4™ gy Callool = 1¥AY L ) o)l FY wla (Conn ) dxo g (] pos (pwdiieo Ayl

Srl 62T s wed slojy sylaly (ow )y

) . LA cat )y,
Olidu g Ao g (Bolo S5, ¢ el ygy dumme

sl y 9l < oMol 83T oSl ole cn guae
ol 3T e aged olS8Sls ol yme pundign 09,5 (b oaSails ol

oduS>

odalive hB Lis (sla,qiS 5l (g by slool> g L) gl g Su )l sbaly ;o bap 3 ol .cwl sl Sl 5o aiwy (! ;o slog Cladllas 05
o2 $lodse 5l Sl lagwsd ol p sl oad bl 35 s e 39 Sou Slnl slamgd el 5)luly (@S ol 5o
g G (Seelus g ol bl ( Ssliw! Julos cél Jsl ANSYS jl58le 5 laoe a0 sg0me sli2! (g5lw o 1y AUOCAD jéls 5 jo
b awlio 5l e el ool oolainl (558 G clilS ols ¥l (Selns Juldow sl cwl oads plasl sgase syl Joe (55, g > e

RO PR | Cawdy A,:J5| LgLa:J;.’J J?oo

ANSYS las oz e k) o Sealins Jodow o Sl slogwgd «sloj ) 55l 1guads” o5l

Sl sl oad s S s (S Ojee 4 bl
(ot sy At slopls Jold GBS 0 0l ()
Slasie Cal S g (Goam v S e 35 kx
ol )1 (V) Joozr ;5 00 el slogsd ()39 5 L)) ¢ omiin

Il

Gl 50 438 )5 4 slawgd JSb -1 S

NIV Gipdy /AT b,

doundo -
S99 & bgrpe (olnl Sgzge wed 5wz (n i oemnd
o0l 03y S iz 4o a8 Canl SOos 5 L3 JLo Yoo o
S5 ek & [V] Mol T 3 ) 55,5 T ailes Ysens
Slowgd [V ]oges somaids IS atwd dw @ Gl oo | o]
sy Slaomsd 9 (3 2L 5 slagus (T alie 5 j50a
2 el Glamed (Sl mub boakl) jo ol wliiss
o ded g, 5 eolawl L YoV JLs s Sinopoli
Jls e o Ochsendrof 5 Dejong 5 Sk o5 Sealins
Woged gwyp |y (Sob dw g amio (45;0 sloj)) LS,
el o s ol Bolar gleady )....L UET NS
5 FroseSIV] ol €85 5 s 0590 lamsd (Seolins
Gl Glagud ange IS8 65, Yoot Jlo o olSee
slosls plosl Sl Seolus NS4 cos ol alas
pomse Gl 35 L o35 4 AB o (1) JSb 3illas [Y]
O $5 )l S el S JBlos 055 4 3l Cond 5 ol
F:cm s CD=%-CM (20 A o yusd olod jo atd, IS ailao
G ol oldS 5l cales ioljdl sl ouls a8 )5 s o AB=

J’LM LRCOWIPSE S



B/ wed gylaly (owyp

£7 la AT 5l ) o)l FY ulo ey ) o 9 oyl o oo 4 25

[8:5]0gume 61321 3ludino o axd)y G (Gl Lro Y Jguar

Gulod yo aidy )10 sla wed wlasin Y Jau

5 b Olascice Hlero 53 ol oolaiwl cul o ouu ooliiw! yl po 98 Bl slagles 1) A S S () o> 98 £
bs lae a5l Mg (S ST 51 Jlere 5o (m) (KN) alas AM
E=7x10°Pa £=0.1 C=100000 Pa AM/EC
S5 S5 s o JES) eyl ] R;=8 £VIOA -1 £14- S
f=2%10°Pa B.=0.9 @ =20° R=2,R=1040 | fov- -If5 IV S5 er
W S5 50 G JEl oo | (Jols Sl a5 R,=5077 R,=9.55 a5/¥a /€4 V4. Sy
p=1850 kg/m’ 0=0.2 Mpa n=15° R;=4 YV -1 * lols o
s slrs (835 Camglie |z Lloil 4yl R=3.78,R=4 | ¥r;a- ey ¥Io- Lo ats
v=02 0=2.5 Mpa R;=5.70 YV s -Ivs V-5 .
£=0.002 e

