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Discussion on influence of limiting analytical domain in FEM
analysis on wave-induced seabed behaviour through
comparison with a theoretical solution
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Effects of limitation of analytical domain on seabed behaviour under wave loading have been assessed
with FEM through comparison of the results with a theoretical solution. In simulation of 10-meter-thick
seabed, there was no significant gap between numerical and theoretical answers of stress and
displacements at any place. Meanwhile, in simulation of seabed with 1000-meter thickness, at some
depths, the numerical results showed large distortion of stress distribution near side walls which
resulted in distorted isochrones of displacements since they are given by spatial integration of stress.
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BRI N BERRIZE 72 D “IROTHME-IAR IR L, Sh & U CHiviE Bl 1T (U NRIEE) 23FEH L 72BR
DEN < ISR (72120, UNER, FEOTh, BESZERL) Thd. —F, AREREZHWTEERD
RE xR Gh, HRZAROERTH B2 0ERH 5. AT, HBRETLVE2X 1O X IZHEL, B
EdZ10mE7/Z1X 1000 m & LTI 21T o7, Z OfEH % Yamamoto DO FRGafiE & Ll U AN T H 8] 0
DFEBZOWTIRET L7z, BER ST, Ml TECIEFK « SRiE/K AN E E, (Al TIEPEK « ARPEZENLE E,
RE TR « ZBAPERER E Lo, F7 i3 B & AEE, Bk & U COEITIEu,, & $hE 7 IR

STz, HBROWIE R OBIRIN I DIEREE, £ 1D XD ITE

ZTe. DT
EITE % uye = a, sin(Ax + wt) BAREREL & [em/s] L0x 107
HMEAREL E [kPa] 1.4 x 10°
RT YU v 0.3
VYyVvYy vyvYyYv vVvyy A4 =
7 X Y K OBFEHEMERR S K [KN/mT™ infinity
(% KO BN IR B 7, [KN/F] 981
d [m]
(50 elements) AAES S
. 168m ¥ H[m] 5
= y
BEREIRNE ag(= Hy,/2) [kPa] 24.53
< JEH Ts] 1.3 x 10°
h =336 [m] (Im@336) T w (= 2m/T) [rad/s) 4.83 %1075
e SR (] e S B K #ME L[m] 16.75
1 R ET L W4k A (= 2m/L) [rad/m] 0.038
SRR 20 WK T BT IET . B CEL/T) (] 129107

*1 WveE, SAI%ME

X EEMMERE L LIZED

F—U—F ERIME, AIRERIE

A& T464-8603 EHRL HRTTTHEXAZT TE L052-789-5072

JSCE HNISFEE T AZREEARE78MIF RAMBER

© Japan Society of Civil Engineers -111-10 -



[11-10 AHSEE Lt AS L LEALB7SEERLMERS

FEMTRE L, +o e kD IERGR A HARIC B 2 7= L S OEFIRIEIZAE H L, Yamamoto DBRGmfE & gt L 7-.
X2,3,41%, TNENBEJd=10m OHADIEE z=1.9m, d = 1000 m DHFADOTHE S z=1.8m, B LV d=1000
m DA DIES z =205 m (T DK ERELENE, n& K EARE o, & AWIGE T, DL EFRC, &
Gigl-&e J%Tﬁ@ﬁi%ﬁ’ﬂﬂ#*ﬂfmq:ﬁﬁ WCREZLDOTHD. DT, WTHNOKIZE Yamamoto O FRiwfE % f
Fl7z. £7, d=10 m DT TlE, EOERSIZBWTH, M2 O X5 ICmEREED Z<EF (BX% 10m L
W) ZBRE, 8T« BALD3 a0 b BRI & RIT IS — 80T 5 2 L b D . —J5, d=1000m OfFEHT O HEzHY
&b\ﬁ% (z=18 m) TiX, K3 DXITHEDESDREIIE d=10m OFENT & [RIERIC—ET 5038, nlizo>nT

BEEEDN DI K Z 70 m AN TR E < BlEwfg & ATREICERAE LT TV D, T72bh, K4IlTREnd LH1g,

ﬁ@/ﬁ‘zr BB DR 2 TRV R RES ClX, T O EAB O LT WIS T, AT R

DI G3 AT DBEL S TR BTN T2, r;jj% SIS Sy U CoRE D AALAREDS, I OALE 2350 T

HHREN D RS NTHEND Z & L7 D,

] v 0 ~160 G 00 100 5 160
x [m] x [m] X [m] x [m]

(a) REZEAL & (b) $REZAT 7 (c) K¥EFNET) o (d) AW 14,
2 10m ﬂﬁﬂ&ﬁawvﬁﬁﬁ@7k$jiﬁ®éﬁ#ﬁﬂﬁ FEEz=19 [m)])

7, [kPa]

g " T SR T T I
(a) KFZANL & (b) SHEZEAL n (c) KEENEST o) (d) EAWIST) 1,
3 1000m HUARE 7 /VAEHT DK ST o M EEHFE (RSz = 1.8 [m])
0.0002 . . . 0.002 T "
fiﬁm A 2 ]
0.0001} 1 0.001- FEMfi# 1 =1 = 1 ]
T ] E, / E o k"' v -“‘\— < o >
,ozgo1i\/’~\j§ ,0_001/’ g 1: i & 4{ "\.\i
-0.0002" 65 . [6m] 00 -0.002=——55 " [6m] 100 160 . [6m] 00 100 . [6m] 00
(a) KVZEANL & (b) $REENL (c) KVHIETT o (d) EAWIST 1y,

4 1000m HE 7 VR DK S O Y REHFE RSz = 20.5 [m])

4. BHYIC

KETIE, AT TICH DA RIEE 2 A9 % “RoTHMEHEE O BIR A TEARAT 2 520 L, Hullk oK 518
DEERDIL Y ZE L7 Yamamoto D P EmfE & ATREZMOLLEIZ LV, fEFTFEELOITHEI Y DL LT
ZOOMFOTEHEIIMATHEE O JFEN R EWIZEBFIC R D Z L 2R L. 5%I1F, BRI L, BEREKER
hZWR LTk L EOREMRT D &, MATias e T IS LOAE RIS NANIE L < 3l € & 5 2 HEEz o
5. AWFETHE DN ILIE, AR OB OR RN EOREEMBOLETE 2 E LB BN TVD N
ZAHET 2 TR0 5. Fe, MO (BEMEANE) OB OV TH IR THRET L T <.
BiEE AR, BEEOTEEAIDIG GETFAITE  BREE5 22K14324) OHiBI A% T THEM L 7.
SEXH
1) s, SH, BE021): JEMMEMRFMA & 2R ITHIRICAE -, # 56 [AIHE T 2HFFER L2, submitted.
2) Yamamoto, T.(1977): Wave induced instability in seabeds, Proc. Coastal Sediments, ‘77 AXE, pp. 898-913.

JSCE BHISFE T AZREEARE78AFRAMBES
© Japan Society of Civil Engineers -111-10 -



