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Fig. 4  Acceleration amplification factors of the island when inputting waves of KNG201 seismogram (a),

KNG202 seismogram (b), KNG205 seismogram (c)

2.2 HNEHER . A EEER DK F nE
ERMKFHES

K5 25 T 25 RS0 RS G A A B T AR AR
T, fEA, B, CHE3IMRMA (B3) AR
[A]WEEL ) KNG205 i i 7K P PGA iR 2 80 A2
e W RTLIE . @ 3 A W I 5 7 I 3 2%
Ak, AT JEE U R X B REE K S 1) 3 B PGA

ORI B, L A 3t 752 3l e 1 F)
R PGA TR B # /N  3X T 2R i T 3 1
Xt AL RE S A HORAE, i PGA UK R 2K
ZARZ N EBYR, WG ARSI AR . i
A LR S | A MR Sl Y R A A
MR SIR(E RN, FHrh RJR A AR
A BTI AR, S ECHEBTUIRCR /N, B A H B



580 H

IFI!:;"

B 43 &

5

RS, IR PGA UK 2805 i A b 7= 3l
TR/ NS BUAR L, — e A, Hitk, B8
B A\ b 7R Bl W {H A 1S K, PGA TR 25 B0 7 I
N QBETR LB I IN, A HbRE Bl W fEL X PGA
BOR Z BT ISs , FEARTE 1 iy i ok-F
6] PGA TR 28 K0 35 TR J5E 1 0 /)N M 22 3 R
F, G R G L PGA R RN B, ML T

ARSI, MR PCA LR R ALE 2
UL L, BeRik 4.5 f5; ME A 0.15 g B, I
AT HiL A 5 R OK - 1) PGA i K Z 8 B /N
TEOL, X e BT A T M % 4 2 B R AR K B
H., QAN —&HED, 3 MW 4 PCA L
KA AR R ES, X T H P A HOE 47
AR EE

PGATAKFR % PGATIKZR % PGATRKZ %
0 1 2 3 4 0 1 2 3 4 5 0 1 2 3 4 5
20 T T 1 23 T T T T 1 100 T T T T 1
(a) 0. 05g 20 . (b)0. 10g (©)0. 15
15 + 7.5 F
£ g 15 g
~ ~ ~
= 10 i 5.0
5+ 5L 25+
oL oL 0oL

A5 SHAREME/EN KNG205 8B £ A (a), B (b), C (¢) 3.5 PCGA K AZIILRESH
Fig. 5 Acceleration amplification factors at A (a), B (b), C (c¢) points varying with soil depth

when inputting waves of KNG205 seismogram with different peaks

3 5B

S g VB 5 ) 00 I B S
FREI R, 2y T I R AR - S -
THOHI | R FLAC AR5 B0 T A
V2K DB 5 5 i AT S 5 e 0 4 7
REFHAE, EIEFLF 458

(1) HIF 56k S0 55 e 10 2 52 7 5% 0 e
TRRD A PGA TN 335, s b o M 72 B 1) il
FAEFHEE /N, KD 5 f Ak PGA TR BRR K
NS 5 D 5 9 58 LA TR AREAR A

(2) % HEIAE A2 0 5 AN 8 98 7K 1 30 ) £
FHX T M A2 IR (B, S L PGA UK
BRI R K A TP AT e A 48
BB TR PGA WK BB AE B I, X3
I E AT 1 B T 35 0 M T I 1 A0 W 6, % 1
KRR

(3) BT PGA MOk B S ik A Mo
NIRRT/ B RO 2 TR BE B0/ PGA i
PN SN B S L Wl B L G ST T
PGA TR ZRROCREAAE 2 5L 1, fH 2455 A 7 s
{HHKI, HoFe PCA MOk R B ML

S

PR . 2016. TR HE 52 3 5 1 S SV M R MR SN A3 BT [ D] K
KRR TR

RIS R 8 TR, 25 . 2019, IR 5 R 7t A 2 P ot 7 I O A
SHT)]. A LR 41 (3) 1405 - 413,

RE S, R4 . 2013, FLAC/FLAC3D JEAl 5 TR Sl M]. Jbat,
r L AR K H R

BEIKE . 20140, WISk T RN SR Y BT IENR )], 45 £ 015,35
(S2) :683 - 689.

