5525 % 41 KOB ¥ R Vol.25,No.1
2014 1 H ADVANCES IN WATER SCIENCE Jan.,2014

ZRERNNBRKIEST PRIVERTEGE
E )):%1,2’ jljélil’z, E%jﬁlj

(L BPAREEAESLTMEALEE, IR F8 2661005 2. FEEFERFIRER S TRE%ER, IR H5%  266100)

FEE: MBIR TR AU R N RS I 5 IR TE U V0 32 s #8 & 00 A Bt R, R S R AR T U DRI B e R ML R A
B WEERW, BORAEM T IR A 3l K vh Rl & — AN AN W7 T R SR R, e 23R B — AN I S ol R RE . IR
SRS IR BE RN i IE R s Ny, RV ES), Z2EmERPR N - AEERE., BBRD
SIARME G e el A, IR L 1B IRAE T R I 5 oh il 38 B2 ST k. A E WAL A,
AR b A B T U IR AR I R IR B RN WK R = A IO b O b v A U M AR AR AE B R, w2 R
T T VR AT IR ol i A R o

KR W WK vhR BRI RV FES)

HESES: TVI4S XEkARER: A NXEHS: 1001-6791(2014)01-0115-07

PR S B R viR) , REWE TS R AR T BT B, R A o O IR M R, U I A R A A
Wi e ke o VRPN SR SR I T R 8l o P — A SR A ), R R ) ) SRl i
PR 19 s 5 o Rl 8 38 DU 2 9 3 T 8 T MRS E PR PR 9 2 BORAE T R IRV Bl B S E A B RS
WhgE . W MG SRS & A 3 R R A IR 1 W AT (H 5 U8 VbR Sl B A G A PR g
Te U0k Bl A9 A ot — A~ i T 2 P Ml 1) L, BN R VD BOREL 2 Z B L K H D M B2 AR, T3 At
BT AT IR B AR AR KA A A R K AR 2 B R L TS W R R B, R I U8 v UL A R
ZBTAAEM . X% R T MEB WA TR RS, W M T E R T BRANT
VLR B 8 V0 RS S R AR TR AE L RO AR TR T T 0 I TR R T 9B I e A0 UKL 8 10 )
B

WEFE R, BN RERS 5 R I R N W2 AR FL A ) SRR, e R AR IE B8 il , 20 ) Jo i 5 1 2
FEBE A AL BRK IS R PR, [ B R B S (1 PR U8 0 A B R R R R iRT B S —  JEE A LR &
AT, B R E R R . AR, WK WAL SRR B R R R R R i &
(91 BUDUREE A BN 3 5 i PR P9 S L BROK ) BB R X N E FR = 0 0 (LT T i i
B LR AT, TS BN 9B A I D A S R U8 v R AR Bl B o R 46 DR TET R 1 3 Bl R AE 5 B0 MG
TR VD& 3 A vl J AL GE Ve v B 1 2, BRI E B R TSN A, B IS A A G i A
B o ARSCRET + 52 5 RV S Iy A AE 5 B BB o A IR AR T W PR b B A BEAL 5 0898 A T R T
19 AR TR, I A T BERAE T PRI S P R B ST o AR R P A L B A
B, B EIFHIAL I T A SR LA I PR vh A P 9 5 B AT S

Wi B : 2013-04-15; W4 HARAYE: 2013-11-30
P 2& MRk : http: //www. cnki. net/kems/detail/32. 1309. P. 20131130. 1543. 007. html
EEUWH: BEXAARFEEGTTHIE (41072216) 5 5 55 A1 1224 Bk 5L GURHIF AL 4 BT B 5 H (20100132110001)
EERE T E£18(1986—), B, REFIRA, MEURA, FENFERRE S WM.
E-mail: wanghu824@ 126. com
BEEE: X4 %, E-mail; hongjun@ ouc. edu. cn



116 KB ¥ R #25%

1 HgHES

1.1 YIEER

TEVES, BOR TR BB 7 68 98 ek 28 v R N A 3, A [ B BE T R - 22 18] RS [6] i LB K ) 3R
FRBRAEL T 7 A FE D BB, BEMIE B . HERR S B HEZK L FY, DRI Hs 86 B2 sl N 1 7 1)t 3502 38 0 )
(9 7 1) el DAV DR PR30S 485 170 PR T o 38 070 7 R 0% . 385 WA UK R 1T 908 0 00 1 e SRL ke st il 7 i 8 v R 1Y
B3, B RV E P T — D T S R R R o BOIRAE TR T R vloR 6 4 BRAIL A A1 1 B s
FEEN 1 (a) ¥ R F AR IR —Je P kL A, 2 G0 1(b) Br7R, fEAESE Iy #i W Fn b 28 07 i 2
fill B — 0B Ty, M T BRI ) B SR B T TR 0] gy i, BT R R, AT A
Ve VD JORL I G SRS S )N Ty o TR B IR ™ A — AN IRV R D), — ELPRTE Y 7 88 3 e v i S s Bl i gy,
Rk sh, vl kA4

