hagn T ool alxe
e Olres (ouies
VEY o ¥ ojled qpgms g anens 0590

Sl (Suolizd JU3 5 A3 5 Ao (b ool sy il

Fom G g F I e ol 7 Slsla g eal) Al dlelas

Sttt dly Ol 13T ol (Ol e pidige 0SS (ST 55 (6 S5 (g gmils —)
Skl dsly ol 3T ol (Ol jas wikige 0SS (ST 55 05,5 Hlskad =Y
el dxly Ol T ol (Ol jas widige 0SSl (SSS 55 05,5 Hlskad Y
Stk aly Ol 13T oK (Ol jas pwidige 2 0SS (SiST 55 05,5 Slskal -8

Na.hadiani@gmail.com

VENNY B0 Gt VENAVAT Tl 00

Sl San ol JUS Lol 5 a5 L osle ol L5 oo il YIS (510G 5 (500 sl i & ol wige o3l S IS
el s 4 Sl e Jlas O 3 (SoseenS sl 5 63kl i3l b &y g 53 358 |l e 5 (0 il Cins slawY ()
Jelse oo s ol Glaosle [k, (S&a sy 5 et 058 Cibste Lgde gl ol S OF sloes Slasls 4 0l 5,15
@3de o sy ke g Vaeme oI Sily ol 5o dlSul 5 Shas Los oyl oYU el OF 51 20 o1 S, 5 d3)5 Osmmen [SoennS
Lo 53 Glo i O L3 Ll g 5 fhe 10 ot e Lo Sl (slls oS FIAC2D il 5 51 eslinal b allis ol 55 1353 00 plonl
ki gla el )b 36 aslsl 3 i s s, FINN (g5l Jue oS L adSal Gl bl St s 1 Sols 5 (oleand 0 conl S aze g
Sl bapad e S5 Sb i 5 B plrals (sl i of les wlsl 2 kg 3 il ok e Sl ;5 (555 U5
3L Cenl 315 St laslas & Lol il 0l oy 435 cilises gls 2oyl b s el cpl (Stsad Oljs s ool 0
s Sla et W5 s sl slae Sk s e 4 andlas al 53 ol il el g1l (g3 ) Lol SVl b3l 3
Ol s ool o g 315 5Ll S e 51 a5 )5 S5 4 ol S (2 axls O3 65,5 5 ang ile glodiS

el i boges K05 b el W s St s L s gla el e Sales s

Sydoe Jolis By o Salis Lot ol Sl Sl ls” O 519

doio -

G oogd e e gl cal (See O sbe slassle 3 650k Glp biges S Sl b oile S S
A el gl ks, (SSs esp B s DS Ll a5 Losle pl o g e atle YIS (51000
el OF 5 30 o1 Slsy 5 455 O SeenS Lalse wole 5 opd Ales Cins oY (o) ol (Ses s
Suls YL sl 5 ool ol sl b Syge s sl |l
goJHZJ)UWT‘_}CJJA{AK,AL;LA@wLQT):M

AAR


mailto:Na.hadiani@gmail.com

Qb&@ g ab\)' 433'.)»9 Jlelae

Al (Salys 5y a3l calse sl pal 50

L (PGA) (rens it iy dile (ons hoor i sla
S 3l ae Ol 1 b el s 5 (PQY) s aicin
g 57 53 s LA S A ke g b se ) 68
Sl Bl 0T o age o5 A3 iy O ol 35
el )y 63555 DS 5 by

Ol slos ) sVl slols @b b S sl S
SHD) losle Slolis Ky cosdS 155 bg e Jlozml o355 o
Gl ol bl Kbl @) sdd iy x5 lie S
iy 15 (1) s 5 o3lined b pyghe ol il cponn (IMD)
[2] ¢l

()

PID > d|IM] = 1_¢(M)

