6105y — Sloww Sy (a5 1 (69T o o9 9 S SLAINS o 15U o

‘”oljs Vo (y9uy 4P ‘%Evgs..\.'?lw Al Zd o a‘Ly' ol ye olodle

Ol eitd e sodlol ol3T olKitils witd axlg ¢yl yoe 09,5 -
Ol leal o codll ol3T olfzsls ¢lgal axlg ¢yl yoc 09,5 -¥
Ol e S sl (gmio oBils (s § Jaimme g ()l pes gwdige 0aSlisls -V
*f_sajedi@yahoo.com

ouS>

Slge nl I (plbdiges (esras g ol Slap¥gie el Gl (S39581 Slge b plown I (L85 (il g Gler S8 ae oy, S
39 3By e See |y 5 plos g (SUlSe @Blemiman S o SIS SlAS slajlE adgi 5 (655 cles Bran ralS a4 baYeje (pl ais
el sl a jlaal o¥ed a5 IS o)l ;05 sb 00 j0 i8S WSl (slo )by - Hlaw gk 00 5 e b SO Jols LM 5k ool Basion oyl
£9 90 oml i (g ooy K 51 Ko b iy 490y bjeSul dilaSin 5l ook saailaSon 5l sisu sl @ myb mn j0 b eolaiul leww (S5
o ooliiwl o laslinl (¢ gite 5 xSe laaiged 5l datole;T bl jo Laias solitwl oiulej] (sled § wpb O Jold (55l es g, 98 b ailaSw
s o dol 00iS s, (358 5 i (1 3Sale (LoolSlimgr@Bym) oreb S L VT 5 # 7 BT Fe T T e 4 K 5 oSl (glaaluSs
(O esate (y5e cpeedol glatalesT calgs o (SilSe «(g5905, olem s sl o solatl OS5 L al ol wad s tals 5 g
For s eoliiwl daz b 5l ols lis bt caias plxl O 3485 @ae o oz T i ¢ S Sl Canglie qpuinns pué (kS Conglio «(g lid Canglia
aile 2 elem ply Bl o yiian @z e diged 4 Camd (5 L8 Canglis £ ioli8l bl & jg0 a4y K Tl g L el Ve glaaslaSin oS 5 Loyl

205 (o0 (Brre diap b plpie 4 cbgle ik ol cnlpl ol

ol lals

b &I (6591 o (5 (b ygSl ((slo )l paw — sl (5



ol |y JSalKe #IV Liad o YA L20aS Ceaglia o5V
Bg waldTdges l sin 3o o] sded Caglie g ol
sloh Sle ol poyp 4 [Aanye eoljglas,
1S ol plis b oy, cudy o byeSl IS L S
oSl 5 0N 1, 3 (sl Canglia e 2l
iz 5 Sl el V]88 i )0 ams e ialS
ot |y sl 5 ) liSay ol sl S o3 o]
s YU Gl Qdx F sl i pldS Sh s mls oS
O 3 ol @2 p0 Aiged s (orulilol s lid Canglie
STises i cole a5 ol lis Cawes 8 [VV]sl5
OSoe slojle Saaglie b lpl sl sladls T S
ey i b Sonl sbegegare (i oo Lol el
byl Vb ogate 5y Sl a3 soST0s5
ool amae il 1y ailsy, allas g L Gyas
PSS VAD 5l f2eS ogatie (39 b placis 4 (olales
olas DIV len 5 (alipd aiS o JSe | e 20 o
039, YA (g lid Cuoglin b yoStul ailaSins 5l oolaiwl as™ asols
F9 Wby o0 oo froile p eSS Ac e sga ) o0
slme o3gazme byl (9 s a4 o (rl egatie (39
5heolaial (blas jo 09,00 ydin Glojle Sew slacy
5 &y FoBle oS kS TVY 500 Cuoglie dS ailuSton
DT ohien 5 (558 o)l olyan 1) jlome (ogasa ()39
Loy T 30,87 (ot ) (L3 Somd 2l 52y ailaSin o Shoe
3 S 39 71 U Ty ks 52, K o3 - )
SRRt SRR JUR ST R
o oo YL oles byl jo el slaos )5 6l Il
S 5% Pl 3 (S an @ DL 5 e
@ls oy oo Jij g bysSl (Sl alb » jlak
dged ol QA g g0l S (5,ld Cwglas a5 ols lis
FoVa) codb(aadyo sl 5 5, bysSul b (onSsh)
iy 53 VO] g 0)lo 1) o Slas on e (S9 woy
GlalaSin (2,08 Sl deols S i el
aS ole plas b ol JI8 w90 |y byl bl o

