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ABSTRACT ARTICLE INFO
Nowadays considering the growth of the population and increasing the Receive Date: 27 November
need for housing, construction activities have been booming more 2017

remarkably than the past. So, the volume of construction waste has Revise Date: 09 March 2018

increased which has caused many environmental problems. These derbies Accept Date: 28 April 2018

have potation to reuse in construction activities. Recycling is one of the

best ways to manage this debris. Because it reduces the volume of waste. Keywo_rds:

It also confirms to reusing, and it reduces the need to extract and uses The environment,
natural resources. Considering the importance of this, this waste can be Construction waste,
used as replacement of aggregates in concrete. In this study, the effect of Recyclecj aggregates,
different percentages of replacement of construction and demolition waste Mecha_m_lcal properties,
as coarse aggregate on mechanical properties of concrete has been Sensitivity

investigated, and the effect of using these debris on compressive strength,
tensile strength and flexural strength concrete was studied. The
percentages of replacement are 0%, 10%, 20%, 30%, and 50%, and the
water to cement ratio is 0.49. Tests were done for two curing time 7 and
28 days. Also, in order to analysing the results, statistical analysis of one-
way ANOVA was carried out. The results show that with increasing the
replacement rate, compressive strength, tensile strength and flexural
strength are decreased, but these decreases aren’t significant.

All rights reserved to Iranian Society of Structural Engineering.

doi: 10.22065/jsce.2018.108583.1394

*Corresponding author: S. Farzin
Email address: saeed.farzin@semnan.ac.ir

AYF GAPY amio YA Jlo ¥ 0399 0 ylows F 0398 (Cdlu g 0 jlu (wiigo (i g 3 — (ods 43 g \#¥



5181 sunkigo oo ot

IS S5 a5 b yin sba,eaS o aSh ol 5o s & Al ol 039,00 45 el 0l oo 4 Slexsle Sluls v
Slauls o5 ankes YATO 390> a¥le ol 4 e 55 VWAF Jlo Ll b @ollae 1N conl s Jos ae Sy 5 clo>]
Al drwgs 5 ,0iS p aule 4 4z b Ll o)l gy bajed plo boabal) jo ids Ll andl Y] s o ody slexsle
I¥] sgi oo 0dg ,9i8 0 Sleislo Sluls oy BB e aVle a5 CiS olg oo jlogesle

Lot ols wilioe o adsl ol (g Geyss o 5 iog Ol of hel (Sheg o5 col Slaislos dllas G idrany 5l oo
2L 2055 glie o5 dgazme Jdo 4 [F] ws g laole daolSy s jle clettlo b 5l Gliee sla)l5 (ales 0 Ll o0
ooy Slertle Sluls s )ls cdbil 6l os Jomilt Slaslo Sluls g ,ul 5l el Olast BB e 3L 50 mlas 5l oslisul
Lol 5,5 oslinal i 5o alocKin (lyic 4 5 00,5 3,5 g 5 5wl Seitady gmmed 8l Slgosl (ilulaz 5l e oy
A5 (68 soean VT plo g araST (60 108 o 0gdge el (8L 3L DY game l oolinil VLl yo tals JJs 4 Grizees
S0 ol ouoite YL yo a5 idos o [F] oS o SaS lga Sooll 1alS 5 (65,50 )0 (292 48,0 4 SVgame ol g, onl 5l g g
shals jo SbLle SaS ol a5 wibse 2alS ADL b o8 Joe b Sleasbo YT (eile el g <,y Slads slaws bl b plol
IV] s o Vsl 5l ol oyl

BloKin sl o Sluls ol his a5 L5k albKin 15,5 ondinb 05,8 aw o Gleios |, £8L5L slaaloKin L5 ok
el ls wlas snile L5 o Sluls slalgl bele Jolis a5 8Lk alocKin 5 canl ol cluls Jols his a5 3b50
5 Md o5 anb i Sl @ a2 b Jl e 4 A] col i ad 4 o 8L3L ladlaSin | pge e o3> Viers
orizen (8] cls il 1) lasle sladls cobjl wb) 4 5) Sgy Olg oo Wb oo gmame 12,508 (5l 0uiiS Sgazmo Jale
Lyl clas $ 15 JLns 495 5,50 g 5,5 MW 2ol ojle o Shae 350 95 LYo @ laojle ;5 (65lucSims a5 Lxil 5l 0344
2,8 oolitl il 55 (alS Bua b gl 5l (lgi oo (Jgare o Sl Loy ol oS 35 4 ez g b

