[ Downloaded from mcej.modares.ac.ir on 2025-07-19 |

[ DOI: 10.22034.24.3.45]

i (sole dbre
orte Oy (oine
¥y JL» & ojloss VY 0y93
OA b ¥ ol

3 oud 4y oo pé (i 1320 85 (AL LT 203!
Sy yah Su b SOl drwgd H0 colaiul 3 yg0 SIS

\‘5 C}L@J: 4&\9

LS)L\NJ.@..ZJ u.i..wd cob Qufbéjs)ﬁ gwﬁ 4.:...:1} e)Lw JAJ..@A &}U)LJ”JL:.\A‘ -\
Email: jahanmohammadi@bhrc.ac.ir

DEYAWYET oy b e [VEY/08/48] 1555 b

olS>

ﬁf‘jw}.fa)a C;\" LSL“L‘ 6).%}&4}%6)1»4 d‘)‘:'\ g}i.w.uﬁ ;F’L? O\ﬂﬂ?asja aﬂj@ﬂ)u \L..?LJ u.:l.@;-\:m.?‘jjﬁ
Sl Gledes o CL..AJ...:« i aibasle aSyl 4 g bl sl o3 gdome ol s Ld sapbale Slusl 5 Sl Sl e
oo b alie s slaly Sl Sd rlj-ll bl 3Ll ama S pd e Juld 1y 5 S a3 gl s CE\) sl
3 lb b cstan ol Glae sl and 5 (S0l 3Ll o Wl 2i by 5 it g adllas (5 opl 4 sl dal
shls slals o3l g ks, S T PO L TS T RGN I PPy PGSO Y B PUSV S I U polas i glaplele Sl
3 M sl Obojen oo 53 20 lajlps cS L §5 5 o ol s Glasl Jes 5o op el Suulb s e Golens
A}:.ZA.JQ.:;'-J:.S}:)J A;EJJLSQC!LA.ALS\}:)M‘J)}A Slasein 5l ‘Jﬁfoubﬁ&\bjw‘w‘aﬁwdhj)
)L;J\zl{éé,wj}&i.&-éu)lﬁz > Ses 5l 6:)ﬂﬁ4{&\._:.~ﬂ>)jlé;a4.:‘w el o dd (golad o adlaie js Coylate 5 i
Flae bl 5 ASE L keSS LT Sladlas bl s 3 43,5 S0 Slata 5 30 s Ll ol bl g 4
o leS:l:..»\ )lS J»})L)bwabdu)\ﬁé LS\J;.-\ a}:..féjn\.ﬁa;n)é oslaial 340 h_é)Li.:A c“.»-dﬁ )\W}Jl;- J.AL& jjw
Glp AT Sl (o 5 0k e 2i5 gl piie 5 cdst SO gl S lanl colbdlas ol L3 sl sd JLs
s Sl Glos ok, clddllas pl et ja ol ol plal gl ) s B Ll Jess a i lasles 5 S Ll
Slaseisn 39l gﬁl;’ QS“JL"“‘ LSLAJL&VL.:; ;L...AJMJ;W\ ol ufa)‘ﬁ)&bu 4“)’.'.:-;'. t‘}-’ J\s_w.]ou.s}c\fd.w‘ é»mj:&
w.:.r\.\ldjbld'.?jaaujsdi.;;-6LAQL~:>—L~QU>—\&5\I|J\f\@b}hii’cﬁmﬁ}b

AJJJ) JJ‘JJ BE Cju.a LSLAUL&S}L« ) ‘ﬁ)l; g;&l; ‘Lft*:';- LELQ(_)LQ:?'L\.N i :‘5.)%.1)’ Ol?j"

L0


mailto:jahanmohammadi@bhrc.ac.ir
http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 ]

[ DOI: 10.22034.24.3.45 ]

JRE) b a5 o) Golers 4l S Olge 4 S
o gl oty bl s 4l Gl L 4 ()
LB i e s 6 bl olul L
53 @ls sbals Gl 5 Glosle s Sas 555 50 sl

