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Abstract

Self-compacting concrete can be considered as one of the new concrete that has no aggregate separation or thinning,
without the need for density and vibration capability to fill the voids between the reinforcement. This type of
concrete can be used in sections with bulk reinforcement that can be used with ordinary concrete to create the so-
called hollow concrete and non-filling in different sections after the molds are opened. Due to its industrial and
economical capabilities, this type of concrete can be manufactured with the help of pozzolanic materials that play an
important role in increasing the strength and durability of concrete structures. On the other hand, the use of limestone
powder as a substitute for part of cement in concrete has attracted the attention of researchers in concrete technology
in recent years due to its abundance and low cost. Effective steps have been taken in various industries to utilize and
recycle waste. In the construction industry, the use of waste and recycling materials has recently received increasing
attention and requires extensive studies on the maximum use of recyclable materials in order to minimize
environmental pollution, economic growth and achieve sustainable development goals. The Reuse of waste produced
in various industries as a substitute for materials used in concrete has received more attention. There are many mines
and stone processing plant around the world that produce significant waste in the form of carcass and stone powder.
Due to the widespread use of travertine stone due to its high durability and beauty in buildings, we find that after
processing travertine stone at the stone cutting plant, there is a significant amount of unused waste in the premises of
these depots. In this study, we compare and evaluate on self-compacting concrete containing micro-silica and
Travertine powder. For this purpose, in this study, Y mixing schemes based on replacement of travertine stone
powder ratio at zero percent as control plot, Y+, ¥+, 8+ 7+ A« and Y:+/Z instead of limestone powder in control
design and ¥ day compressive strength and volumetric water absorption YA Their hours were measured. The results
showed that simultaneous application of both powders (87 ) improved compressive strength, bulk water uptake and
rheological properties of self-compacting concrete. The use of travertine recycled stone powder in addition to
reducing environmental pollution (due to its removal from the environment), also reduces the finished cost of
concrete.

Keywords: Travertine, Volumetric absorption, Self-compacting, Micro silica, Compressive strength




dodio —1
_,,ut_(,_;;u;sl&}_w,.a@wuw.;)ursu;;\,,451},.;;\,4;;\;;G.,w;y}aurm,u;yoj;}lwfqu‘rsl;;f&
S sy e JUS (65,5 b 5 (BLS oS5 el b g gloojl bl (sl 4T LT 51V 358 g0 g8 Olantily 2, VU s 53 5 Sl 5 bl Ol
5uj}:u)Tr_?o.Jf,ilplj_,.:u%_.ﬂtﬁurswu_m{ijl@yyw ans filol 5o cply Sle g Cotle a5 abe JIS (69,5 Sl Ol o (i
3 8 a5 8 el (S al slaslS S palS el (Sa) o 5 S ) glite 4 ST 5 L gl 5leT Sl eslined LS impan 5 (e
I 53l s a3 (S5 il 5 350 (ST B o oS pea s B SLI BB SIS ey 5 Lo 350 Sl i Gl s

.Ji;,fdmmmumw&,u@.ﬂ}:&;éugu(.b;b}g:“@f)é\ﬂdtﬂb;,\};mup

Qi Ol 9 53950 1)
—L;AQleosu;_..:lL{dul:)lj_é)l:;;l):l)Lg.b_J?QU&»\‘afu;BLgu;k}l{&J_\.m&b}M\QMJbJarflﬁaf&J.u@J}\
W5 L o sas & (o i 0330l [V T 36 el plss 5 jer (28l alexr 51l oa g slosle 53 canlio (ST 5 pole 51 (36 S WS 015
Al Ol g e oS3 5 5 Sl eslizal (5l ze aleam 510,87 o 13 eslizal 3 g0 a3 31 6okt 3 52 Sl 33358 5 LaodiST Olsy B o i
aor 5l dyame oL SoS 3, Vi G po (ST 2alS VL )5l )T (o515 L bl 3 o (I oS5 51 Ol ¢ Sl (65,5 2alS ol 2l e e

