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TWO-DIMENSIONAL NUMERICAL ANALYSIS ON EFFECTS OF
FLOW VELOCITY AND WATER PRESSURE ON STABILITY OF
ARTIFICIAL SHALLOWS COMPOSED OF DREDGED SOILS
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The stability of superficial sediments of an artificial shallow composed of dredged soils is investigated using a
three-dimensional coupled fluid-sediment interaction model in terms of the Shields parameter (SP), the relative effec-
tive stress ratio (RESR), and a SP modified with RESR (MSP). Topographic change reducing the stability of the
shallow relates to large values of the averaged SP (ASP). In predicting ASP, the fluid-sediment interaction is essen-
tial because SP varies with the topographic change. In addition, the stability of the shallow can be evaluated appro-
priately using MSP because it is possible that the sediment mobility increases with RESR. The effectiveness of a
coarse-sand layer covering the shallow is demonstrated to improve the stability of the shallow.
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BrERWE, RS EHOBERSEMEL LT, W
LRI Sommerfeld it &k, T (z= -
50 m) I slip &%, ERICEA—ELRMGEE, F
AT & AR I AE Y o 0&dEL2R L, VOF M
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WETELTEY, TORETENTIHEE DK
ENTWEZHTHIEEZLNS.

MANEmO T ETR L-E-6(a) LE-7(@) L v,
n/H ODBRXEEBPFCANREFERFLTEY,
THIEKEOREZTANA, T RbLBREAFHET
oIBHEMLTWAZLRGnD., LER-T, B
S Shields &2 /- 7, DEBRRD HND L OO,
ol DM LY WRAHORMEABREE->TNS
EHERIENRDZ b, MAEEO TH CIE RO
BExOTENFEFETLTIWDEZEZLNS. ZD
PDRIL, AEBE Lo, ORWESR LD bETA
SV ML LHERTE 5.

—F, Wil AGEE (B-6(0), E-70)) Xk
(B-6(c), B-7(c)) TiLn/H OBEIMEEIC 1 23
LI LEMAHETE D, £, #iTn/H OB
FRHZHERKEVARE LT WERM RO LD, &
W2, E-T0) AR Lz LWL O #rE Tik, A

-702 -



0.5 ] O.St‘
m 0.0 /\ /\ /\ m 0.04
~ 0 ~ 0. NG —
] A=A~
< 10 _ = =ER_S——
*t') SN\ O -3 E LA -
= e e T * 00 z
* N Y Aty A
N L \J o
194 198 ‘
= 00— ~—— < 0.0 AV‘WA] —
1.0c -1.0C h
18.0 19.0 20.0 21.0 18.0 19.0 20.0 210
t/T t!T

(a) il O T B (b) i R B%

B-6 n/H, ., 7n,, AOREZEEL (MWL, A k)

0.5 0.5F !
‘:E 0.0 /\ /\ /\ EE 0.0 = _
b-o,sbj U u \ Ss , :
~ 100 -~ 100 - v .
'P *b — Ti’l - rtoj
l‘i 0.0 A f\_ P2 :": 0.0 — S
hlf T e Ty lr Y )
— Fes *g v 4
*1?:8 e "?:8.;;;:-,, s oo
R~ ™ O.OBVVUMWﬂC/\i\‘
-1.0 -1.0 i
220 23.0 24.0 25.0 22.0 23.0 24.0 25.0
(/T t/T

(a) #hiNlLm O TER (b) 8 A 5

®|-7 p/H, 7, 7,, AOEEEL LWL, A R)

BHRALZ RS 1.0 IGES R EHEFIZREL o
THEY, o, OREBN & LEZRANRH S LR
HRBTEBE. 22T, A>0 0 OETEZELTY
HZLinkb, EORERA TR TRICERT5RED
BRE-TEY, ticksLWoBEBMRBESH
HAREERE WX 5.

PlEX D, AZEZERBLRWLBEHTE -7 #
L EWC X AR OSE L RS, ABRKC
BOWTHLAZZEE LAV ETHOBEH LT E21B
T B EBRMERH B L ELZOND.