2 Gong et al.
3 Neville.

doddo—)

g slaojle cle o (Lol Allas 51 (S o

g L olyon o (SilSe 5 (Sosd ol V]
S s Sl Lo jo oole G idany a ]y G oy
Sy 0B )0 (T USE Sl ey G el 03,8 o
Olyie 4 2 ojlgan [Y]asS ool (ol (Sl ol5>
sl ooy Coeal 5l sl 5 cSle o dlas op 5 Ll
wdl o s pNICaRS oSS G el edm s )e5
9 9lge yuedS b aS 0392 (nl 2 I o)lgen g el Cad] S
Gl 5 Caad g LSS ol sates S5 gllas
S 250,8 (owyp slllia o [F]o e o (ae [Tl
s b Ly Slosms 51 FT g Yol o 0ol ol se disSa
@b slapsSly S slp B cnl oS Gl b oSl
058,555 03l | (g picie 5o boluasil o] 581 sl
Ladigos] bluwil ¢ 30lr Gl GRal331 L a5 ol i b
bygSul ¥o7 o5l ok s Jlo ool b wcdl rals
a5 S asbiom] bl b gl |, bladl ol
S g P L4) ULV PRPRC
@52 15 omen 9 LysSel (g Olnl (b slaailaSin
Coyl rogyids Cord bysSl a5 ol oLt gl s ,S
WldSe G (Lo )0 Wl 5 35l VL (Seglie
wols”ylzs [F] sk g oolj o> K w09 soliiwl (slojlu
S Wiy, o bl lailaSn A i b yeSl a5
Sew 5 G Coglin awmlio a4 oyl .l Cwglio
ol i b s g ] grlyysSasl sloailaSin ol
P (oS B sl o 6,088 Saeglie (2 Sile (JI oS
d oo o [V]isolitn 5 50U ZasblyysSl (51> o2
Geios Gl 3,5 oy p 1) Bl cegian aildSion o )b
5 ikid Cuglio slagiales] a5 og (oSe aigaife Lol
Coglie et sl b plnl LT o)y g S
Ghoy pU 4 wdr gy Sy )ld S ) 5l gl
Silenyho Sl (G2 (2P gy onl D sl gy
alaSiw aoye £ Loy a5 wols olas [A]ghSse o
SYIV 590 digas oyl 0o | (g Lid Camglie (s y2g b 55
Wgad 3 s do,0 AD &S iy (g,lid Cueglin KWL

b yoSul wilaSan doyo Frooggls b (uioen g walls



83y o7 b LS b 65 iaiod ol 5o el ol
ol Olyed oad o Ojged Slgal SV Al IS
FoAWnL mpd a5 oolitl Bpae Glesw 5l o5
e &ypoty I 5 LyeSl alafos Vo7 o 847 B+,
2 (blagresg) al&w | oot SRl plaea
5o bbb jloasaisle sladises .ad, |5 4 by cole
oialel (sloo g oyt @l L 93 50 035, AV 5 VA (i
ol i8S LAY el cov g ead gl des
(Silid Cuoslie (ogaza’ (g el ol Lo ialos]
5 oz ol odr (NSl Sl e yob AS
el 5 oy olalesl ol mliimiog Ol S5 as
a8