[1] Colazils 23l o)
3OYAY Jlo 53 305 slas, b S el b= 5 0
S Sl Cans 5 i Glaele Cins 3 Shee
Sl e Oley OT b a8 o Ol jhe oiia S ok
355 e Sl 03 S sk pis glaly Dl
Sl sbolestle wus 1 mis glaolatle (1Y4A)
ooxat il o3 Jalgs 5 e ges ol W5l 5s el
LSSl ke s bl s [8] e e L
o3 pde Sl Sds (’D) L3 s eld i Ol
JB s s ool v plaes on s Gl Dl
Lo |l (e gt 4 a5 s glajlgs L8, 5l st
5 ol 3 ol sl Sk, IS0 slaadlse &S

.w‘d‘))r’iuﬂﬁé

(1] 53 e St b e LS Skl 51 IS slad ) S8

Fi.Inte
sldle s i cl:w 23 g5dse pl Coeal 4 ax g L
9 Lﬂlf LE)LMA oA ia )}.’. .]a.w}; Ese Sldlas 438

grated district of historic city of Yazd 1

M:\Sw; oo S LSl Q\J..o.o sl oIS s

5 St Mg s s s Mol e lilss s

dodo — )

S dn Al g (K Sl ke
B sl gble Jold SLSKa Wer a4 Slos gl
s bl Shed B8 s b oS ol (R At
Olse o LlSa Voo @ el L (lesgioe dasles
b ooale Lol Ll LB el oul 5s e b
(Kap Sl Sy g 4B S Do sl iash
S Bl JS ol as pamae 5 s s 5 g K00 S
esar 3 ek Ll Sldkzes 5 5y Okl Kis S
3n s Aol Sl Ol g s el (olens sla S
Sl aeS ef) 55 3Ll Sl S ediy (1]
0 Sl ol s sl 4 s (world heritage) Sl
OUS TN Gy 4 s 5 LS NAT Gy 4 (Glas
Lol sy S S sbad (V) 5 (i) sy 53
Sls aeS Sligae 5 Sl d 3 ok 3l g0 4 a5
Shoes &S Sl Sl cpl sl Cibse Ol (Sl
@ S blo e Bl Sl O lacasy 3 5 Olores
S = 5 a2, Sobl sy s Sladlas el
Slp pbendhws o 5 A5 L el Gl Sl
ol e Bl gbdlantle Ll s 5 @IS el
[2] Ll (’U‘;‘ 03 gldes

2 S olens o5 ol Cllae ol g o plonil Dlallas
sl by »oedle 5 Cl i (olars o
03 s Sl el (@l AJg a3 4 e 5 ot
S s (I 5 dllens o 3 Sl Slakd sl
Tadab ool o333 0T s Bl slassla a1y (63,5 & e
ol ¥ 51 (SOl L e e S RS e
wddS 3 55 ,ed Sl b LSE s sl Sl esland
@ e OBkl ax g LS 3 pab el S
B oodd o il ol 0208 3 cxtle o5 S LSS
ey Ken e s S & i o ay las 3l eslind
el gl Okl B 5 e b s sl a
i sl Sl Lo sl ol B S sl
Cads 5 Gospe sl 5 GsSs sbolarle Lld)
(oo 5 Wil )l e dsple bl o e 1 0L

u‘<’~:.)l';'<'i (P NNV Cy}a U’i\ ol ol el cw[g


http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 |

[ DOI: 10.22034.24.3.45 ]

\i'fdb/*e)w/\'i 092

ote Ol jos wdige Sa s — oode dloe

et gl b s b dledd Slas] 4SS L ate s
ol Chlis O3l it GG ol 53 3L Sl 1SS
R T U P IO
sbasles Glp sl IS @ sl sl glady Sy 5 0l

Pysee el e by (G

Sobers 53 Ll 5 oy oty daylss Gl 5l pbbaisal Y JSS

(1155 s Aol ok oz

Fig 2. Exmples of walls, backings and vaults in historic
districts of Yazd [2]
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Fig.3. Palm fibers and their microscopic picture [7]
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Fig. 6. Compressive strength test on adobe prism
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Fig. 4. Set-up for compressive, tensile and flexural strength
tests of clay mortar
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Compressive Tensile Flexural
Ref. Strength Strength Strength
(MPa) (MPa) (MPa)
[8-11] 3.31 0.52 0.95
This
Research 2.9 0.65 11

Table 1 Average results for clay mortar tests


http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 ]

