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Obijective: Objective: Mud has been one of the oldest materials used in rural Iranian
architecture. However, it suffers from weaknesses such as low tensile strength,
necessitating solutions to overcome these limitations. The present study aims to investigate
the use of polypropylene synthetic fibers to enhance the tensile strength of this material.
Method: This study is based on a laboratory experimental approach. The tensile strength
of mud-based materials was measured under the influence of polypropylene fibers of two
lengths, 6 mm and 12 mm, with varying weight percentages, in order to determine the
optimal fiber content. In the first stage, the fibers were added at weight percentages of 6%,
12%, 18%, 24%, and 30%, and in the second stage, at 1%, 2%, 4%, and 6%. Subsequently,
the tensile strength of the brick samples was measured and analyzed. The fibers used in
this experiment were procured from Negin Roz Company, Isfahan. They were white,
filament-type fibers with a diameter of 17-19 microns.

Results: The results indicated that using 2% polypropylene fibers with a length of 6 mm
could increase the tensile strength of the material by approximately 300% compared to the
control sample (without fibers). Furthermore, it was observed that when the fiber content
exceeded 12% by weight, the tensile strength of the reinforced samples decreased relative
to the control. The findings also showed that fibers of 6 mm length had a greater effect on
enhancing the tensile strength of the reinforced bricks.

Conclusions: Comparison of the results with the control samples clearly demonstrated that
the use of polypropylene fibers can enhance the tensile strength of mud-based materials
such as bricks. This approach allows for the creation of a new, improved composite while
preserving the authenticity of traditional materials. A key achievement of this study is that
polypropylene fibers, when used at appropriate lengths and percentages, can effectively
improve the tensile strength of these materials.
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Introduction
Clay has historically been one of the most widely used construction materials in Iran,

employed in various forms such as cob walls, adobe walls, mortars, and plasters. Its
abundance and low cost have made it a practical choice for builders and designers. However,
earthen materials also suffer from significant drawbacks, with low tensile strength being one
of the most critical limitations. Since antiquity, different strategies—such as the addition of
natural or synthetic materials—have been explored to address this weakness.

The central research question of this study is: What effect does the addition of
polypropylene fibers, in different lengths and weight percentages, have on the tensile strength
of earthen materials?

Method

This research adopts an experimental approach, involving laboratory tests on adobe samples
reinforced with synthetic fibers to evaluate improvements in tensile strength. The tensile
strength of fiber-free adobe samples (the control group) was first measured. Subsequently,
reinforced samples incorporating polypropylene fibers of varying lengths and weight
percentages were prepared and compared with the control group.

Polypropylene fibers were used in two lengths (6 mm and 12 mm) and at weight
percentages of 1, 2, 4, 6, 12, 18, 24, and 30. These white, filament-like fibers had a diameter
of 17-19 microns. The tests were conducted in two phases: the first with fiber contents
ranging from 6% to 30%, and the second with contents between 1% and 6%. Three specimens
were prepared for each fiber length and weight percentage. This two-stage design minimized
the total number of test samples and helped manage the financial constraints of the study.

The soil was first sieved using a 3/8-inch mesh. For each sample, 200 grams of dry soil
were weighed, and polypropylene fibers were added according to the selected weight
percentage. The fibers were thoroughly mixed with the dry soil before water was gradually
added. The prepared soil-fiber mixtures were placed into wooden molds measuring 3 x 10 x 3
cm, chosen to match the dimensional constraints of the testing machine grips. After molding,
the samples were dried under shaded laboratory conditions for 14 days. Tensile strength tests
were then carried out using a 2-ton tensile testing machine (STM-20 model).

Results
Analysis of the first-stage results (samples with 6%, 12%, 18%, 24%, and 30% fiber content)

showed that for both 6 mm and 12 mm fiber lengths, the tensile strength of samples with 6%
and 12% fiber content was higher than that of the control group. However, further increases in
fiber content led to a reduction in tensile strength compared with the control. In other words,
adobe samples containing more than 12% polypropylene fibers demonstrated lower tensile
strength than fiber-free samples.

Another key finding was that for both fiber lengths, samples containing 6% fibers
exhibited the highest tensile strength. Beyond this level, additional fiber content had a
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negative effect, reducing overall tensile strength.

The second-stage results revealed that all fiber-reinforced samples (with both 6 mm and 12
mm fibers) demonstrated higher tensile strength than the control samples. The findings further
indicated that tensile strength increased with fiber content up to 2%, after which additional
fiber content led to a decline in performance. Specifically, a 2% fiber ratio produced the
maximum tensile strength for both fiber lengths.

Comparisons showed that adobe samples reinforced with 2% polypropylene fibers of 6 mm
length exhibited an increase of approximately 300% in tensile strength relative to the control.
By contrast, the same percentage of 12 mm fibers produced an increase of about 240%. These
results confirm that fiber length and content both play critical roles in optimizing tensile
performance.

Conclusions
This study demonstrates that the tensile strength of earthen materials such as adobe can be

significantly enhanced by incorporating polypropylene fibers, while maintaining the
traditional character of these materials and creating an improved composite. The main
findings are as follows:

- The addition of polypropylene fibers (6 mm and 12 mm) at weight percentages between 1%
and 12% improves the tensile strength of adobe compared with fiber-free control samples.

- Polypropylene fibers with a length of 6 mm at a weight ratio of 2% provide the most
substantial improvement, increasing tensile strength by up to 300% compared with
unreinforced adobe.

- When fiber content exceeds 12% by weight, the tensile strength of the reinforced samples
decreases and, in some cases, falls below that of the control.

- Comparative analysis indicates that 6 mm fibers are more effective than 12 mm fibers in
enhancing tensile strength.

- The tensile strength curve of reinforced adobe shows an upward trend up to 2% fiber content
for both fiber lengths, followed by a downward trend with higher fiber additions.

Author Contributions

All authors contributed equally to the conceptualization of the article and writing of the
original and subsequent drafts.

