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Abstract This paper uses the Dynamic Biot’s equation as the governing equation, and adopts the finite element
method for space discretization and the generalized Newmark -3 for time discretization. A computational program
PORO-WSSI 2D is developed for the consolidation and dynamic response analysis of seabed foundation. It is based
on the program SWANDYNE which is for earthquake analysis. The consolidation modulus in PORO-WSSI 2D is
validated by the Terzaghi 1D consolidation theory. Applying the PORO-WSSI 2D, the consolidation process and the
final consolidation status of seabed foundation under a large-scale composite breakwater and hydrostatic water pres-
sure are intensively investigated. The computational results indicate the PORO-WSSI 2D can effectively analyze and
evaluate the consolidation process, and predict the shear failure of seabed foundation under marine structures. the
final consolidation status determined also can provide the initial conditions as true as possible for the later analysis
of liquefaction and shear failure in seabed foundation under the ocean wave or earthquake loading in engineering.
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Fig. 1 The computational model for the Terzaghi’s 1D soil

consolidation under constant pressure
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Fig. 2 The comParison between the numerical results

and the analytic solution for the pore pressure at different time
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Fig. 5 The distribution of pore pressure in seabed foundation

in consolidation process

400 : : : : :

380 i 2=0824T/TN

P40 o et : ____‘:_________".“/hz=4'_1233 .<

343

320

pl/kPa

300}

280 [
260 ....“....E.A....u,. : PR,

i i i i i
24%0 100 150 200 250 300 350

x/m

K6 FLBR/K IR I AN IR ZI7E 2= 6m 48 E 504
Fig. 6 The distribution of pore pressure

on line z=6m in consolidation process

PRAD - UKL AR o 1T B 25 Bl I ) T PR il
PN A BONE 0 3 T8 5 A ) TR 5 T i 23 3 T Ok
ARSI 3 A BATBUZE . MK 8 HhifE FREER A
Y N7 (4 o3 A Al UAVIE , 15 128 B TR 45 A ) 1Y IX
I, N ZE R RS M A TR 5%, BT N T AR T 05 4R
TIAESZ A5 B IS N T B8 T PR Ak P 8, A7 A BK Y
BIRLIIER R IX, BN e KR G ik 60kPa. X M
AT 3 5 DX 2 T DR ik i 2 BT DI RR , A
TS PR 2 R 9 S M A R IR 1) e L A9 DA
19 Je it RIE A 252 45 B BORAE B 451
PRS2 U 1 PREEA A I LR 50 A Pl o DAIET 9 ] 1A

LN Histréss intiitasing |
10 102 10! 10° 10!

VLB E/mm
3

-100

K7 MRS R R LUK I EEC(A) A
FEUBE 7 35 i (B) (3 B2 (& = 218. 5m, 2= 6. 0m)
VAR BUAE A I TS B R A (C)

Fig. 7 The dissiPation process of pore pressure
(A); the increase of the vertical effective stress
(x=218.5m,z=6.0m) (B) ; the settlement of the

left-top corner of caisson(C)

50 100 150 200 250 300 350
x/m

P8 A PRt 41245 58 B AR R B 3900 A

Fig. 8 The distribution of the stresses in seabed foundation

after the consolidation process



20(4) et4&l&E . EMaFeB AR L

RNE € A NEE R E i 645

0.00E+00
-1.00E-02
-2.00E-02

-3.00E-02
-4.00E-02
-5.00E-02
-6.00E-02

~7.00E-02
-8.00E-02
- -9.00E-02

150 200 250 300 350 Y

x/m

P9 g PR 66 235 58 R PR 2 8% 10 5 A
Fig. 9 The distribution of displacements in seabed

foundation after the consolidation process

B TR AP IR E N B B R T ER T, RS
TR w0 & A B R B T R S A LA 2
100 (A3 R, 76 524 B I8 32 20 0 1) T IR i i 1) 72 )
sl 15 5 B o KPR Y R R R OFT A
10mm,, 7€ 3= (45 R, Vg PRIE Al P4 1 B8 FL IR R
BRI, 524 D U B 1 T R 2 i AL UK [ T
(D 500K A% 3, (56 5 80N 380, B 3 1) T UL
Ko 4B R 1 B R TR i 535 100mm, [A] B
T2 T [ U B 1 Vi DRSS Bl K R VR

B A [V A5 TTRA: , T R 3R 18T %) $5e KATUR% = AT 3k 40
~60mm
4.3 HERB INEEZS T

AT A BT 7 PORO-WSSI 2D H1 i
R R Biot i FE (BF u-p A0) . 7E
TRAE I RE A A U AL BRI AR 118 o 5 R
JEAE I {E LB AL A B A X T A U A A X
BT HE, 5 Biot [H45 AL, A SCR AT
PR RA ) Z S P . Biot J7 FEANRET &
0+ Uk AFLBR AR AL AS AU B . HBERL A T
HEERA T . BIANE 5 2B N R 152 3
KJEH B fr 2R R AE F o kb s ks 1 L B K 4 T skt 3
WHEE AT LA EEIE S 0. X 98138 REUR Kb
TRFIR , Biot [ 25 J7 7% Wy FH P i 52 75 24 AT 94
VB —Fh et 148 FRJCA Y, PORO-WSSI 2D 1] L)
WD 53 A e L Bl R R 45 A 0 1
BEZ A3 EE Y, & 10 (11 J& PORO-WSSI 2D i 7
AV ) Vi DR E 52 G B R SR A T [ 25 3 # h
TE c,t/h* =0. 8247 Bt Z1 i o JBE 45 R ok 138 33 14 43 A
TH0L. HIEFTLUE W, 7EL G B R S I8 R,

76 A7 D38 PRI A (9 7K P SH BETE e 07" = 0. 8247 I}
2053 2 COUED) AN A7 (IEED) 5 88 F I 32 3% 1)
FOE) o EEEBIWISRIE T, AP =MBKX
ﬁ%m”ﬁ§%$%0mﬁﬁﬁk%@ﬁﬁ§o
=SB IXIN A A TE JAUL T W PEAR, A
PRI TS FEARBEA T . ﬂmﬁ&ﬁ
PR DX I 22 S A BT DDA ) B A

S0 c 1/h?=0.8247
40[

Unit :m/s

2.08E-11
1.71E-11
1.34E-11
9.65E-12

5.94E-12
224E-12
-1.47E-12
-5.18E-12

-8.88E-12
-1.26E-11
-1.63E-11
-2.00E-11

S0t ¢ t/h?=0.8247 A Jolt nfa
40[

513E|2

150 200 250
x/m

B 10 R PRAEERITE AL 43 B BERAR AT T [ 2 R v
AE t=1. Oh I 2 ) 4 2 5 1) 53 A3
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on line z=23m after the consolidation process
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