Bojim

Sl Jlo i a3 6ol () oy ool 3
Wl laie SD Lol Bl b i i 0 pioean .ol
51l s Gl BD] IM 5 0505 S e LS
i (SAS1y Ol 4 bges S col i SY &L
@ Sl e ol ol 5 L Sle o BLISI 550 s
el Ol L5 (V) iy 5
S, =a-IMP )
By Jads (F) daly a4 ey slad s ) S alal
e 3l 2o Slo e o b 5 In@) sl zalyl Las ol s
it 5 Dy S i LS Sk it
s aploes G
)
anles (8) sl 5l Lol Sast eyl s cpiocen

In(Sp) = In(a) + b - In(IM)

Dbt
©)

I

Jﬂln(d.—) — In(Sp))?
Bojim

N-—2
ooy iy s B3 (gles ) Lol VLt ol

Shre s DL pl 5o S e O 1) s e el
OF 383 5 o ys Sl 5 A3l oo g Sl (IM) )5 s
OV IR - P A B PRV CIU PN P ST BB
SR 5 des ol el b gl BLET D o5 4

QJuidLaJ:.oblﬁ' RPN S e S P ) ooles Gds

Ve

Jolod plonil (sl 0dd UL oz slr on e ) S

Ll ol wlige slaesle Glos ) Sws VL
Sty ol (PEER) 35 tign olalllae 58 1o Jaus 5 ol
Slatualad pds 058 lr Gl pl o a, G IS
Suos5 3 ealinal b Sy ol ilises 1o 53 5 50
Wile gilise Jol e 53 bacgalsd pds cpl ool IS Loz
Gk 0o 2 smse Gladaadad pe) o5l JLS 5 Al s Lo
pde) iy sladely 5 (O & sbd 35l Glewal 5 ol
DB 5ol 5 Jb Shlest sl s s glacuakd
o iz 5l eslinad b (1] )l sgms (o 5 o3l Salil
S(EDP) ige sLolir by (M) s jlms Lol alauly
rolie 5l s e s w0l e (M) (Sscnl L
Jdos IS e (V) IS Ss n28b s glos ) S
Glasbne o w1 ol 3 ol ol @11 (glo3 ) Sy
Glaases 51 Kt (93l Caeal Ll ) cul
—o5 A bl sl s ol gl jlas Ol e Slides
el OF o Jlesl sladd 15 5 a5 5550 03l (o

o3 ) Sy Jehos S J1 0 N S

Ground Structural Damage to Repair Costs,
Motion R Building Fatalities,
Hazard l esponse l Elements l Downtime

Intensity
Measures

Engineering
Demand
Parameters

Fig. V. the general steps of seismic risk analysis

Damage
Measures

SO OLs 5 BS by los ) slols sVl ol
b gy el ealie OLea 5 LS.l ol
120 Wlos S o 15 ool pS £ a1 3 Shae
(O a3l (slo3 ) el SIUT(Y gl ) st s ()

3 S s Ol s 5 s (8 5 ool o

3l gyl ISL O (gl

Sl (PSDM) sles 3 slolis sVl sl 03,551 o
Lol ¢ gVl oalie 3 ol oL el (Ll Lae5la
SVl Slolis mb O cartlio b Laosla (glos ) ol 5
S D s Sdde s mb ol spde Al o)
oile 53 Jle Olgie a) Laosls (gles ) uly anly Ol DL

3V.€AL5LAO|):MJQJ&\&\>.-QB.-%&J


ataalah abdollahzadeh
کیفیت شکل اصلاح و محتوی به لاتین ترجمه شد


\i'YJLw/YI e)w€ije)j:

e Olyas (pdige (i oele done

Olbl ey 2,00, BT L Ll s Sl Slalas

PRSP ol ey e s el 5 sl
R W U S L L INE- 5 % S W CS S LU GRIEN [V 2
e o3 g AT i aed nl 53 0l ol Slalllae
U Oldlas ol 5 a8 5 05 545 (gode andllas 50 (63 gde
L alSal ey ol b s med b5 ool a2 ) Sl
Ol o AT Sladlas alax 31 .losls S 3 o)y 350
B OLan 5 Ol By odd plol 550 Bl ilesl w
5] oL
3 deine 7] OLes 5 (6 5l (6] UL 5 (Swsso 2 sS
@ote Sldllas e 5l 5 [9] OLKes 5 KU (8] Ol Kas