[ DOI: 10.22034.24.3.45 ]

et b mhos 2 22 s 5 AKLST LS

A3 sl A IS gl ol Sl

<

Vs

¢ b - gaethgeh . et _ -
Fig. 7. Adopted details for controlling slip at w.

ars

all’

3

f(;otage
St Ol Dde O (S 5 Sl S lal 1 e
ol Lb oS Jlael S (81 3 Canb e 55 lps O
Lok mhoe 5 2 (Bl Yox¥e bl L)l o 5 S
V0 Jols 53 DA sl ol 5 10V Jb slas Sl
o ke sl A S8 A8 1 Sl Jsb S s e Sl
5 48 45 sslizal 5 Ko o 51 Sl Sl ls s 0
A5l Sl pledl gl
2og0 b b n i eend sl bS] s el ar g b
b N el 03 g e s 8 i s Gl
Gl e S spd ey JSE Sl gaulpl U
iy Camdge 53 b e 43l ol L o gkl
23 P Ol a8 Al s JSS U sl Ll wll

@Gﬁ@;ﬁdlﬂljlﬂ)lﬁajl&u/\p

)\ﬁsmg@fﬁsrﬂ_‘ew@yi\nLi;.,,H{‘W
b S 515 e slr s rdg s 93 53 s VLG ol Sl g
s oL Jlesl s 4 (Uplift) Sasads 55 5l oy

O3 s a0 i e wle gl Lged gl el
Gt 53 AL g3 e O3a51 S L3 Jams (5ILL 5 5L
Canslie pnd Oga3l ol 5 (g3l and LB as 2005 Guiss
[23] ASTM C1531 s o 3yllial (pulalp brys S0
oy Wped Vsl o Ceaglie e b L e Dl
(L@JT&QWC)TJQ,Z}C)VJ\JW)@.&}
(V) Jsdor 3 Lo gre Sldde B 55 uls cpl 3 pdy o0

RGO IS 4 45‘)\

Sty s Glesasl pll 5l Jol ol Lo 2o Y Jgkr

Adobe Unit Adobe Masonry Unit

Compressive Compressive Shear

Ref. Strength Load Dir. Strength Strength
(MPa) (MPa) (MPa)
[8-11] 4.43 Lateral 2.34 -
This 23 Axial 1.08 0.047
Research

Table 2. Average results for adobe masonry units

o e i 338 Dbkl ymatd £

ool (Sniayl 3l g diged DI V-E-¢

Lol amlo slajlss o) 4t S s Oldllas ail s
boodd olde Slaslpns sy ml on 48 o las
ol o3 [811] ol sk 31 ) Slas plisyl 5 Jsb
plod mhoe s i Ll Koo Ses Lol (Gl
o Bl Yol 5 e /0 gyl e ¥ sk ubis
wlby B s B s Gl L Oleges I co
RCOH LI S e PR i v oo g |

Shoas 3 edd W slacis Gl Gles ol glal e
il anle 5 S 55 s JS S5 5 el eslind
e ol sl sl el 5y g slaas Bl el
Lol b o) Js sl ¥ kil Ol el Sl
oUsS oles Sl 5 s S Y S 6l
G0 B Gl @V by L3 s sl o
3 oV oy o Ll Ko S sl Al b
sl gz, s G slesl e 5 L e e b
(VS8 ws S 18 s


http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 ]

[ DOI: 10.22034.24.3.45 ]

\i'VJb/Vo)L«.&/Yi 092

e Ol pes (oilige (s — ele dlns

S g SG g 4 lgs SOSL il ol s
533 s Sose il 3 SOL (s gl 4 s A2
Dy gl il aslsl J S Ol s s 4 asll
Ik bl 5l 5o WU 6l e s O3 55 ol g0
bod 58 2Ll Sl (B 0SB s S 1 o s
350 s Bl b dlesl 4 s e e OG0
aseia | il S Olsee b b o S S

O JS8) b

O i 5,5 63100 Slasl ) Sl N0 S

AR Slaalis 5 s V-1

b e Ol a4 eld Jlesl 4505 ol L A o
sl ey Jioled (V) ISe 55wl il Slps O s
sl S UK i S he e 3 el s 4w
YAv (@l by aele ) O b blae S5
el gz 6 p S shs

