[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

\YAY b\:...:\.?/r‘gb a;\-a..i'»/ﬁ' Jb/mbc\;a‘gdj)‘g\.’;s gﬁjr‘,l&

2 Sl gy S ol ol GLILE i i S s Shy wsp

\ . Z.
b Jedeze 5 b S le Kl

s S

A b o A5 O] g3 i Opekes 010 5 Olgz o o Gades N 00 g WLl &S o] (g LIS L 3 g0 ddar i S gl i
Zlas 5 oo s mlo ] ok o v ploo o q;/’.wzf,,f,;‘_dud:w‘.,/f&,/g;ﬂww&e,m o Jilows e
By S 03lin] SUSal gty ol 5 kS s [ 3130 ) 3 ki i b5 o 45 oo gyl ) ko il
S s b T gl 5 Uiy (sl ien 33 3T plys 5 sl L33 5 bl S SUIS ity Sl 51 5 5l 40 Sl
S EE Coly 3 5 b aFl g b o IS Glad s ) (slessS Gl 3 pe Sl Aoy S agi ) shits 4 ol 0id o
ALY sLb0,55 5l o 5 plod 5 (IS 5 5 liE Canglio Juloj] g phite & ks S gy b sl Vs SIle b Sl Ly
S s 5 s D gt i jots D gew oy Jlgz (S5l ) G R0 Ciglite o L) 8 4 dew 3 ey MAC 5 90 T
o il (Spilid gy ST oy 10 5 V0 5ol 52 5 A 02D 5 i e (sl I3]0 o ipad £40 ipeclS
A s S a s 191/ ) 5 00/A i i ] 5l g 5 o o Vo o] b oo (5o g (50 gl gl

3 i Sl Sl dy il glads s b 3 sladised 4o 45T das o OLE e 4 )R Cilie clad sloes f5s gy
S gy 3 315 T gt Mg (sla e 15 5 33 5 kS 5y Catglhs oS sy oS sl g o
o] Ol s oy Vo 35l S ikt di g

LoYy e (RHA) Spili sy oS s ylol sbJUS o i g (g0dS a3l

Ol mns olls o(g5,5LES 0uSlisls (gulol Li)l b )lS Bl (g gmdils 5 jbskal 5 5 w0 )

\¥


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

(Natural pozzolans) b slai¥y;q (I

Loz odll s sibs sl i ok o055
Azes SLaassl gls zaSl 5 oo 5ol Lo

(Artificial pozzolans) gaxuws b o geas WOV )5 (©
ShaS s 5 5 ) s Slaaul s sl Lol Lise
(it S e ealiul Sy Ol e S J
(G e Y al et a5 6 s e, S
slge ool e 158 ke 5 ol SSUT 5 s oo e
SLal¥sisn s 5 Ssld a2 Ll e s
Al sl 4 e

ol O gaman (T sl ge 51 IS0 (53,58 il 51 s
A sln o s b e (S Dl (S e S
o) s Al AaST 5 e I A STk AL
sy Ol 4 A1 o A 4S5y 4 Ladile
S edal s S aslly s ealial Olegwr o S5l
w08 5 ) 58 a8 S LSy WL Ll Ol s
Sl Sl 40 a5 Sl (g5,5LiS Ll slge Sl SO S el
o3l St g Ol 0 0T 31 bl & 5 5305 8 0 U5
S1ss S e S e 0 b3 o 25 5 s
S g el s ods J 1S Lyl 0 S Sl an g
Sl el Sl 5 3L3 Vs, pol sl ol
3 g il g o2 28 Ll 3 55 ST s el Ola
i ol ek 48T 0T plael Ca3 S Jol S
] oS Sl glls a8l s s Jles S o

L 5 pst adlie s 15 60 53 (W) Lige N AVY JLu s
A gl s a8 i Sl aia g Sleslatal 5550
Jeelse ool s 35 gla s s g5 &S cpl s
el 1S Sl 3 OF L3b 5 atu gy 0l 5w 3 g0
et b sloysS 0les OF 53 Lgn 3505 Jlsls 5550 Shee a3
Sl eslanal gl patenw 3bl | skate 4 (Fluidized bed) oy,

