po bt (o o Jl
A=
W4y o
SAIVIYD 13l 53 a5

40/ 1 5y 'c:)l:

20 0515895 oy £195 9 2 Cudgil Y939 HT (ARLLIT (v y
N7 Oy o e

* 08! jolol Slgd
Ol 8 (03195 ORLID ¢ qwige OUKEIS (Ol yos 09 5 b Skl

o>

R EP 21 g el 0D £ 153 33 51 S Sl 33 8 ey (2135 03 Vb oS IS4 o 15895 (R CS e 3PS
Ol Jusl b .cwl Culgd) OY939) (Cmsl 009 3 (pdixe 4395 D380 45 Ologw Sy Xl (O 8310 (oYL Ologw by
Jold ol 50 FWlao dobp .ol 4B 5 518 4> 98 3590 oS il s o lgw ke 1557 (15 58 o5 5 ol pled
R SBLga (59 2 gtie (n Sl -l g OY9Ig (MR lise GvAe )0 (Sl oud it 9 036 R S alesT
ol ol 0 PRSI I (65Tl 9T dall> oMol Sl 2 ( JKBV Cad (KU Az (S ilo3T Cd g3 S9l> 036 o571 5595
Wl 03 F plril ol S oy (Sl g a8 Cod OT 3985 Gos 9 T g 398 (DT Vi alo3T dddiged P19 owy ¢ Sy
S350 Pl S99 036 i e i I BN Cel (e gT BB gk 4 Cudgil OY95g 089 4T wd 0 UL G il
w15 395 o3l okt (60 5hos Lyl o Dgug Sl Cdgi) b Oloww (F390)3 10 60 o3l by lodT b b .05 5 0 O
Cael Cudgil woyd w3l g 1 (0 (b T 0 Sy 10 810 Sldo 3 10 (4 P98 (Sl W oy e Ogd o0

B35 0 2T 9 ouisTOlg) Bgd B yan (5 FYL ago 9 0ud wdlul 9 2T al”

A Sty 030 oy a1y 395 oy 198 (ol gi) (ST (Solg

resan55@gmail.com :J stus oties 5 *

VV/C}MZJkﬁ:crﬂa:}:ﬂJLﬂgwaLﬁ:ﬁﬂ



036 o 45Ky 5 g SuhB 5 (sl 0L slatle3T
bl 3 g odd S 1 SO Sls gt 5 axils Lol 8l
STiss o elss 3 Gaes s (T [Y] e
gad o 3L S 5 I 85 OV 555 035 AL, il s
R8s 6ok Sl s 85 O S G ol s
38 15 anllln 3 g0 S 5036 b 3 (ST 55
5 S ol 5 g Sl e OV 555 oS 0l O
[r]ssie o515 05 o2 $5955

ol o 1y g5 5, LS 5 50LLas,
o3 b aS Wsls Ol LT 3505 gy plosl 5 oS5 5
o S ¥ (led Caglin 4 o YO SN o Kl
o e 55 NS O gl 03 e e ples Cppioman oy Ol 5
Ostlany Gios b sl s sla Sl ) (K Jlewnl L
o 31 03zl 5 )b s 53 3 5 5o (sl 41U 1 03Lizl
[Fleat 08 25l o870

bR St s Saslis 1) S 85 0,8 S0 (WAF) g ke|
Gl b3l slite cpl (6l 3905 (o) il Slasw slajle
S Aas IS a oy e i pn ST o ()18 sl
Slaske 31 gos Sl 53 1 plnil 2 (1o s Sos p S
Ologms 4 ST 5 S 85 e tinn (gl doys (pioman 5 Ol Ctlies
1y 5 el s ol Vv BA s b b gl Dl o aslizal
b oS Ulyy B dse K S cmle G 4 Ode)
oSS e ¥ 0D il e s 1A e3lind SHLSS S
4 (dops TN OIS g5 alibes doys imensy oSafe
A o3zl +/F 5210 o & DT iy 5 Ol 0 ol Ol 0
ssb & I 55 e N0 (o B @ elsT ey s i
G165 %58 B G a3 I S g 5 B
ST e gl tlejT a5 b o 5o J8 05 258 5 ST 358 4
O S B sb 4 S 0SB e 5 A s 5 e
S s Ol S S Sy Soo Sl ool s 4y sl 2L
Olog 6 ST i 5 S 55 ol sladigos a0 by o Sl
T B el s Sl 85 Osy sl sad Sl 5 oS e oy
[FIAT o ity 557 Kon (slad gos ¢ 287