Osa3l ol O i 5,00 e N SS
3500 4
3000 1

2500 4

:

g

Lateral Force (kg)

g

w
=] 8
= So-dtury

1 2 3 4 5 6 7
Lateral Displacement (cm)

Fig. 11. Load-displacement diagram of the wall

6)‘25) u\jﬁa b SJS Cj}jj‘m)‘ﬂb)w) cdﬁ_‘ﬂo‘}w
Lls 5 L £ 4 s bl Rl ISS [
QKAJ.:.:J:J )‘ﬁ) ‘ﬂj“ Q)y,a L )‘ﬁ) Ls‘j" oL bl;r_i‘

5ok Ko alp s mesle s B Sl

2 S U G b 3 ot 3 ol LS (6,8 s
S KU Gos a0 Vb s Lad G adl o el
L (ot JS) s Jame o 38 513 22 5 G
3p0 by Jlaxl 5 dd o Sl S i el o
So el Ll dlest gl asdl Rl g ks S5
oalial 3B 5L A Sl 5 JE L Jlesl gl 5 (Sssde
ok antle Vb codoo b 63V 58 (sl b 5l dew ol S
s9d 3 ok ol o s Al ooV sl el L &S
S8 28 5 15 dsad s (5B UL Olse 4 p S S YA

(8

ool gl Sl A Y

iy 5 4l ol sl e (A

. P w5
b) Adopted details for controlling the uplift in the wall
a3l ol IS gl (2

c) Overall view of the wall
Fig. 9. Details of the set-up


http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 ]

[ DOI: 10.22034.24.3.45 ]

)‘ ol ala cL.«.AJ:.& L;";‘} )\ﬁ.} )h’é) L;&KL.LLAJT Jli))‘

s oS cl jasie WS w35 Oye gla s s
53Ol egdle 5ol slml Sl o3 o 4k S
A a s edd LSS S Ol S Olps any Sund e
GBS R bl el caslie ) Jlie s
Rl S Ay 4D pl 4 OlS ‘@l:; s~ p o3 Strut & tie
Losea,S il |y Sladl o5 o,0 o 4 Fsie Oladl
CeSd 2ge i S Bl ol el s b HLS

NGO P V- PO
b b dlesl Camdse 5 5l iy 53 ol Glasles S
i al s pl s B8 S 0 Bl el o 5 ()
Oljme «OIELL by aimd 3 A2l s sede (5 Ll
b S5 BT b s Sus Sl 5 a4 s Sl i)

(\V LJ&.Z)M)wjuL;’JLAVJ)J}

S O U SE P RES C RUR I LS PR JE) gt

ey - —swmvem S T TS
Ty T T X TR TERSR WP ST T )
- — TS s R W M
e —

-

, 3
o |
4 -

Fig. 13. Initiation of diagonal craéking

oy (S5 ol ey 3 ol N E IS

Fig. 14. Tow crushig

0¢

B L T SR TP Vi PLO R [IUPRY
23 s A S =k 4 Sl Caslis s
b g S b syl b el N O
Sas b A by SIS s L

sl 0 (88 g0 O ks ol s (LIS L
Olaa 31 1,2 oS das o 0L Wisel 53 ol 2 Ly w)
D 3 ol w4y dad e ST ks e & I
S s 4 gl gleelS s i s b e B xS
(2 Ol dlesl e 3 (132 Sl 5 0 S5 w2
Lo ot a bl o5 o g0 (6,500 <hi 5l 5,k S5
gt ol e S5 g k3 S, 5o Jls axy oSl

QY JS8) 555 o 5 pame @503 JhE (555 2 5 S 0 Uy

SN ol 31 g Sl 51 S slod AY K3

Dlys el 4;_-}—;3))5- S5 sl (A

a) Front view of the cracking in the wall

)lﬁAu;.L,«?J—;:)}ﬁ-df“ sl (&

b) Back view of the cracking in the wall
Fig. 12. Overall view of the wall at the end of the test


http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 ]

[ DOI: 10.22034.24.3.45 ]