Rolie 0> 50 (Sgpm usd )3 2 daugd S s
A s 520002 (ol glas e 555) Cl s
s i ol Sopw wed ly (Conl oad i3S
s b wod g9 nl W bl dlas jlxe slagis
GRS,k Rl 50 il g ol Coglite Ly sl c0nd (558
el LU 55 loj )

Slme plie 5l feS 35z ge (5 Lid Caeglie o3 (w3 0 )
e 6 e kg Slopls (e (2iS AS (Jy oo
5l s i b bl o 1Y sl ] Sl ol
o Slp Sl sales Gl wlas (5993 S5 lre polie
9 S 8 Sl 23 S el g3 gL g (oot
Sy bl 5 Wyl sl b polie peuSle (sjled
e 9 S gL B rlpl il o5 (SUSy g (S35
bl Sy 5 6550 ez 5 Wb el B sk
Bl 50 03 (oot 9B ghaile S )3 g JULI situn
Plodl BB o228 sla i g wslice )L &g bores
<o |y gegd (§)lnb plgise (1) Jgaor 4 a2l aidl oo
ELE B 09es Ol p) oSS & S & ok 5l M L
S 9 S5yl slonls (s wnd (oot s

c2ge b S Gl JB sla)l co (IS b @
B Bl e Gl g Bl e @B adlie I
shailoass &l (F) Jgaz j0 30 gy cpl polds a5 098 0
aoly g jlade Glg oo (F) Jguz ;o oads ools flad Fojlake
i 0551 Sy 1) Gl sl e 4 00 )ly slag s wly
e opl ones lis F=1.04) agw wed lp Fjlode
agly pol> iz 59) Bbl wnly o sasly & ol
058 2 ooles a3 (slse (az ) FF pl 81 jome b L
2 6)ld g (52T Sl A dpd oo Sl o5 Cunl Bl o
Gk Cedyb g il CSleSy Sjge @ Gl 4l
D9 g0 ool dingy j5b 4 alaie

Sl 9 wed (339 Cod (S bl Joloni -¥
2 O 3 355 B39 <28 lawl s 6,2 sl Ko Ygens
5 shise el s lag o il S5 it Sl
ad )3 g by el 5l (B0 a5 e s oauzmn 5 Same @
o isS Jlael b 05 43,8 L5 10 sl S5 (6,8 IS
=)l Ol (=l o3l (59, 2 (w03 )y b) ;an
@90 3 Dalite s 45 Wil o0 S92 & (Sl 28y Al
3 ookl b o wgd dgame lizl Jow alis opl o .J.i'lga
Sye0 4 bl )0 e 5 0as olw! Solid 45 &5 A (LI
2 bt ¥l i, bl sl e odd e oS
usfﬁf" J..\A u.s‘ B ‘5’L“" GJLA.A .Ia...?r.A R PR 4.1.5).? )Jm
oo Gz 53 55500 slayielly 5 ool ad s L o (Ken
6LQQLQJ| uls.».c L L‘bu.ojB g_».l.c‘ loads ab)sj (Y) Js-.\} ot
[y o3)ly Sl (35 2 ogdle Wb 5 g, S0 o5l yo )k
sleojls o 1y yiols ids b wed Cainds 10 .ayled Jood 5l
o 4 )ly (B by Gl P e ailei oo Wl (559!
ol 8 b ke (ol el o 455,55 i 5k -
Sty a2l o8 (28 RV JIF g 65k oe S
o L"" cde el oo s.:l?u.;‘ uul) Cawd ‘565 9 Cns] OJA]
by el Gleojle 1o oy slaejle B oS
L b ol ¥ sdise il sl st o 38 ey i
S Dpge @ g b Jsb 9ly p eed awiis 4 4y
).lbLo.o 9 L_;u;l.a.w‘ L-.L‘?u 5 @L».: (Y‘) Jy.\} ) ol 00 JL@.C‘
S 5e 50 0ad sbml (55Lad g (S Gl Al ey Se
0 e S le G IS uss p 3 el oals ools ylias ba yugd
e e lausd jo a5 Wgh o cdslie (¥) Jgum o
S e g e B 0l Fomb e 3 perSle
0 bre Sl wdlioe wod ) Hee 59, 2 Lol