Wles 5 S ox, (4] 1 golec)

OLSan 5 s 5 [20] Oen 5 oo IS Slalas & Ol 5200
3 5ed 04l [11]

e S o Sl gloy J ok, (55 Slllas pioman
s [12-14] O, 5 O ISis dle pudizes Jaw 55 Sl
53 Sl 0t o [16] OSCan 5 0 5iSSs [15] O Sen
5 Jsis 5 [17-18] 0L 5 (9ol el Slidss ol aslsl
AT Je 655 e Dlallls (5, S [19] 01,0
ilosls plosil (Yer8) OSan 5 5 ISme
03 5does ey 53 2l SSlas g3 (S3le A a4 el
@3de o isy 5l eslimal b ol o antls , alSlul Sl b
SNl e @sldad Jals Je a5y 25 Jles
Sl sl 4 S E ey s Al G e
oslizal Flac2D s suoen Jolis S5l 5 51 csade (s3laand
L (63l and 4 53 3 sdoms JLE Sl 5Ble 5 cpl el o
ol Cilien glosl sbaolall 5 Saalus Julos glo = Ol
[20-21]

ol Jlesl Joe w435 5,58, Yo aass ool alsl 5o
Lol il o bl e (Ster welsl o 5 e
O3 9 s e Sl 0ld o) 0 A 315 iliies (sl al L
055 (2,8 5 agr (Rl ColsS ws o Dl sla all

“;*”‘°Md*”)f&1)tswsjjﬂ|)tigw}

Flao b T 599 S dwinr Y

VEY

wuo 3 e Slidss elul ol » ol e ol @
gl eSS clen rled\ Ao Dl sla eyl 05 S asle
ol e 3 L ol gl bl O3 ane Wtk
S (S 5 el s 5 033 (53,08 5w (R
—o Sl b S bl op elie 5 e 2 o S
ok sl ad s bar 5 L s g o5l 55 ol
S e jasiia Of
D, g IS b gl s U 55k addles s
SRk il 03 e (el 43S 13 ) 20 se AlS
bl S ol Sl gy sl el e (St
eop A5 e gl el b (e HLES 5 Olee 28
Sl sla el O3 g g g aelsl )3 s il ol
rmed 5 005 83,01 5 0o g (A LoWS s o
e Slllas 3 S ol 0l ey 218 WS 5 el

el 0D 439’-‘:}.; J)b.a g)‘i‘“”

WSl 2,9y gy —)-)
Slos ) S 55 puign Emlin o tage 51 S LS,
148 Jle o opls BEKS 5 KT s 435 55 a5 Sl ol
Lile a3y 5l AU plaal dgl5 se a os sl &)
Oad Hstd 5 by 5 edls oS e SenS
Sl B e St ous 10, Sl e slasila
Sl 2 50 VA4l 3 Ol e A5 3 Cpioeen
S el ol sdalie 035 o) Silss Sl S0 S (oL
5 s p il Qi Lo g oSl bl cnl 58
sl 3l sl Ol e 1y ools S W35 el o andllas
O Slacsba s Sl o &S Codls Ol )5 sl
A (AL I Sl ey o) 5 5 ol badn &S
Cola dl= 5o b g s se slaeslo S Gk - J= o
S glaesle 31 S0s (ol 5 La  caalSCul s w5l
&\ﬁbuuﬂxuuéb&\ﬁ\”be;);@;ﬂ
S ol Sn T L s o (slaol 5 e (535 2 o0