() BEBHOME

E-8 i MWL COBWDOHREZHIRTE. P,
BWELEVEESEIE-3) i, #E2EE I
B L -G8 E3E-3b) Y35, H-8 Lo, &
WEITH EBRBORMD d, BREL RBFDICHE-
(@ LT BREIWOTHZ LENHERT
5., k72, BEDOHEME L HIZT. DRKEVE
PR 2 (2L 200, RO WHIE: 8 R4 28N
BREDLLNALOD, DRSS mEB2HEDD
Wink &Lz RIS ERahb.
ik, BISRLARWA, D= 075 m TiTEiciEs
REFHE] 0 0 TR 53 i o P (RIER oo e it BE Lo 3 %
ENTWeEDThd EEZLND. AFFEOHHE
Tix, D=075m OBWRRLHRETHE LA
Mcxd, LAEXY, 7.OBANOHETEEL
TOBEBDOEHHENRRIETE D L LB, KLHR
M DBEFETHEILETR LY. B, NEOHE
FHL LWL THiER STV 3,

-
—

= 0.5} R 30 Saward Crown Lag]dward 0

ope T ; ope

Y EY NPV, WL\ - H]
= 20 iy Y

-0.5 E | ol

< 100 — = LBl
o P “’l <10 20

00 R i .

P Hobian,, 1l

g (| eSO (B 0.0
QP et W :

?8 )] 100 xzag] 300 400

0L IANSAS (a) WHBED=025m

-1.0 1 2 Scaward  Crown  Landward 6

180 196 200 210 Slope i Slope
t/T 30
(c) R E iy
‘_,:: 10 &

e R B o

m -—r-h..__‘ju\hr_\-’\} %‘%b H

~ 0.0 —— 0 00 200 300 400
> x [m]

o (b) BRI D=0.75m
E W 30— Seaward  Crown Landward 60
S 00 Slope : ' Slope

“% —

s B
14
< 0.0

1.0 ; % e

220 230 24.0 25.0 : %,
t/T 0 100 200 300400

x[m]

ORFS:EE S (c) MWHERED=250m
E-8 BRvoHE (MWL)
5. ZBOMBEELORNE

ZZTiX, FSM 2HWCHEE{LEZER L -5
BAATV, #HEA{bOFEE2ERET D L i, Bl
#CHiat L7 Shields $7: ¥ & OEHREZH &M
D, EL, MESEEHERBIZETSZETOL R
FEWIM 2 5 80T U7 H a0 R M A T EH R A s i
OB SEERTIIRWI Ehb, KETIIERK
BSEZ O OMBEEICER LR, ST
OMEEEZNRE X AHEPIOES. BER
WL, BT COMRFHCEEL Ty/T=21.0 (MWL) ,
250 (LWL) ¥ TCoOMiBLE{LiEesgs L.

E-9 CfHREED S OB A bR Az, 2, E-10
\Z¢/T= 18.0~21.0 (MWL) , 22.0~25.0 (LWL)
CTOH, 7, LOGNERT, B-9 kv, #Es
-EL LERETOHBECBWTRERT BEL
TR OMEHE (MWL ; B-3(a) BH) R
SULEEOMAER (LWL ; E-4(a) 2 R) CTHEE
EBRKEL, ZhboEFctmoEEMERMEVLZ
EWRFA. Fl, ERMRKEWLE PR LR
EmOEKETH/IRELMBEERETCTRBYE
EMRENEEZOND—FT, THRPMSOEM
EICHEHBEAEERTEALEEZ TN E
fERTE S, WEEEOT 2R LEZE-10 kv,
ML E ZNIZE I WIRBOE{LO - DIz HIFEE
—E L Li=HEA (H-3@), B-4()) Xobznh
B OB R TIERT L TWA Z LS5, L
ML, KRLLTEBREVEFEARBDOND Z
Ehnh, SHERLMEEL R EELEND. L

- 703 -



"~ Seaward Crown I.agidﬁéi‘drr
e

Seaward Slope Crown Landward Slope T Slop ; : ope
: ; ; TTH
002+ - - 14.0 20 i ey 2
p— H — 21.0 E Nt n
E ion falbe it caiia o R om0 -,.A -"LJ i = W
= 000 Vo LAY S et =10 20
y v NAAAY vy : = MWM
002 & 4|L; % -
Aok i . H . - . . . [T 2?0 300 a0
50 100 150 200 250 300 as0 400 ¥[m]
{)“W (a) MWL
a0k a) MWL 0 Scaward f‘mwr; 1 nndward o
Seaward Slope | IL Crown Landward Slape 7 ,r Slope : e w
002 | ' - - 16.0 ; 7+
I " : L— 250 : —=j
E J : : lao"
= 000 . -—-“,‘L-.—.. Tt i N
4 & | L]
002 ] : \ destlliaiciin o
| 100 W0 30 400
205 m 100 T 50 00 350 g ! x[m]
x[m] (b) LWL
(b) LWL ®-10 MHE&DH, 7, &
-9 MpLlLiAz, (P h) DA (S h)

L0, WIBERORAENE LATECHRALEE ©
BhfrElzshHsEEAED LA b0, FOHE
LA BENHERENLL F il cEd, £
AR L7 X D ICHEBEEBRE LB Z L TR A
T 52 Emb, KELMBEMIEL D aHEHED
H5 LR AR EWORENEEZ M 57
I, HREEHEECOMAEER*ZE LI
HIRRARTHBEEZLBND.

