Ûa@ñwË@åß@òÐÜn¬@kã@bèîÛg@bÏb›ß@pbÜ‚@@@ìç@bà×@pbÜ©a
Þë‡§bi@|šìß )1(.  

 

Þë‡uÞë‡uÞë‡uÞë‡u 1:@pbÜ©a@pbãìØß@æaŒëcpbÜ©a@pbãìØß@æaŒëcpbÜ©a@pbãìØß@æaŒëcpbÜ©a@pbãìØß@æaŒëc  

òÜ©a@áÓŠ 

òÜƒÜÛ@òãìØ¾a@†aì¾a 
 )1(   (2)  (3)  (4)  (5)  (6)  (7) 

oä�üaIáv×H 400 400 400 400 400 400 400 

òjäÛa %  0 5 7.5 10 12.5 15 
17.
5 ò÷Ûb¾a@†aì¾a 

æŒìÛa@Iáv×H 0 20 30 40 50 60 70 

‹¨a@õb¾a 180 180 180 180 180 180 180 

˜nà¾a@õb¾a 20 20 20 20 20 20 20 õb¾a Iáv×( 

Êìà�a 200 200 200 200 200 200 200 

‘bÔß 14 áß 865 865 865 865 865 865 865 
å“©a@âb×‹Ûa Iáv×H 

‘bÔß 10 áß 100 100 100 100 100 100 100 

•ë‹ª@âb×Š 342 342 342 342 342 342 342 
áÇbäÛa@âb×‹Ûa Iáv×H 

ÝßŠ 513 513 513 513 513 513 513 

òÏbša )SP( áv×  6 6 6 6 6 6 6 

  

òuŒbÛa@òãb‹©a@óÜÇ@paŠbjn‚üaòuŒbÛa@òãb‹©a@óÜÇ@paŠbjn‚üaòuŒbÛa@òãb‹©a@óÜÇ@paŠbjn‚üaòuŒbÛa@òãb‹©a@óÜÇ@paŠbjn‚üa   
c@@@@@@@@@b5bàÈna@òîãbØßg@òaŠ‡Û@òí‹Ûa@bènÛby@À@ïçë@òãb‹©a@óÜÇ@paŠbjn‚üa@Èi@oí‹u

@@@@@@òÓýÈÛa@paˆ@pbÐ–aìàÜÛ@bÔj @ÙÛˆë@Ùß‡Ûa@òîmaˆ@òãb‹ƒ× ]7[@Þë‡§aë@L )2( @@@paŠbjn‚üa@|šìí
bèmbÐ–aìß@†ë‡yë@bçúa‹ug@h@dÛaN@ @
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Þë‡uÞë‡uÞë‡uÞë‡u 2:a@a@a@a@òîmaˆ@òãb‹©a@paŠbjn‚òîmaˆ@òãb‹©a@paŠbjn‚òîmaˆ@òãb‹©a@paŠbjn‚òîmaˆ@òãb‹©a@paŠbjn‚@@@@Ùß‡ÛaÙß‡ÛaÙß‡ÛaÙß‡Ûa 
 

ا"%$�ا" ! �

ا-,+*ر )'&   
ا0/,.*ر  
  Slump
Flow

���ف ه�ا ا
	���ر إ��     
ت���� ��ب��� ا������    

�� ذات�� ا����   و  �� !��
ت$677 و;:"9* ا"8 )67     

ح@ود ا" :ا;<= 

6!/6!/
   BCD"ا"$'& ا
 EF@,"0/,.*ر ا

6C(650  -  800)  م

T50
ت%@ی@ M&N= ا/7L*ب    
     B'!ي یQ"و ا =/*N&R"ا
  *9,SوT" 8CM ش&اVم

6!/6!/
ا�&�% ا�$زم   

   �����)غ ا�! ��
)�� 500   ,-�

(  5  -  2  )
ب*"W:ا/8   

ا	���ر
(L-Box)

ت���% ��ب��� ا���)ر    

   ���ـ�! ���� ذات�� ا��
و)@رت8CM *9 اN0,:اء 
  Zره* م:+M @!ب BاتQ"ا
-`ل M:ا^E ا"[9*ز

(1 - 0.8 )م!@ل ا" &ور 0/!6

ا	���ر
(  J-Ring)

ت���% ��ب��� ا���)ر    

   ���ـ�! ���� ذات�� ا��
مZ -`ل ا"!:ا^E وم@ي   
م$*وم,a>/`" *9*ل 

 B+7+%"ا

6!/6!/

)7*س F&ق 
أ)'*ر ا0/,.*ر 

Z7ب
(DS -Dj )

6C10 م   Zم �أ)

ا-,+*ر
(V-funnel)

ت!Z77 )*ب7C= ا" �ء 
وتT" 677$وS,9* اثj*ء 

EF@,"ا
زمZ ا" &ور/!6/!6

(12 – 6)
ب*"W:ا/8

شD� 9S*ز ا0-,+*ر
 6Nا

ا0-,+*ر
ا"n&ض مZ ا0-,+*ر

مD*ن اS&اء 
ا0-,+*ر

ا"7$ = 
 BF =N*$ "ا
ا0-,+*ر

ح@ود 
م:ا;<*ت 
ا0-,+*ر

  