51 ooliinl Gimo cpaiz w3l sla b 4o Ll DNV cadl o5 2850 o ,o (2850 laalscSin 5l solitul a0 Sldlas i ,»
o iooh onl pal 4 aolsl o [VY Y] Wsls )13 anlllas 390 1, i adg 5o oanb aloKin 035l s 4 basloKiw ol
el Gleie 4 Sluls ol 5l ol oo a5 ol sols ylid i plosl (Y1) K g ly95 awgs a5 ctalej] o .l oo o Ll
0] ol Jseno (5 (6,Lid Canglie 108 Vgomo 8L3L i 6, lid canglia [VF] 58 osliiul o510 395 oy 5o ailocad )
Ll g o 4 O Cand ((BU3L Al 03l oy (b3l alocKn Cuglio 4 8L5L o 6 Led Cuglia [VF
Sln 1y o oigy YA (o)lad Caglie LYO-Y+ gl (Yoo ¥) (il Sen o eSSl VA V] o )ls Siny 8L 50 aslocSin b,
Slp s BB s Y0 o3l b as sl bl lisl iyl cawsy WIC pals a5 coli b asboes o ol o3l
S8k Ao 3l F g olul 3l ey 4 VYA9) 5 Ken 5 obl s Sl [V A] 05 sod oaus oy (6 Lid Ceoglie
oialeyT o [Y e To s o (g led coaglie o Slats malS ao e Yo liee b 8l 5L anle (030l ols olid ol axsls oy o
INT sl vy oesS Canglin 1Y 0210 2als o aslaKiw w5e8] 5l doyo Voo 03l 6l (V2 + V) gl Lawgs oo ploxil
Nl Jlade 4 28050 wlo K Ll ol jo el 8L5L Al Saw ol s Sleogas bl Gaisw ol pll 5l Gas

5 Y ijM ‘6)L’“‘3 ws[_u 4.1_0} )‘ gs“gb)b O Lii"‘lio uo‘? 9 Cewl 00l ;’--‘9 4.3‘&&92)0 qui:b a’/j FAREVA R

\70 1VE GAPY amio YA Jlo oF 0399 0 jlowis F 0,98 (Clu g 0 jlu (wikigo (g 3 — (ol & g



5181 sunkigo oo ot

Slp S5 aw Culosgs Jame slod 4o g Ol J3Is 50 (5,91 S sl i g 0590 059, YA gV lddiges cyw 00,5 ooy p (ieod Cenglite

Ll 00l u”)‘)f C"l“’ 5o LQQ] u.‘ilﬁc aS g.,d)f ‘abu‘ diges B

& oo mllan-Y
b il Siw -)-Y

‘SAJJdeAw‘o&;:\*@fwﬁﬁ»uum‘uﬂytusju)‘dsdmbsow&y)‘&mUJ‘)QG\)LQ..M‘.))}AMLSLDQJ‘m
Gaaily jloges VS il oo oy 0 5l S o o sl b Billae Yoo (gojleds SUI 51 oals o) SIS woy0 o ¥ B pas wilog,
Bl I3 e o laslinl jlre (gongamme jo (gaisails 35,5 co alaxds oS jghailes oo o lis |

100 S— S

* i

* /i e

70 / el iz

[=10] 'l / T

0 / l ! — a2

a0 / / I Wlape, sims 4lls

° S /

N A /

10 / / I
/

0.01 0.1 1 10 100
seives (mm)

cumulative passing (%)

Gamaily loges ¥ IS

S8 5L Al K —Y-Y

alozr 5l olse gilolaz 5 SIS 5l g a5 (V JS2) 03lgo il 5 Sonly 2T oo Jolds Gl o (3L3L s