Data Availability Statement
Not applicable

Acknowledgements
Not applicable


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

Housing and Rural Environment, VVolume 44, Issue 190, 2025 34

Ethical considerations

The authors avoided data fabrication, falsification, plagiarism, and misconduct.

Funding

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of interest

The authors declare no conflict of interest


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

B Sl Wl ik Cnglio p (kg s (itivo S il (1l 3

Vsl oo Lo poseo 27 2565 Slga o gy I3gu

sewda.piri@yah00.com :4sbbLl, . 4l l olisle 8" ¢ gl o1l ¢ pwdine g (58 0.l ¢ glomo 09,5 )]  owlias )5

j-9oudini1980@yah00.com :asbll, .|yl wliile S ¢ gjly oKl ¢ wdins 5 (b 048D ¢ 5 jloxe 09,5 (ylskiwl ¢ Jgtummo odiunny g5 .Y

m.naeimirad@razi.ac.ir :asbL], .l ul olisle)S ¢ gjly olRuiily ¢ awdigo g9 (8 04Kl ((g5gllio g dlgo (wiige 09,5 ¢)bsluwl .Y

oS> o SNt
Coglin (351 05 gen (olacind b glul gy ilome dlas (nimd ) (S (s S5 1 o g5
ookl JLs 4 pols imgl anl Cind opl g el 356 (gl ola)Kaly 4l)) dejls g 03 ol yen oduiS g llio

el o3lo ol (LS Cungliio S92 53 gl (Sgiae SUI

b cov |y 5 dlas S Coglio g 03y (2IKle]l Lbgy 2 (e 9y0hn GRRsR (R (99
Oty Slg B odly )8 iomisjge glite (Sig sladoys b e dee VY g £ Job 93 )5 Blugnid SUI
Ao 1 g Ve g Y DA NY & g sladoyd b Jol dlsyo 3 (isle] cpl olo |y S5 opl sl (559 Moy
S ey g SpSoiul S slhdigel (S Cuoglie g (L85 pbxl £ ¥V O lanoy 3 pg
s Sy 4 B ) 35 4 pladeel 5y 065 2855 5 bl a3 edliselsge B sl 28
85 5158 olialyyge (49,500 VA (JNWV e b g sl 0904

S Cunglio g o yiadee £ o ) logp s BUI oy ¥ ) oolil b a8 sl lis laasdl, syt
ogMedy by Liul38l (BLII ol diges) ol digas (lod b adgl cdls 4y Cansd 303 Yov 390 U ) dlas oyl
4 Gl 0ADC 9l Wigad (L2 Cuoglie 9 yid 30 WY I (53558 SUII (G55 doyd (e azpp aS)
S Canglin dgn 5D 6yt b o dhe & Job b BUIaS oy lis ladidly yivcan g 0 jieS b
)13 oAby gl Cutd

g < 3 s (agda 1ald Gges 5l ol ol b aygal cnl 5l odel sty gl dulia 35 S Aoyl
ol s b g oy Gailil |y cutd Cpsman (S dlas S Canglio gy (539958 LI 5 oslizl b
eghas SIS 2 o] [imgly whe 55kd 2905 @l)) i s ol (sl aBlogge 5 > S 5 o]
a3 o sl ) pdlas (ol (iiS Caoglio cuslio Mo yd 5 Job b odisl

VEY/AN el g U
VEYNYNY 56,5050 &)U
VXL VYN ey B ,6

VP ¥4 W] g b

o jlgads’
walingy 5slene
S glas

c simiao LI

< uilS Canglie

Ag}u} U,CM L;lf L;,Lablw EJLa.A ‘_;&.\:5 L:Aﬂ?lﬂﬁ » Ulﬁ?)‘s’Lfl’f (w2 Ul )J‘La ‘_ﬁli))‘ (\f'f) Lo)..\oau ;Jl)‘_;m:u ‘J|9> ;u_u.); fl.)yu WSy Sliw!
https://doi.org/10.22034/44.190.105 .N-a-)\VF (VA+) ¥F iy,

5 oslial 18T (ol il 13) AgaiS’ (Sliwgy )3 bty (s (PP lie b Syl ok (5lone L) (li)S Al 51 48,5 Alio )

] 0y plsl 4y (gl oKDy )3 pow 5 g3 oigs Jas 5 aST Cawl « Kbl glos g cuis (SOl b Shg dee yd (Sguan B

5

'L;‘?ﬁ‘b GI’»& bM,)‘i :),.f;l';



mailto:m.naeimirad@razi.ac.ir
http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

VPP 390 o5lois FF 090 Liwgy Lo g ySomn VoF

dogiin
&S 69504y Cawl ol e D)8 g bodlaiwl )0 jSauin o0 4 g Al Al ) Hlows (08 I5 pdlas b jlugcdle
I o2b & oo og (5B )3 (55 (i D) i 4 8 e p3le dibaie 9 ) ]l edlisl SSUSS g g
2 3l S5 355 il g lane S o S iy slalaio SISt yb o S oldl Ll s (Lol
Sloys cal 3 Job 258 )3 e 00 oty Slus Glsisdr 1l g 9sdise wsuie Gl (lieg) (ilese Sin
oM (nis slojlgs) lacuis (slaa cllpd) bae ) e G 4 J5 dlas o5 w0300 (Ui (oon2
OBl 5 Gl elituldyse (Z)b 5 S50 )0 Sl L S5 (sladgl) ool g (s gl )5 clize oY)
g cqulio 3aa3 g (D91 (wyiwd jD (39 i)l o ol )d sabatilil Ol yod 5 Caodd p 0gMe Ll a8 )3 1\8 Syl
) ol Ll b Bl () £55 esnis SS s pinios wamilase b slSike dpl 5 o wslivad
rpi> o ol & 01 el oyl Jisl g Lo ply )3 oo Gile b Cuaglie 35 Lo (3850 Bblio 3 a3 VL)
Al iy (ol (5rlene 53 Kot