Jlad St U g 5 5 ooty Ol 4 S ik g

\YAY b\:.....»\:/r}ba;\n—i/r&hdb/mbcb;dj)jwbﬂjfjb

dndle
ed)l_“qi uT 9 W:A)J.i) le_bui S L oSl STy
.J)\.) Jb)mb&d.ﬂ.ﬁ: &M\)éﬁ%%]#—a)‘w
e 5 it blie glasSls ;s T 55 a5 il
e L bl adUls 4 g bl e clds (i
B 5 Camezr 0381555 Lo (g B asle e 20l S
Slasls 1) g oS coul sl cow Oludl Calies gla LS
be 53 slse il e 5 @Bl S5 (G3ouLES 5 e
SaLS Gl o ol e i a0 pd (Sl o
sslizal s ol Sl 155 Olee 28 53 aw S
LA))JS)J‘*SW(JL‘)&&G\)FCM)J Qkﬂ.il.\o)‘
aS ol s b GSs e a3l L e 5 tash 4
ol St el S (gl 4SS e bl O
3 S (SsliS Slals O e gy el Sla g
(Y 5)) 2,8 Sy gxo

4 (Pozzolanic admixtures) Y35 slss 5| eslicul
S);umﬁﬂbé‘uw)sgw;w«bo)y
L5 a0 ol 03,85 ! 53 50 (Rice husk ash, RHA)
.b\j.?da 4.<_LJ.¢J\_A.> u,;.ﬁlf()u}ba).}: ¢k_“j LSLG" Ju\j_?da
osle &-_{ Qy‘jjﬁ .JJ; o e 6LA.}G_:>‘-.¢ 0 Cljb o g8
ol by el Qe s (S5l g b b
de)}ﬁw&-@w&@éhé%}%)muk{
Sl of (2als :0Y 5 51 wlesbe LT op Sogs
sles Jals 3L - (Segregation) slu> 5 (Bleeding)
s J=dss Jals (Creep) o ol Bl cOleww O samliln
DL &Lﬁjuﬁ OIS S dl_kdb 6(_9.) J:‘J«\JA( 9 (5)‘.."’\9.)}‘@
Ji._.ﬁ slee 5 oL slaa ST S 5 etsy il ps LLL

0_154:..,;:}3yQqudwﬁj‘mwu\ﬁugyjjﬁ

Ju_},.::da r.\.mi.:» 25

V¢


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

e K gy FuS B sl Ll UK i g S sl S5y

Sl S 55 Olp5 o Ol £ 55 ol Sl nloy 550
el Lol il 53 L s o e (xSl IS
Ol glos alS o iman (503 gad o3lital (2L
Al Ol 4 Gl | S gy 1S (g5l Olanws
o=l sbalie Shesls plil Ll e a0 & 2l 5o
el o385 53 Ole g5

5 LS St o OLES ot planil (sl e 5 b Stins
5315 00 o5 a5 s o 35 1 o elss Y55 olse
Seld awg S sl r}LZ.a s e ol
342 g 53 OA) g .ol el - ol il 51 50
Shls Olamar Lol at o OB 5 n a8 ol esls OLES
Ol Ly o 4l o b avslie 53 (S5l ata gy 1St
St Sasle (Vi Sla0lars K3 5 Jsane i
Sl 5 Sas O3y Olis (gl sl gl lams s
IS el gl 4 gl ol 5 Gladaes 53 Sl wiuy
S el b atn gy 2aS As s Y0 bglte Lo atle o
Celw V0 Sde 4 ASTM(ID) ¢ 55 Ll 5y Slosw Lo 3 110
ool Ly S5 s Al A3 0) (il J e 2
0 p0d (S b IS Al slee s esls 13 (SIS
gy SUE Gl ped 5 o3 Y0 J S Al Ol
Jsdoe 3 Lacdl pl .l addls 055 Cdl Aoy A S el
sl 03 5 o3 VW 5TV L 5 4 Ky sd) g A

Sl bl 1k slalars plss 48 315 Jlaz]
35t ldlew Spd sltle Cle a4 Sl wny
L 5 Olagalle il oS AnS 5 pdn HlUde 5 als
Olas iy S 52l s 2S1E 035530 8 Lihesls 0L (1)
sl s b Ll gm 050 O 3 e Lol il
Syt S G dd L S sS Slagls o)