Sleogas p &8b5b lailaSiw ojlail 31 Bis> jglaie 4 Gidgh cpl )0 A 95 Swd Ohgo 4 gz g Setdl wdlin! (S
Iy 8Lk dlas o)zt g oS 5 ¥ S cel oo a8 5 las o 865k g g laailocid o gl SLSy gaisals ooy
O s ol pll 8Lk 5 ande A S (55, p siole Culis 5 Cugb, ws)o ol G a0 alislel aas o ylis

aloKiw 3 i (BL5L Al Liulw doy0 5 ol Lds cal Lasie )V Jsoz j0 a5 jshailen .l 0ol ols olis Vs

AYF GAPY amio YA Jlo ¥ 0399 0 ylows F 0398 (Cdlu g 0 jlu (wiigo (i g 3 — (ods 43 g \ry



Ol 03l (wiigo (yocui! jislealo

SBL3L sl wlan wo s g oS BT IS

Gl 5 e WK (K508 Shaia ) Jpor

Sl 2o ol i Cugh o) tlae
v -1/a -/af o
- \T/AY <[1A dwlo
DY/ V155 -[/AS 3Lk las

\PY 1VE GIPY amio YA Jlo oF 0399 0 ylowi F 0598 (Clu g 0 jlu (wikigo (i g 3 — ods 4 pid



O 21 0 3lw (swikigo Lol

Sholrbo

2 S kS YO ol ejs, YA

Olosw —Y-Y

SlOZ CaO Fe203 A|203 Nazo KZO 503 LI
Ly ey AN OvIY \fAR fIFY AV “IYA Y/YY AUVA
LMs | z,b -Y

AR MPa 6)L~d wsl.a.o JJ;)IGJ)OLACICZJ.]. wb‘ﬁﬁw}&wﬁ)w u*‘-“ﬁ)-‘ U"‘ )O OJLD.».M:‘ 0)9.4 Ja){..}‘ C).b

u.n5l.£bo aé)L..MB W5LQA (5LQO~HL4)—| ] 09y Q‘;‘SAJLA 4z 40 Yo Sgd> h‘m le.mb 39 u] J}lo ) d)BTJ.Q.C Ja;‘,..u ] quSA

5 Gy 39, TA Y s 53 e gl 5 825

Caomwlws Jdxi-f

oo ool /A0 liebl mlaw (18,5 a5 o b ad,b o (ANOVA) 15l )bl Judos 5l il Judos gl Cwod ol 5o
0j9) Cad Cyw 4y by 3l 3D slacl) el oogy Jlolies SIS 5)lge 2ST 0 casl aseie ¥ Jadz 0 S jsbles ol
9 Ve Rl blie Sl ooj50 50 0iS oo ol sl s g L8iS (g a8 lacwglie jo 8L ;L wlo i 0458 1 (!

U"‘ ‘_gl).s Sjy90 u—"“—"‘*—‘-’)“" 3w‘ 09gs RN )‘)—wp)‘m o)ﬁ)ijwﬁijwﬂ.@a 9o ‘5‘14 S0 0 O

) ALE1AF sowes )J‘ wsLa.a 9o

Iyl 5, o ¥ Jpor
alyb JUUELON & Lid Cglis P (S Caglie P (e Caglie P
o fe y ./ (ofoee) ofes (o) ofes (+feee) o]
Yol (+foes)ofes (ofoes)ofes (+feee) o]
Yoleo (sfees)ofes (feee) ] (+fees) o]
B/ - (+feeey el (feveyelen Jee Ny o/
\e) Yol (+fove)ofos (+fove) foe (+fove)o)o
Yol (+fove) ] (+/\D) +/+ Y~ (1Y) +/+ Y
O+fe- (+fove)ofoN (+/\D) /Y (/YD) |+ ¥
Vel (leve) ol (fe o) 0o (feee) el
Yoles ¥eleo (fove) oo (1Y) +[+ Y0 G1+YY) [+ YA
O/ (+foes)e|oY- (]eX) o]+ - (]e¥e) o]+ -
Y. O+fe- (INYe) o)+ D- (+]+0+) +/+- ( ]+ ) o]o¥

AYF GAPY amio YA Jlo ¥ 0399 0 ylows F 0398 (Cdlu g 0 jlu (wiigo (i g 3 — (ods 43 g \#A