Sl 0als ols HLas (V) Jgux




O/ B )l (w2

£8 2l AY) 5l ) o)lols FY ulo ey ) buxo 9 oyl o (oo 4 25

88 () Hl w9 hg cod Judod @l Y Jgux

(JBly 550) ooy 350 i ldio 9 CapaBgo

&yLid v

o8 S s e e
(mm) Jses

S5 S Gl ol ams JFE | usd oS sl 5 LS azmge /YE // B -I54 Slo gl
055 slel > azg 10T o058 Loy (A3l axg-11 gpr——— - I8 sy A

g by ()5 azy - IOF

wsé)‘b); ‘_gl.e(.;‘s&lo 4>4 «/-Q

/_’;— lf -11\ 100 ol

Pl RS Glekl g ()l 4z Y| S Sl g (JSs azy < TE T Mg -7 e
ot i .
555 slol g )5 azg +/FY 055 oz )l azg /oY P AIYF el
o | . |
0 B azg Ve S8 slesl Sl ax4 010 o/t Sy
. L &

() sl 9 (339 i b wgd Judond gl -F Jgur

Sopw | SrEW | 65 5ka | oot | i awd | glopls o9 EY
V/A- $14. IV \s ¥ (520) 3
/9A VY VAID FF/0 YY/ VAIS s bl s il e
RxEKN)
Y8 08/0 Y/ FY/FY \T2h¥ fYV/A W s Gl 1o w36 5,05
SN F SIVE K V¥ “[FA K F=Rx /W

b Jedoo ol o el Swelps JLs) IS ST (ol

Pler ples las (Sl plgs w85 1,8 oolanwl 5,90
&) Jgaz 0 cwl (Solal Jdow jo a3, )10 Allas s
ools lis Badms jo ouds eolatuwl el ol (S
obe 3l asiee 88 e Lol oy ) ol oals
b lacalBolis Woge 598 sladlil; Bl ol
Olpl HeaS 698 sladlyl; cunlls ol oll : ol 5o )8
@ arg b adloe O 68 OIS gladljl; cllS St
Ol 5l Gl ey g (ales (ol gl o 0,58
asS dily cll olis 4 ead S8 slad; mul b
ol 3 Ol @l 4 bgye gl b oulply L olass
Slgie 4 d(VY) Jgaz 50 iz sloil 10 ol ool 005l >
U,M.:.Ic Clss UL.MJ 6)|..\f)l.1 Cod gd‘o).a‘é uujﬁ cwl.x 4.)9.0.:
Jdo 4 a5 cadl onds ooly lid (i e il Glld)
Ol Ol S gl 4 wed S mlo Wl 4y Lad g

] 00 LR Sow) ).)gﬁr.c

3157 bl 1 ks ¥
Z 5 X Lol sloygme gz 5 loge Jalow 5l ealita L
IS () Jeuz 5o oS aal casny alflas Lol slaoge
Y gl oo Jlade ol oad ools lis aoge o9
sl gleosle o alpe cuyo e il oal ais 5l
79 e Ol Jods sl Gy sloosle 5l iy syl
Dbl glie [8] caslaly 48 cnl 5o (sl 5y slaSs
9 wdlise 5990 02 Sl pd (p VL (ol lasge
b glooge olod iSGo3 om0 4 olpo (pl &5 olooge o
anglite jhaloads 43,5 Jas 0 YU 9990 p,2 S )Lie o
Sgdse paein (B) Jgur alides slawsd (ol ool o)
Jaie ol olaSy wlos 4 glis| s b slomsd (gl oS
Sy 9 Slogls e Sl i Jlsers lawsd sy
e Sl Sy g oby gl lej rizes ol
dlbze slagmsd le 5l ol O3k a5 68 e
Sy g8 4 bgspe i 5 4y 0ol Glo (2 ieS g G e
ot 058 9b) (e Ol Sl &5 Sl S8 (coge