Slaes s (G sl Shus 5l A pol S 0o
it 3 o S gy S s oy KL
Coslin 3l Nl le v 3550 sla S5y .l ol

dﬁyduh?a):ﬁdu&ﬁcljsjdi‘ﬁjé)w

Vo

Ol 5 U cige Slajiassy wlul 2 (T0) oy 35 =1 b
Sl Ly g ,eS ol J S los i S il e
DL (10) Lo 158 0,8 Al 55 loms SV
sl (Sl a gy 0SS Ve DUl s 5l aS s e
ol Al 5l e s 4 1S SAS Y Sila
‘.,\_.ngz\jfv:jL.ﬂc\_g-JJ\/nL_?OHL;LA;):Q.,UUJ_M
A el Aok Y cl b g masls

Olge arly Sakd anang s 28 (V) 0L 5 L
A5 S ) S Slatlo Slakas el 55 QY555 SO
eSSl sl 48 A o OLES i ol S ()
R b 5 SELSe ol plle S S s
5 S5l atus Gylae (V) OLLSen 5 50bilae, 5l
ol A0S e Ol S 3 | O 1S
S sl aie g bgles 3l eslizad b aS das o OLES sel s
sl o3ls o 5 Ol oo Gl 55 Cannd b Sl
28 A5 Al Ol 4 (S5 5s

S 5 (St ol Sk ey xSl
il 03,8 ey (V) 2Ly, |y S 5 (Jseme o
2SSl e o s e 0L (65 Aash S
Sl Lo s Al Ol slr 0 Sl ey 2SS
o S s e 3 At Ol sl
BYXQADAT-FVEE PRPRE | IRCHII NN WSS (PR DR
Seld a2 S ol n s g (555 ek
O S bl gl ol (LS Canglie 48 Ll ged 158
bl sl e ppsomaa ol iy 5, VY LS 28
Sl b awg WS gl 5 slads gas 4 S Wiles gas
OLiS as s 3l IS 0 348 ol 5 5o dg}ﬁ-,L_..,.{@ju»
Lilosls

ol o 4 aml s (18) Sl 5 o s 05528
3y gn Olagwr O gemlloden (slos ialS ol S il ey
S gl Olaw S sl 03 505 Ji5158 (YY) Sl
Al Olow & S S bt Caglie S s e


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

Lye lailesl 5 i 4 Olghol OB 5 ol oS,
rL?L;l =l <, alspy 5 Al s dhuails Jove s
sl lualls e el S Y o) e IKs s 8
b g el as bl Slome o3 g Lo anslie 5o |y 4l i
L o OLiS ASTM-C VY 5l

3 e Sl s S g Gl s ol o
Ao S eSS el 5 b 4 el O SUS gle o)
Jsb 4 ooV dbims 5l iz odd b (58 6,8
ol sl ol e Sl Ve gl gAY e
Oldo33) 3 Sedd ai gy 3 g 6l 5L 5,550 050S]
S aSe—d S 2y S bl Sl s S ST (60
A azms 3 5o sS ab Sl te Bl Y ol 4 (oY,
S a8 b 53 3 e e Ver X T sle
533 ey ol Sl 5 0t 0,5 S 5l St wy
Gk 3l a8 sl am s =000 Glas 3 i g sl
s A S s uls 580,58 S s S gl
oS SIS 5 b sl fSse s iy Lo S ol
Cosd alaws H3b ds (sl sl slanl o, S B b 55 5 aS
SLaS 5 5SS 5l Sliebl s bie w08 51,5 J xS
5 S ls a1 e el Ay S adas LSCES
SN Sy Sen sla ialasT L Of Sleds a5 sl
(X radiation diffractometry) Gl 55 0 e Al
)Ju&”ujdw»ﬁf@uswgfjﬁj%;a
el s el ¥ gl 5 Y S

33 A3 g smams ASTM-C WA 5kl
amar s L dl Lo Ve Sl S WL e 5 O30S
ol W) 5 Sl iy S oS 55 5 e aa>dl Y s
Sl 5l ol =2l Gl ea sl Slaste U
S35 PN S s S 5 N S e P
ol (O50mS] 5 o 45 A3 gr OLES 0l 48 Sl
D e Bl o sl A5 2SSl s Il

el IS 5 o 51 (Ao 5 250 3) S

\YAY b\:.....»\:/r}ba;\n—i/r&hdb/mbcb;dj)jwbﬂjfjb

I TPIEIRe
o 5 e Sl oy S ol Gl 6l
b il s i o B b Gl s e et
el b slaslas 5 Lalps 3 8 b5 s L5 ACIYY)
Sl gad bl ol s sl Ceas s (W) oL
Sl gla Siuy sy p 6l ot antle a0 L5T
S on s S bl ol aw (Aol glad g
3 AS pu Olpe 4 Sl ana gy 2S Ok oles )
o3 Ve g A A Olew e JalS L g led 95 %
sy S 03,5 o Sl 5 (A8 o Oless 035
ol Ol Olews Gl &0 Lo 3 Yo 5 Y Ol 0 Sl
)\j_ﬁujsu)@jlrl.x_?ﬁ..,\.icﬁ-b\ Jj.,\g-cj,j
A