5181 sunkigo oo ot

S g b -0
&L Caoglio —V-

&y BS1881-116 o lailiwl b gllae el VOXVOXVO olul b (oS sladiges g9, » s Lid Cuwglin ol
oealS (g )lid Ceaglin 3l dops il Lo 0gd s g lid Cuglie rals el S8LiL slalo S l eolaul o8 )8
sy 231 (2 Sl ol (Bl slaels S 1Sl Al L IS 5 o 23S (sloing, b e 035 oo iy (5 5t
Ivy] s o
53 g del Gy adgl jlade A B AN o (55Lid Coaglie calisie sla o350l o yd 40 039, ik > gl 0 9 F S b Gollas
5 8Lk wlae 1o ol of Cix waglie zals sose JJo owl casss adsl laie YAL B /A5 0 5,lid Caglie 059, YA e
Dediss iy BS 5 o S obml el a5 Cenl Glars jeed g (geead OMe 5 (28L5L Al Sis G o (St
555 45 oy Gl ks Lsle 9 o, 358 a5 00D 9,5 (Bl Sl K ipnds slociand LYS| o> 5 e
Cle 0580 oanlive gyt (55La8 Cuoglie 8l (gl des oy SRl L sl des Gloj 0yge g0 00,5 e i (Seglie 2l sl
55 03,5 oo o 1y iy (T S, 45 T (L5 gloes sl 5 smaililyane sl STy il (s o oS el (T i) ol 59
5L ailaKin il ogr Syl Slastin 4 O youms; g el youn glo 1iSTy drwgs § yle) CeddS b Canladls anwgs JolS
@l 5 a,sblen 95 o0 oanliv gyt (5,Lad Cuglia il gyl des loj Ml b a0 5 WS (e lay (g5t Sged
Sl SonSs g 0by g2 9 B gy e 4 a5 05 g AgFinl Gloe ) (ol 5 S Kol )18 Canglie ralS ey
10500 g 092y (HL3L ailoSin 5 lorms s G 55 65,0 5 00,5 Boil Dlii (4500 & Glars e (LS oS
b as wols plis oyl o)l cdllas (YoV)) LilSen g LS 5o 2l b gaoge ol 0S oo ol o> U ) Coglie ol il
IVY] o las cols b (5 led cuglin Slss 5 ool Sy 100 ol
sl 00l ateio O S )0 5 039, YA Sl (gl 8L 5L lacil o calize sloas o wlal ot (6,Lid Cuglae ralSas o
ol o e s las 1) 8Ll sbeailaSin 03Kl 5 bl 5 0 039, TA (g Lid Cunglie galal ) Vo aloles (S ull
Db oo srmb Ao 55l 5 X g MPA i 6 Lid Caglie duo 0 Y alal,

y =-13.03x+29.073 Q)

(MPa) s L2 canglio

16

0% 10% 20% 30% 40% 50% 60%
A5 s 3

syl il glass s s 03,Y (5 LS Canglie -F S

171 1VE GAPY amio YA Jlo oF 0399 0 jlowis F 0,98 (Clu g 0 jlu (wikigo (g 3 — (ol & g



5181 sunkigo oo ot

3‘

2

j

) .

- R2 = 0.963
(-9
= 22.78

21
0% 10% 20% 30% 40% 50% 60%

afliei aas yo

Sl Gl Gloas,s co 059, YA (5)Led Canslin -0 S

(S Ceoglio V-0

28,5 &y90 ASTMCA96-96 o ikl b gillae  ieiS Cooglie (yg05l 59, YA 5V s 50 555l s 5 B o oy oyisu ;) 5l am
B OY G Sk oy b 0pS o0 18 )81 cod (Bl Sgo 4 a5 el YoxNO olal b allgil 5, 2 sl
D pll diges  Sieend U ailginl diges Jsb (53, 5,h8 5 lad 9,0 Jleel b Giolejl by, ol .us,5 pll KN/MiNY - Y
st ot cuKle doys Gl b g dedse 22T Caaglie LalS Gl 8l alscKin (59938l «s Lid Caeglie alive
ool Cowas adgl jlaie AV B AT o iiS Caglie calitie sla o3l doys 40w, Va0 8 S b Gllas 09 o
Oiize 7l b gl cpl ol ool Cawdy adgl Jlade Ve B AV o piiS Cwglie wjgy YA e j0 ¥V USS 4 axgi b ool
Gy Congli S5 (Y 0 V) (5)lS00 5 sorS 3o Lasgs 4280y 550 10 ekions S bl Gllao s Sllas 55 L3
Sae a8l b o lad Canglie aslie croimmen [VF] sl cansy Ve 5l 508 007 ol o aald o g 8Lk o 09, ot g
Ceoglin j0aS LYo 5 08 o lay (i g0 28050 laailoSn o350l 5l ool paiS Cwglae cdl 55, VALY S9l Jes
el g BB 55 S Cangli sl 53 s 3