Y] 5,8 o sl eolaBl o 5 o ags
,b_sa;u;.dl;,,_ﬁuﬁ;\;,ﬁb‘CL_M,:';QJM}:;@@;JM“,;LUT&WVKI;l{ém;u);6@1,1}»&&&0‘}&;;\;;?‘&
68 sl 5 0185 Cadh i ¢ Sl (55,0 28l cbaodl) 3 (gldus s o 51 o3 S so ST LialS 4 015 e OT Sl estizal Kos sblse 51,8 o

DS sl olg OV geme CatS 5, YU g baonl ) 5l eslesl 51 50 (slgs slaws )

335 o oS VL Canslia b i el 31 0T 503 55 5 a5 53 09T S 53 5 ety 8 ST 1ot G T 5 gl 53 Sl €l b dmplin
[FTAal (oo 550 Oloman Lo e Conslin L o571 2es 5 o sl o

el JLb ek ol o b b Lt b Slaw osle o5 OV 555 [F] 5505 3350 5 SV b (ol amdu s o 5 Y 5 s e s ) eslaz
5 o A s el el Sl 5 Ctle ao e 315 (ol Oy sem oS Lt dae 3l S5 Ol g 0 ey Sos 5Tk dle SV 555 5 e 1 e lizal
S P 5035 e ST 1y eus J,m8 iy, &G s (SO 5 (ol 55 O glas Sls suast 43 Oy 5 035 Sidu 1 5l Yo 518 L O
Slg cmman [VIas oo 2530 S 87 ot (S isy a3 0,8 S 1) oS 0055 G 4 5 ks So 5 5878 L Oloe 3 Sl
a3 s e ool e 00s )05 G b ) o o i A Sl 5 Sl o 2087 G b s ik skins 2l bele o Fege (Y5
Jrolse il 0 OT plss il (6508w gy (JUom (glalidd 5 dile Gl (s s 2 iy ol BBl (3 b 51 Jul gl (3L ol 5 (ol jolie o T
1253 0T el Al S gt J5 s iy s o 4 2 o575 55 0 eikmin DT ol 6 oty 4y Bile o [ 52 dal 5 VL s
Sl Sl (51555 (0 5 s S [V 3L o0 o b D5 0 (S>3 5 ol o e 51 S0 bl o I BI pee polis
INTa)ls oo SuST 5 Sk 53 ontr Sl 5B 5 a3 o 23 5515 o3 plasg os o YL

ozﬁwfugjgyz@éwaumum.wmiﬂ&ﬁwwleuC},:J;Ju\a;\g,s;;,Tsj)ﬂga;..,ds_;;};lglfyd{i
AT &t 3 -1 ol (K o8 ST oK iy Slon g 53 ¥ 00+ Il 53 L) EN VAV-Y 5l o7 (55b 40555 oo 2 5558 b
K 3lap 3 Ve 590 [12] ol 65,57 U g1 Olowmw 3 105kl 3,15 1y Sl (type TI/B-L) KT 6K tupy3 YA-¥0 (51> ¢ K5 s(type TI/A-L)
ajjﬂl.g_.:;u_:;w)}:ﬁup;;\};,{_;liv\_;éu)wgu.,w;g\.x.g}:;ﬂljw):fa;}.b-}(;;oww VL) 55 o A 5 Ol 5o Olg
.AJ)}TL;A3}?‘,{1)5:4&:»;;\#‘4;&[{@){%154;_);&:\ygy_l45&;}’.97)\.\;.»\@)4»@4&3Mj@slﬁéks%wjﬁﬁ&;.«:lea_l.é
Sl 5l Loy mman i3 S (550 ol 2alS OT 51 5 5 0L 355 Ol 28l 4 e 310 g a5 S35 2 Dl ) )
23 dlas ol Sleslianl 5 Abl e Lags ;&K Slaglss g oSaT 6o ys gy s o 5 b3 5 ST (9T o 55 lalys 5 lasgpilasilsnng; 55 &Ko