—Se5 5 okl slaaSd 5 slajlme 5 Ll B
aS (635090 53 e s (Gl eslinal 5 50 Olonw & «(AN)
T S5 525 & o st b Dlasiia a3 5
(a3l (S peme 2l Olaces £ 58 31 b (ol 0
Hgorn I Ola 53 51 sy (nl 03 (B e Clae
FaSls ;m p YN0 Slens 65 ool S s 5 S
sl xS

Coarse) i b cdys glaails anns g5 4 J<~.~ éhm
BRI RLY s V"ﬁ“‘u (Sand) +..l 5 (aggregates/gravel
S (A) &S e J l)&ﬁ?'/.\/o G/ 50 foree
o311 aS £ olec sl ul S cawls 5 o 051l
ooled Sl g5 saals .ol e Lo £/ 0T Elos
e A s 05 Sl g slibe sladils 5 canle t
0) Bl LS 5 me e £V 51 S slaasls s
YA Sl U 5 e e 8V 51 58 55 5 canle e s
ol 03 el O pme dnle 5 05 . (V)) el e 05 1 2 s

1


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

o ale gl oo S5y ) Jsur

e K gy FuS B sl Ll UK i g S sl S5y

A Y ) ~

S5
C B A Colast! cadle
Ve A+ Voo (1) d 8 o a3 S Olags o=
Y’t V' N

RS S ey S Ol

\V

EI5E

100
90
80
70
60
50
40
30
20
10

(Fagrkea) o 3

14

Slacd ;s mlas gauals gode ) IS5

EI5E W

100
90
80
70
60
50
40
30
20
10

—n—@th
—O— 4 gal
—_—— il s

e

2 3
(Sacslaa) € o3

&ls d\.a.a Gl pove Y SS


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

\YAY b\-’m-g\.?/r‘gb ajw/r;ﬁdb/mbc\;a‘gdjj‘g\.ds g‘,.d‘gr‘,.\.a

SIS QR Son My 4 S 5 at gy fSE 48 Y Jod

L;o.'s'\ Loy J)j Lo o aM:Mﬁt&
EAAE ¥4/ OS]
'/-\QW '/V\ N v.i.,\.»
V/EAQ L/OYV TS
VAR R oV/VVo s
AV LAY s
VEYY SN Y
Y/AL) £/AYY ol
Yoo/en Yoo/en Q}s
ik A
D Fa
aka
B K Kn
Nakn Fod 14 i =yt =
100 .00 200 .00 500

d}ﬂ‘*_’&j;ﬁ%‘gbe.\.&C‘fd‘.ﬂ‘ﬁf}.ﬂ.wi\;nﬁﬁ.sbbbyfcﬂm\“J&Jc

e e Bl V/0-0 bl 5 LS 5 S s L
S e Lol S sl ol Bt = b Sl s 5 o
A ‘o)wlemTYJjJ?JJJﬂSQJW«{rJYQBM
ROND

O ol 5 iS5 ool Caplas ) -
Jdoms 5 OF s 3 0l (eSS AR lesl (slads sai
Ve slal i oonSe slac B Sl oslinad U 4 5ai £40 (il 5
\EAVA Cl_éjj\jo~//\J_Iaj@6laij\ LB 5 e e
A atle ALl ol s s e e

)Jc)wuj‘aﬁ%b&dwv\/' gLﬁM}ML}gJ

A0 51 ) SB35 g oo 4 5 S5k s
A5 S S 5SS o s Sosk b Do (Ao
O35 3L 5 Causb e oas DL &S s o JSES 1) 0l
NGy g | [ Iy JURNCIU Bty E o s 'S SYIRGIN|PY
e3Y ( SVsss b Sl amd 53 5 o pase o
T s sl s O, LS S S el
V55 Sl S 4 o ol 33,5 Sl (o s
Ao S el celn S e s (ol oy ol
VO S ol S olas (03,8 Ol ul Sl e