Seslizal S s & 503 SRy 3 (IFAP) e
S s Sn 5 0 $5ke o 55 Calides (slads ys

o3l jalal lgl Ao

doio — )
49y s sbejle Cxle s rf‘ja‘,s-&jlu‘.&;w\ 059 !
L 2w SCC mPClace 5o oy 5 b ol 2l 53!
53 Sl OT 5 agils S uslie 0 Ll g o 45 ol YU
§ 8omn D3k 5 355 033 1 o by 5Ll oS5 Ol
o [als 5 JB gllss ool L Jstls ol
15, H .Okamura L. g VaAs JL. 03 S oS 55 55
s ast L o 53 o g5 n VWM L s 5 s 8 slgny
23 g0 S o (SIS el B Jsd B s s
L ysiS ol 03 oS50 5 o2 6l 2| (39555 anm s sl
Brite EU Ram «5,) EFNARC (il s feally sz
eslizal 0l pl 555 95 55 5 NCS 54l 3 AFGC s 4o
Jie gl ol o ST |3 b iz 51 (ST 5055 o
25 oL O Ly Bg 53 oS5 265 o O e 51 0l (o0
wip A I 4 S (Sa s ol e
Sl sl Ce jo.\;s\)')@jl:;(.\p,@'u\dbg
S5 o 5 b S P sl g oS3 o s O
Colisg oplaS 5505 Olasw 3L 5 5 s 4 5L bakils Sl 5l
Olowws 5 oz (§lotings Jilaws 51 S 358 00 2 ja ol
wya RIS gl Olar o S0l Ol 43 a0V 5355 1 ealic
onlizul OISl pun s Gl ol Coula sl OT S (5 5
355 G 53 Olera S w00 Sl Ol gie 4 S 55,055 )
Tl bl sledsp 5o o Caslie 5 ey BB WS
.@\Qli;f)..\;{)w)lé

;}é&q(a\}: 2 s 03s s S5 S (YA e
235 o3 V0 (ROl LG gl 93 3505 gz oS5
bl all o St Al 5 Ode ol sS n Ceglie s g
s 2553 55 Y555 b Olesm 5l A3 V0 5 Kl
DT s 6 5 Al alam 1 55 Cunglio o iy
Sy b Vi OLSE cags 5 (YY) Lo,
NB 20505 0S15 355 (R o 5056 (2 Ol g
RABLSETSI-ST SRR PR Re PRPUS I S I TR E
Al gy odkd S Dl man 5 o0 DIl 5 o
2V G (Ts0 coolly pasli el 0L 2 sla 25T

@lls &S L odalin b Cjb BE) RS r\’-’| °).U IR D)

ryg)wavﬁé}r»JL»‘&Qli:bJ/V/\



v S 85 Va5 H A &aST s

w8 1 o p 350 0T LS Lol 5 s pdidi p

]

LIS 75k 9 (S yan las =¥

1wl 2574 4 SCC ol (6l 55 5550 3150

3G oo plsn 5 ol el Olam HliRe 5 55 1Olgw
o (515 35 G2 3 Olem Slis Ypeme 338 o 0
ol VO ¥8e kg/m?®
J}wﬁdleujadud\&rw:CA)éﬁ‘m
S o5l .l SCC s Co e bl 0358 g0 03lizal
WK Hlie JS e ol 16~20 MM 0 Ysene
s i |l Jsene o 5l S SCC s o ys
RO ol SRl el 4SS e 5 e (00L5 65 )
Okl 3 gk s 5 ST ile il g 51 e (’K'»’* 23 5 355
238 o

oslizal Jgone (5 (6152 4 515 SLadSw plos 13 3 4l ACiuw
Jols asle g5 55 n ol e 55 SCC ol 58 (0
sl 3l b as S § 5 S