 

@bßcpaŠbjn‚üa@@ë@òãb‹©a@óÜÇ@bçúa‹ug@h@dÛa@@@—n¾a@òÛb¨a@À@ïçÜ@@@òßëbÔß@Šbjn‚a@ïèÏ@ñ‡
@ÁÌ›Ûa]8[ òÏbrØÛa@Šbjn‚aë ]9[. 
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bèn“Óbäßë@òí‹Ûa@òÛb¨a@À@òãb‹©a@paŠbjn‚a@wöbnãbèn“Óbäßë@òí‹Ûa@òÛb¨a@À@òãb‹©a@paŠbjn‚a@wöbnãbèn“Óbäßë@òí‹Ûa@òÛb¨a@À@òãb‹©a@paŠbjn‚a@wöbnãbèn“Óbäßë@òí‹Ûa@òÛb¨a@À@òãb‹©a@paŠbjn‚a@wöbnã  
@@@@@@@@@§a@À@òzšì¾a@òãb‹©a@™aì‚@òaŠ†@paŠbjn‚üa@ê‰ç@À@hÞë‡ )2( @@@âa‡ƒnbi@ñèuþa@@òäîj¾a@

Þë‡§a@paˆ@À )2(، bßc@pbÐ–aì¾a@†ë‡yë@bèîÜÇ@Ý—zn¾a@wöbnäÛa@Ï@Þë‡§a@À@bè—îƒÜm@án)3(. 
  

§a§a§a§aÞë‡Þë‡Þë‡Þë‡ 3: òã‡ÜÛa@bènÛby@À@òãb‹©a@paŠbjn‚a@wöbnãòã‡ÜÛa@bènÛby@À@òãb‹©a@paŠbjn‚a@wöbnãòã‡ÜÛa@bènÛby@À@òãb‹©a@paŠbjn‚a@wöbnãòã‡ÜÛa@bènÛby@À@òãb‹©a@paŠbjn‚a@wöbnã  

 4567
ا>;:اد 
%ا>?<=;4   

  4@>ABا %
(SP) 

V-Funnel 
(sec) 

L – box            
Test 

J-Ring 
(mm) 

 Iزم
اMN7B<ر 
T50 
(sec) 

Slump 
flow test 
 OPQاMN7B<ر
(mm) 

4PRS<ا TQر 

0 1.50 5.30 0.88 10 2.53 715 1 

5 1.50 7.10 0.81 20 1.65 725 2 

7.5 1.50 7.21 0.86 17.5 2.81 697.5 3 

10 1.50 7.35 0.82 22.5 3.93 680 4 

12.5 1.50 7.58 0.62 13 3.72 675 5 

15 1.50 7.50 0.86 2.5 3.43 667.5 6 

17.5 1.50 7.63 0.55 12.5 5.51 480 7 

_ 
(0.3 – 2)  
مI وزن 
X?;سZا 

12 – 6 1 – 0.8 10 – 0 5 – 2 800 – 650 
\]ود 

 ا>;:ا^[4

  

@†ë‡¨a@ åàš@ ÉÔí@ Šb“nãa@ ‹Ó@ b5@ ñ‰Ðä¾a@ pbÜ©a@ áÄÈß@ æc@ paŠbjn‚üa@ wöbnã@ µjm
ìçë@òaŠ‡Ûa@ê‰ç@À@òÏ‡èn¾a 650-800 ÝØ“Ûbi@|šìß@ìç@bà×@áÜß )4(، @b5@dÛa@pbÜ©a@æc@üg

@ÝÓc@ÕÏ‡m@‹Ó@b5@òîÛbÇ@ò÷Ûbß@†aìß@òjã@bènuëÛ@ÊbÐmŠüI@ò÷Ûb¾a@†aì¾a@æþ@ÙÛˆë@ñ†bíŒ@¶g@p†c
òîzÛa@òyb¾aë@îibîãa@ÝÔm@ÙÛ‰iòãb‹©a@òH@NŠbjn‚a@À@éãc@ÅyìÛë J-Ring  @‘‡Øm@t‡±

îj¨bj›Ó@âbßc@âb×‹Ûa@pbjë@@‡í‡¨a@æíÝÔ‘‡Øm@@ò÷Ûb¾a@†aì¾a@òjã@ñ†bíŒ@h@bàÜ×@pbjîj¨a@ê‰ç@
ny@òjã@ó15% ë@Ý›Ïc@oÇc@dÛaòvînãL@@†aì¾a@òjã@lqdm@æìØí@bç‡ÈibîØÇ@ò÷Ûb¾aN 

 

 
ÛaÛaÛaÛaÝØ“ÝØ“ÝØ“ÝØ“ 4:Œbèu@ñõa‹Ó@wöbnã@Œbèu@ñõa‹Ó@wöbnã@Œbèu@ñõa‹Ó@wöbnã@Œbèu@ñõa‹Ó@wöbnã@  (flow Slump)âb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛ  
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Šbjn‚a@ wöbnã@ bßc L-Box ¾a@ †ë‡y@ åàš@ oãbØÏ@òÜ©a@ õbärnbi@ òÓýÈÛa@ paˆ@ pbÐ–aì
òjã@óÜÇ@ðìn¥@dÛaë@ñl‚üa 17.5% @ïma‰Ûa@õaìnüa@À@òiìÈ–@óÜÇ@Þ‡í@b¿@ò÷Ûb¾a@†aì¾a@åß

ë@òãb‹ƒÜÛæc@a‡u@òîÛbÇ@bènuëÛ@@ÝØ“Ûbi@|šìß@ìç@bà×)5(. 