A eI e s

A


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

e K gy FuS B sl Ll UK i g S sl S5y

(¢SS com ) i oty oo gl Sl 2 L it laslag o DY) 2 b ¥

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

Wl gy S L . i e Flas
S ks
— VLA VAA/O Y4y Yoo A
Ay VWA VAA/O YYY Vi B
qs Y eE/A VAA/O YYV Y. C
ot slsles IS sl ARLLST 5l ged Slaseie £ Jgur
ST UG [ P T P PO VRSO JS ok clasis
eSS g ﬁ.x..uawy e O g O
14l g2l s 14 52l xS sl szl e Sl
\o Yo Vo A Vo A \Yo A
\o Y Vo Y Vo Y \Yo
\o Y Vo Y Vo Y \Yo C
§0 q. §0 q. $0 Q. £+ 0 Js &

s s 15 s AT (sais s St
sl 0l 035 5]

Looe pH il oS0 cull s bty R cnl 52
Laa g0 813 Slale 93 5 SO s dS 5l o Gl 5o
a5 05l 53 S g I slows (DM o glad slons J1> 5
[3dos idr Sl s o3 Sler Jshoes 445 5l e s, S
£ ) B esls 13 ol e Jgloen 515 3 o (slae g
OY

Cou g s
Conglio 45 555 eadalie 50 & gl S5 w ax 55 L
=P Oy L Ol s laoms s a3 el pad (gLl
Ky S Gl e sad 3 il ol 5l
w:ucu‘ﬁfaub@dﬁ&)lwﬁw
b dw ;a5 Caglis bl U5, 45 s e OLES sel

O e (S gy 208 05 J 28 o s S s

\4

DA e 5 e el O g Ao s ler Jgle J s
S sl iS5 oolid Caglie sl il 5 23 S
6‘J_.9.HJJ§¢@()._})\/\' 54 A YAY S e bles
Slado o Ladd alu glaas god S50 Ol pad pns
S Wi VYO (S sl Sl any S (il
e Ol o 5l xS 6503 £0) C 5B A Hlos aw
Gt L st S ol s )5 (IS shais
1 53 ol e sl an 55, V8 ds 4 by
A3 S IS 318 Bl am s YekY slas b Of 4
J—15 5 e 505 058 5l 5l doUD 55, VE ) e
Cds a bk el oo sy el sl 5 Sdie (O
ST ST AT 83 53l A 4 5 A 5eS
A3 Sl lad e J215 03 e 5 2555 e pas
S ol o) VA 5l e B asls Sl 3 Ol p
o 5 S 0550 (DWW o glad see 51 05,5 251

id).i_?)s @%);Q)j}cuﬂ_wuuw&b


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

\YAY b\-’m-g\.?/r‘gb °JL"":/V:‘L“JL‘/‘!"~‘T’°@L.‘”-56J.J‘9L’;S g‘,.d‘gr‘,.\.a

30
25 Dt
d) A/A’/ﬁ/
.‘3 20
gl
oy
= 15 -
g —a— 0% RHA
= —e—20% RHA
—o—30% RHA
5 T T T
0 50 100 150 200
(582) okl
PRl S gy faSE il sl s bodd aile n 65U Cuglis gy p 0l S8 JSS
r.gﬂ.e &:Jw_,-\d J}L'xa PL)
30
25 X A
4
3
g 20
3
vy
& 15
=
—a— 0% RHA
10 —e—20% RHA
—o—30% RHA
5

100 150

(392) Sk

200

PRl S gy faSE il sl s bedd wile n 65U Cuglis Xy, p 0l 560 IS

ra_.\.w Qw_,..a d_,.bu);



https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

e K gy FuS B sl Ll UK i g S sl S5y

30
25
|
=
J 20 -
q
oy
& 15
=
10 - —a— 0% RHA
——20% RHA
—o—30% RHA
5 ‘ ‘ ‘
0 50 100 150 200
(J9) Ol

Sl Sl w gy g il sl s b edd aile 3 gL cuglis Ky, 0l BB K
r:..JSQw_’.A d}lﬂ)é

Saldatuy 2 oSbt gl glann 258 Caglis S
A el S RIS i Sl e
FeeS N5 sl sty plasl e a VL i o
3l oo Gl Bl LS Caslis S Ly, (Sl an
Vool A IS Caeslae ol G VAT e 5
Sy el ol Cde ol Gl Sl a1l S Us s
el Lo g5l 3 SYs s sl
)Jﬁﬁd‘ﬁudribj)al&bj]j‘yb@Lﬁ
ol ol 0 Jgu 3 055,) A e
HJJQJJ;@wmeMTway@ug@j}Q
Ll o o8 abap sl Sl S 5 0% oUW Jaes 4
03,5 10y 055 ol cold eslizad S ol sy 2SLE S|
P IS o (Dl g las a3 4S5k 4o
g S U5 3V LB s s aw sl s S
gy S o3 T L) C oo ol Ve 5 (S ls