6. #EiR

BT &R IS ALEE 2D #,
FOREO LW OLEME KRS & B E{LOMEA
YER YT T 2 2R eEHEET VI L D B
L7z, #OfRR, LwoREMEME L krs
U A AHREED & 5 5PT XY Shields 3 Cafli ¢&
H5b00, TOMEBMBELE EbICE#SHTII L
POWHAEEHEZZERE LEAARRAIXRTHLZ L,
BN ITHOREMEZM LI IARILEE LTHE
HChaz LaxBbILE. EL, KETAO
EAMORIEX 7 s 2wl end, ANLE
By % Rt RIC L - M I KBRS & O LB 24T 5
Elbic, HERHEELABRNS Lo EHBOH
BEAT 5 70 K — AR 2 B B c T B 70T,
ELOBNEEDLETETHD.

BE X

D& EE, WIE ¥, mFHEEE, BEAfA FR W\

EREAHE, MEXE: B8RBIUCALTIROGEY

LR D EBAL & IK BB OB iz B3], K
BEEeEE, %2138, pp. 149-156, 1998.

E MER, afHEH Trh SHEE BHg

Fno: AT T I8 HuRR M 22 e IO B - 2 B SE TR, R
TR0, 55474, pp. 526-530, 2000.

3) A ARE, Solomon C. Yim : iR & M LOHE R

fEM&ER L 3 RoEET VORI L RE - Sl

BlG~oiH, MWIrBRERCE, 8 25 &, pp. 1227
1232, 2009.

4 FREME, KEEE : BRSO HEBDOREELE
lé L EMERE A # LdEIC L DEE{ks
ab—val, WBERRRIE, H24%, pp. 5762,
2008.

5) BRAHE, KEEE, BEEBT, DL BRECE

AT 5 REMICE 5 SRCHEE TR RO Lo
TiCBI D78, T EMICE, & 56 %, pp. 486-
490, 2009.

6) Hirt, C. W. and Nichols, B. D.: Volume of fluid (VOF) me-
thod for dynamics of free boundaries, J Comp. Phys., Vol.
39, pp. 201-225, 1981.

NHEE BB EE S SR EEEERITE,
WS IRCE BIR, 5 63 &, 5 609 5, pp. 1576-
1584, 1997.

8) Roulund, A., Sumer, B. M., Fredsee, J., and Michelsen, J.:
Numerical and experimental investigation of flow and scour
around a circular pile, J. Fluid Mech., Vol. 534, pp. 351-401,
2005.

9) Brackbill, J. U., Kothe, B. D., and Zemach, C.: A continuum
method for modeling surface tension, J. Comp. Phys., Vol.
100, pp. 335-354, 1992.

10)Mizutani, N., McDougal, W. D., and Mostafa, A. M.:
BEM-FEM combined analysis of nonlinear interaction be-
tween wave and submerged breakwater, Proc., Int. Conf. on
Coastal Eng., ASCE, Vol. 25, pp. 2377-2390, 1996.

11)Salvetti, M. V. and Banerjee, S.: A priori tests of a new
dynamic subgrid-scale model for finite difference large-
eddy simulations, Phys. Fluids, Vol. 7, No. 11, pp. 2831-
2847, 1995.

12) PHACE, AKBERX, HERMTHE - W EEEOER &k
LESCERTHBRENCET S 3 RTHEYV I
L—ia, RN, BAWEHES, B 298 F
2 5, ETRIE.

13) Yamamoto, S. and Daiguji, H.: Higher-order-accurate up-
wind schemes for solving the compressible Euler and
Navier-Stokes equations, Computers Fluids, Vol. 22, No.
2-3, pp. 259-270, 1993.

14)Engelund, G. and Fredsee, J.: A sediment transport model
for straight alluvial channels, Nordic Hydrology, Vol. 7, pp.
293-306, 1976.

15)# Zhde, gz, B K mERROBIRIC X
SR b J OB E L, HEHRE, F 26 &, F 4
&, pp. 125-180, 1987.

-704 -




 
 
    
   HistoryItem_V1
   AddNumbers
        
     範囲: 全てのページ
     フォント: Times-Roman 10.0 ポイント
     オリジナル: 中央下
     Offset: horizontal 0.00 points, vertical 28.35 points
     前置文字列: '- '
     後置文字列: ' -'
     レジストレーションカラーを使用: いいえ
      

        
      -
     BC
     - 
     699
     TR
     1
     0
     303
     142
    
     0
     10.0000
            
                
         Both
         6
         1
         AllDoc
              

       CurrentAVDoc
          

     0.0000
     28.3465
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.1
     QI+ 2
     1
      

        
     0
     6
     5
     6
      

   1
  

 HistoryList_V1
 qi2base