Ll 00l azin VS 5o 5 0g, YA Sl (ol (8L slacd o calizee sloas o (bl i oilS Cuoglin ralias o
5 e oo las 1y 28L 5L sleailaSin 030 &5 el o0 039, VA 2lS Caglie (galayl) ¥ simie alolae oV IS olul
Db oo b Ao K 0350l F 5 X g MPA i  aiS Caglie s y0 Y akaly ol

y =3.2769 x2-3.2542 x+2.6823 (x)

225 13

(MPa) 555 Canglia

1.6

15

0% 10% 20% 30% 40%% 50% 60%
Al aas yo

Rl i Gao s cuus 5039,V (LuhS Cuoglile —F JS

AYF GAPY amio YA Jlo ¥ 0399 0 ylows F 0398 (Cdlu g 0 jlu (wiigo (i g 3 — (ods 43 g \v.



5181 sunkigo oo ot

29
2.9
2.7 ¢
3
3 2.5 2.35
:’L a3 2.23
g 21 196 RZ = 0.8877
= 1.88
~ 19
R? =0.9813
17
15
0% 10% 20% 30% 0% 50% 60%

s oo yo

il it oo ;s cuns 5109, YA (LidS Caoglio-V S

s».\.oa Cmgu.o -b-Y

ol VexVexOe olal b IS5 g5 slodiges g9, » ASTMCIL018 o lailiwl b Gollas (glabasi o>  cded Cooglin (ygo;]
S 0gd oo i S8l o3l wo e il L g 0eh oo 3 sded Cwglie ralS caely 8L 5L alo K solul Lt plodl
4.».!5‘ )‘.\3.4 "\Y‘/ LQA/ O LSMAA} wBLLo caliss 6Lﬁsu)§)b M)é ) °).9) ROTY. YN | B ‘5‘).1 el o.\.a" q 9 A ‘_ngJXw ) 09.0)1
uLA) u...’l)sl L: 61.»3 Y- 99 O AJLM..A ! OM] o 4...]5‘ )‘-\.QA AA/ G ﬂV/ O st wBL‘Lo ).A-’ 055) YA O ) J.A] oo
Cuwglie a5 auils bl Lol o)l @ plie (WWAT) Luil)Ke 5 gl @l b mls opl el azgi BB 50 b Cwglie
L 8L mlas yig (Socewa 1y ol Juds 5 aib o crnd ailoSKiw b 0 5l 5t ailocon it glaao,s b oy i
[o] ssls lapw joos

Lol 0als aseine & S 50 5 059, YA &l (gl (8L 5L slacas o alize sloas o bl 5 i sived Cwglin ralSas o
aoye Yo el ¥ akal) o aes e las |y B8L5L slailaXn 3Kl A bl i 09, TA sies Cgliae (S ()

y =-0.8014x+3.3923 -

2.75

(MPa) o5 Canglis

25

0% 10% 20% 30% 40% 50% 60%
Al das o

il @i o ;s cuns 1 09,V (s Cunglite A JSUD

1\A! 1VE GAPY amio YA Jlo oF 0399 0 jlowis F 0,98 (Clu g 0 jlu (wikigo (g 3 — (ol & g



O 21 0 3lw (swikigo Lol B tind

R? =0.9608

(M Pa)‘_._..i.w C.\.n,l.a.o
w
N

3.02

3 R2=0.9812 -

0% 10% 20% 30% 40% 50% 60%
allses s yo

el i sbaws ;0 cans 3 0j9) YA od Cuoglio—a Yo

olid 1y o3e, YA cdl> o 030 Gl slagy Gl sios g (o2lS (g)lid Cuglin wuo o (o anglis Ve S

sl (1S uaglie GiolojT oS renilSe iglis cpl e o ls i (s Caaglie (59; 2 sk Sl (UL Elas oKl