ALl o e


ataalah abdollahzadeh
تفاوت نتایج مطالعات پیش رو با مطالعات قبلی انجام شده

ataalah abdollahzadeh
رفرنس دهی به مقالات امیرآبادی و همکاران انجام شده


Cro Jol ply b Sl Caslas ol s
Sl b nl et ol SISt 53 o Lo
Sl edd s Jle ppw 52 b Rl ot Sl pan
5 S e s gt e 2yt 85 i 3 S

[21:22) ol el LG 5 4y 4 5 U

Y — Yo
"Y(\ =)

Opmed el S Osul gy e ;5 0 il (0) daly 55 oS

K. =K (e)

Kn) Jlo 5 e a5l 5lie 015 oo (V) alasl 51 esbizal L

)

122] 5 gad acsla 15 (

K+1{G

min

Q)

Ks{Kn{hx(

B .L...Zl.adn du‘@i«.:&sj‘;lf JJ.LA Wl JJ.LA

Shoslinad b s mllas o oled mhas 55 i

Dol 0l (3l et S = e o Seaslie Jlre

S ol fudowd Y
el 0 AJL@.;L:\_.!JJJ\M Jaﬂw u-i‘ﬁ) QlﬂfFLAC)‘jb‘ rf
Ll o ple 511 0T &S 13105 ol age (S5s s3
mre J= o 3l ks S plate ST 5 eikigs
DL W )l:.fa) OML.:A QKA‘ S &:«w‘ 6}|;y 9
s se ok, S sl AP sla 1Ko s
J:;’:S AJ..L."J" L;.;t.w‘ é)‘ﬁ)l_ﬁ .))).A ).}FLAC )‘f‘ rj.’ DL
shle s 4 Jiae 5 (sle i O LS alne b e
by a5 e eslanal (o5l SVslas 53 Sae 25 ol
FLAC I3l ¢ Ly fao 55 lel 5 oo ol
s FLAC i33l0 5 o slas 50 51 S5 el 3018
ub\)&».ﬁjw;)uQw‘@bi.ub)b.&.)ﬁd)u.hd‘jwﬁ
wols 5 (L) ez la 25 S 2l gad o |y 5 dad

[23-25] Wlos S 1 (Dl gloys3 o 55

el ol S () IS 53 asdllae 3,50 Jbe Slod - b
S lSs by odd ol JCBL Jots 1 asdllae ol
—o3) e Lialasl O Jie ol [12] ol 0 esbizal (Yo o))
St S 53 @36 aad sde VI ISKime 6 el Sl
Job ST s ST anls s il S Y w15 o
22 ade gildie s Hlas leS s ol sd LSS
5 ade Gl Sy mmen Ol ol €l (V) Jsd

Wl s S (V) g 3 L nt

JCB* Y Jus win Jo Sles =Y S

File

Rock fll

Fig.Y. schematic of geometrical model of JCBDDE

[19] sae gilde s Zleas s SN Jgde

Soil type E (Pa) v @) Y
Loose sand 1.638e7 0.3 33.2 7
Dense sand 6.032e7 0.3 37 21

Rock fill 2.232e7 0.2 45 15

Table.\. Material properties in numerical modeling [18]

[19] oue gsldue s b mod 5 adi e S S5s Y g

Structural EA El (KN.m2/m) | W(KN/m/m) v
element (KN/m)
Pile V1Y, Voet Vi, t4gf LYY Y
deck VV,A0gt 41,VYiel 1,441 Y

Table.Y. Deck and pile properties in numerical modeling [18]
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in the present study.