S Sk ana g ol slacn O3y Sals syl (Sl

S s gy 1S 5l Lol GlS 5 s S cul plagw
A G o Lis Cuglae bl m oS ol el el
Al o Sl ate g 2SE Ao Vel sladd pad
ol b Caglie ol oy s te Sl g G Ol
Sl 5 e Sl 36 Ol 51 2t 5w a5l
(W/C)&@_ﬂqyiwosﬁ\&«{@j}\g.wlm&
3550 s Basls oJ 25l 4 i € 5B slajles
Sy aS AL J RS 5 Sl 2eS g ol (LS S slie &S
o T s 05 Vs o O e Sl iy pS1
aS (ol sl OB slalas LIS il el Olaces
L Sl gy 2SS gl 5 Y5 ol Sl
Al e Ol CusdS
W, 4S 3pd e odalie d sA Y gla IS 4 ax 5 L
Caslde i) ibn 5o (b ) G228 Caslde S
(Rl Skl mSE Lead atle glagn s (gilis


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

\YAY b\-’-m;\i/fjb a;\.«-.’&/r;&kdb/mbc\;a‘gdjj‘g\;s g‘,.d‘gr‘,.\.a

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

3.5

N
(4]
|

(MPa) S cuaslia

—a— 0% RHA
—— 20% RHA
—o— 30% RHA

1.5

0 50 100 150 200
(290) ki

Sl S s d gy S il Gladas s b sk ale b EES Cuaglie Ly, p 0Ly STV JKS

(e W g Jglone

3.5

N
(4]
|

(MPa) S cuaslia

, | —a— 0% RHA
—e— 20% RHA
—o—30% RHA
1.5

0 56 106 156 200
(Ss0) el
RSl S gy S il ko s b odd wle o IS Cuglis Ly p Ol ST A S
et O go J gl
oS 53 b 5SS s gl 4 ol s 358 GalS e 4y IS 0 g S U s gla ks
AL oS Sl R W e e ) el o s 4 i 5
S bty 5T 05051 SPSS 1531 o5 51 aslizu | Lo oSl gy 2SBE le o 5ay SlaEl s OAS

Yy


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

e K gy FuS B sl Ll UK i g S sl S5y

35
3 4
J
]
©
o
£
2 —a— 0% RHA
—— 20% RHA
—o— 30% RHA
1.5 ; ; ;
0 50 100 150 200
(392) ¢

PR Sk kg S il glado ;s bodd aible o EES Culie Ky, p 0l 85U A K
FMJSQW_’.A d}lﬂ)é

Sl g gladlows o p S Gl S gkl wiw g S il gladojo b sdd wsle glam O3 RalS L0 Jd

(2,9 035 e

Mﬁ:}@SB-M)J

MJSQU.S)M ﬁ,\waw}w ﬁ}:;ﬂgujy _ _ e
SEPRLY SEPRLY SEPRUY RAsE A
Wl ¥ e gy ' A
0" Vo b Ve P Y B
y b Ve VA€ v C
J‘JQWQ:-QL:" A

.MJ\;wM)spQCE“)JLSD O3l bl o ditees S 2 O 83 Ot 2 3 e S 0 &S ol Sls

23l Gl s e Sl g lames 3 Sy i
oz slie O S w3 S D g Lo
JS o 5 Sakd aiu gy 1S Ao,s Yo gl o g
Sl o o ol Zaslie IO e I e
Jﬂ_;u_.ﬂﬁjx_msu.\_.@;%‘_;jb;)_:{jup\“
(P< /o)) sl Iy s
3 e S s glalaze 55 5 55 VAL e 5o
Yo djbb_qﬁri.ﬁu)uﬁdw\‘ﬁuawy