v



[13] :‘bu,i&lf‘)&Qa&(uC&.;SQ‘j@;‘“ﬁjj@?u;AJSTJAK,:AJW‘QTJwl.‘.aa:@‘b)yjb|ﬂj.h)dn%@)w&¢éb
S Sl [14] ol obting 3 g FpS e slbsil 0387 a3 5 ol 0587 3 32 b 51, SCC o plss 5 (SSKe sl S35 S ys g 51 o3lizu
Sluls 3 48 al o Kt gy 4sd8 Sl )3 . Lls S slite Slas guast o b 5 Kiw auls ¢ 3l 5 ST Kaw (ol F o0 dile Cialies sl
sl s Kays s 56 g bl e 3l Oode [15] il s Lol (515! (SI00) e deeST (55 (3 Syl 55 5 (CAO) oS STV 2
e 4 LBl e s o (5L SCCST 55 o gamer ST oder 5 (65188 Can gl (e 5B (535 2 ST &Ky 0 0 Kol 5 b Ol

Wl ok ol STl oy oDl 313T o5 Ol jos ganaind Slihios S o 5 SliglejT

Pislo 3T 4ol g —Y

& yon glan wlasuiwo —Y—

oslitul plas Sl S5 0 3Y (V5 ) A8l (o Kt VST (3 535 £ 55 31 8 a5 oS pmbans b (535155 (b £ 55 5 lie (] 55 (B s anle
s 3 ol Oy e Sl oslinal (J5ke 4 635 0 llian Conds 53 i 5 A5 s e Ll 53 5 035 GUI (5192 3 &8s ) g 4y 0
Ll (S s ol (51 ks Sl (ks &3 Conds 3 e ) JS 513505 (05T 53 035 &Kt pe) oal ok plonil 03, 555

Sl st Cal ol 55 Y sz 53 0T (K053 (ol 5 ol OLS 5 48 Sl ¥ 55 s Ola 55 51 cllin (] 53 (3 e ol Ol
o3l NS 5 ST sl oS Olg55 58 3l sl 53 ol olaT Y Uil 3 35 e 55505 Kt 3gn 5 SSAT 6K 535 puabow s S
Ao ¥ adlas ol 55 e a L glag b 53 487 il s Ol 035 o5 Y (1) (053l a5 bl ) S sama 6la 30 53 OT 5 pee Ol jan oS 0
,wm,)g}_s&wow.ugwf—?oTPH,,;:Jﬁ(’Jf,L;\,M S Olay B ) o gt 055 ol 0 4 & a3 y5 Olaww 55

el e-L:a:)}TVA)Lu: J_}Jq-)zgf.a.a

B ailaw (K jub lasin ) Jgas

ol G wsye oyl piSTas (@r/em’) psass ;s &9 aloSn
(mm)
Y X2 Y.y G055 o
0 V0 Y50 Sl als

Eran Y959, 9 Hloww g2 londs Ol 5 Y Jou

Loz Lo 301 / E
. o 52U (1) Sg 98
RSP }
o9l ey
*#90% | SiOr | AIOr | FerOr | CaO | MgO | NaxO | SOr | LOI | CrS | CrS | CrA | CrAF | wbes
(gr/em’)
N0 Y. 1 1 64.07 ° 0.38 ¥ 1.05 - - A - Obozws
Y.y 914 | 0.13 0.2 0.16 1.6 0.98 | 049 | 3.54 - - - - g Sn
Yy oYY YA X3 0o,V oYe - - £Y,AT - - - - &w)f%
Sal
v GEd | e | oea {egyr | vy | oy |y N B, B, - - S
sl




(& pran 00355 (495398 (9 ooy lasiiino 1Y Jguer

Appearance Light yellow colored liquid
PH 4-6
Volumetric mass @ Y+ °C 1.11 kg/lit
Chloride content Nil to IS:¥o7
Alkali content Typically less than Y,® g NaYO equivalent / litre of admixture