R




OY [ wsB oty oy y

£8 2l AY) 5l ) o)lols FY ulo ey ) buxo 9 oyl o (oo 4 25

ALl soge SS9 Jloge Jodowi gulis -0 Jgur

Goges Il dg0 S I AL g0 S Toir (4sb) 392 e ey
T,,=0.083
TZ4=0-016 6‘°}'.’.“>
Ty=0.073
T,~=0.015 ey aiws
Ty=0.035
Ty=0.011 e
T,,=0.026
T,4=0.089
SF sk
T,=0.027
Ty=0.147
3
T,e=0.015
/A\\\:t:\\\ oy
,/./ \5 \) T=0.407 Sopu
(m LX . Ll Iziide

ool las (V) Jgoz ,0 oS il oo o] 5lee polie 5l S ]
wote ok ghie Gk Cedib cote (58 0 el ol
al>ye o 08 ojlal ol 4 50 B AT sed go colatul
Solds 3 et sShe clet (Solys Lo
Sy @l (o) 5o IS LS Sy p 9B (Sl
5O Ay Gl 5 aS 05 e oaline o ugd Lo 5l ool
ol e J cnl wsdioe sl oS SlaolS eSS Jore
2 il S5 (owikl g alaiie Il laugd 45 el
5y el S 5 e i (M)
el osd ool ol e lade o ol (sl
9 oSl (e i 45 09 o0 oaaline (A) 5 (V) Jgur
JQM&TQ&-‘M)%‘)%ALJ&&)UMW
2 o b e Sk cdlae ol &5 sl apsS Al

Lol (B g S

(3 Joo 95b) (s mé (Soolod Joloni -0

O Sz B8 o) Sley el (Seelns il
S5 a4 el aljly QLLs pln jo ojle guly abasd 4y alax
99 2 Jols oy iy )8, aSl by e el ] (sloolS
il o et g (o 059>

G yo by )10 el Glil (She-F Ju

s al) PGA PGA 305 s
(&) (cm/s2)
(psls ooy
50 e | c/ATE AVA (4l ¥ ) ass
OV) Jsi | -IAYY AVE (@b ¥y s
) Jgu </OVE o-f (4B YY) oo

Sgi g0 odalie (V) U (A) Jslax ;0 a5 ohailen

bl glp ass el Qs 6,054 cov ol slagaly
5 oSl Slil @S o)l g Slagul (s ol
Ol o adloass wll (V) Jga po Ll S condge
oibe oo )3 (oot bl Blbl @SB Jesdl S 4 L
oaslive (V) 9 (F) Jgoo @l (ouyp b sdlbioe lagmgd
oS Bl Sop e (ued ,o gl MIBIL a5 seh e
P g Sk B 6L Blie 3 g8 5 358
03,5l 1) (& (lEL Qb oS Sgp (usd 2 4 Sedige
ol I xS (g)lad laas ghls e s el
st ogb o b LS Gl il b oakaly o 5 wijlre
o8 Bl ol s Slxe polis 5l eSS polie
Sorge L8 5 LS Gl is g Sl cenlie sl (oot



OF [ wgd gylsly (o)

£8 2l AY) 5l ) o)lols FY ulo ey ) buxo 9 oyl o (oo 4 25

a5 W35 B B i o s (Spolly ol -V Jso

worSle (5,Lid T Coage o jloie

(MPa) pos3Sle 8tS o5 Cunbge g jlade Rx/W | WEKN) | RxKN) 9 &S

o8 oS el 5 g azg VYO o8 oS slgl 5 LS 4z ) JEY | FANGS Yoo &louls
058 155 Sl 5 Sy drs VA (@ F1) osd 5,8 sl 5 L5l azg +/AD <IFA 5 YY/A sy s
555 slos! LIS azge 104 b P55 )58 sl A5 ls azg +NYY V-0 FY/IFY £ ot
o8 IS Sl 5 g azg) 1OV o8 oS slol g L5l azg VA ¥ £510F VVIAS 655 o e