Sl s e J 28 o y S b at v 1 wSE Ao s

Y

W pod (ol Sl Jome (et 5 3975 oy Sl 480
L Post Hoc i 55,k 51 osles 55y e 28 8 ol
oslazal b «(Least significant difference) LSD Q}Aﬂ sl
@u.mumu)ﬁgguﬁélﬁuaﬁéuwﬁpj\
‘v;_j'.:_;»c;w}wla,?m);)jj)\/\' e 03 aS das e 0L
FeeSE o3 Y sl e (LS e glie BV
oot (P /0N ) Sl la e J RS 5 Sl ey
o5 9 Aoy Y ol e (ooldd e slie D

ol s e 5 Sald a2 S A 3 Ve (gl


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

o Seld agy S Y5 0k Sl
s e 0L OV 55 e b 4l

53 0dd (e e sl LIS 5 (LS sl
AL e Sl ol c2dS L S gla o
05 Coglae il S v glalasa s e T
Sdajls 5y Sl atn gy mS gl s gl
el IS o slad ped Sl K

23 R el 5 S 5 oled e lie sl bl =k
gy S Sleslial C e Sl s Laless
ST gt Vs a3l Ol an |y Sl
uﬂjbdMéJdm@ucéé‘)‘}LQ.h‘}bd«
WA 53 IS Gl 2 G g B
W gy S Ao Yo L o ol a3l e,
gy S Ao Ve Lo Y/ Sl s
S ey 0 2l oS gl

St Al 53 ege S8 Sl di gy LS
Olapw O Coe v 5l oy &Sl s am 5 L sjls o
SV gazme ol by Bla o Gl 1 (oo i A,
e Sl a2 Sl Vs sl it
a3 5 o dal s LGl sl 2alS L s bae i s
335 o W s aham 53 i pls 3 e Sl
Gl o Spld iy 2SSl g oo
S 5 oL Caslie slra b J g Al Olers
Ao Vo e W s adem ol 53 plss 505, VA
A2l o

gy AeSb sl gl 5 SOl sl (S
o=l 5l aS das e 0L Lo s Y B Sl Sl
etz Sl Hlee Gla)ls 5ok 55 0155 o0 % £ 5
Sy lakowe 55 4 S ooll LU o iy
2 S eslanad eyl 18

FRTS B YCIY B RU PUSRPCHF P

S i e S A e Oy ealS 50 s AiS

\YAY b\:.....»\:/r}ba;\n—i/r&hdb/mbcb;dj)jwbﬂjfjb

O S DM s Jaee 55 5 S e 5o (P</0Y)
Aiwg S o s Ve guls oy S Cglie
(P> 0 /0)) s s pae J 1S o 5 S

3 e e Ol g Jae a5 5 555 WA e o
FeSbt Ao Yo sl o 05 Sl Vet (S
&W\M)JqQCE_MJJJfJO_:{jKS‘}:uMﬁ
Gy T e 53 55 5 e ol 53 sl lsime (P<e/4Y)
3 d—e3 Vol 5 05 Sl SV (s 5 o e
Sl Sl e Sl dat g WS- Ao s Y (g5l n
s mme Ol S Sl g e 53 Jy (P<e/Y)

A S Ll p o g eSS ok
O 201 G G dgdsh S 3 e B Skl ey
Lo o gl 4 plae i Ad5 ) Oleww DS Coew 31
ol Sl ang xS V55 b 281y OV same
a3 tdd dal Ll sl 2alS b g bae i Od
Sl als s ol e pln 03 0 el s Sl
238 e Sl saiig S sl e 55 05
elss s ol y o e U 4 das e DL S (s
Oy o e DM gy b e 5 Slad e
Sl s 4 Gl pl e 550 e S DOl g 5
W[ PRX WU LU SN W LA PSP
el 5 3,18 o U 5 wlds SLS 5 il s S
3 b sl 5 aas S5l B, 5 03,5 S
55— A L S S s i s
G Jole G5 (ool Dlon JTgskn 5 oondS S5 500)
i3 S S G o e (S Sl Ml 500)