L aO¥s5 b (gdan JoSo 3lsn glsl 1 S0 oo Slgo
P de 8l alee ol 3 S (5 ,ee SCC s 0l e
i S n )3 eslizad 350 plos 5 odd S b 5030
261505k 5 b ¢ b s S 015 oo 3150 pl aler
slge 5l a oS Olyy B33 b ST sl 56 i Toial™ §gd
g gp 0 guons SCC sl gl ogr sl

sy aA.I.‘fCW\ Slge 14 IeKw g oS Mol Mg
S oslizul 555 oo 3 m2e SCC y3 Fuslar Cuglin il 5l
5 a8l A oo Rl 115 b slime a5 580 5 65 4 3150
R sbabshue Jo a4 e (o AT bskiee OT s
S dwas e OLas 55 5l ol Jlo s Shas &7 (1S 5 5
S e L e Sl a) Sy (S el
I 5 58 5 0T sl 5l e 4 Sl ST (6 S e
e 95 o SCC ol (55, SLlI Jdsa ila,bé
ol Gl pomen 9 918 S e sl 9 Jlad S8
L s 3l o3lizul ., & o 15 03linwl 35 g0 cOlaes U3 oz Ik

V«/Cy;)uurﬁ}ﬂdbG&Q%

)Kd\élﬁ.&\>ﬁ:)yomgéwv§\):n}>’-C,:gupbs-)
b (Ml Ol o sla s le 3T . osliul bl Y
Golid Cuglin L OT odds Cdew Sladein 35 5L ans 5V
S s e Ol GRlT s (S5 sk 4l els )
(S o 53 G FE ey ek s Koo 2 55 51 e3lin
b 51 6L S calin oS Ol g 3 eslizal HLST s
Sl s e el 1 (Sl OT Sasls sl
23 0b 2 Sl 550 SbB LS 5o YL glado s p3 )
5 bon S glas Cuslie 5 Sl 03 g8 BB o35
TFlal o Bl o b e

3o b Olamw 3l odu o S0l 48 Lal> 0Las (V4494) > 5 Ol
4 el (S35 o Cad Sl Jas ol ¢ JoS
S o 1B bl b (Sl ol o JuSa ol T 0 s
O e JoSa 3130 b Al s Ol 3 o300 b ol b
[Vlss aalss s JB 0 @ Os ke ojn b (ST 20 355
o3ba) (83l ST wsle Sdas JaSe sl 31 (Y+104) JE.E
3 SxaT Ladbgn sob 4 ek 0355 5 (3T 6y
G315 Sl (Y21 0)e8y 5 &8 [A] 5 gos oslisul (ST 205 -
o & Lals (a0l 5 0ols el Jgame o 5 55 ol
G P o3l o Skl 5 Ketlul OT 5l Wil e ool
il o g das EalST ) edd S 3 (6 pdid a8 (S
Ko () oLan 5 0s [8]5sd cp UL 5 Cuslis
Clb b S8Llin JT 03l ¢ a8 I 557ke dile Y55 5
a7 Wals OLES 5 .U ges enlazul 3 45 Sl )5 Sl YUl
sl Wajas 5o eg0a S FTe 0os 3L Jseme o Canslie
adgl slajay 3 48 Lsls Ol T b o SRl )T Joe
S Sl 3l sl 58T Y555 VL s (5T Jas
o S Lnd s O jg rmes 5 )LES aslie S
b s (ke 0293 51 Ol ot 53 &8 b= 4 S Ola
[V ]s58 o0 el ot oslizal (gL ST

sl sla il 1 Sty S eds plowil Slikes 08T
sels> 2 S8 S aie) o Ll sl Ol VSIJ;;,s. O
2l 03 el 0 plawil ol Sl o (S5, ol
bl (B = by A Le5T & i i ol b i
Calizes slads j3Led s I EFNARC [\\]M\)}ua



ASTM C150 s S s S s
Voo Y 639 Y
Lid e glie
W 12 TRV S
(Kg/cm?)
Y10 Y °)9) YA
o sl wee ol S ol
Y5 ST A =l (aiss)

D] syl b cunals [lbsT 1 B pan SBETACW
S 4y gl (isdils Sl 503 5 43 il ASTM C33
w%éxfé‘))‘}}m;.%);uwMh)ﬁ)&i"u}}&i’

3y5m awle 3yl 13 skl ol Jsd LB 3 gdoee 53 okel

o3l jalal lgl Ao

5 58y 5 oS sl g o Bolr 015 o 53 03 55 o0

sl AYO MM 1 208 Y game La ,hd 651050 L5 503 (3 jeze
Y by Ol Sl i ged sl sl 3P pan Ologw
ol B, Y o 5 0T Sliateiin 45 Coal 0l o3zl QS
5,131, ASTM C150 [V Y] skt Lol 15 Olesw ol ol
e Sl Gal ol 53 ool 3550 S 55 0 B pan Sl )
oAl 5 hesd T Ll als gl Al Olews L o
OV 555 ool 0k 03,51 Vgl 55 S5 9 opl (SO