100
90
80
70
60
50
40
30
20
10

S a5 Mal

#100 #50 #30 #16 #8 #4 3/8 1/2

S 1)

o o guiy il ) S

51 g0 395 oy IS b Y-Y

Lsu.bw}lcj_btsb\i_:ﬁujT@uwb|ﬁ.\:~w|eju&éu&bjTj‘o)u&‘p;‘j:?L'}:{uél)i 0330 1513 Aol S b goi Sl al- 0 s
235 Sl oS58 b amlia 53 oS50 5 (53 sl 5 Sy 3 Shee (g 1 s AS 6L F s e i s g0 (ST i35 00
pL L as asl e S Lo tuleiT 5o ST 6ty oaT Loty ol i (115 4 sl oo tals b Ol ge 4 D3t b & (ST oK
SAE O Fr Y Glal i b sl Sayn g Sl eslizal LSMD 2 b alie Sl S b S0 D3t b F toen Bl o SMD (55l
..U.LJ‘«A\.*;'-L.,«RSC‘_;)L.a:;ﬂ‘5La(UQLJJJ&MuCJE&T&):};JJ‘g&-Sw):\--



(kg/mY) LMs z,b ol jo F Jguz

mix name Oloss g S < &w)f * S @ b | awle | eaS s, 5e8 =
Sal Sosls sl
SM-) fou . Y10 YA . oV YEA VY
RSC-) Yoo I YV0 Yot \74 oy YEA \Y Y.
RSC-Y foo . Y10 YYA VOY oV YEA VY \g
RSC-Y Foo - Y\ \q- \q- oY YEA Y -
RSC-¥ Foo - Y\ VoY YYA oY YEA ) e
RSC-o Yoo - YV0 \74 Yot oY YEA N Ae
RSC-7 Foo I Y\ . YA oY YEA ) Yoo
baigo colu Y-V

B8 g Do byln ol n cl (b 51 s 53 500 plowil b glins 8 (555 2 5350 036 o Sla i 3T e ges ol 5 LY (8L DLl 1 ey
o e (] 3 5 eile SL B 0555 Sl YF s gt (6,8 I 51 ey ook L (Slacs i 15 55 0 a5 a5 3 g0 (S IB 13 oS5 50,5
$los b OT slaams o 53 (65T Jeme Ll 5 5 dholidly ¢ o JB 055U 51 g g5 3 5 o0 251 &5 b0 OT (IS Joun Jarl 3 5 1 g
Slasin gLl 6l m ml 0350 31,8 Sl 4 53 Y8 JIYY (5557 Jas Sa 3 oiolojT Laows (slos 15,8 o 513 (51 8l 453 14-Y0) G|

Wl o sl VoY oY oM LSS 5 ol bl b oaS b gas 0l Cdeas (5 5 036 o 4 by e b i le3T 5 Ol Ol ¢ SO ¢ (S5

byT b g byl T Wby —Y
036 o s LialoT F—)
(T2+) shouilo s wodl b 32> g oot b 2 Gilo 3T F—1—

3525 05k 355 053 1 S o JKb ok SIS e 5 gt 4 5 Sl (ST 20355 o Dl g St (51 by slaieleST 51 (SG GilesT o)
gTﬂ;);,xﬁlﬁ|5u&&1)t§;)3Tﬂ);,;m|_;u;,‘g);)p&)}lL;lju;,)w.wum@_,:ogﬂwd&ulﬁé.@@a
D] acsl e iy S8 5 5 0L Sl Gl oline o 0l B 5 il e Cdlal i 2leiT sl 5 ale3T 555 .28 5 18 eslinal 5 e
-t e e slne Ol 0 oDl Dl jos (s 4 (5 0ok iy 035 a8 el s Y00 51 iy Vpame o5 203 5 5 Dl O Kl 6 51
bl 53 3 5y Do)t 53 D3 (Sublin men (5 LTl 03350 3 8 55 5 (ST e 5 02 Ol 4 Ll5 0 fades SV 035 a3l o 505 8

IV] 25006 5,07 edkan Fo 51 2t O3 o511 b slacg 6 (il T ol W] dib o odalin b odd 23u o addls-