calie (glad il o baasloysl b 4 lgi e Jlo (sl s 35 6)lo cules b B plas wgrsill
Mohammadi, Eslamihassanabadi, & Morshed, ) 35" o)lsl o3)ls sla,b ply 0 B slasle slb 6y
Jolse 2les Jlis )3 Ginds o (S el Jlis 53 ol plSoxtal 5 Conglie oS jas Jobo 5 ply> (2022
nleo 5o 3] (Bater et al., 2017) (ab Sis Sl ol ad (F2,558 5 5 Jb (31 5 alge dlensl Sjlse
65 (SIS 5 Congic 4 i IS s 5 il oles gl 53 5 jsats (ol IS s (sl 8 it
.(Omidvari, 2022; Vatani Oskouei et al., 2016; Esmaily & Ghalehnovi, 2012) 5405 oLl axdo S oSl
Uil ¢ Jlzo (gl 0l adls olyon & (Aol lately Slg oo d3lj emen (b Gl )3 pogada Gins )
S amd o b i |y 368 Sloj el ) sl s 35905 485 Ae 390 VYOV Jlo 43 55 Spbol (sliwg, Sludl
a5 ,» L (Hejazi et al., 2015) uiS' o S5 s laails ;5 Lis poye 5l dopd Yo dgas ylol bl p 3¢ aiiS
(Mirabi Banadaki & Morshed, 2020) ssgs 5 (sladidlo 640} ) s 55 il doyd YV ( L VeV s
bl 5 0395 ol biws)y (6slone 4 by haid S pdlas oS Canglio dliue as YU 59d ool cules (3 leay
Sl ply s il I8 dlae ()l canglie slojl il g s (9w 5150 1y Ls 53 aliie slaly 4 wresd
>85 (Mirabi Banadaki & Morshed, 2020) cusl o5 byl S Coslio bl s o (2bj)) oo Livws 03,
odges Bld ezl (2ol yolis (8,5 a5 o b b adly o] 1) B0l 5 o, Simgh qdlas ol Cute slo S
248 500 &S el 3B IS s calas o8 (S Cunglie gmem ol (sla (Shag S e s I 093
Gin (ol 481y s 5 line  bigyyo 5 (S Cunglio i oS Sl o 33 IV 5090 (ol 4 53130 ol
@ Wlg e oaidl Cixs &S cul ] Whe Cumsy pl ol sanlie BB 55 (B wlas Lol 4l lygea) SB
Syt M 13 1395 030 e p oaBpSlyie SB pdlas il b g o puSE dailon; omed (g5 (ojs>
Bl lyg5 Sl cuenl Sl o s ol ialS

S ) iB)S )5 dagizyee L jl &S has ol sl )3 (o dlarl) ek U 5z (laoriSeosE S92y
Slas)Sy a8 OMSUin opl o el BBl ohlaicale o o SKdagh o bl ) cwl 0dg (Aol oK peen
Amelsakhi et al., ) Slodges slginius 1y gl 9 (535380 dlge j edliiwl (yoomad alisee sla gy el SB M
i8S sl )] S Cuoglio 3900 10 lugnisly Eghae BUI ) oslil Jls 4 psl iagly bl (2022
5 dlae (238 Cuglio Wlgi oo 5 d9dee dtd (a3 yesh o gt amlised Gkl Glranih !
Sy eyt 539l ol (Gimgs opl )3 egae BUI I oslizl LY 5l S (Amelsakhi et al., 2022) aas i3]


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

Vv Oy s 9 (095 (6 3 |ovr (il Ceogliio s plos g A (Sirio SUI L FG U S,)

SBUIL auslie )3 g BUI cpl 5l odlatwl Son s xilasd )3 )15 osliulsyge by 5l a8 canl b GUIL o bt duolie
IS 8l pogadas iewl ((sghas ladises 3) i Ll b jlas 5 Job Jpu8 Sl Gl ol omen (aub
OLJ odlaiwl yozmad (gddxio sl SHe sl Hlugp L SUI Lol B0 &S Lol b Job pols imgh (sl yuxio
o3lildyg0 o ljse Lianls o (AMelsakhi et al., 2022) 3¢ o5 L bW pl&in 5 5,50  Sig bl a4 U
2l Cganl Bl S5 ol e Ll 3 (opaiar (Sizg ol a3 (1S | (USRS & o ) gl es
ol BUI ) 5 eolazal LY 51 00 (S s ponds BUI S0 b s 10 logp b BUI Cwdd 090 ol5))

S ol 555 dr JE gl & (Gilime SUI b 5 iy o b) olasnidy S g3ges L)
Syl bl
&3}‘ l.“.‘.m:
S 9o ol med (b dlge (3938 ) SV sb slaiiy (SB 355 o) IS dlas (oles gm0 9 S g5
ol (colo b b olles )55 ) (J5 slayes LB o b g (Gleidle Glles ) adgsl b ewis ) dwle 5 oy
Sz plodl 51 s 00,5 05l (0o VAV L dgdn & diej opl 0 ele slajimgh dble bl D) gadge e
Iotome g, ol 39 (59) 2 4alllos s e (Silogp g (il Sl 5 Siz 5l Bl sl S s & 3 pgd e
2y 4Bl st bl gllan (ol 350 5 b iogs8l G G & 3] (sloan 3 Slillls () 285 )15 doginyge
ol 0as JWd  slud 5§ SOl ¢yl jas o yo ¢ g)lone dlos | Calises (glaais,

Lol )3 (G393 g5 oll B S ©j90 (SB g5 da b I lae Sl SoplsS g9y 2 ntaghy ool il 51 )06
e Hne S gl 0ad s iy (Slastag S sl 3 dga sauaten |y odnghy Shdide ol
0B Cadis 3 Sdas w4 (YoVY) (gymd 50,8 (gy028 (Lo (gly 9 o0l 15 pdlas sla Sig des )0 &5
(st Cunglie (g)ltb Canglio (ol il woyd Galef] Cov ((aliogy plae glog 3 odlatl jglaiess) Sal 5 lages b
VOB D logw dop il b a8 canl ol gl bl (S ladhy gVl Jodo s g o833 Cuoglie
2oy WO (,Lid Cunglio o yd A U ¥ 5l Kol dopd iol33l b pwismen b o yiul38l o )d A (6)Lid Canglio oy
Ale ol