on 2o sadily sla el ¥ Jgue

Arias Intensi Characteristic Specifie Ener, R{Km] M
No. | PGAlg) | PGUmS) | ™) i Inensity (i) Densty o) ol
1 03 10.58 0.992 0.055 0196 262 6.5
2 0152 63 0.294 0.0 0202 4315 ki)
3 0.167 .63 0.593 0.035 0443 29.07 jiki}
4 0473 103 1.395 0.068 0944 19.44 64
§ 0176 8.03 0.554 0033 0379 26.31 6.5
6 0227 83 0673 0038 0202 2865 ki)
7 037 817 052 0.048 0929 2713 ki)
§ 0432 1265 1.705 0077 1432 2047 64
9 0478 10 1.662 0.076 1.02 2764 6.
10 | 0418 105 1445 0.068 0422 28.09 6.
11 042 10 1783 0.078 0454 2723 ki)
12| 0489 763 0.326 0.04 0.088 68.18 63
13 | 0215 15 0.353 0025 0.088 67.16 6.3
14 | 0258 793 0474 0028 0037 16.04 [
18 | 0268 .75 0.548 0.0 0.047 20.68 [
16 | 039 102 1.508 0.07 0.1 29.77 69
17 | 034 817 1.388 0.065 0.328 2.3 69
18 | 0546 14 2031 0.102 0757 847 6.7
19 | 0438 6.7 0.269 0.018 0.143 9477 73
0 | 0686 13.95 4.809 0158 1458 4402 73

Table.¥. The parameters of the investigated earthquakes
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Fig. 1. Diagram of effective stress and pore pressure in loose
sand.
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Abstract

Wharf is an engineering structure which is constructed generally for loading or unloading of goods. The
structure may be constructed on the weak layers like gravel and sand with respect to the bank conditions. In
case of incorrect design of this type of structure and its failure, the wharf activities may be stopped for a long
time due to damage to adjacent facilities. For this reason, investigating the behavior of coastal structures
against failure factors such as earthquake and the liquefaction due to it, is of great importance. Analysis of
wharf performance against liquefaction is done generally using the numerical methods. In this article using the
Flac[ D software which has the capability of nonlinear analysis of effective stress and generation of excess
pore water pressure in the soil continuum, the liquefaction phenomenon in the soil surrounding the wharf is
simulated using the behavioral model Finn. The earthquake records are applied as the shear stress history to
the bottom of the model. For numerical simulation of the wharf structure, the studies done by McCullough
(UMM on the JCBImodel are employed. At the first stage of the current research and for validation of the
developed model the results obtained from FLACLID software were compared to those presented By Deghoul
(UMY and Amirabadi et al. (L) . The performed investigations reveal that there is a good agreement
between the results of the current model and the results obtained by Deghoul (LIIIIIJ and Amirabadi et al. In
continuation, [ karthquake records were selected and the effect of various earthquake parameters such as the
peak ground acceleration and peak ground velocity, Arias intensity, earthquake intensity and earthquake
energy on the wharf behavior were investigated. Finally in order to investigate the wharf response in terms of
the earthquake records, the results of excess pore water pressure, horizontal displacement, soil settlement and
bending moment of piles for different states are presented. Next, the correlation of these parameters with
different earthquake parameters is calculated. The analyses results showed that the correlation between the
wharf settlement and earthquake parameters exhibits a higher value with respect to other parameters of the
wharf response. The parameter in the best case has a correlation coefficient value of LI kvith the peak ground
acceleration and in the worst case has a correlation coefficient value of LIl Iwith the earthquake energy.
Generally, by increasing the values of [linvestigated parameters corresponding to the earthquake, the values
of moment, excess pore water pressure and settlement parameters increase. Furthermore, the parameters
dependent on the ground motion (PGV, PGA) had a better correlation with the wharf response compared to
the parameters of Arias intensity, earthquake intensity and earthquake energy. As the criteria related to the
earthquake intensity have vital importance in probability evaluation of seismic demands of various structures,
therefore comprehensive statistical studies were carried out in the present article. For the purpose of
investigating the quality of earthquake intensity criteria, the determining indices such as Efficiency,
Practicality and Proficiency, also sufficiency in terms of earthquake magnitude and distance from the center of
earthquake propagation (epicenter) were examined. According to the presented results, the best criterion
corresponds to the criterion presented for the settlement. Also the calculate relationship for the moment had a
higher efficiency with respect to the other response parameters

Keywords: Wharf, liquefaction, dynamic analysis, finite difference method.
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