L 42> gwlo ¥—\-Y

m Jool B Sl 3 o 68 e T a1 A on g 5 1 L Shos kol 1 B Sl s 5 02 2 0L SleST )
o 53 5l ek Fro B Yo WUl e dmer (Bl a1y il 2 508 (6l las s a3 0 1 gleomyo b (S,08 Skl (6l (s olne o7 355
#.w!jmﬁ\;ﬂl{uslﬁ@@,gmwu;»wL;ﬁég?)w_;lﬁdub Q‘)&Pd{wua‘bﬁj__L;‘jir‘}ybbjﬁl{&i‘JJ‘M‘
Ul:ajl.k.i\dj.‘tf)_}z_)_zl,:u)A.bL:LqJT&de‘:E‘QM‘_;LA:JiL:AjU:UAAQ)}.p);‘;l;)l_}wbl_ﬁ.¢~.~|‘_;)L:‘$:'-|r.&le€JT4L¢:B)L&:_/_<1:a
31 s &S CtdE 1 3 o0 (5, 051 0558 L O3 dholBly 5 03,8 ol 15 0T el (63 308 B Oy 1 o3y gn 485 a5 55 (Ko
Hr s Hy gLyl o JolS Cad 5 51 g oSl dal 5 | o 53 5158 o5lrl 0 5 2 58 on 0edST YL Lt LB @ 40,0 dlasl O ) o 5o B 043

ATl Sy Lo o 05 HY y HY e L ot (5,8 o510

1oQ

f?f}, Unit mm

|Rebars 3 x 012
Gop 35 mm
600
/%00
J '150
v N
0-200_| 0-400] }
L 800 It

L awss olagl ¥ S0

ot 035370 Uyt 5oL arr 2lejT 5 (T84) zasilo & Coodd 0L 2 el O 2 2sle3T 5 rsiajl:&:“_;l.a‘_;..lbjT@Lﬂ

03l o sdulejl gl b Jgam

Dl ()b >
Sl L 4 b olgis
To (cm) oDl
sl .,aY Y VY SM-)
3l +,4Y0 ¥ VY, RSC-)
3, ., 4¥ Y,0 v¥ RSC-Y




RRY .47 ¥ va,8 RSC-Y

sl .40 ¥, Y Vo RSC-¥
sl CATA YA V¥, Y RSC-0
e .,ar ¥, V¥ RSC-#

o S o5i S iale ;T F—Y

xS0 i gnd 5 3L Canglio iabo 3T F—Y—1
U}qﬁﬂj‘.@‘au\..f'vrlqri‘_,gé)}aCJJ@VJ::)'})VA‘S)JTJAPOLA}C)AAQ\'X\'X\'CmO%}Qﬁ}b‘héﬂhﬁ}dé}hﬁ@)uﬁ Jﬂlﬁ)T
LA()T&)L.&&C,.»}G.Aﬁg;mfj‘}w)ﬁjgw:)r43).«.;:-\9\?)}:'-‘%Ja)&;é‘cjbvq@j\f"s;w‘c.\:aﬂ:&-bJ-\;\')‘MAJ@)MS—\CJJ?
DL sl 7 5 oSaT Sy 51 e polie b okt 4l SCC ot (sla gos 5 (75515 &Ky g 355 poke)als 505 23T ol s Blond

Sl c.\.ﬁTY’Jg.@J‘.)}“S)J s g (55Lid Cunglin isle T 5l odal oy ol Gl polie o &M);ﬁj;fa Sl 4 gei g s Shas

100
90
80

7
6
5
4
3
2
1
0

RSC-1 RSC-2 RSC-3 RSC-4 RSC-5 RSC-6

B gl

(MPa) G B Cia glia
(] (] (] (] (] (] (]

039y YA (5 Lad Cooglin ¥ i

SM-\ CJ.LCUL{MU:AJ}..S.V.:&\{@CJSJ‘,U&MJaﬁL;,\:-L;hdﬁjawwolﬁfvsthucjquJM.\ALZ\'Jg.éjl;}..sjs
a5 (Tl gr T3l 7 (5L Sy BB SIS bl ol outeT oy oo plonil 45 53 487 Gy lejT (b o7 iy gr 4y DY - b o