FEAKSE . 2014b. B AEA - TREAEERFSE[ D], TRRIZE,42(9) .
40 - 44.

TAHERS AR WAL, %5 . 2017, Bk o BUHLAE S/ A S A S 5
BB SE[ 1] . TR T2 33 (4) «1 - 10.

BAVEZE AT 2 bk, 45 . 2018a. LA 1 T 37 b 1 M 723550 7 W04
[J]. HhfE T 5 T 4R 5h ,38(6) .18 - 25.

BAMEAE A FE LS, 45 L 2018b. B I 5 k37 Mo b A2 R E MEBIT ST
R SCEE R BIER [ )] . AR TRE24 41 ,40(2) 279 -287.

WA BN, 2551, % . 2016, [ B AHERMAEHTAT
By AR EMES BT T]. R3S b ,5(5) 1175 - 180.

Ze4r R, DU . 2017, SRR 45 SRS BB YRR [ 1] £ T3k, 31
(2) :226 -230.

X5 . 2016, F B350 S0 1 TR IR B TR T 5 b 5 R
HIsZIE [ D], dbat . Jb st Tl kA

XIHE %) . 2002. F AT [ M]. b5t Bb2 i it

TWEIRTR B4 . 2003, RIS HELAE ANSYS A SEiti[ ], AL
N ,23(S2) ;448 —449.

Tz, et AM3E, 55 . 2017, IR+ 004G B YIRS R B0 F 5%



3 1 sk BEAE . RN AT AT M R S 3 A 581

[J]. R R 2= 2 ( AARRHERR) ,47(10) 136 —41.

EICH . 2013, W0 5 RK T@SY [ M]. dbet. AN RIS W)
it

R B FUGAE 45 2012, T R SR K R ik A K AR B o R
PR EERE [ T]. KRR E AR ,43(3) 119 -23.

WK, SRS  SKE 45 L 2018, FLAG3D 7R3 484 vF 59 5 FF
FE[1]. 54, (9) 7 - 10.

Brandes H G, Nicholson P G, Robertson I N.2007. Liquefaction of
Kawaihae Harbor and other effects of 2006 Hawaii earthquakes
[ C]// Proceedings of the 17th International Offshore and Polar En-
gineering Conference. International Society of Offshore and Polar En-

gineers, 1169 - 1176.

Byme P M. 1991. A cyclic shear — volume coupling and pore pressure
model for sand[ C]. Proceedings of the 2nd International Conference
on Recent Advances in Geotechnical Earthquake Engineering and
Soil Dynamics. Missouri, USA ;[ s. n. ],47 —55.

Green R A,Olson S M, Cox B R, et al. 2011. Geotechnical aspects of fail-
ures at Port — au — Prince seaport during the 12 January 2010 Haiti
earthquake[ J ] . Earthquake Spectra,27(S1) :S43 - S65.

Vahdani S, Pyke R, Siriprusanen U. 1994. Liquefaction of calcareous
sands and lateral spreading experienced in Guam as a result of the
1993 Guam earthqua ke[ R]. US National Center for Earthquake En-
gineering Research.

DL 5073—2000 , /K T i 5P R HIE S].

Seismic Response Analysis of a Coral Island in Sea Area

ZHANG Wei, SUN Rui, YUAN Xiaoming
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China Earthquake Agency, Harbin 150080, Heilongjiang, China)

Abstract

Based on the actual engineering geological profile of a coral island in the South China Sea, a two — dimen-

sional island model with seawater — island — seismic coupling is established. The FLAC finite difference method is

used to analyze the seismic response of islands when horizontal input seafloor ground motions are considered in

the two cases. The results show that: (DThe PGA amplification effect at lime — sand island is significant, and the

PGA amplification effect at the corner point of the lime — sand island and outer reef have achieved a maximum or

minimum value; @Compared with ignoring seawater effects, after considering the fluid — solid coupling of sea-

water and the dynamic effects of seawater outside the islands, the seismic response of the islands show a flat or

decreasing trend; (3)The amplification factor of the horizontal acceleration of the island decrease with the in-

crease of peak value of the input earthquake and generally increase as the decrease of the sand layer depth.

Keywords: coral island; earthquake in the sea area; site effect; fluid — solid coupling; seawater action