SloasS s 5 Do g AlocKw e (JLal 1 ¢ 28l algal glas )l sbwl,y jo (6,108 )L o5 alawly 4y oiiS Canglie u‘;;iLa)’T N

Oppens S8L 5L Al 4 iz 20008 OV SO 099 cde 4y JLl 5B gz g 0l ol pd 90 blie j0 diged Cueglie o
5 e a5 5L Cuoglia &y S iy S Canglie Sl 4y i el L (5 i

120

Wi

60 IS el

11 - M s )8 Caeglae

B e e glae

40

20

) il | | i |

0% 10% 20% 30% 50%
039 YA Clo ) chias 5 sl g Lid Canglio o s dgliio = Vo S
S5 s P
Ao ) b Gl Ab S 03K laie 4 Sluls pl l sase eolatul 5 gleisle Sluls el jshaie 4 (iegh opl 4o
Sl o le ol Conds s ool (28 S 18 w0550 g Gl (Sl i, 9wl ailo 8Lk slags el (o)
PSS )lad Cuglie cle Lcwloads caliv o,lid Cuwglas el oy o 8Lk alsel o sl eslaiul sy ioliElL )
sl Qo yrad 5 (o298 Do 5 (8LSL S G prd (St 5 (3L dlas Y O i oLl
Lol BWS ] 50 ailo o ol ol 9,5 5 (8L 5L ailocn (09 e Jdo ay oy allo gy moldl o Jele
ol 009y e dad 5170 L0306 lnd Cuglie als
O Oloww yro 098 oo Eel a5 el 8L 5L Alas (SlSll g ol o e a4 (l g st 05 (g Lid Cunglie il Y

S5 bl (BL5L dlae 5 Glores yead (ot e 6550 5 WS S8 Slyi 3o

AYF GAPY amio YA Jlo ¥ 0399 0 ylows F 0398 (Cdlu g 0 jlu (wiigo (i g 3 — (ods 43 g \vy



5181 sunkigo oo ot

3l a5 s e ol 5 e g 5 s S8 Bl a5 153 Canglin 2l 5 Jus (o il b Y
el i YL o 5o (S

S 03l o a5 s 5o 0l Candy (55l Cunglio b ailie gl 5 cdad Cooglie g (oS Cenglio 950 ,0 -F
i osnlie (6L Cuoglio & o (5 iy il S Cenglin (yg0]

i laie 4 laitlo Slals 5l eolitul g ooy pKedn had eaglio 5 LidS Ceaglia g Lid Canglia LialS 0
Cowl lae YL Ol Cds oy (pl 3o Fare (o riege duy oo, el pdy ISl olgs jo JBlas s b asls
LYk ol Cle goga b (8l5k ailacSis 8 51 pailuss b Sal fg58) aloz 5l (s plas 0 G L olgiee o5
Ll ials

2,8 o)l L3k (2 o la ogidl B o)z 4 Ol ST slagiesh Ol 4 -F

&y

[1] Poon, C. S., Kou, S. C. and Lam, L. (2002). Use of recycled aggregates in molded concrete
bricks and blocks .Construction and Building Materials 16:281-289.

[2] Bazigar, M. (2015). Tehran Environmental Protection Agency.

[3] Sartipi por, F. (2015). Possibility of recycling materials in post-traumatic reconstruction
(Concrete recycling case). Housing and rural environment.

[4] Khalil, Z.V.A., Moradi, N. (2016). Laboratory study of the effect of nanoclay and fly ash on
compressive strength of sand and cement mortar. Scientific and Research Journal of Structural
Engineering and Construction 1: 38-48.

[5] Ahmadi, M., Farzin, S., Hassani, A., Motamedi, M. (2017). Mechanical properties of the
concrete containing recycled fibers and aggregates. Construction and Building Materials 144:
392-398.

[6] Lennon M. (2005).Recycling Construction and Demolition Wastes. A Guide for Architect and
Contractors. The Institution Recycling Network. 57.