Bl 5 D IR R EEAE T, IR IR RV R 3, B &R S R T R SRS | BREE SRR, M R 1 HE
ATKAR SR WA, AT KT b ARG, PRI VD & 2 AN 1) T & J o B R 2l 9 U8 v an Rk kAR ¥ i
iB U BT R I IS B — SR M R, M L(a) BRI AL 1R, KT KT
KT BN AR Bl RN T R, Ak R 2R AR R, T RS KRB I, IR )
AN R A N = N2y N TR 2 DA A RSB a0 TR v R A A B vl TR 7 | P £ 1 71 £ s o =g 2 A |
90053 T AR T 5 o 2 o T 22 [) P R AR, il B P R B

Y4 @ e )

GEINAYZS
PEL R AR T VA B R F A T

Fig. 1 Physical model of the wave-induced seabed scour
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Fig. 2 Typical pore water pressure curve in Tzang’s test " Fig. 3 Variation of shear stresses along depth for example 1
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Table 1 Parameters of example 1

G B IR A Re/10° A X R RS BARRPH N R PR 1T f5e KA 5 A2 B U1
RSsm AP-AL™")/(kPa - m™! LRCE A a,/r f r./Pa r./Pa
( )/ ( ) " .

0 7.40 12.19 639 0.016 0. 649 0. 877
-0.05 9.74 9.37 560 0. 020 0.623 0. 638
-0.10 12.20 7.31 495 0.023 0.559 0. 386
-0.15 7.88 5.78 440 0. 025 0. 480 0. 828
-0.30 10. 32 2.98 316 0. 036 0. 357 0.579
-0.45 10. 32 1.61 232 0. 051 0.273 0.579
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Table 2 Parameters of example 2
VEHE/m "@ﬁlﬁﬁﬁfg | E%@SI *HX'J‘ﬂfJ]i*i%EB TE?%I@J{;%& NI &N I i Il 52 3y D) 1 g
(AP-AL™")/(kParm™") Re/10 (a,-r')/10 £.,/10 7. /Pa 7./Pa
0 1.30 2.370 10. 60 0.70 1.90 0.94
-0.5 2.66 2.000 9.73 0.77 1.76 0. 86
-1.0 0.68 1. 690 8.95 0. 80 1.55 0.98
-1.5 2.36 1. 430 8.23 0. 84 1.38 0. 88
-2.0 0. 88 1.210 7.58 0.87 1.21 0.97
-2.5 1.76 1. 030 6.98 0.89 1. 05 0.91
-3.0 1.16 0.876 6. 44 0.95 0.95 0.95
-3.5 1.40 0.745 5.94 1. 00 0. 85 0.94
-4.0 1.20 0. 634 5.48 1.02 0.74 0.95
-4.5 1. 00 0. 540 5.05 1. 04 0. 64 0.96
-5.0 1.20 0. 460 4.67 1.05 0.55 0.95
-6.0 1. 10 0.334 3.98 1.08 0.41 0.96
=7.0 1. 10 0.243 3.39 1.10 0.31 0.96
-8.0 1.33 0.177 2.90 1.13 0.23 0.94
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Mechanism of seabed scour and its critical condition
estimation by considering seepage forces *

WANG Hu'?, LIU Hongjun"?, WANG Xiuhai'*?

(1.Key Laboratory of Marine Environment and Ecology, Ministry of Education, Qingdao 266100, China;
2.College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: The phenomena in the vicinity of seabed surface such as sediment movement are closely related to the
wave-induced seepage in the seabed. In this study, the mechanism of seabed scour is investigated, and the estimation
of critical conditions for the scouring due to wave-induced seepage force is discussed in detail. Results show that the
incipient motion of sediment and the scouring under wave actions are a process that goes progressively downward from
seabed surface until reaching a critical scour depth eventually. The critical incipient shear stress of sediment can be re-
duced and the incipient motion of sediment can certainly be promoted due to the wave-induced seepage force. The
wave-induced seepage force is considered as an important driving factor in the estimation of critical conditions for the
scouring. The seepage force is supplemented to the traditional formula for estimating the incipient motion of sediment,
and a new method for the estimation of critical scour depth due to wave-induced seepage can thus be derived. Two case
studies are performed. The “fluidization” phenomenon in the laboratory flume and the genetic mechanism of the sub-
marine geological hazards such as the gully of the silt flow in the Yellow River delta are well explained. The effective-

ness of the new method for estimating and assessing seabed scouring has been preliminary tested.

Key words: wave; seabed; scour; seepage force; incipient motion of sediment
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