B3l 4ol ¥

& pao glao g Slgo —1-Y

(s o )1

ool ¥ g9 ailip Ygene olpl yo edliiul 35040 kans
Cenla Sl 5 ol ply 0 Caglie ] Lol (s
el (Vg5 (Jgome lowms aliie locss () (25 G165
Mg 1y eg ol olnl 5o plerw slaale B 5l )l oz
! loms ol s ssliiul G 5l aados ol 4o S
YNO o] J&> ol el 9,5 oloww a5 5l uios
2S5 YAYY T () s s 5 oo ol S
5 50 celie Lyl cou lemw ol el e ile
ASTM 5 YV ]o)0! YAY o lastinl Slolill g ai (5,lags
36T 51 leww ol olowd LS 5 sls 1, [YY] C150
alil 55, gillie olKiale;l jo LT ) .l ool oy
ol odls 00,51V Joux o ol il g

gl oY ¢d ails |5 oL pw - Y-1-Y

Olyeds laal o¥gd &b )5 Sl Gudow (nl 3V o)l
RS Hog 4 Sy b asS (g, a4 e ol S Al
2 e VIOF Logaze (g ohg 0395 SIS j3g cnl ws)S
Al S ol ylyl 0 s el S e il
& Sil Giolojl 5l eolinl b o)l ol (oloonds SloS 5
O ) Jgoz 59 a5 ab pasie (uSGl andl Guila,gigls
©3¥g8 (sloo by Elgil 5l Glanlin ¥ Jaam .ol ool ools
Jogaz ol o ams oo Sl Slaal 0¥ed oLy g Lio yo il
ol LSS FYY. 5lgal o¥es il 15 o, o o] snST oo o

B 5 G e cweglie Gl LSl sl
3 e dl ol bl S slaojls s soliiul gl sonslis
s eog S O (b)) cupd (Jyere o2 b anlio
ol 510555 1 (5 e 4l T (b Dd 5 (5 pdydshd
L LSl boaske ol st [T 5 LS
oo ol sl Gregh gl 30,5 cw)p el glads )
Gb8 Cueglin 5 Sly a5 el b oSl e (a8l a8
b o ol Ple e d)lse (B p yo bl wsdioe R
el ladlas o [\WY]P o, Ken ¢ Judy o)ls Jlisas 55
I (S (8 Cenglie i ooy 1y LSl ]
4 mie Wlgie bailby, lgse Gl a8 cals o
Comnd 3280 JpuS b (Jg w09 (SGs slbcwglio (ials
5 e 2 297y el cnl dsee Sl plor @ o
K sl S o2 (Sl 5 (Sujed s [VA] sl
LSS o as ol plas jraehy opl mls wis S Judou |
ol 5o Wl oo o Jgud JB 5)Lad Cuglie 5 Sl S
Al e bplasle Sl 0 ,Sles 05 5 05lw 0050 L
3Skee oo (sladllas o [V g S 5 S
Ghalifn L5 Sl b sadasle oo Solke
00958 aS ol las ls WS sy I KL iy
(S S ol g5 oo 5 % S5 & by S
22 Golidl wgusms job 4y 1) ¢ LilS Cooglie 0% g4y

ool oSt als 0 IXRF (iolejl s g i ol 5o
YU s Wi @51 P BT Slsal sYgd il 1S o)l s 4o
(S35 Al o) 885 (ol Sl gy e
g.A.»S)_\ o)l.g)b 6‘4.”.9‘0 ‘L)}S G .ol Oy r:‘}é 9 éu&n
s [V Il 5 ol (LS @aizs aaldlys gy ol
o Pl ol 53l oyl o [10-14] i wligios
s8] (sloailaSins wiils apeb Sl allitssf oolicad! «
owuw“w@wju»g?mbu]ds&*.]j