Ol SRS e gl g (et ()Lt Cuaglio pr Sl S g s Sl 15T gy b (V0NR) ) g s90b
Oered e o Moyl Blail g S el coge JRB 0 S ST g i Sl (339381 40 oS 5 &S Wil
LM b oyt (58 (gl g 290000 Vb o ol 1 28 YIY B (] )3 s SlSGkias (380 L oM JIS>
s 0§ (S orbplosl sl gy MBIy Cagh) g (pied g ()L sla)l 5 5 ladiges Sy ooy 4 JSRIS e
g (i 5 (5ylid) o )lS,L glgl 0 Mo (pl &Sl ] ot Sl (509381 b SRS oSy oy yidiagy &
dop Ve g SB @ ol oo 2o FY (S a4y olS oo o yd Ar Jolds Mo ) canlio cuS 5 ol pglie Caghs,
Bl o 55 Sub ST aoydVee 5 Ol Mo ¥Y 5 SB aop A oS 5 pitmen Gl SB 4 i Ol o
Al Glasdy dige oS 5 (egd lgisy

L;baw uwos'.mo uLuow dguke (OK 9 )>T 29 5&] ‘Gf cdwuLo) @39).9‘ .)]940 )JJL (Y'\a) u‘)&&b 9 LS)[?D
oS bl cts 13 &8 5 2l g S5 b @S o b 0953 & W) i ol g 038 Aunlio |y 293
YO &5 Hlade oy el a5 550 ool S (SOlKe Cuoglis de 0 1) 3 Slos gy g 1S 0 (S ol C)T 2 Gros
ol 2o d Ve g Ve iy 4 gS 9 5] dg o

Degirmenci, 2008; ) >3 cluls 0 5 amb &8 5l oolatwl & e o braiiy | awes opl sladiges Koo


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

VPP 390 o5lois FF 090 Liwgy Lo g ySomn ARV

Islam et. al., 2020; Rivera et al., ) 5L S5 (Rodriguez Cuervo, 2020) &5 5 ;S wdle (Amin, 2013
P ¢ Sal (Alavéz-Ramirez et al., 2012) Sal 4 S WBL 28k (2020; Elahi, Shahriar, & Islam, 2021
(Zhang et. al., 2015) (55,58 awle 5 oy <53 yuSB (Roohbakhshan, and Kalantari. 2013) Sluls K
b Same sla 53938] (gomle gl cle &y o yimghy 5l dwd (ol dges 0yl ... o (Bater, et. al. 2017) ol gisS
Syl Blae 2,5 oo Alols Jimghy £9o0 5l (5 e pol dlie > 0lituldyge (5perly 55 5l pa ol (Sgian (3959
Aols ccly pajl oS wlosd Bglane iiS Canglio | jue old Sy p (52938 pb 4 o8 aws cpl &Vlie I Sy
a0yl Alio ol oy S

5 @Sl by Jle slp losls H8 anginyge | (BUI (sla 3938l o iy lagiagh Sl 6500 s
|y ol Sl )l cos oMo 3 oS B Gl (eladoy b L2is e alKiylefl 5,8ks (Y1) o) Kan
cos JRals Mo iS5 (6)lid Cuoglie 45T 13)S o (SIS 0 0 (YAIVD) o) Ser g L ledly (18 w90
Coglio LialS Cargo oS BUI oy Liuljal a5 slassSay fcul o] 13 35390 oS GBUI lise o (5l o lojote pibs
Sy oS 02l Lt I g2 Dgdise ol S g (6)LS Canglie [l Crge (59l das plojiite I3l 5 (SOl
tpicslie g 25 asbl 595 Vo b a3l ol o lenel b oSl ) clo VY 5 (Sl cuglie tal5él ol
F-0 jl ooliwl a5 ams o Lt b ialejl opl ) sdelcawday guls .l 59,4l Y=V Kol o9l Jos (sl Sloj 03ga
S Crge clie 2S5 6)Lib Canglin lomsl 1 0gMe &S Cal yKoe o g ceslio JKalS 53 oS BLI do )
Cuoglio 1 pel (SlSo g (S5 (olss Sgldas Glojiite LI L izmen 3500 o (59,855 5 oLl (e
Sz S ) el VE- wSlie 5 celo FA JBlis sl 09l ool (gl das Gloj 95000 YU o] (S 5 (sl
L] Cund 4 caslio caisS b ISl Mo b sibl cogby (6 yme 5 (&L BUI s

Dby Ch (ranb oM e S laisdy Lo GLII 51 odlitwl K6l aoyp 4 (YVY) Wby 5 (oMl ((gdosro
s bSsh goate cuy Sy (ph S 5 iiS Caglie (g)lid Cunglie I pel) cutd (SSle elss
ol i sdelcwnda mls (8,8 J15 objylayee S Sig doyd Vg /YD /D /YD o e 4 Loy BUI ools
Caoglio BUI Mo > V 13938] 9 Joyd B+ dgds U 1y cusd (5,lid Cuoglio Wl o boyd BUII o yd +/VD Hlade 3958
F asimsy o b (YY) 55 o 5 el and Gl 105 905 & S 2o Vo Sl i b 1y o] (oS
Sl g Bl ()5 Lol & gy 2o ol 4 g 03905 (g Culd (Sl Sluogiad ) Sal g ojs Joo SUI
Sgad gl Ol 39 loj g (Subpy Cuoglio 5Lt g ool Cunglio LLISI ) ol Gl Jsane cuts 4

b 4 ols ot gl sty cutd ag )3 guels BUI g &byge 3l ) o3lizal sl wyyr 2 (Y0) oSon 5 'byoS
Gl 2oy 7 (39581 oppiman iy o Gl i 1> talod liee 9 O Gl dop e oLl o938l dlse ()
Am3 o el aoyd A Bl o (6)lid Cuoglie cutid 4y grol