\f,'Y’dl.w/Ylo)lA.&/Yf_ 092

e Ol pes (oilige (s — ele dlns

Al Lulgy s Y wl0 da b Ll cmbs 8 0
Sl 55 50 Cosslie pons (gl ASCEALLT 505kl 3 OT L
SR L 3 s S 13 el 3550 Oga3l o Sl
Caoslie (o3l 5l ol (V) dle 5 Canslie Lo g2
5 Sl Lilsy 5 Jols (v Hlas S35 Ly
Sl pllae k8 (IS Cuslis ol OLS polis rmes
el () Hlas @l Caglin ol 018 5 ()
Sl slin ppolie car e sbal 53 ks &l slaglanal,
k) oisad oy Gl oz Sl s Gl 55 Sler
Sokd LS YT Q) (sl ol 58 S o Sl (£511
Oens (W00 Kg) amy (sslis ol s 5 (VYO kg)
e b B 53 ulie pl das e OLES s aglie A
5 (YA kg) ol aalos] €yed (glp old 2158 < b
LS = SRl s el stalie s oS (umen
s = 3,13 Gl amey (gHLid Gl 5 (g kb S
Caglis 1 i3 55, wly) S el ol S ol
gl s Glaslps ol 5o (S oge s 5 Sl o) e
g dalet g Sblel bz ily, o I i
&S 4o =0

Loas dasie 0L dply o i lacsle S8, )
O3 Oeomen 5 Sl SA) LS 5 (LS Caplie g
bir 55 gloiS el B olene leShs 0T oL
ol ol s Sl AU sl Jess 5 sl oL
S S5 ol ol G Sl skl Jol mls
Sl sla Sog38l 03558 5 IS e 5 Ll sk WSS
Slemeslie Sl Sl pe ank SUI L Sal canls aile
o oA I B el e RIS (gl
S mhen 22l SO plaes g ST ]
0355 Jad o pllas aslie alis o lais sl 5 50 Cunslie
Solee 5 A8 AT Ll s s @l (S 4 s
bl 3 g b s el analy 53 lns Gl el s
Lilsy ol s 5 e ilss elaln Slss S, oae
ST SWanl 5y Conslie pasl 5 ConSE g0 end o
L aulosl glacil , 5 Slaalie bls ple 35 o0

00

S g5 3 A s e (53 (S
Sl a4 e LS S dalp eles 4 1) Ay o
08 IS8) col ods (68 s s ol (slr
ol ok Jools bl Slaslie 51w bl
0 Dolae (gikd S5 ambse 3 (Sl Olpe on it
() 51 S @B slaly 3 503 s 5 ol o Sl
L 0TSl oo o Sl 3,5 28 > 0l G e Sl
Sy 5 o S O3, 5 0 5 S5 gs8s s w0 Ols
(V0 JS2) cidls op 4 s S5

)lﬁ:k}%aﬁ})zéﬁ L;.\..I:)Lv .\O‘)s&

Sss e s — S5 Saasl gl (A

a) Crack opning — front view

Slgs iy s — S5 Sl gl (@

b) Crack opening — back view
Fig. 15. Crack opening in the wall

SO Dluwlomo V-£-¢
k:n-ﬂjl.aﬁ J:qu“ ‘_5‘].’ ol 43‘)‘ .b.r‘j) W)L:.G‘ )"b “

slajles Cwsli o ° ((al.:« )jb) u_yl.u slasl g


http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 |

[ DOI: 10.22034.24.3.45]