I sl e b oo & s Dbl Gl Gaaloo

4 Degefa & Tiku
5 Gencel et al.
6 Wojcik & Grzybowska

7 X-ray fluorescence



Sl Lis Jolaie (gloo b pus

(1) Gz 50 (B o 0 )y yuw 9 o (59 eudplnil XRF (o lojl glis -V Jgur
Table 1- Results of XRF testing performed on cement and slag used in the research (/)
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Table 3- Results of XRF testing performed on aggregate used in the research(/)
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Figure 1: Grading curve of the coarse and fine sand mixture used
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Figure 2- Natural sand grading curve of the research
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Table 4: Technical specifications of the superplasticizer used in the research
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Table 5: Chemical characteristics of Ahvaz drinking water used in the study
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Table 6: Details of the research mixture design(kg/m?)
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Figure 3 - Porous materials
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Figure 4: Sample curing
sl @l Wil (Gresle NONND  =Sk)
V¥ Slse Szl 5l 55l pasfS 00 ) diged :S0le
Jaie S ASTM C192 o jlabad! sl WL

b3l (b0 —¥-Y-¥
ool gl Gralesl 5l o3l slags gy i sl
Silojl ol b eolizal [¥V] ASTM C143 s stz
5 s d3yse S 4 o3l b s byl (g uSeslul (sl
logy] 5l oS diges 4 pladl (it (slabglie oud ole]
st 35 pes sy ASTM C172 s Jaitiad plbas
5 o lailiwl dewge! YYY-F ol wluly o5 oo
Geaie (ol 8 til Lo Slojle) ) ciaio Sligios
g ol saoslicul [1Y] ASTM C138 sl
S o S il oS sladises )lid Cowglie ioles!
S laliwhBllas 055, AV 9 VA Do i pd 0l L 55l Jee
ket simles] g wad B azmog> I ASTM C511
Cepo b BSB0n (Sdaee Sz bo)lad ceglae
BS1888 . juilicsl pulusly il 1 p,SsLSV YD (6,15 L
plml Szl L glsl > 5o laises (55, » [Y]
Wged LIS g8 50 LS (ke 5k 2 i Yy

T =(2p)/ zLD m

OMbegd hgy 4 (oS Caglie ;Siby 1T (V) ablal; 50)
oudsJlacl b Sl Plugass ol S S 5kS w2
A8 D 5 e il sy il b iL o S5l i
(axblyes o Sl diges
e sladised) (59, » (Se I Cuglia bl
aiges Gumb 9 YU zohaw il 0,5 o plesl 05V Ox\O
Lo glors g 5l S50 VS, 4 il (ooSe
ools 13 olKiwd o 39 5SUI Gl |y digad (s (355 5
J5 Caglin vae (loj asl Ve clldS 5l L acils jo

OO et 4 dxgi b b 0ed oo I8 s Ry



ool ualss Jalns -
odlsl V=¥

Lol cosS o (g S o3lasil 1) iy ol LS cwadl! il
=2t Sl Glasl ol S g 1) o Sl Wil e
Sl g ie laca s U o0 bl 319G ol s
Ly ool Shoels S50l 555 oo 0y 15 5 bS]
0L 1Y GOl cam gy Jalda S5 ol ool iy oDl
salalw S 5 Wil Gleaw 5l (—idu 45 Conl oYgd
] gA.CL: o‘}!p o)lg)w S99 ASGA g’)_\)i)l} M 9 la)?iw‘
S (5005 rals Lol Laiload” ol 4l oy 350> 1S
Glediged qulis w0 090 85 cddlive x> 0 digel 4
PWH ES LS PRIV (O PR VRS WV [PV K SUWIERYS - /A VAR
Tb a4 Gl cdll 2alS 0 9 /) o 4 jlanl oY g8
L LS wlaSw 78+ 5 7Y (izmen a8 glis x> 0
L R AT WA FARSER VPV YIRS JUITHEN A S VA £
05l s L¥ e L L jeSnl aslaSn 7Y b o le cadl|
T¥V7 e a1y Cadl o is lg ol 0¥ 8 Gl I8
LS slaasilaSin an caad (s ion Sls,y o o b,eSul
le 4 LS o Lol slaailoSiw asyo aslidl baasyls

G035 3 SR e s sl VIO gl 5 VIO L
leaiges ol o, cole ax,0 W1+ slos jo cels VY G
Sylailisl o uzmen 0ad oo e Oley Do cpl o
059 Joli Cas o> o Wi [¥] ASTM C642
5,55 ,0) Seis MalS 5 S mhaw b glsl Sl 3 iges
O 4 (el FA Jlas Sow a4y ol )5 ool axyo VY-
3 om diged 0gd oo Glo do 0 4y A el Sis diges
ool 1,3 oI J3ls o aids Yo uw @ (gl g &)l
B w9 > Ol 5l ladiges «wae cpl 5l G o
aails o W2) aiss cnjg 5 Ss 5 g g L ]
D et (V) abasl) allas diges 0 WA) T i 0o o

