ISSN 1226—525X / elSSN 2234-1099
SIEX|ZIF YR =2E 213 27 (& H115%) EESK J Earthquake Eng Vol. 21 No. 2, 77-85
201741 3&d https://doi.org/10.5000/EESK.2017.21.2.077

T Z24] ehlo] A TAL A o] g 12
A Discussion on the Definitions of Seismic Coefficient for Gravity
Quay Wall in Korea
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/] ABSTRACT /

Pseudo-static approach has been conventionally applied for the design of gravity quay walls. In this method, the decision to select
an appropriate seismic coefficient (k) is an important one, since k is a key variable for computing an equivalent pseudo-static inertia
force. Nonetheless, there is no unified standard for defining ks. Likewise, port structure designers in Korea have a difficulty in
choosing an appropriate kn definition, as there are conflicts in how k is defined between the existing seismic code of port structures
and the proposed new one. In this research, various seismic design codes for port structures were analyzed to compare the
definitions of the seismic coefficient. The results were used for the proposing a unified seismic coefficient definition. Further, two
dynamic centrifuge tests were performed with different wall heights (5 m, 15 m) to clarify the reference point of peak acceleration
used in determination of kn according to the wall height. Results from dynamic centrifuge experiments showed that correction factors
for the peak ground acceleration considering both the wall height and allowable displacement are needed to calculate k.
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Fig. 1. Locations of reference peak ground acceleration used in
seismic coefficient



3. 22| 7|EL| fEX|ZIAI(kn) AFHH
3.1 Seismic Design Guidelines for Port Structures

=HA|8)2>-3 3)(International Navigation Association)olA] A|5-3l=
Seismic Design Guidelines for Port Structures[6] |4+ knAPZHOZ
Noda et al.[7]0] V27 FEAYSEA] 03-2-129719] 9k 4] qhao] of
T AR A7 Al ABARIE SsiAsto] AARE Ak avlfskaL Qlck

Fig. 2+=Noda et al.of| 2J3)] =34 alj4] AutE HofEet sahe=
A HE2 s o] =3 Tt 54 9P O SAIR R A G Threshold
seismic coefficient)Fh5-2 LR SARXIAIG= AA] 2|K0] LA
QratollA] Al A lslgat b o] 270 o]-8-5to] 2H5(Sliding), A
%=(Overturning), A|X|2j1}1)(Bearing capacity failure) o] thet 5714 4]
S A5 7P A 7l o B ol Al T e EEH k E |
qth 2| Zskgol ofsf 2k e QhHoll A =& AR A AT sl
o], Aeke hat R 771 Yt 2 247 PojubA] ok ok o)l
A =2 AR A= ARk, S13ke) SRR Liehdc)

Noda et al.[7]2 Fig. 22] AI}E 0]-8-5}0] ki, 2JAFeHA|(upper bound)
= J ARG (a,, . ) 0.2 g2 71302 4] (8)a} 4] (9) 2} Zo] Alets)
%o, o]= 2= Technical standards for Ports and Harbour Facilities
in Japan(1999)[8]°]l 2}l U415+ Special Class T-2% A7Aof 28
ok E3 =2 E AR A Fats 4] (10) 22 Aljtste] WG+
B o]g}e] L& Aol 2§35tk

amax
ky, = 79 Apax < 0.2g (8)
1 amax 1/3
kh = g T Opax = 0'29 (9)
a.,,
k, = o.cs(ﬁ) 10
) g )

0.3

0.2

0.1

)

0

Equivalent Seismic Coefficient ky,

)

0.1 0.2 0.3 0.4 0.5
Peak Ground Acceleration (Qq,/9)

Fig. 2. Equivalent seismic coefficient for retaining walls at non-liquefied
waterfront sites [7]
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Table 1. Values of factor r for the calculation of the horizontal
seismic coefficient [9]

Type of wall r

Free gravity walls that can accept a displacement up to
d, =300 * ag,, (mm)

Free gravity walls that can accept a displacement up to

d, =200 + a,, (mm) 15

Flexural reinforced concrete walls, anchored or braced walls,
reinforced concrete walls founded on vertical piles
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Table 2. Comparison between seismic design codes

R Wall Allowable
Code Factor* height displ.
Seismic Design Standards of o o o

Harbor and Port [2]

Seismic Performance Evaluation &
Improvement Revision of Existing O N/A N/A
Structures [5]

Seismic Design Guidelines for Port

Structures [6] O NA N/A
EUROCODES-5 [9] @) O O
Technical Standards and

Commentaries for Port and @) O O

Harbour Facilities in Japan [10]

* reduction factor
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Table 3. Silica sand properties

Property Silica sand Silica sand
(Rubble mound) (Backfill)
USCS SP SP
pd, max (g/em?) 1.419 1.645
pd, min (g/cm®) 1.287 1.244
Gs 2.65 2.65
Cc 0.98 1.1
Cu 1.54 1.96
Pl NP NP
D50 (mm) 0.81 0.22
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Table 4. Input ground motion

Input Peak Acc. @ Peak Acc. @ Frequency Range
motion Bedrock Bedrock Model Profo
[5 m](Proto) [15 m](Proto)
0.025 0.007 [5m]
0.027 0.009
0.029 0.017
0.039 0.038
0.060 0.061 07575
0.076 0.083
0.089 0.084
Ofunato 0.124 0.107 30-300 [15 m]
0.155 0.162
0.193 0.191
0.240 0.203
0.257 0.218 0.5-5
0.279 0.264
0.311 0.264
0.330 0.336
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(c) Permanent displacements by average PGA
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Fig. 6. Determination of starting point of sliding failure (Wall height : 5 m)
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(d) Permanent settlements by average PGA
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Fig. 7. Determination of starting point of sliding failure (Wall height : 15 m)
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