&ln-Y
[1] ICHHTO, 2017. Nomination of historic city of Yazd,
Nomination detailed text for the world heritage
committee.
[2] Technical committee, 2017. Decisions adopted
during the 41% session of the world heritage committee,
WHC/17/41.COM/18.
[3] Technical committee, 2018. Design and construction
of masonry buildings, Chapter 8 of National Building
Regulations of Iran (NBRI).
[4] Mansouri, F., 2018. An Enquiry into the Principles
and Codes of Earthen Architecture (Emphasizing on
Earthen Architecture Building Codes in Countries with
the Same Seismic Zoning as Iran). MSc. Thesis, 2018.
Yazd University.
[5] Omidvari, F., 2018. Comparative analysis of Adobe
Building codes from different countries prone to seismic
hazards. Post-Doctoral research. University of Grenoble.
[6] Faghih Khorasani, F., 2019. Effects of using natural
short fibers reinforcing in clay adobe units on the
behavior of masonry walls. PhD. Dissertation.
Amirkabir University.
[7] Mohammadi, H., Eslami, A., Morshed, R., 2022.
Experimental evaluation into improving the mechanical
properties of adobe using palm fibers. Amirkabir J. Civil
Eng., 54(6) 2321-2342.
[8] Mirjalili, A., Eslami, A., Morshed, R., 2020.
Experimental investigation into the effect of vertical
loading on in-plane cyclic behavior of adobe walls.
Construction and Building Materials, 264, 120706.
[9] Meybodian, H., Eslami, A., Morshed, R., 2020.
Sustainable lateral strengthening of traditional adobe
walls using natural reinforcements. Construction and
Building Materials 260, 119892.
[10] Mirabi Banadaki, H., Morshed, R., Eslami, A.,
2019. In-plane cyclic performance of adobe walls
retrofitted with near-surface-mounted steel rebars.
Engineering Structures 194, 106-119.
[11] Mirabi Banadaki, H., Eslami, A., Ronagh, H., 2020.
Near-surface-mounted retrofitting of
damaged/undamaged adobe walls using steel bars:
Analytical evaluation of experimental results. Structures
28, 2111-2121.
[12] HajiSadeghi, N., 2018. Conservation and Safety
Assessment of Vaulted Adobe Architecture in Yazd,
Iran. Doctoral Thesis, University of Minho.
[13] Maserrat, H., 2015. From soil
architectural and  anthropology
publication.
[14] Dormohammadi, M., Rahimnia, R., 2017. Soil
mechanical stabilization and determination of its
position in vernacular materials of hot and dry climate,
Journal of Architecture Hot and dry climate, 5 (6), 29-
49,
[15] Bakhshi A., Ghannad, M., Masaeli, H., Yekrangnia,
M., 2011. Assessment of seismic Behavior of Domed-
roof Adobe Buildings - existing and reinforced cases,
Bonyad Maskan Publication.

to adobe,
aspects.  Yazda

[

v S odd w22 s U AT L)
Jslezadls g e Jole aw @ 015 0 1) i sla b5
Slr Sl glasl Caglie s gl 2z se Bilsy oS
SISl 5 Sl Hlae c o Olasle S L sl
LS oo b i glasl gl Lailsy o)) e 5 ol
OLS 3l 3> 550 L) 4SSl pgs o ol a2V 23
L (s gladsls s Hllas (g ks LS Caslie ol
Oge3l ol plonil 48 il e (3 23S nlesT el L
b of Sl g alulil & ged 5L Sl O35 s &
Moo 5 2l Sl aST ppe 5 ilad udy O
4 S e ! u'.’.\}“‘ YUY u—i‘ﬁ" 390 ens 3 eyl
350 Seaglie e Gl p Slewle Ll anw s (o 5 )
el bl sy VU el ) i el g Ul
slaglr K8 5 O uii—s 0 v bl s
03 oles Sl sl el Bl gl sl 36l
adas e 0L 1 Sl ol i 5 g dy S )5l
LWl 3y pe cnslio 51 383 35500 &) e ST g5 !
Solexe el 51 (6,8 o Ly 3 Ll iy g, Sblgl
G Ols e oY lslen ool 5 4 )lSh Sopo 4 o3l
Olabl i glaoslo pdy JSCo 5 Shoe 51 J5d LU 4>

3305 ool

S 3wl 1
3 b 5 B S s Dldlls ) s e ol
Sl o3 gdme 5 i laly Slusl (g5 Jondl ) g2es
Sobes bl S 3 en 48 Sl
Sy e culem bl gl 5 S ol Slides
Sl 5ol JS elsl (olen b5 Olal e 3L
WA sl b sy oKails IS golere 0aSin s 5 35
a Glosle Sl L lis ol 3 5 odd plal 1601 G
eV 3 el sz onl bl el il Cy
3 Solere laes = 5 b Ol SKaa s ol Sl s e
S 5S> GBI (s mle 555 GBI sl pleal; 5l 5 Al
AT Sldlas bl 53 sl edige GBI 5 (s3blas


http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 |

[ DOI: 10.22034.24.3.45]

\i'VJLﬂ/V@)M/Yi 092

[20] ASTM C348-19, 2019. Standard test method for
flexural strength of hydraulic cement mortars, West
Conshohocken, PA, ASTM International.

