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Abstract

Algorithms which describe the sediment transport processes of redispersion,
resuspension, dispersive transport, settling and bed consolidation have been
developed and incorporated in a two-dimensional transport model which solves
the depth-averaged advection-dispersion equation using the finite element
method.

In general, the consolidation algolithm accounts for the consolidation of a
stationary suspension and partially consolidated bed by increasing the bed
density and bed shear strength and decreasing the bed thickness with time. And
the effects of over consolidation ratio can be taken into account through an
emprical relationships.

In this paper presented shear wave velocity for the variations of bulk modulus
and confining pressure which effect velocity propagation and applied in the

consolidation algoritm.
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oJulA el me& depth-averaged advection-dispersion equationg finite element
method® Ab&3te] #j4istm, B3] Aol HARE F9 H4E A¥fol astdde
A Ahgels Bobsethn & 4 Aok AHE BE AAA b4 25E uk A
223 ADPE ke AZbH el ohs) simulationdo 24 @&k, w3k et A
D% 2 ZA HH 2 UT F7he} Azbe] whE wigt T Zrael 2% HAAHA
Bgol R} &3t algorithme =]1§ 024 o So) 7H5sich. £3 28& vptdA
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AL A HF HAE U po} YA Az Tole] Antsd g BAE A&7
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T TIEL BATA 5 QE ol w, =3 FFEL A oA 9] shear wave A3}
o BB Z, § 4L shear wave U354 B4-3}o] 73} algorithmo] =<lstn
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o]zl ZA ) t)& shear modulus o] W& so}slz, TUT 2ANA 33 AFEEE
A2 & v} Av}< %9} shear modulus B4 & 7] £3lg
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Hardin & Blanke| 23 484 o] 2)std, over consolidation ratio(OCR):= <yl
Al A At Y BACIN G, 2L G B E¥HE 7] AAA e+ o (2)4]
o2 ¥,

Gra: = 1230[(2.97 - ¢)*/ (1+¢)] (OCR)* (0,)°* 2

B714 A ke AYH ] BAFHE o2 $AP o AFY AL gloy TS £ §
HEAME o9 T8 grog 42jA glon, e TFEZ porosity po} e = [p/(19))e] T
A< 7FA & Bolt}. =¥ shear modulus G,9} confining pressureq}e] FA = qJa} 3
o me} ohga] o2 Fojxict

G,=2630(2.17 - ¢)*/ (1+€)(0,)*® 3)
G,=1230(2.97 - €)*/ (1 +e)(0,)°® @)

A T4 G YAY Y} B2 A4 G,obqBAN L, (WAL wd Ao #
AE Jepdch. o]l A EL FFFo] soil?] shear moduluse} shear wave velocity
¢ 544 9% packing parameterel] AL8-® & Qlohe A& ¥elZE T 9o},

Soilell ] 3+o] 31942 shear moduluss} ZHsf F ko] 2 o]n], 271 Mgy
# ¥ zhe] FA o)A initial tangent modulus, secant modulusS-& -$-8-5} 4 AF&-Sc}.
2y W2 W99 HYel|4] secant modulust initial tangent modulus(G,)2} 10°%e)|
3t Wy o] th¥t shear modulus Sofl Wigk 24 7]wo] surs]o] sko, initial
tangent modulus+ of-%- 32 319) A-gH M= FAA4 2 21357 5 o).

271 HHEAMY A} SEo} FF B B LS FIY e, Y EQYA 2
T, ALY HE: Fo] melEojof b, o qt W 4L T HgA e oA 9 FE-FF
E BAE o oz 2¥d.

V=a-bxp-dxC %)
G A Vi A} £ q, b, de= APAQ Aol T Cx & EQxL9) %S R,

<3 1> Porosityel] u}.& Shear modulus(1Mpa confining pressure)

porosity p .010 .020 .050 .100 .150 200 250 .300 .350 400
void ratio e .010  .020 .053 111 176 .250 .333 429 .538 .667
Vp(km/s) 4431 4361 4.154 3807 3461 3.114 2768 2421 2075 1.728
Vs(km/s) 2.526 2477 2329 2084 1839 1593 1348 1.102 857  .611

ROUND G | 1008.25 98857 929.79 832.87 737.45 643.81 552.32 46342 377.73 296.03
ANGUL G 885.54 870.50 825.51 751.03 677.24 604.29 532.3¢ 461.61 3892.37 325.00
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Mpa$] confing pressol A (5)4¢] A A& Agel o8 cha3t o] WA

V,=5.59—6.93X11)—2.18><C ()
V,=3.52-4.91xp-1.89xC ¢

N E§S 050 T3 porosity pgtel W& V,, V.s} U porositye] #H3| 1Mpa
confining pressures}ol]| 4] shear modulus Zh-& A4% A3 <& 1>3 o).

HEQAI} 2L ASE 2 A3 FF W TFH B4 AW FFE] FERT
ol YAz uHste HMARYHAN $E2-FFE FAE 57 I ERES AF
Z7}e) whal Z74gehE AMAS 2AR e o] &2 A U

V,=[(k+4G/3)/pI"* ®)
V.=[G/p"* 9)

ANAE o Bastaly) 8 AE 9 AP EEA 2o uhE A AR Aoz,
k= bulk modulus, G= shear modulus, p&= sand$} clay £3+& Hxe|ot.