GUI J) oslizl 4 355 o ,Sily (YVF) ohSan o "oV gy cuts oS 5y S GBI 51 odlisl b )y
cae ol 08 Sl xSsle 5 3L S e s b oS 0 Lo Ve B dlg ol 4 S alS
S e Culd e Canglio 5 (£)Lid Canglio Sl i3l

13, o3lizsl LIS dlas (slo S5s Sorts 6l Lomebs B 5l o] a5 amd o Ui loaietiy ) aed ol ooy
Jobo Gl gz 2blie 5 sl et (ogian BUI Sl oalitul oS amd o Ui pil gk b laatudy onf dumlie
P9 e atwd pl Iyl Jimggy (58S Alols el <jes

"ol e (sl 513,500 (ykite iz sl Egiame SUI S| o iaghy Sl ()R s dadiniy cpl LS 0

1. Corréa
2. Calatan
3. Ates


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

1.9 Oy s 9 (095 (6 3 |ovr (il Ceogliio s plos g A (Sirio SUI L FG U S,)

S Loy )55 s BUI 9wy leww b oddzdas SB (gq; odiidgdme (6)lid cuoglio Lialel plosl L (V+)5)
ol BUI 3o )d Y g ploww (559 2uoyd VO I oolil (islejl 390 S Sl lastin 30 (slp Gy yiag
SB Sl 0 /Y g /Y /o0 (Sjs sldoyn b iy8 adyy xie Sluls SUI I (YYY) dusg 5 celad 5K
g S ele izt 390 1y bl 3,Slee Wlg o Sl )3 BUI cuoyd +/V jeis 45 wibl,d g odged odliul 03 i
o wlaisly gy (iKole g lews b ordus SB p Hlagn b SUI 953l 15T (wyp  (V4Y) oyl
J0 g 20 Ve i ay gandih o dnle Gilute )b 3 Blagncl S 5 cdg LKl dr to s dagl @l
ity ydlie | odlatul a5 wlad S Ao e Wyl il Moy /YD g Mo yd Ve LS A il b dwle )3 g Aoy
S Sl el dnbiges s y5omaS oglio Gl g2 oM cilors (3R b 3 Olugsil S 5 s
RO RSV AN - C50 1

Ologr 5 Sl b 25 S toglio Jolse 2 olugrni SN 8L gy 42 (YY) 0330 5 500058 s i
-/¥ J.)Lm AW Lb:d.;w d)}’xm_gq d)l.ms umsl&.o Oy o 4 Ao L_Bl...” )L\m 41.!7:‘)1 @Lu u»l...u‘ » ..\.»]d\...&‘.));
ol 0233,5 3591 5 duo

oy S oniidgione (5)Lid Cunglia p Olug iy 9 il S b yp 4 5 (VYY) oliSer 5 ool o
5 Slom sloises ) oge G385 il g Blygpily B ol o5 Glad S ax ] sl plages b oddicos
sdbzidud S odiidgiome (65lid Cuoglio Moyd O 4y oy /0 I BUI ) Hlade ()38l LS e W) Sl (e
b a8

roshhy Wl bwgi ledol 58 ) SLSE (geglie slajiie (il 8l E5oge 4 wa (VoYY) Sen 5 (ogans
Ologp b GUI S blad 3 ases by ilaisls o ol pon SB i b o] duslie g Bl b GBI L sddplus o
Coglio oy yipo a8 03l L byl gl S gydg; cunglio iul33l L 1y (6 peudigi) dlge Slauilys S 3, prune e
Gl 485 Cygo /Y (Sig duopd 5 5y o VY BUIL

BUI 4 568 g Wla3,S 0y e g Sdme Sgmme BUI 5l o] odes a5 cunl ] Moo ob ladindy 5l 4t ol (w)p
SHid Cuwglio y ik Wlodges oalaiwl ylogy b BUI 5l aS o Sl jiagh D (gow | Llodd Gglase (5 yeuls
‘thj o..\MSC_L.«m LS"“é)J? US).M 9 UJL»L.\» u,o..\o A-’]?)‘_;O L)LJ9)JULJ O Lg/wul) du‘ )‘ odlawl 1 cslassls .ASL
gl ol ;0o b BUI i dwslie (gl 1) dise;
3 ol iy 5
Ol (S Cunglie gy B b (uts JS5 &) IS e (g9 g2 (@Blol adllas & (25 (B9 4 Gimgly ol
o sty 9 Job b cuid 5l aise sladiged cyslaie cpl (gl cCunl oids aidlyy couns BUI I edlail b
5 2als iulojl 09,5 lgicds cgian GUI gh Cuid diged 13 S Cooglie cdm dlsyo p3 . agd Blagp b S
Olite g oy 9 Jsb b hogrid (estae SUI ) odlital b g 5 8,5 518 b5yl 5 pioxiedyge J S
oled 5 b dunlie S cuid gladiged b ol gl (bl 0 g (gyS0jlil mas cuid (0 LiiiS Cwglie (g9 g
5 Job U sl lss aaiges gyl dos lojiote 5 and 0956 45 Md aw o 2Kinlejl Sldlbe 5 (gjludiges oy
b S 09,5 95 0 logpb (ouas BUI jl cusd iusS Cuglio dqu0 (sl b ans oliile,S w1 Lialejl
0950 V& IV s b g (dlad) @goh ain S5y 4 SUI pl 38 A gldel 5y 055 <8y 5l ile]
(N o) €855 1,8 oslials, g


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 |

VFF A o bl FF 0,90 liwg bauzxo g (Ko K

Pl £ 6V cladoyd )3 pgd dspe 3 9 Yo B8 Sjg slado,d b Jgl dlsye > iolojl cpl a8 cnl S5 @ p5Y
inlejl dlspe 93 5l oolinl e 03,5 And Cuid diges dw wlidl claJob g aro ) Al e I e 28,5
ol oo 53 S5 I b i 3 31 Gy p oS ool slacadgasee pr el 36 Ta 5 baidgesl lass jtals
5 (olasstsl il ool o) o oyl (S Caglio ol i 45 o o (2o # 2205 5395
)5 pll pgd dls po 905l (G5 (slado)d b odgae ot 13 5 58 oy (Slp e ol 039500 plaS
o3lwld 90 plmg o o AU Slasuin Y Jose