 

  
ÛaÛaÛaÛaÝØ“ÝØ“ÝØ“ÝØ“ 5: Œbèu@ñõa‹Ó@wöbnãŒbèu@ñõa‹Ó@wöbnãŒbèu@ñõa‹Ó@wöbnãŒbèu@ñõa‹Ó@wöbnã  (L – box)âb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛ 

  

bßc@À@aŠbjn‚@V-Funnel   @paˆ@ pbÐ–aì¾a@ †ë‡y@ åàš@ pbÜ©a@ wöbnã@ áÄÈß@ oãbØÏ
òÓýÈÛa@]6[ @ ÝØ“Ûbi@ |šìß@ ìç@ bà×)6(òjã@ óÜÇ@ðìn¥@dÛa@ òÜ©a@ õbärnbi@ 0% @†aì¾a@ åß

@ òjã@ kji@ ÙÛˆë@ ò÷Ûb¾aIõb¾aoä�a@ ¶g@H@ |›äÛa@ õbß@ ŠìèÃ@ ÅyìÛ@ sîy@ òîÛbÈÛa@@ê‰ç@ À
òÜ©aN 

 

ÛaÛaÛaÛaÝØ“ÝØ“ÝØ“ÝØ“ 6: @wöbnã@wöbnã@wöbnã@wöbnãŒbèu@ñõa‹ÓŒbèu@ñõa‹ÓŒbèu@ñõa‹ÓŒbèu@ñõa‹Ó  (V-Funnel)âb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛâb×‹Ûa@ñwË@åß@òÐÜn¬@käÛ 
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@bèn“Óbäßë@ñ‡Ü—Ûa@òÛb¨a@À@òãb‹©a@paŠbjn‚a@wöbnã@bèn“Óbäßë@ñ‡Ü—Ûa@òÛb¨a@À@òãb‹©a@paŠbjn‚a@wöbnã@bèn“Óbäßë@ñ‡Ü—Ûa@òÛb¨a@À@òãb‹©a@paŠbjn‚a@wöbnã@bèn“Óbäßë@ñ‡Ü—Ûa@òÛb¨a@À@òãb‹©a@paŠbjn‚a@wöbnã  
cÃm@ÁÌ›Ûa@òßëbÔß@æc@wöbnäÛa@p‹èa†ò÷Ûb¾a@†aì¾a@ôìn«@ñ†bíi@†@æc@¶g@ÙÛˆ@Éu‹íë@L

@òàÇbäÛa@†aì¾a@¶g@õb¾a@òjãIoä�üaLâb×‹Ûa@ñwË@@H@À@ñ†bíÛa@kji@oÜÓòyb¾a@òîzÛa@
ë@õbàÜÛ@ò—nà¾a@†aìàÜÛ@ÙÛˆnyóòjã@ 15% @ÁÌ›Ûa@òßëbÔß@À@�bÐ¯a@ÅyìÛ@bç‡Èi@¶g@Éu‹í

Ó@â‡ÇñõbÐØi@pbËa‹ÐÛa@õÝßë@ïma‰Ûa@Ùß‡Ûa@óÜÇ@òãb‹©a@ñŠ‡jní@b¿@L@Ý‚a†@paìvÏ@†ìuë@À@k
ë@òãb‹©a@ìçÁÌ›ÜÛ@bènßëbÔß@óÜÇ@bjÜ@‹qûí@bßÃc@‡ÔÏ@òÏbrØÜÛ@òjäÛbi@bßc@L@Éî»@p‹è

ñ‡îu@òÏbr×@pbÜ©aò×ìß‡¾a@òãb‹ƒÜÛ@bèîÜÇ@ÒŠbÈn¾a@†ë‡¨a@åß@òjí‹Ó@ 2400 áv×Oâ3 ìç@bà×@
Þë‡§bi@|šìß )4(ÝØ“Ûaë@ )7(. 

  

§a§a§a§aÞë‡Þë‡Þë‡Þë‡ 4:@@@@òßëbÔß@Šbjn‚a@wöbnãòßëbÔß@Šbjn‚a@wöbnãòßëbÔß@Šbjn‚a@wöbnãòßëbÔß@Šbjn‚a@wöbnã@@@@ÁÌ›ÛaÁÌ›ÛaÁÌ›ÛaÁÌ›Ûa@@@@òÏbrØÛaëòÏbrØÛaëòÏbrØÛaëòÏbrØÛaë 
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