A



J),|;¢§;J)>xXY- Ol ;0 5 RSC-) b oo il gl S glie ool oy 0335 YA e glie .g;dla.\.:ul.é:,ﬂuiﬂ&);xj\‘).«\f),b
ST &8y on Sl (55517 K3 16+ Olse 4 RSC-Y b 53 ol o TFY Ol n 4y Conglie ol 31 dals &7 ook ST K ps gy o Sl
el o ST 31 p Sl sl 5 K ya g oo s3 100 Olse 4 6 RSC-Y b 55 13 43 oo ocalice sl (2131 IVA Ol 4 457 0k
ol &SaT Sy o Sl sl 5 Kay3 519+ Ojn 4 RSC-F sl axsls dals = b 4y S S glie 201531 700,80 jn 4 457 3,05 00 Aalie
ST 8 53 U 555l,5 Ko 1N e 5 TA (4 8 Oln b o3 m RSC-7 5 RSC-8 (glaz b 5 bl Lol o dals 15 7Y,9 o glie 201530
a5 Ky TN r o s TYAL s sl 5 K ys TA Sl Caslie [2alS oyl & 0l gr dals o b 4 o (5155 S slie 2alS sl

L3 TOA L

02> T @i b7 ¥—Y-Y

quo-uTu;\_?-u):C):)jTC,_.w-\a‘_gl‘)_:.ubuﬂQ'&wa/\CJ-\.Ab:ﬂuTW?):hoT‘_;ff)l}Q)Mhd}dwuTu-‘\q-ui.‘-‘b)'T
))L;j..f)ljs)uﬂJ|C‘9J_>-)lu~¢a.l.#u|aj|ﬂ(100° C)db)bu)‘JJ&JLVIV?A_)-LU‘)J‘WA_)‘)))}J\?u-@d))‘&mﬁ)‘ s 4 gad Il
SSDQBM}@MCJBW?J‘C&LA?A)‘U@E-b‘ﬂ;‘)‘ﬁafuu|WF))L&LﬂFAW‘,(Wd)eMG:.fu)}gu{b:rk),]a__wksb)

%TGA Sy ) J}a_,e BIRT4%) & god (o2 s.)T u-\:— Loy Ww)dleuis @f()}}

Ww_ Wd

PARE M)
W,

2

1.5

1

1, 14
lo12
G 1
3‘_5‘:1.:-:
il v 1)
0.4
0.2

0

iNE T L 15 TR NG & NG
e g ok pls

aelo FA Oof i F USs



Lag b 55 oSaT & 3 Ol jn 2S5 (55505 &Ky Olie 25 L SM) als bty o 3 55 oo oalicn o5 glailen ¥ JSCa s g 53
L ol e 2 015 RSCAY S RSC-Y slag b 5o il oo TVA L il dals @50 OT o tn dali ) O (65043585 5 o Oljn 28
S 3 sb g walie & Jmlaa RSC-T b 53 1555 on octalive T (6243 58 15 3 5o 1YAD 5 TV bl b s 87 3L 0 YV 571,89
ST s e 533 g IFVY dal by S a8 Bl a0 88 1 OT T Gl Ol5n 87 2500 L b b (ol 4 S ) T e Ol
Lt b e 48 Bl N 5 TB AYE 2 0T (6 055 585 01 RSC-F JRSC-0 (RSC-Y (slor b 53 i 355 o ocalin

el L 1y (6 i3 58 pke 3 TIY,) 5 VPSP YAV

&5 aii ¥
s Jole 5 ol oS 45 el SCCRST s s slagm s ST &Ky o Fosl 5 Kosn gy 30l 1 (st s slate 4 2853 o)

2 Sl A3 L (slaass pasd 53 (s Lt Cmnglite 487 5l OLiS 3555 3L Ko ys oSGl Gl (glacosd Olio (5L ot glie ds o —
Golid Conglie 5 sl o b o o 2 53 a5 55 g0 oS0 5 o (65LES nslie 3 e Sl 5 0300 OLAS (6 2 ST 35 Sl o V8 S S
.;,;z@w,;rﬂp,;&,y/m Ol e 0 Ky g5 53,8 Olojad s3lizul codkeT Comnily

Crb o e OT Rt s a3l 5 (5550 5 8K 3 0 LI L 4S5 55 oo ocalicn steT oy il FA o OT o g 51—
b (5518 Conslie dlon 55503 Sy (1 Sl doys 5 qamm DT o Oljze dnglin b 457 lesils ) (o gomn sl O Ol (2157 555 als
i 5 el g e w53 gl 5P Sty ealitel O 3 a3 gy o Sy ST Gl pds 3 g sy 539 021 18 31 S S0l Ol
35 g otaliin dals o b 4 o 15 OT oo e 35 003l (S0l V001535 5 oozl Olsn o VL 53 487 b oo T