I dal s Job 3L Shd oPPaSe ()39 i Job
VDo )¥- ¥/0 JIVI VeooAe Va-yy Y W s
oogde 42> 2 pp)S Aoy 095 coSeyie oS Soske
s 5 oo sl Slasel ool # i Jgb (Ygane) Yol 4 357 (ol oo VY 57 ST o olizl cle

seolio by Mo i Jsb 93 cul «ygo cnl )3 9 3980 48)S ) 4 Sl o sl (sl yie e VY i)
sty I (S n 0 0N Ga Jl 0 Gigg cnl 3 5l jge (Bewis 5 baagal dacMe (ygoren) (S5 ddlae £95 &
8y Dol ol (gl Blanl Sl (S 4l g wles S oslatl e e WY 5 # i Jobo 93 51 IS las b Lasye img
D byl sly el 53 Slgi o < Jsb 93 cul Sl e3listl IV odd s (a9 (S gime (sla50938] dunlie sl

L by el glp b e o3l wd by, 5l IS e jl edlital 3 g oliws, (glexe 43 aSbull
lasges plos )3 (315 59 355 5 55 bl (o e Jlcnll Wi (35 Al g LWST gwd ©jg0ts mo (S sladiges
OES g5l pd e oyl bl 55 g Bas S olBiules] 13 9, VF ke 4y oddans sladiges Sl sgMedy g L
A8 S I8

9 08d (5 £S5 Voo ol 4 Siis SB il i) piiddaw ojleds SIL S 0,8 S5l s el S5 a4 p5Y
Culd b S Spgon g g 51 G gladop b «Sis SBS jg sillas g0 Slagnl SN e
o olojde 4 Cawd b oads Jols cuis bglste g adlol oS 5 BUI g S bglke 45 0508 Ol L b bglsxo
Sl adiges adS LU lojnse g cae pw a5 A a8 opl 13 ] 3939 4 sy Mo b 03,5 bgle Mols
¥ 5 Jiss) Lo 5 51 IS boglo 05 oolel 51 sy 5l

T

Plosit 5 B 5 olSuiylogl bamo 3 (i (Sadisod ¥ UK L g S b S 5 am S (slaaiges ) JSS
S 9] (5o las 1Y oY sl
VY e glp diges ¢ 6 Sl 5l g1 Lialejl 6w slacss (oolul (slacodgame sl opl b LB Cles! s
(oS Cunglie yiomiw (gl A dpule ] siulS Cuoglie g g 20,5 SiS alw g oBiulej] Lae 45 j9,
(F o ¥ JKl) ad 0dlazwl STM-20 Juo 5T LisS oyg05) olKiws j odsaidlo (cladiges
ol Z0 L Jlesl (goy cou diges 100,85 plxl olisle S cimio oSl pdlas ¢ dlge oBiulosl 3 Liowiw o)
05 (5 S (S ol B la] (S Cunglio 5 5 5 ai> 3 siolo +fF o 3k


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 |

1Y Oy s 9 (095 (6 3 |ovr (il Ceogliio s plos g A (Sirio SUI L FG U S,)

S 903l DRsd JAIS 13 i cladiged £ JSWS STM-20 Juso (55 ¥ LialS (39031 08sd Y IS
Ty TE

2ol dged (kS Caoglie JIVY 95 dod b sladiges (kS Cuoglie (o Lo VY g & BUI Job 40 ya 3 a5 cuil
s (K00 led) g o oS Jald dige jl kS Cuoglis adiged d BUI sy (ili8l b Jbcpll ccwl i
a5l BUI 8L clacuis | pieS gyl S Cooglie wanl odd i Joyd VY 5 gl ylogp b BUI olise oS
g atdly weSae (Sl adm ay do > & 51 B Liol38] oo )ledy Culadiges ;00 5l s BUI dojn & gyl sladiges
£ Jsb 99 10 5 plagncl UL ordcy sl ladiges ola 45 am3 0 (L pgd dl> jo (glayge] )3 loaidly )
Joyd iulj8l a8 dad o lis adl ¢ b opll i Jald dged dy Cand (g (S Cuoglie gl)ly o Jo VY
Conglio ialS 4 jlade ol 51 B i (ial33) Lol cunl ol o )] oisS cenglio yial38l b aoyd ¥ B ladiges ;> LI
kS Canglie iy 4 adiges ;3 BU Mo > ¥ dgng «BUI Job 93 2 )0 cCliis > Dgd 0 e Culid (aduiS
Bl aoyd ¥ 938l b cuid LS Cuwoglio oS cdlyd g oo Al duslie b 300 (gow 3l g oo (e Culd
Wodsb bl asn ¥ 24380 b cuiid  aiiS Cuoglie Lol il o iol38] 0oy Y0¥ 2ds jio Lo & Jsb b ooy b

(7 Jgi) Sbioo il 8l 403 VYA 3905 e Lo

S g0l Codi Jgl A po sdiges Cilasuine Y Joda

Fode 03553 Jobo b SUI Fagde pid Jobo b SUI Jald ladiges
& a A v 5 o ¥ Y Y ) dges 0)lod
¥ ¥ YA WY 5 ¥ ¥ A ] 5 . GBI 359 oy
¥ VY L ONSIY O[OS | Y | ERIY | DA | YA | VWA | YYEAT | ISR (N) (S Conglie
oS 99051 ST 093 Al po (sAIged Claduire V' Jgua
oo 033193 Job b LI oo i Jgb b B! s Wdiges
A \ 5 ) ¥ ¥ A ) D3 0,lad
b ¥ Y \ 4 ¥ Y \ . GBI 555 o yd
¥.£ yevly YAAY YYYIo vy vag FA/55 FY /A (N) oiS Conglio
Cou
iy ke W o B sk L g SUI (S dopd N 0938l &5 <l g Siagi el el

oMl (gaommo gl b el oyl gl duglie .l 0ald yioli8l as 3 VFD g YA U ) suid sladiges oiulS Cunglds
Ghopd Voo iitS Canglio Lol ()] cuoyd V ialisl b a8 Loyd BUI L awolie ) a5 dmd o lis (V-YY) Wdye g