&S 4o

SR iy oSl sy sl a4y laesT

L OT SlS 5 A3 A0=A0 350> 55 oS das e Ol

i e ol dad e SIS Sk b e LS

A}


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

e K gy FuS B sl Ll UK i g S sl S5y

SISl (Olginl DUl (30 0al 5 e Olesl 51 I IS o il Sebel L B 4 S LA
S ledin] s oSl O WSS 5 gp5liS o=l e g s S Olge 4 Sl ey puS

izl oal 31 ieags ol (il s e SU 25 ol (1 Cmis 53 (55558 ey

33 5 o 5ol Sl

oalaiul 3,40 cLA
Saj_.i:’ Cj_l t&.\_w JLA;?“;_.«U Solaled &;}L.w).\ 6:): Myfmsb&j.: RARA )ﬁdk:.:l.@ﬂ) A t) s Ccé cL.:; A
oS il g ol IYVA Cligos 1V EVY o Ml il &S e gr DYl 40 gazes
U‘;@—’ o) a)Lw; QJJJ 6&)&.«6@‘3 Ole=l le:bdjsja C’/.: Al g LJLJQL):«.» cotle ATV LG U)ﬂ;‘-"-" Y
L agléo s Olgiol pal 5 (IS pal o)l pes b ok ailon (slays pbl o puign ol ois ) g 550G LAe, Y
Q‘j‘é': ‘Y\/i QJLA..\; 4?._)“:“‘ ‘ugmﬁ 9 QLWL.» Qu.:;i}ﬁ ij u_;)/jjf L;L“UL’-;&N u@jwr{}.} \Y‘V_\ l t‘)j‘QLﬁ"L“"J i
d‘;@.: ed‘ﬂl W} V.Lf' a&:}.’:l.} le.&:;\ JSJ“ u—:.f .EJ’L\"}-/CJL\VVV . \ ¢ C‘)ﬁul’flw) .0
_;Cr_:j A g iylze S~ auf[?u'/;yléﬂ}dw)ﬁ AYVE .&53)\ =l TS g e ol ~C‘)j:fol'.:‘.l-‘.’*") A
OLg N ojled 455 o Sems 5 Olaxstles Slids S e Olatstl Coris s OF zST
Ol ol (3, 5LiS o dSiils )| wlid)lS
ooled a4y 05 .WN}H‘:}W,L;«uj;djjdjég/’du‘b@&.édujé&‘j L35 NYVY a3 4 5 4ol o Olasle A
Olgpol gmes ol A gd;alf..':.;\s slgz clHlesl S e e }M:;L/Cjéj CdS ATV L gceLA A
Ol colay Ll o a0l (cla fanl]) s NYVE e ols e
B sb s U .A’)’L”;'-/C/.Lj SIS IAYVE ol Bges )
12. Al-Amoudi, O. S. B., M. Maslehuddin and M. M. Saadi. 1995. Effect of magnesium sulfate and sodium sulfate on
the durability performance of plain and blended cements. ACI Materials J. 92(1): 15-24.
13. Cook, D. J. 1986. Rice husk ash. Cement Replacement Materials 3(4): 120-131.
14. Kajorncheappunngam, S. and D. F. Stewart. 1992. Rice husk ash in roller compacted concrete. Concrete Internat.
14(4): 38-44.
15. Malhotra, V. M. 1992. Fly ash, slag, silica fume, and rice husk ash in concrete. Concrete Internat. 15(4): 23-28.
16. Manmohan, D. and P. K. Mehta. 1981. Influence of pozzolanic, slag, and chemical admixtures on pore size
distribution and permeability of hardened cement pastes. Cement, Concrete, and Aggregates 3(1): 3-67.
17. Mehta, P. K. 1973. Siliceous ashes and hydraulic cements prepared thereform. Belgium Patent 802909, U.S. Patent
4105459.

18. Mehta, P. K. 1992. Rice husk ash, a unique supplementary cementing material. Proceeding of the International

Symposium on Advances in Concrete Technology, Athens, Greece.

Yo


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24763594.1382.7.2.2.8 ]

\YAY b\:.....»\:/r}ba;\.«i’»/r&hdb/mﬁcb;dj)}wbﬂjfjb

19. Ramazanianpour, A. A. 1987. Properties and durability of pozzolanic cement mortars and concretes. Ph.D. Thesis,
Dept. of Civil Eng. The Univ. of Leeds, UK.

20. Pitt, N. 1976. Process for preparation of siliceous ashes. U.S. Patent 3959007.

21. Smith, R. 1984. Rice Husk Ash Cement: Progress in Development and Application. A Report on Site Visits to
India, Nepal and Pakistan. Intermed. Technol. Publ. Ltd., 45 p.

22.Zhang, M. H. and V. M. Malhotra. 1996. High-performance concrete incorporating rice husk ash as a
supplementary cementing material. ACI Material J., Title No. 93-M72, PP. 629-636.

AN


https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.2.2.8
https://jstnar.iut.ac.ir/article-1-461-fa.html
http://www.tcpdf.org

