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Table 2. Decreasing factors for horizontal earthquake
coefficient [11] and [20]

[V Vo] ol Claswin wle! w0l Cuod] o o ) Jos

Table 1. Structure importance coefficient based on
structure specifications [11] and [20]
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Fig. 1. Calculating method of the natural period of ground and seabed (T,) and (T ) [16]
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Fig. 3. Location of the quay walls of the Petrochemical Port as a case study
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Table 4. Parameters used for stone materials [20]

E ) ) C Ydry Ysat o
v (MPa) (deg) (deg) (kPa) ) &, ol ojladt gl
m m
Y O - v. f. YA Y. 0,55l B-0- Slg2d Sy 3 S
(Backfill)
Ye D
¥ AR Y o A Y- s 39S 2 P P
=
Veole axly > RS
¥ o ) 0 VA Y. ] = Sk 2y
£S5 5kS slgo
¥ Yoeooo . - - - Yt/ - w2 b eb

[VV] ddlaio (g5u3 05 Oldllas —¥ ¥
9 S5 JolS Sllae e gdam (slojy) ol sl Ca
allas 350 et ;5 VWA Lo 5 4y olSitingsy bawsi Sposlogss
oYl cos Y (IS Glasuie us (lp Cwl 488 Gyan
4 (S IY) ddlaie o yin  SUSSP5 sladiled glaosly olSisle
Tl A8)S )5 )y 590 a3 VY 5 Seopplwgs) (sladidg ol yoo
gaw 3 Sy ¥ aY oS cul o] Sl Seopolugs il
el By zge oy 46 o o YO+ (LD gge s puo banigie) (0
Jol ye Yo by zge ooy (150ko 9 430 0 o Ave I YL ey Y

Alge 45 2 e Wer I e

[VV] ddleio slb ol -0 ¥
Slios) @i slwe p dghus Colo (ly bty ALk b
Bl S5 lie sl ysSy jl eolaiwl b g ol (Soa55 5o #dly e
1o 3950 553 olise (sljog)) bt aSiy] wpele ¢ b ) b sl 05
dogr b Lol awsly adio o ol daw Slis ool sl cobl
b)) Josome HBT ccids (cYL (ladgs 039050 )3 v Jlossl il 51 &
39 0 5910l sl odid 43,3 J1as 13 olSid s g 4b b e 4 5

Sl wilS )8 slaodgiome alS 15 5 4l e sladsly alS > a8

Ty

SVl 5,859, Y ¥ ¥

limo oylie (S5 (eloolis by I Jae o] 5 4 e oo 6
olde 5l SYleint 3,595 50 Cawl alatwl 350 (glojy) Jlad sl Caa
sos Jdos cps Jgl B 50 04 o edliin] dtwan sladlis b ailS s
o 5 2o e 5 IS, 4 P8 o5 l3) e Yleos]
o )3 o5 95 S 35 (o0 )18 (2lulid 3)90 Wi jlad L))
O 2 o o 68 ol o b L o) S 5 Vs s
s ol g9y 2 B b ojluil bld 5l LSy 25 b 3l & ol
Dyl

Loy 005 1)) SxinlS Llg) o a5l o3liol b pobasl ) 5
Lo g 2¥V (55,5 i )3 g oS5 4l lp (1) lSen 5 &)l
San 435 sl g8l Jlaind e sl Jgb ol 4 JuS oo
odd 03) (o35 PGA .l o0 035 (pues5 +/8Y Z g +/FAZ L ol
el 438,515 ausloes 350 315 6By calises Y lais] (s o305 o )
BIPGA ypslie 1l o o3lil 15 o], calises Glanl gl ypolio )
IV Z g IV E e a4 Al YVO 5 VO cuiSl slooygd (sl

Ll 045 .))91).3



il Accelemtion

S

.\,
[

Nommulized Spect

Maghan Earthquake
Friuli Earthquake

Duzce Earthquake
mean

mean+ 30D
Design Spectrum by IIEES

Pzriod (zec)

[V ] dghons e U (a1yb o b dunlio )3 (Suoliyd Judod Caa 21 gl 35 8aud Jlo i el cids . JSC5

Fig. 5. Normalized response spectra of selected earthquakes for dynamic analysis in comparison
with the design spectrum of Assaluyeh site [21]
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Table 5. k , Values of Pars Petrochemical Port quay wall based on the old version of Japa-
nese maritime code [15]
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Table 6. k , Vvalues of Pars Petrochemical Port quay wall based on the new version of Japanese
maritime code [16]
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Fig. 9. 2D modeling of Pars Petrochemical Port broken-back quay wall in FLAC2D
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Fig. 10. Shear modulus reduction and damping curves for sandy soil layer [12]
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Table 7. The parameters for creating hysteresis damping of sig3 type
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Fig. 12. Horizontal displacement above the quay wall resulting from dynamic analysis based on
selected acceleration time histories

H-dizplacement contc
-2.00E-01 (<)
0.00E+00
2.00E-M
4 00E-M
£.00E-M1

H-dizplacement cont- v~
-8 .50E-01 (u)
-8.00E-01
-7 S0E-01
-7 O0E-01
-6.50E-01
-6.00E-01
-5.50E-01

: - H-dizplacement contours
= : i -2.00E-01
) |

-1.00E-01

0.00E+00 7
1.00E-01 (C)
2.00E-01

3.00E-01

4.00E-01

(OLL -7 5 (2595~ (I8 ~I) LT 5 5153 3 Jdo (GBI (Ko puus (5o ygislS Y JSLa

Fig. 13. Horizontal displacement contours of the quay wall model due to selected earthquakes (a-
Friuli, b- Duzcy and c- Naghan)

vt



Saaliyd Julos 31 o Juols (D) (31 K0 yusis (wleol 3 3l somnig yio ks AlSunl (K, ) o A Jgis

Table 8. k , Values of Pars Petrochemical Port quay wall based on horizontal displacement

(D,) obtained from dynamic analysis

AL il 58
D, . Amax . o
] akly) (em) Sl gbdl &loy oo @l:u;‘ Lgl.btU).‘)
(5 )
ARYN fviy V/AA S
ofeY 0/ APATA <IYY'g \ ESTY
<[+ VF \id ¥ okl
0.35 0.35
03 | (‘?‘) 0O 0OCDI, 2009 03 | (d‘) O OCDI 2009
© FLAC 2D o] © FLAC 2D
0.25 - 0.25 -
0.2 | 0.2 - o
Kp o Ky o
0.15 | 0.15 - o
0.1 | ° o o 0.1 °
0.05 - o 0.05 -
(i} 0
0 10 20 30 40 50 60 0 10 20 30 40 50
Dg (cm)
D, (em)
0.35
03 | (2) 0 0CDI, 2009
e FLAC 2D
0.25
0.2 |
Kn 0.15
o)
0.1 | o o °
0.05 -
0
0 10 20 30 40 50 60
Dg (cm)

o 31 o Juols (D) (81 (S0 yunts o % sty (wleol g ooy i ybia dlScus! (510 b0l Cawd 1 K, ] > NF JSUS
(LU - (293 -2 o Jo2,8 - HI) (Sualizd
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