98 oS sl g (Som azs VD

(4l $1) gd oS slol 5 LSS azg \/FS SYE Y A sl

bl 4 azg5 b leads (g3l Jow Solid 65 saw 4w Lol
fo r9me g)lad Cuglio o fi (5)9m0 (o8iS Conglie el
0js> ;0 b wed wezge ol o il oal (giludas
S oS 5 Jae ailoads a8 3 b o Sl s s e
Gl 50 oolaiwl dj50 Jow 0,8 o0 o ol oyl
5 ) CaSh Jimn 5 onh iy Jng Sle i Lo s
pbbs (oyall cass Loo wolaiwl 850 (S0, Sy

ol (William-Warnke) 455,

2 Sl gloy Sl m b ojle gl (oS iz 50

e FiFeS glajlae ol pllas clasie )
ol e polie 51l (2,5 L 15 95250 polie § Wi )S
Cotle oy opl o bl e Bl SKidenS s, oedl
S Hl @ e gt Seeal 5l ol Jies 2l
M0ys3p il Sl SSE S e 4 9gzee 5 o
P bt (Sealud g o lagesd lp pley e
yo A b wed sled wilas el cad ool las (1) Jgo
5 ediiad b o ugd o Sls ad et Lol (sl o

a8 d35 Hl S olid e it (Spelyd Jolnd s -A Jgux

(JSble) or3SLe (55Lad (5 azedny 5 (JBablSe) oSl (o225 (5 a5 (rockes) (81 (lS0a pots a2 b o el

Max. 1,35 Mpa Max= 1 Mpa z SRR

5 ]

o~ :
>
9

a Tom
o8 oS bl S 4z oo 1S sl (B azy g by (J31s azg e
: Max=1.180Mpa Mns=0.65Mpn e Max=0.85mm

sy awd

098 1055 Sl Sy azy

oo oS slel (s azy

Max=0,58Mpa - Max=D.14Mpa

o9 g A3l axg 5%

Maxs0.07men

5 o el s e

o oS sl (2 axy

e T ds) e

Max=15TMpa

Max=1 1EMpa

Max=1. 1mm

Sk

o958 35S Sl G a2y

Max=1 95Mpa

o5 oS sl 5

Max=146Mpa

b oy L5l 4>y S

Max=3, 250

(Syan pdsi gls

oo oS sl (g a2

oo 1S sl (B azy

o9 by s axy e




OF [ wod 5ol (o)

£8 2l AY) 5l ) o)lols FY ulo ey ) buxo 9 oyl o (oo 4 25

&ibdoe sl 5o (Drucker-Prager) 31, s Lee
dows 5 0y pdlas 5 (S i lals mlas et 8 L

oolaiwl Sy90 Sl 00l . ),o.o.u"‘".: 9 =9 o,:r.@ r-.la.a =Y O)S

a5 a5

el

Sloypls

Sz | ey e

o &P

#IVY

#IPY AO AN

&l ol

5 45l pliks slajlne o p3¥ Glayuelly sl a3 5 18 o8
2 (V) Jgax Blhe s, L8, giluJoe )0 51, 510 Bhaly | by | ey | b | Sy cmin
ls .5 -5l lo 8 -l 5 Lo 5L o
5] lowss as 5 L PSSl | oS el | ud by | owgB basg Jg
agS Ayl cl Ol con Jas pé Juloi gl Ve Jgos
(S a) oo 3STo (5,1t (15 e 6 (Sl l50) om 3o oS s Ay o) ) St e S ,.,%
o)