[7] Howard, K. (2009). The Cement Sustainability Initiatve .World Business Counsil for
Sustainable Development.

[8] Silva, R.V., de Brito, J., Dhir, R.K. (2014). Properties and composition of recycled aggregates
from construction and demolition waste suitable for concrete production. Construction and
Building Materials 65: 201-217.

[9] Marinkovic’, S., Radonjanin, V., MaleSev, M., Ignjatovic’, 1. (2010). Comparative
environmental assessment of natural and recycled aggregate concrete. Waste Management
30:2255-2264.

[10] Dabagh, H., Mohamaddost, H. (2017). The effect of different geometry fibers on
mechanical properties of concrete structural containing Scoria seed. Scientific and Research
Journal of Structural Engineering and Construction.1: 25-17.

\vy 1VE GAPY amio YA Jlo oF 0399 0 jlowis F 0,98 (Clu g 0 jlu (wikigo (g 3 — (ol & g



5181 sunkigo oo ot

[11] Bravo, M., De Brito, J., Pontes, J., Evangelista, L. (2015). Mechanical performance of
concrete made with aggregates from construction and demolition waste recycling plants.
Journal of Cleaner Production 99: 59-74.

[12] Evangelista, L., de Brito, J. (2007). Mechanical behaviour of concrete made with fine
recycled concrete aggregates. Cem Concr Compos. 29: 397-401.

[13] Khatib, JM., (2005). Properties of concrete incorporating fine recycled aggregate. Cem
Concr Res. 35: 763-9.

[14] Zoran, J, Grdic, G, Despotovic, M. (2010). Properties of self-compacting concrete

prepared with coarse recycled concrete aggregate, Facultyof civil Engineering and Architecture
of Nis,Serbi. Construction and Building Materials.24: 1129-1133.

[15] Crentsil Sagoe, K., Brown, T., Taylor, A. (2001). Performance of concrete made with
commercially produced coarse recycled concrete aggregate. Cem. Concr. Res. 31: 707-712.

[16] Ajdukiewicz, A., Kliszczewicz, A. (2002). Influence of recycled aggregates on
mechanical properties of HS/HPC. Cem. Concr. Compos. 24: 269-279.

[17] McNeil, K., Kang, T.H.-K. (2013). Recycled concrete aggregates: a review. Int. J.
Concr. Struct. Mater. 7: 61-69.

[18] Carneiro, C.A., Lima, M.B, Leite, R.D.T. (2014). Compressive stress—strain behavior of

steel fiber reinforced-recycled aggregate concrete. Cement Concr.Compos. 46 :886-893

[19] Etxeberria, M., Vazquez, E., Mari, A., Barra, M. (2007). Influence of amount of
recycled coarse aggregates and production process on properties of recycled aggregate concrete.
Cem Concr Res. 37: 735-42.

[20] Shirani, M., Akbari, M. (2017). Evaluation of mechanical properties of fibers recycled
concrete: Impact of dimensions and amount of recycled aggregates, type and volume of fibers. .
Scientific and Research Journal of Structural Engineering and Construction. 4: 138-150.

[21] Rao, A., Kumar, N., Sudhir M. (2007). Use of aggregates from recycled construction
and demolition waste in concrete. Resources, Conservation and Recycling 50: 71-81.

[22] Choi, W.C. and Yun, W.C, (2012). Compressive behavior of reinforced concrete
columns with recycled aggregate under uniaxial loading. Engineering Structure, Vol. 41: 285—
293.

[23] Lopez-Gayarre, F., Lopez-Colina, C., Serrano-Lopez, MA. Garcia Taengua, E., Lépe

Martinez,A (2011). Assessment of properties of recycled concrete by means of a highly
fractioned factorial design of experiment. Constr. Build. Mater. 25: 3802-3809.

[24] Ahmadi, M., Hasani, |., Kermani, M. (2015). The role of metal recycled metal tires on
concrete containing recycled aggregate from construction waste. Concrete Research of Ghilan.
2: 57-68.

AYF GAPY amio YA Jlo ¥ 0399 0 ylows F 0398 (Cdlu g 0 jlu (wiigo (i g 3 — (ods 43 g \Y¥