S ysp b 5515 Bk K3 Sl 5 03linal Ol e op g 457 355 o0 ebalin g OT ol 5 (6)L8d Caaglin (Ll a4y 4 57 LY
Dl oS 555 slaciy 03 1) e3leal Caad imman 5 o DT Gl 0150 065188 Caaglin s 51 Bt 2 b o 2 b Bl o 700 Ol 4y ST

A

&\»

[V] Skarendahl, A., Petersson, O. (Y++)). “State of the Art Report of RILEM”. Technical Committee, V¥-SCC, Self-
Compacting Concrete, No. YV, pp. ) ¥)-1 ¥4,

[Y] Takada, K., pelova, G.I. and Walraven, J.C. (Y++)). “Influences of Mixing efficiency on the mixture proportions
of general purpose self-compacting concrete”. University of Sherbrook.

[¥] soroushian, p. (Y4A7). “Secondary reinforcement adding cellulose fibers”. ACI Concrete International, pp. YA-VA,

&:J}‘ .“W}f{g ©ol> ) &\_{A QL:_.;}& wﬂ)ﬁ“ (\YAN) - céj):}_? wla:u el ‘Q)J.iT €8 o) (e p ‘°3|jCy“> [f]
R b A
[4] Aitcin, PC. (Y 49A). “High Performance Concrete”. E&FN Spon, pp 09).

[7] Zhang, MH., Malhotra, VM. (1149). “Characteristics of a Thermally Activated Alumino-Silicate
Pozzolanic Material and Its Use in Concrete”. Cement Concrete Res, YO(A), pp Yo-YVIY,

[V] XiaogianQian, Zongjin Li. (Y++ V). “The relationships between stress and strain for high-performance
concrete with metakaolin”Cement and Concrete Research ¥y(¥++1) 1. v—\#11,

AYVA (G5 pm Olom s ool DlyLasl o ¢ duold a5 (ol 55) pwlid om el i s [A]
[4] Dehn, F., Hoischemacher, K., Weisse, D., (Y+ + +), Self-compacting Concrete — Time
[+ ]Development of the Material Properties and the Bond Behavior, LACER, No. &, pp. 115-123.

‘)}-:“fj-“‘J‘"G‘J-“'GQL."}’.“:“."&‘JL{W’J.E‘QTLSL“;}.)}VS|}J}>.&H '(\VA“)'GM‘LSJ:‘M"M“}“}&[ll]
.Qlfj'ajm



[YY] Tsivilis, S., Chaniotakis, E., Kakali, G., Batis, G. (Y*+Y). “An Analysis of the Properties of Portland
Limestone Cements and Concrete”. Cement and Concrete Composites, Vol. YY, pp. YY)-YVA,

[YY] Lakhani, R., Kumar, R., Tomar, P. (Y ¥). “Utilization of Stone Waste in the Development of Value
Added Products: A State of the Art Review”. Journal of Engineering Science and Technology Review,
vol. Y, pp- YACYAY,

[Y¥] Felekog1u, B., Baradan, B. (Y+'Y). “Utilization of limestone powder in self-levelling binders”.
Proceedings of the international symposium on advances in waste management and recycling, Thomas
Telford Ltd, London, (pYYa—¥AY),

Olsie 4 oo s S0 5 oo K 555 Solaslis 31 bzl 56" OVWAF) L ol ((6LT ad (Sl €. goin (5 itall 0 e cOlidulas [15]
e 7 el e (odige 53 (53 IS Lo 5 5y ALl G el ES (g M SGISG ol Oles 1 st o Sl

['7] EFNARC. (Y++Y). “specification and Guidlines for self compacting concrete”. http://www.efnarc.
Org.

[YVY] EFNARC. (Y++9). “the European Guidelines for self-compacting concrete, pecification, production
and use”. http://www.efnarc.Org.

AR



