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Evaluation Method for Traction Sediment Flow

Regarding Effective Stress Response in Seabed to Wave Loading
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Material Type Loose Sand NC Clay Gravel Note
o bulk density of wet material (kg/m?) 1.90x10° 1.80 X 10° 1.75x10°
s density of solid phase (kg/m?) 2.65x10° | 2.75X10° | 2.36X10°
n: porosity 0.454 0.543 0.448
Gs: shear modulus of solid phase (N/m?) 0.4x10° 0.3x10° 1.0x 10
vs: Poisson’s ratio 0.30 0.30 0.30
B’: Skempton’s B-value in 1-D 0.40 0.80 0.60
k: coefficient of permeability (m/s) 1.0x10™ 1.0x10°® 1.0x107
Eus: stiffness in 1-D of solid phase (N/m?) 1.40x10° | 1.05x10° | 350x10° | E, =2(1-v,)G,/({d—-2v,)
Ks: bulk modulus of fluid phase (N/m?) 0.424%x10% | 2.28x10° | 235x10° | K, =nE,B'/(1-B')
S, degree of saturation of pore (%) 99.30 99.88 99.88 Sr= /K, -YK)/ (YK, -VK,)
cy: coefficient of consolidation in 1D (m?/sec) 143 1.07x10™ 3.57x10? c, =kE, /(9p,)
h,: hydraulic Consolidation Factor (sec/m?) 175 1.17x10° 4.67x10° h, =1/(c,B")

density of air, p,= 0.0 (kg/m?)
density of water, p, = 1000.0 (kg/m?)
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bulk modulus of air, K, = 3.03 X 10° (N/m?)
bulk modulus of saturated water, K, = 2.31 X 10° (N/m?)

TR MR EER) IS L TWD, EhE q & SREEE
Q ITWMHIIKIFT 2 D THREZI OBIS & L TESHT 0, =
B & FTEORZ t £ TR L7 25 g (m?), Qu(m),
A T oM TR LAWY 720 0 BEEEZE gr (M), Qr
(mEEF LT,

B T DR FEEAD O FAME L IZE iR ORI B 5
DT, T OFEMECEBEFE A~ M DWW TERED
VETHD, RELEDR q LEEEE Q 1T, A%IS
NIEEZ BB CEDEMFEOEELDOIZDITEA LT,
HA{LICESIBIETH D, F72, H(7,10) THU - HER
JeFREL Cp, Cq DEITIFIEHER AN HKESIFIZH DA
IFEBEN Y — VI L DRl & RIZI2R D X5k
ELTZD, TRHIOVWTHRNBLETH S,

3. BUR &M ORRTEY

TS« HHE TR A S DT3RO S THEE OB
ST D3 HUAR O Y TR k]9 2 Vi IS M oD 7 0 S 105 B FR AT
ZEM LN, 2 b OB EDOFFEAE & O LEt s w]
BB K QIR T HR—DORELHM LT,

3.1 KBEEH

KIG &3 D PRI —ARKEE h=20m, AHE O %
T=13s (J&& L=1675m) & L, &% H=10m % EfR& L
THRT AN v 7B EE T,

3.2 HhEEEH

TS - HEE TR A S T3 O SR 22
WMELERE LT-, £-1132hoo )b =fH BV,
ERUEERL T, B OMBR - IEE Z2 51 LT 5,
F72, 4 THETERO FIcB g 5 SHEEO HE TR S



wave; type-3, T=13s, h=20m, L=167.5m, H=10m XL =0
bed; loose sand (withut effective stress response), d = infinity
Effective stress, o, Water pressure, p (kN/mZ)I
e

Seabed depth, z (m) Seawater depth, z (m)

min.
envelope®,

wave; type-3, T=13s, h=20m, L=167.5m, H=10m  x/L=0
bed; gravel, d = infinity

3 3 3 3T
i 5 i 5 o » o Ti s 1 8

Seabed depth, z (m) Seawater depth, z (M)

. . i
T Vvertical effective stress) staie, \
a1 UT=[01234567)8 \
\
i min.
melg' ;;;e envelope envelope\ envelope
\Y
5L

, & (KN/mY)
o 8

Ik

T g T

[o'e]
o

Effective stress
3
T

'
(o2}

<20 | I L |

E

z ot —t— 72=0m+
= —— 1m

© 20k —_—t—2m
7 ———3n

@ L — T 4m |
79 ——— 5m

o _ _
.= 60} without i
'g".g effective stress response ()
E 80 [ PR IR M

6 -4 2 0 2 4 6
Bottom flow velocity, v, (nVs)
B 5 HEFTIRICIS T B T & SRELA BRSO B
(@) ARNEHIEEAY, (b) AEIISEREL

AU 2 W IE U DRI 2 B 2IE TG E 2 R LTV D,
B> BT R OKTEZEAL, T Be itk H o IR
E - BRSHISEEZTRLTWS, 72720, X A(d)I3vEE
MEOWIRASDIGE BB L2V GAIS, BIBRKE D HRHBE
LU, ARG INEFKRERIETET LI & 2R LT
b, S D VAR LI L DT, ERUEERE oM L bl L

0T wave; type-3, T=135, h=20m, L=1675m, H=10m  x/L =0
bed; normally consolidated clay, d = infinity
En ol e, g Weter pressyre, (T,
N-50 1 100 150 200 250 300
£ i E\]\r;m - YT =08 1878 seawater
38 101 POER 218,6/8
k] AN ~ 3/8,5/8
% T seabedsurface TN ()
L5
@50 \ 50_static 100 150 \ 250 300
g 14 \\ seabed
= 2- i ) static—"
%_ rtical effective stress) \ por ressure)
) 3l tT=[0,1,23456,7)/8 |
3 max. : \ max.
2 mnd+ envelope min. o, envelope
& envelope \
envelope \
5L \
T wave; type-3, T=135, h=20m, L=167.5m, H=1om  x/L=0
T bed; loose sand (withut effective stress response), d = infinity
E ] Effective stress, ¢, Water pressure, p (kN/mP)
N-50 1 300
=
§ ]
k) -10
& ]
: :
P50 \ 300
E M
N i s
g 2 T (\ertical effective stress) stat \
3 31 tT=[0123456,7/8 “\ :
3 envelope
3 44
QL min.
(9} \
5L envelope,

warve traveliig diroction

g=0
t/T=2/8
vy=0 & v, —f—— a v,
T q x :
. 1
_ N\ (shear zone) %, (shear zonc)
d70 ) =0 d; ‘\E - g
) )
770 ¥ UT=218 v

B 6 HETEICIT D AD G ST 2 R HE)

T, BRODITPGRICH T D AEHIEEPBEETH D Z &
G, ABFFETITRR VD THERK S 2 Tl B 2 3R L 72,

4. FRITIER L REBDRE

4.1 ETED T TOEMEE

411 AMEHERE

5 (XEEHAE N O FTE O S IR DERE ARG
0’y DUFETH T D vy [KTT D EAbZR L TV 5, WFE
AR OFIIS NGB EBET 5 LM 5(@) BT LHIT1
FEM OB TEME 10, BEBIL, BT 25 & &I3mE



Seabed material flow behavior
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