W.W,

1

D)
x100

W,

Sl ke aalxe @b 5l Yoere o 6 pidei bl
G el S 09y @ 0Bl Ohyr gl 5 Jlad Cod
b ogd oo Gmss asin giloy alold G jo el oo J>Io
@ Ol e baiged (iaSs 3l g o 3985 Gos 5 S0l
PR gy 50 dblwws B pldii Glp 6 lee
VOO xS aiges [YV] DIN1048 o jlastewl wlulys
Gb 3pS o )18 sl Y cob jlad cow e sl O
o S0l dsS L Ol 385 lade g 0oulbpumdl muigd

Dgd
45 41 40 -
- 36
go 33 o 34 33 o
5 4 SU 28 SU
30 - 26
— 25 -
3 20 -
$ 15 -
~ 10 -
E S
~ 0 i
¢ o S o o o o Q N o Q
T Si S S o N & N N &
O $© o o P F F F F &
S S S S S
LMWl 7 b

o 5o LM 7 yb caodbwl 1 S5

Figure 5: Slump of the

mixing design in the research
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Figure 8: Compressive strength results of laboratory temperature cured samples
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Figure 9: Relationship between compressive strength at 28 and 91 days of slag cement concretes with scoria and Leca
aggregates
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Figure 10: Results of the halving tensile strength of samples cured in a drinking water pond
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Figure 11: Results of the splite tensile strength of samples cured at laboratory temperature
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Figure 12: Relationship between the splite tensile strengths at 28 and 91 days of slag cement concretes with scoria and
Leca aggregates
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Figure 13: Electrical resistance results of samples cured in drinking water
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Figure 15: Relationship between electrical resistivities at 28 and91 days of slag cement
concretes containing Scoria and Leca aggregates
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Figure 16: Water absorption results of samples cured with drinking water
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Figure 17 - Water absorption results of samples cured at laboratory temperature
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Figure 20: Penetration depth results of samples cured at laboratory temperature
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Figure 21: Relationship between penetration depth at 28 and 91 days of
slag cement concretes containing Scoria and Leca aggregates
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Investigating the effect of light aggregate and curing
methods on the properties of cement-slag concretes
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ABSTRACT

One of the optimal methods for producing cement and concrete is to replace part of the cement with cheap
additives. These pozzolans help reduce cement consumption, energy, and greenhouse gas emissions. They also improve
the mechanical properties andddurability of.concrete. In this study, 11 mixing designs were made, including a
reference and 10 cement-slag conerete designs. Slag powder from the Ahvaz Steel Plant was used instead of 40%
cement (by weight). In five designs, scoria lightweight aggregate was used instead of part of the natural aggregate, and
in the other five designs, Leca was used: These two types of lightweight aggregate were used with two curing methods
with drinking water and laboratory temperature. Standard cubic and prismatic samples were used for the tests. In the
mixing design, scoria and Leca lightweight aggregates were replaced by 30%, 40%, 50%, 60% and 70% with natural
aggregates (pea and almond). Also, a third-generation modified superplasticizer and a polycarboxylate-based extreme
water reducer were used. To determine the rheological, mechanical and durability properties, slump tests, concrete
specific gravity, compressive strength, indirect tensile strengthyelectrical resistance, volumetric water absorption and
water penetration depth were performed. The results showed that using 40% steel slag with a combination of scoria
and Leca aggregates in concrete production has positive results:”At the age of 91 days, the compressive strength of
cement-slag concrete should not be less than the same strength as,the reference concrete. Therefore, 40% replacement
of slag with scoria and Leca aggregates can be considered optimal,

KEY WORDS:
Cement- slag concrete, Scoria, Leca, Curing, Natural aggregates
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