Quid oz EHFY A e HATPAHNE & 5 o2, AAFAYAAR V, V,
AL EAE nAs7] 8] <E 1>9] shear modulus A4t ZFE <& 1> A4AAF 5
Qg 2A3} A bulk modulus B, = 1x10°d A%<l (8), 94l &%V, V.& A4t A
I o <& 2>9) Zr

6), (NA L o] 43 V,, V, A4t A3Ha, b)st TUF A3} A] shear modulus g5 °1-¢

<% 2> V,, V, (bulk modulus 1x10%)
POROSITY p .010 020 050 .100 150 200 .250 .300 350 .400

V; |633.084 623.179 593.605 544.839 493.830 449.718 403.683 358.955 315.837 274.730
Vs 617 611 .592 .561 .528 493 .457 418 378 .334

ANGULAR | V, |571.339 563.772 541.138 503.660 466.536 429.831 393.630 358.041 323.204 289.308
G Vs 578 573 .5568 .532 .506 478 .448 417 .385 .350

ROUND G

<X 3> Porosityl] & OCR A4t

POROSITY p |.010 .020 050 .100 .150 200 250 .300 .350 .400
ROUND | .00784 .00782 .00776 .00764 .00750 .00734 .00715 .00692 .00663 .00628
ANGUR | .00689 .00689 .00689 .00689 .00689 .00689 .00689 .00689 .00689 .00689

OCR

<¥ 4> k=14]4 OCR
POROSITY v .010 .020 .050 .100 150 .200 .250 .300 .350 400
OCR | ROUND | .883 .860 792 678 .565 454 349 251 .165 948
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05 chb a
10 cb a
15 cb a

20 cb a

.25 cb a

30 c a

35 bc a

40 bc a

<2¥ 1> V, - POROSITY CURVE(B;=10°, 0,=1Mpa)

<21¥ 3> V, - POROSITY CURVE(B, = 10°, 0,=1Mpa)
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bc

<21% 5> V,- POROSITY CURVE(B,=10", 0,=5Mpa)

<13 6> V,- POROSITY CURVE(B, =10, 0,—5Mpa)
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224l wave velocity 24

10 chb a
15 cb a

.20 cb a

25 c a

30 c a

35 c a

40 be a

<14 7> V, - POROSITY CURVE(B, =10, 6,=0.5Mpa)

10 ach
15 a cb
20 a c

25 a cb

30 a c

35 a be

40 a c

<1¥ 8>V, - POROSITY CURVEB, =10°, 0,=0.5Mpa)

10 ' ach
15 a cb
20 a C

25 a cb

30 a c

35 a be

40 a c

<1¥ 9> V, - POROSITY CURVE(B,= 10", 6,=0.5Mpa)
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sl 2AUA LT ANEEE ALOS ] AHAF 0TI <19 1>, <2 259 ek,

2zt 2 Hlwahd <2¥ 159 V,9] 73$ porosity 0.25-0.40414& Al 423} 0.
250] 3ol A} & Ao 7} e, <2¥ 2>9] V.| 3-$-& Wl 2 porosity 0.10 o]3telx = 79
QA s} 02004009 Hol7} 9eE & & ek Tt AAAL A ARLV,,
Ve 5 A% 25 S dehia Qs

Bulk modulus$} confining pressure?] -2 W3tAA <a1¥ 1>, <1 2>9 FUZ ¥k
W 0 2 A4r9 profiled] <1 3>, <2¥ 4>+, 1MpadlA] bulk modulusE *H3}HA 3
2 o A4 Ml BE <Y 1>o HlE <Y 3>e] Wdte] 2 Yot <ad 3>,
<19 4> 5 T A %L ez 3

Confining pressures} 5Mpa=® o} & w B,=10"7 10°449] V,, V.= <2d 5>,
<% 6> A Y B,=10"Y A$E V@A a, b, g AeA < FL& F2 AX 2L g2,
Wate] ARE <UD, <THP4>oll HlFHAE HIE A FAY & A& AER A
51 ¢lt}. £ confining pressureE 0.5Mpa 3t} <2y 7>, <29 8>2 1Mpa
o] 99 TU W3E R F 2 Yt

olgpe AE B o A Wt Hge A9 FAsttn # F A )ALV,
V, 3t 2 shear modulus g& At&sled T 23171 A9 gtk AL 2 A% 5 ol

olal gt AHE 7122 V,, V, 3> 2 shear modulus§ At&3}te] 513 algorithmol] 2] &
£ QgRE gdalr] 93 A4 AFdE <E >3 gon] Fh=0.104 34U A4
OCR& <X 4>2} 7bo] viephdt}.

m. & =

HA4E o] % s} A FTAA HhEA meiHojol & 13} algorithmel os}
o, A 29 V,, V, 48 o] B3 34 As} g 2 AEL 4L 5 AdH

(1) Bulk modulus, confining pressure 3t¢] ¥3}tel o2 V,, V, 32 Fx41e] Wzt 9l
o FSol WE W3 %S dX gt

@) 2822 V,, V, 322 confining pressured At&3le] 313} algorithmel 58304
v} ZkHsta A A3 ubge] E LR Atgdo

(3) 1Mpa confining pressures] ©j3] OCRS T34 s|4 & Axte <X 4>¢ 2o}
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