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

VFF A o bl FF 0,90 liwg bauzxo g (Ko Y

aS) ade il bl anidly gyde ol Wl e o s BUIL 10938l 0 uols adel diged 4 Cuns iS sladises
aoldl 03503 (g Bl Lo yd V U+ odgame (o kadd ) sid gladiged (ol YVY) A ye g (oDl ((gdozme (il
g w3 duglde

AU L sdbcusds sladigel (dulS Cuoglio a5 Ldd o Hlis ABlL g o 0100 w O S5 0 & 665 jlen
ol cppiman 2980 (0l x4y Tl g (al33l oo e WV 5 7 G Jgbo 93 0 gl Bl o> Y B plag b
il jio o £ OU 4 Cund (65508 dam0 yio oo VY B L osdicooli gladiged (S Cunglie oS Lid o lis
2 a8 B 15 riorad 5 o35 & kS 5 B (Sibyem )3 & Iy stles VY o b S e 4 oliso
DSy AU VU sladoyd 3 weSae pil s pwiomen ol Loyl alie dopd 55 (6yiadhe & BUI L duolio
ol S y0 dlgo yd sadanlis closd a5 cunl ] e g BUI oy xbaw

600
—_— il U

e m Gl sk

Sela 12

0 10 20 30 40

[T RV

oo VY o i Job 93 3 cilitses Bl o3 b i glbdigad subwiS Cuoglile dunglie .0 JSWS

S AR
Joslatal b g (028 gy 4 (cuid dloxjl) (IS e iitS Cuglin 29y (SieSe asdlas g (wyp 4 SiRok (pl

Sdopd b plogdee W g 7 Jobo 93 ) (lognh oS sl SUI L sndcogh sadiges 59y » daxie slayiole]]
&S ol L gt (o gh) Aals aiges I Jolbs gzl b ayges] cpl 5l sdelcindd guls dwlie .cdlyy ilite
ol o b g ol 38 | ot e IS e (S gl a3l S S lizal L s
boorisl cgune BUI S dg ] imgh e 3ygliwd 905 &l w pdliae opl (sl alidgs g L S5 oy
123 g0 =)l 1) pdlae (pl (pdiiS Coglio cuslio do)yd g Jobo

4 Cod |) s S Canglio 203 W LY (G5 200 b Glagnih SUI e oo W 9 £ b 53 o ) eslil )
iSu o Dk g =] ald diges

& G 0ol Culd LS Cunglio dg0 )3 |y 3B iy hopd ¥ (539 hopd b jhoidie & i g L LI -
Wb oo L3l oliicy 48 Culd 4y G o d VoV U cudd LS Cunglie s opl 50 )y sald diges

ald & Cowd Mo H dges (kS Caoglio g o yldas Juoyd VY I 53938l GBI 559 duopd liee do iy =Y
P9 S

2 Sy U fahe i Jobo o €y i yiaides VY 95 i Jobo 93 L oabiugis (sladiges duglio b —¥
313 Ay 8 Gl S Caoglie dguno

oo W g 7 i Jsbo 93 3 (lp BN 0o VB (lugp by SUITL oadcosll (ladiges (odS Cuoglie jlages —0
Dy 0 (BBl a4 bl g otl33)


http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

VYW Oy s 9 (095 (6 3 |ovr (il Ceogliio s plos g A (Sirio SUI L FG U S,)

References

Alavéz-Ramirez, R., Montes-Garcia, P., Martinez-Reyes, J., Altamirano-Juarez, D. C., & Gochi-
Ponce, Y. (2012). The use of sugarcane bagasse ash and lime to improve the durability and
mechanical properties of compacted soil blocks. Construction and Building Materials, 34,
296-305.

Amelsakhi, M., Yousefi, R., Amooei, A., & Karimi, A. (2022). Experimental Study on the Effect of
Adding Polypropylene Fibers on Soil Stabilized by Cement and Zeolite Replacement. Amirkabir
Journal of Civil Engineering, 54(4), 1553-1572. doi: 10.22060/ceej.2021.19689.7236 (in Persian)

Amin, M. O. (2013). Effect of Gypsum Stabilization on Mechanical Properties of Compressed Earth
Blocks. Tikrit Journal of Engineering Sciences, 20(3), 88-94.
https://doi.org/10.25130/tjes.20.3.09

Ates, A. (2016). Mechanical properties of sandy soils reinforced with cement and randomly distributed
glass fibers. Journal of Engineering. 96: 295-304.

Bater, M., Ahmadi, H., Abedi Koupai, J., Emadi, R. (2017 b). The Effect of Curing Time on
Compressive and Tensile Strength of Traditional Kahgel. JHRE. 36(157), 69-86.
URL.: http://jhre.ir/article-1-1282-fa.html (in Persian)

Bater, M., Abedi, J.,, Ahmadi, H., & Emadi, R. (2017 a). The effect of tectosilicates micronized
additives on physical and mechanical properties improvements of Cob (Kahgel) plaster. Journal
of Structural and Construction Engineering, 4(1), 63-80. doi: 10.22065/jsce.2017.43832 (in
Persian)

Calatan, Gabriela, G., Hegyi, A., Dico, C., & Mircea, C. (2016). Determining the Optimum Addition
of Vegetable Materials in Adobe Bricks. Procedia Technology. Journal of Engineering. 22: 259-
265.

Corréa, Andréa Aparecida Ribeiro, Lourival Marin Mendes, Normando Perazzo Barbosa eds. (2015).
Incorporation of bamboo particles and synthetic termite saliva in adobes. Construction and
Building Materials. 98: 250-256.

Degirmenci, N. (2008). The using of waste phosphogypsum and natural gypsum in adobe stabilization.
Construction and Building Materials 22:1220-1224.