L_g‘ °)'l“5

098 05 Sl Sam axs

g by (S 4z il

C‘nlmn

o oS sl s ey

Collapse

sy awd

9 S b gy 4z

98 S slel A5 ls a4

88 dawg (s axs 105

10 e Imm
= Max=0,1
, Max=0.42Mpa i b L Max=0.07Mpa-—
Bl i
1808 e
=100 i
1800 il
-3 7% 1| M
- 1 i Toe
4 B i u n 1
' 1 n B
» u " Tine
TIKE

(5 09 o

B oS slesl (3o azg

98 oS sl (s a4z

8 by (Jls axg e

Ma=064Mpa

Collopse |

\,

SF e kz

9 S bl g 4z

98 S slel A5 ls a4

o9 by (3 4z

| Max=1.35Mpa

Tinr

Maoc=0.87Mpa

Collapse

(Syan pd)si ELS

o988 5105 slail Sy azs

P oS slesl S azg

o by (S 4z




B8/ . Wb Syl (o)

£7 la AT 5l ) o)l FY ulo ey ) o 9 oyl o oo 4 25

e B o o o Saolivs o ol 31 30asd 1) g

(MP) gy 3le (g bid i amm | | (MPQ) gy pSle 588 25 sz |15

( pome) 885 Ses oot ez 5 s ey

f s PO L

ol

o8 1o S el g azsg

woad e nd bl s amg

TR T ‘ B

ooliiul dig jokay ahafio (5 )b b b g (ol ax 0 F7 53
o5 4ol 5l G5k ot bausd (Sl gl st o
e T SIS T ST R e SRV EY
oLy 3l lagwsd slos ) ylmly eizmen 635 10 ez 5 lonl
Sz sty s st (8 el ol ey (i o5 @
2SS ggyh G Cumdse slopls 5 sl (635
)b "\"9'“’@ ‘5‘0))'l 6)""5)L’ )‘ A_;“"l) """“;‘ )L’>° as LS'LQU‘J9S
(shesis w0 g Slopls lawgd (sl .l g (A 4z
T 5 655 sz 05 Gl oS (Bb azg 0 S e

il Hl0 S bl (s azg 0 s

&=y

s Molpl olena 3 ugd g BBz wsandey V]

VEY ol do

Masonry Arches, Vaults and "Gilbert, M. [2]

, Engineering and Computational "Domes

Mechanics, 2010, 163, 123-124.

[3] Kumareci, K., Khosravyan, P., Mahmodic, 1.,
Ziaied, A., Koohi, M., "Optimum Shape in
Brick Masonry Arches under, Dynamic
Loads by Cellular Automata", Journal of
Civil Engineering (IEB), 2009, 37 (1), 73-90.

[4] Boothby, T. E., "Manual for Assessment of
Load-Bearing URM Buildings",
Pennsylvania State University, 2006.

[5] Hejazi.,, M. M., "Historical Buildings of Iran,
the Architecture and Structure",
Southampton, UK, 1997.

[6] Pouraminian, M., Sadeghi, A., "Assessment
of Seismic Behavior of the Historical
Structures (Case Study: Tabriz Citadel)", 1%
ICSR, Tabriz, Iran, 20-22 October, 2008.

ol Stadly ¥l S50 40 55 T (15,5 G5 Simie
)l Sl 0 ).laa J).»o LS"“")S (;daa.w CSew )l 9 ML‘LS"
o ilon (ol JEB 6k Gl 45 esd B Gle
sl ) @b (50,0555 9 o pgn Cwdly (oot
L edls wod zu 2 9y » 1y Sl i o5 @S A
s lrs s slaple) o Koo eg8 T g wled Jeo