[21] ASTM C1552-16, 2016. Standard practice for
capping concrete masonry units and masonry prisms for
testing, West Conshohocken, PA, ASTM International.
[22] ASTM C 1314-07, 2007. Test Method for
Compressive  Strength of Masonry Prism, West
Conshohocken, PA, ASTM International.

[23] ASTM C1531-16, 2016. Standard Test Methods for
In Situ Measurement of Masonry Mortar Joint Shear
Strength Index, West Conshohocken, PA, ASTM
International.

ov

ote Ol jos wdige Sa s — oode dloe

[16] Veiseh, S., Mazloomi sani, M., 2023. Utilization of
stabilized adobe for restoration of old buildings and
construction of new buildings in the historical context of
Yazd, G1039, BHRC publications.

[17] Esmaeili, A., Ghalenoi, M., 2013. Effect of palm
fibers and lime as natural stabilizer on the mechanical
properties of adobe. Maskan-o-mohit roosta, 138, 53-62.
[18] ASTM C109/C109M-20a, 2020. Standard test
method for compressive strength of hydraulic cement
mortars (using 2-in. or [50-mm] cube specimens), West
Conshohocken, PA, ASTM International.

[19] ASTM C307-18, 2018. Standard test method for
tensile strength of chemical resistant mortar, grouts, and
monolithic surfacing, West Conshohocken, PA, ASTM
International.


http://dx.doi.org/10.22034.24.3.45
https://mcej.modares.ac.ir/article-16-70054-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 |

[ DOI: 10.22034.24.3.45]

Volume 24, Issue 1, 2024 Modares Civil Engineering Journal

Experimental evaluation of unreinforced adobe wall made of adobe
units of historical city of Yazd

Atefeh Jahanmohammadi™*

1- Associate professor, Faculty of Structural engineering, BHRC.

Email: jahanmohammadi@bhrc.ac.ir

Abstract:

Regarding the decisions made in the 41% world heritage committee for the nomination of historic city of
Yazd, Iran has to maintain the buildings located in the core and buffer zone of historic district of the city and
construct new buildings as well. With respect to new buildings, natural and cultural issues must be
considered and architectural details must be followed in compatible with district’s specifications. In addition,
new methods must be adopted to improve the behavior of the buildings; the methods must be compatible
with the structural essence. Based on the reports, most of the buildings located in the historic core and buffer
zone of Yazd are typically one- or two-story adobe masonry buildings, especially ancient, traditional or
historic ones. Therefore, for constructing new buildings, using adobe as the main material is required. This
will result in investigating the properties of adobe as the material, adobe masonry building for detecting the
load-bearing system and the constructional features that may help the whole response of the building to the
earthquake forces. In this regard and with respect to the architectural aspects of historic buildings in a
historic district, the structural performance in response to imposed forces is evaluated and participation of
adobe walls in bearing the vertical and horizontal forces is determined. Based on the existing information
resulted from the evaluation of characteristics of adobe, the main specifications of adobe as the main material
in before mentioned construction is presented. These results are mainly focused on the adobe units made in
Yazd and by using the soil of the district. Using this information, the common expected values for
compressive, tensile and flexural strength of adobe units and clay mortar are presented. To evaluate the
performance of adobe walls which are built in a historic building with natural material and by experts,
previous investigations are reviewed. These investigations usually cover the experiments on adobe units and
adobe prisms made by natural materials of Yazd city. To complete the overall investigation in this regard,
complementary tests are followed in this research. Specimens of the test have been prepared by using the
adobe units and clay mortars made in the city of Yazd. The preliminary tests have been conducted on the
adobe units, clay mortars and adobe prisms. After that, performance of a full-scale adobe wall under the
simultaneous horizontal and vertical loads is evaluated. Regarding the results, behavior of an unreinforced
adobe wall is detected and its defeats are reported. Based on the experimental results and previous studies
performed on studying the architectural features of the historic district of Yazd, recommendations for
common values of the strength in adobe units and prisms are presented. In addition, special issues are raised.
These issues must be considered in constructing the adobe masonry buildings in order to fulfill the
architectural requirements and help the whole structure to bear the gravity and seismic forces. It is expected
that these issues be considered in any upcoming guidelines that will be provided for constructing new adobe
buildings in Yazd and any other historic districts.
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