Elahi, T. E., Shahriar, A. R., & Islam, M. S. (2021). Engineering characteristics of compressed earth
blocks stabilized with cement and fly ash. Construction and Building Materials, 277, 122367.
Esmaily A, Ghalehnovi M. (2012). The in fluence of palm fibres and lime as natural stabilizer on the
mechanical properties of adobe, (in environmental condition contain 35% of humidity). JHRE.

31(138), 53-62. URL.: http://jhre.ir/article-1-188-fa.ntml (in Persian)

Ghaforifard, Z., Khabiri, M. M. (2022). Improving the performance of adobe paving of sidewalks and
rural passages using additives. JHRE. 41(179), 91-105. doi: 10.22034/41.179.91 (in Persian)

Hejazi, M., Hashemi, M., Jamalinia, E., Batavani, M. (2015). Effect of Additives on Mechanical
Strengths of Adobe Made From Soils of Isfahan. JHRE. 34(151), 67-80.
URL: http://jhre.ir/article-1-832-fa.html (in Persian)

Islam, M. S., Elahi, T. E., Shahriar, A. R., & Mumtaz, N. (2020). Effectiveness of fly ash and cement
for compressed stabilized earth block construction. Construction and Building Materials, 255,
119392.

Jafari, M. M., Bagheripour, M. H., & Lakzadeh, M. (2022). Experimental Study of the Effect of
Polypropylene Fiber on Mechanical Properties of Lime and Cement Stabilized Soil. Karafan
Journal, 19(1), 59-81. doi: 10.48301/kssa.2021.278961.1449 (in Persian)

Kargar, N., Shafaat, A., Veiseh, S. (2023). Construction of compressed bricks using carpet waste
residues and their reinforcement with stabilizer. JHRE. 42(182), 111-124. doi:
10.22034/42.182.111 (in Persian)

Masoumi, E., Ajalloeian, R., Nourbakhsh, A., Bayat, M. (2022). Increase of Resistance Parameters of
Clay Soils in East Isfahan by Geopolymer Process and Reinforced with Polypropylene Fibers and
Comparison with Soil Stabilization with Cement. jwss 2022; 26 (3) :109-125.
URL.: http://jstnar.iut.ac.ir/article-1-4196-fa.html (in Persian)

Mirabi Banadaki, H., & Morshed, R. (2020). Experimental investigation on the NSM retrofitted adobe
walls under cyclic lateral loading. Amirkabir Journal of Civil Engineering, 52(9), 2227-2242. doi:


https://doi.org/10.25130/tjes.20.3.09
http://jhre.ir/article-1-1282-fa.html
http://jhre.ir/article-1-188-fa.html
https://doi.org/DOI:%2010.22034/41.179.91
http://jhre.ir/article-1-832-fa.html
https://doi.org/DOI:%2010.22034/42.182.111
https://doi.org/DOI:%2010.22034/42.182.111
http://jstnar.iut.ac.ir/article-1-4196-fa.html
http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html

[ Downloaded from jhre.ir on 2025-12-05 ]

[ DOI: https://doi.org/10.22034/44.190.105 ]

VFF A o bl FF 0,90 liwg bauzxo g (Ko \RA#

10.22060/ceej.2019.16108.6127 (in Persian)

Mohammadi, H., Eslamihassanabadi, A., & Morshed, R. (2022). Experimental evaluation into
improving the mechanical properties of adobe using palm fibers. Amirkabir Journal of Civil
Engineering, 54(6), 2321-2342. doi: 10.22060/ceej.2021.19652.7222 (in Persian)

Namvar, S., Zeini, M. (2019). The Effect of Sodium Silicate and Acrylic on Physical and Mechanical
Parameters of Thatch Mortar. JHRE. 38(168), 51-60. doi: 10.22034/38.168.51 (in Persian)

Omidvari, S. (2022). An analysis of the Methods of Strengthening Adobe Structures with Emphasis on
Reinforcement Elements According to clay regulations and standards in New Zeland, Morocco,
Peru and the United States. Journal of Architecture in Hot and Dry Climate, 9(14), 241-260. doi:
10.29252/ahdc.2021.15167.1435 (in Persian)

Rivera, J. F., de Gutiérrez, R. M., Ramirez-Benavides, S., & Orobio, A. (2020). Compressed and
stabilized soil blocks with fly ash-based alkali-activated cements. Construction and Building
Materials, 264, 120285.

Rodriguez Cuervo, L. S. (2020). Adobe bricks with sugarcane molasses and gypsum to enhance
compressive strength in the city Cogua, Colombia. Revista De La Construccion. Journal of
Construction. 19(3), 358-365.

Roohbakhshan, A., & Kalantari, B. (2013). Stabilization of Clayey Soil with Lime and Waste Stone
Powder. International Journal of Scientific Research in Knowledge (1JSRK), 1(12): 547-556. (in
Persian)

Sahlabadi, S. H., Bayat, M., Mousivand, M., & Saadat, M. (2023). Effect of Basalt and Polypropylene
Fibers on Unconfined Compressive Strength of a Cement-Stabilized Clay Soil. Quarterly Journal
of Transportation Engineering, 14(3), 2611-2624. doi: 10.22119/jte.2020.120821 (in Persian)

Vatani Oskouei, A., Afzali, M., Madadipour, M., Bakhshi, A. (2016). Reinforcement Approach in
Experimental Investigations of Mud Brick Wall under Diagonal Tension. JHRE. 35(154), 107-
124. URL: http://jhre.ir/article-1-925-fa.html (in Persian)

Zhang, J., Chen, W., Li, Z.,, Wang, X., Guo, Q., & Wang, N. (2015). Study on workability and
durability of calcined. Materials Sciences and Applications, 831-837.

DOI: https://doi.org/10.22034/44.190.105



https://doi.org/DOI:%2010.22034/38.168.51
http://jhre.ir/article-1-925-fa.html
http://dx.doi.org/https://doi.org/10.22034/44.190.105
https://jhre.ir/article-1-2505-fa.html
http://www.tcpdf.org