Sl 00l oald Las (1) Jgaz yo a5 wul
2 LS 5 gl Sl Candae 00,93 S5 slaugd 4S50
Awd g L5‘°)J|‘> L_S‘leu,u?B 6‘).9 aS el u,us& le?‘& d>g
PSR s 65 ek slams 50 9 Bl oS o (s
Oeymsd 4z, (V1) Joazr 5o il JlpS slel
@qu LgL:eJm BN g.,ol Lg)Li;.é oS g é@‘ M By
Gk s ol loy 4 azgi Ll ool oole ylis
ol 5l aad s a ]y e sl ) solk plsiee (1) Jogur
9 Sr W 55 ez () A (oot 9B 1S
50 busd L8, 4 axxle b oqmls cpl oy pb Glopls
2 Syt oaslin 15 Jmie 5 b e 0 slodl)
osls (lis by ClBlK Gy cow o s (VY) Jgoo

] 00

G5 A -7
Sl @iz sl wsd 0 LSy culrs g ales glp
5 M5 slal 5l o osB (Beon (nl ) aalllae 30
S Zuogliie W Sy 58 5 315 (s ebie b lr
oS (IS ek aBlioe 03)ly Sl 5 B9 (59 o
Gl o G cxse g 2 GRIB B sl
Sl wnly o wsiee bl wB o5 SRl 5 HbL
oS 3l 5 e p oolee b3 (5loe Loy mter ugh
@ Sl el onl o g)lad 5 (canS Gla i 958 o0 Sy

s b Bl gl ol Gadod 10) ail CSleSy &9



1 I JPS RV A 55 aly ATAY leg ) 0,led FY Al ey ) Lano § (ol post swikiden &gyl

An Investigation on the Seismic Stability of Persian Brick Arches

M. Pouraminian', A. Sadeghi ** and S. Pourbakhshian'
! Islamic Azad University - Ramsar Branch
2 Civil Engineering Department, Azerbaijan Shahid Madani University

Abstract

The application of structural arch form in Iran goes back to as far as thousands of years ago. Arch is a
fundamental component of Iranian architecture. Other structural systems such as vaults and domes which are
used widely in variety of structures are indeed derived from arches. In the present study, the stability of various
Iranian arches versus their weight, surcharge and earthquake action is investigated. The selected arches are some
of the most applied Iranian arches like: parabolic-shaped arches, onion-shaped arches, four-centered pointed
arches, obtuse angel arches and basket-handle arches. The selected arches are modeled in AutoCAD software
and then are exported into the ANSYS software for necessary analyses. The static analysis, modal analysis and
linear and non-linear dynamic analysis have been carried out on the finite element models of the arches.
Comparison of the results of the analyses showed that for the same span and thickness in various Iranian arches
analyzed in the present study, the parabolic-shaped arch has a better bearing with respect to gravity and lateral
loads. The static stability of the arches under the gravity load increases with rise to span ratio of the arch. The
other factor that affects the arch stability is its angle of contact to the baseline. According to the two above
mentioned factors the stability of the selected arches increases in the following order: the semi-elliptical arch, the
parabolic-shaped arch, basket-handle arch, circular arch and four-centered pointed arch. The eigne-value
analyses have shown that the natural period of the arch in sensitive to the form of the crown. For the same span,
the arches with tipped crown possess larger periods. In this regard, the fundamental period for parabolic arch is
the least. This shows that this type of arch is stiffer that the other ones. For dynamic analysis of the selected
arches, three strong ground motions of Kobe of Japan in 1995 (M;=7.2), Tabas of Iran in 1978 (M;=7.8) and
Manyjil of Iran in 1990 (M,=7.4) were selected. Again, the time history analysis of the arches shows that the
strongest arch against the selected accelerograms is parabolic arch; and the order of relative seismic stability of
the arches descending from high to low is as following: the parabolic-shaped arch, the basket handle arch, the
four-centered pointed arch, the Semi-elliptical arch and the circular arch. Also, under the Kobe earthquake
accelerogram, the parabolic arch showed no collapse. However, the other arches encountered collapse and
among the circular arch collapsed at 5.8 seconds as the first arch and the basket handle arch collapsed at 8.5 as
the last one. As another result, the location of cracks in the arches damaged by seismic loading was in the
internal face of the arch.

Keywords: Seismic stability, Persian arches, FE modeling, Seismic vulnerability, Non-linear analysis, ANSYS.
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