RS aA UQTQTQ&}:J;{&)J(;&)QQ‘;}

CJ 5 5 Oleww glad S 5 Vs

G oy g el os 4 OKS i ol bl Oslee ) eslizad g Ol LS 5
Cads s (T odr ) Ko b (sunails gla i lejT amls FAD Yo ¥ SiO,
dole ol odd el SE)glasts ;) rm(u»AJLw) RO A o/ Fe203
Lo ys WY OT il 50350 WIFY a5 s SDl> (b e WA A AlO3
OLES 1y by 5 3 o sty Hlapi ¥ 5 ¥ S8 T oty FAY Y0 CAO
LI S PO S Vg N1 -0 A= P VD SV SN A ¥o MgO
MM S 55 0l rans (lades ;s &Mﬂ‘[w]o‘ﬁ‘ AR} oFf NA20
N Y,y SO;3

SIOVHM (¥ M &+« M ¢ \/AA MM ¢ Y/ MM ¢ F/V0
ol Gb 5T e Ol do r ee] ety e
soble 3L zede 14 &S 35 gbas SITAY 3 5do clajls g
S b g5 ol Tl YO MM 1 ol 03151 ST

el YOYAKQICM® o paies 0955 5 Aoy V/0 ST o

Sl ilesT OB 5ok &8 5 Ol 3l e3lizel 4 x5 |
S b Dlasaia o b plonil Ol ¢35 05l S35 2 S5 583
Sl 0 0303 QLAY Jgd= s 0T

DS Y iy Ol (S 53 Dlatntin ~Y

Specification Limit

Sieve St:m W mg-hté;;lmj Percentage Retained Pm;“fq_‘;:‘;{;;m s P‘;:;“;f Mm(_asr_\i C-33) -
/8" 9.5 0.0 0.0 0.0 100.0 100 100
No.4 | 475 75.5 15 1.5 98.5 95 100
No.8 | 236 1255.9 25.2 26.7 73.3 80 100
No.16| 1.18 1163.4 23.3 50.0 50.0 50 85
No.30| 0.6 954.0 19.1 69.2 30.8 25 60

Ne.50| 0.3 985.0 19.8 88.9 11.1 10 30
No.100| 0.15 341.9 6.9 95.8 4.2 2 10
No.200| 0.075 73.4 15 97.2 2.8 0 3
Pan 137.8 2.8 100.0
Total 4987.0
3.32
Soundness value 3.2%
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Method Property

Slump-flow by Abrams cone Filling ability
Tsocrslumpflow Filling ability

J-ring Passing ability
V-funnel Filling ability

V-funnel at Tsminutes Segregation resistance
L-box Passing ability

U-box Passing ability

Fill-box Passing ability

GTM screen stability test Segregation resistance
Orimet Filling ability
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Abstract

An Experimental Study on Workability and Durability Properties of Zeolite-
based Self Compact Concrete

Seyed Shahab Emamzadeh *
Assistant Professor, Civil Engineering Group, Engineering Department, Kharazmi University, Tehran.

Abstract

The technology of making self-compacting concrete has been introduced in the world in recent
years due to its high quality in high-strength areas. Because this type of concrete has a high cement
consumption, one of the cement alternatives that has been considered by researchers is zeolite
pozzolan. However, so far the persistence of this type of concret in chloride areas such as the
coasts of the Persian Gulf has received less attention.The study program in this paper includes
fresh and hardened concrete tests for different percentages of zeolite replacement. The method of
this research is to create mixtures for determining the extent of cement materials in order to meet
the conditions for acceptance of fresh and hardened concrete behavior according to the existing
regulations. U-shaped box, V-shaped funnel, slump flow, J-ring and GTM screen stability have
been tested on fresh zeolite-based self compact concrete specimens(SCC). Also, the water
absorption, chlorine ion penetration and water pressure penetration depth for hardened concrete
were performed. The results of this study indicate that the addition of zeolite pozzolan
significantly increases the viscosity of fresh concrete and improves its rheological properties.
According to the results of experiments, the replacement of 5 to 15 percent cement with zeolite
improves the performance conditions of fresh concrete itself. The best results for concrete
durability at 10 and 15 percent are obtained. On the other hand, an excessive increase in zeolite
levels results in lower workability and slump, leading to higher levels of excess superplasticizer
and water.

Keywords: Zeolite, Durability, Self Compacte Concrete, Fresh concrete, Hardened conctere.
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