94 KOF oK B TR ¥ No.4
2015 4E 8 A HYDRO-SCIENCE AND ENGINEERING Aug. 2015

DOI: 10.16198/j.cnki.1009-640X.2015.04.004

FHWE, PR, B0, . BRI R RO S0 R Jg b 32 1 3 M [1]. K FIKGE TR 4, 2015(4) : 22-27. (LI
Qing-feng, CHENG Yong-zhou, HAN Er-pin, et al. Analysis of bed form and sediment force under action of breaking waves[J].
Hydro-Science and Engineering, 2015(4) ; 22-27.)

BB TR B AR T PR TR 25 00E 98 S R 1D 52 1 43 M

FEug? BARDY, o' F B
(L RPFET RS KA TR, B K1 4100045 2. FHEKFIRE R AR (1) G BR/A R (DHL FH) ,
i 200235; 3. KPDEE SRR EGTHWIEA ESTLEE, W KV 410004; 4. FEUKFIEREDFEBE #
HfLE e TARGEATI E A%, VL8 i 210029)

TR R K AR R B 3K B X PR IR A5 5 ML K, 6T D R K R 6 3 0 A AR A5 G T 25 A S R v
3 IHATORGE . S A R 25 K B, TA]— Wi A b S b LR 25 -5 BIRIE A5 AR — B, s AR Y phe S Y 8cvb
U R v8 BOK, Y 80 b I8 ; JRT SR, Y SCv b R 38 e 0 g TR e DX 30 JE 30 3 R 0 PR N LB K
JEJJEATINEE RIS B R )2 126 ) SR LISUK IR EAT 0 He a7, 2 B 124 g 45 R T AL B /K T
FIR/INATRL [ A SR R R AR I e A, 1B — A5 2% g 5 AL B T 45 PR T e R 9 G 2%, A B
JZ 128y A PR THT o R0 T A2 A, A AR TR ey R 4 R T sl /) , T £ L B /K TS 1 5 PR T s e 2 T 114 56 28 )
A,

X OB RN, RIEA BELBUKIE S 2
mESES: TVI49.2 MERFREED: A M EHS :1009-640X (2015) 04-0022-06

IRZ 2738 B TR RIS , Stokes B SGH H T DR BERFAE bR AOES: U EBEA — IMRFRAE, 2K
TR APEBERT, P IR FE SRR L 5ok I H. Michell ™ MG TFE A TR K B K XA B B 0k B 1 #8 A
0. 142, PRSI IR 2 0] BATAH TR S A, WA 04 s 18T AR PR 1 7221k, [ sk R i 228 e X6 I8 YR Ao 218 1 77 A
SR R, George! ™ AERIFFE T IR W I 7 26 11 25 Sl A BB BUR DR Y b2 ) B £ 3 )y, e T
A0 o AR I A3 BT T I TR A R T LA R ALl P R VDV BE | R A TR R K AR v e B Y
T SR SR RO AN U] R R R Vb B 1 RS R Vb S SR B S I O R AT TR
I

TEPIRAGET AR R , PR = LR ROPEER B U1 7 n] BE 5 = A FL K T 7 7 N [ R s i) b pey AN
BY53A . BRAKSEE Y R W5 0B R AU I A URL Y Y, 18 U DG K T YD IBURL I 126y AT R g
H. Xiao %5 25 & Yy R 5 BB AT, IS0 Wty 16 R B S 70 LA R WA NEEA T T B9, TR
12 Bl W i R R IE Vbaz S i £ B8l N R 2 — | B SR A Wiz g, Y 8eh Je v HE ) v SCry i, (75 10
S PR T ia s TR R R I BRAE TR U IIAL T R R IS S AR E RS, &
B A X —1a B 2R/

PR K Az 3l 3 52 %% IRIDE S (A LR . AR RIS B P Vb KL A2 J1 A TR AT HT
0 5 SRS T L b2 T DA SRR LB K R 7, 208 1 IR IR AR Ak ) PR T 253 AR AR

iE HHE: 2014-12-01

ESUH: FRARPEE I H (50909009,41176072) ; /K PR 57K 9 F B 16191 8 B 5 9000 38 P ik 4 B )
T H (20148804 ) 5 BIRE 2 SR FBF43E 4 W2 Bh 0T H (2015552006)

EER: Z2HIE(1988—), B, MiEmE N, Wit FENINFE R 2% LR UE s s,
E-mail ; 328534872@ qq.com HfE1E# : Bk S ( E-mail: chengyongzhou@ 163.com)



54 TR, AR WEREMAE T R TE SR S Revb 3 1 7 23

1 Kkt

RIS E VDB T I AE UL PO B IRV KRE R A T | Z)RE 9 00 Ay 375 W 3 3, 84K 40 m, 58 0.5 m, 5 0. 8 m,
TR FH 7 I LR R BT R 2k ] ) o D 4 1) R 6, 308 el RS DL YR D R R T I S R4 1R 4, FLBUK
IR R Bk s TRRMERESE BT AR A SG2000 7K T iR 56 K % S A0 B R 45, YR v 400 2R 1 WG-50
AR ZE v RAE RS, T i IR R 28 v i) NDV A,

1.1 EEGHRNESHE

TR T R ASE TR SR PR R D Ml — A R TR = R 0.5 m, MEEE 1020 A9 ME AL Y AR R b B
2 650 kg/m’ B35 ZEL0. 048 em/s, FLEIRIAR G B 26 WL 1, FP{ERIAE 0. 47 mm,

T SC MR TR R B A U TR P AR X SR R A DB IR AR A i IR e A L B K R T AR B LA B
NDV 4 B, AN [R5 0 B AR e I TR B A B AN [ T 1 A R AR I B L 2 s B0 A i TR AR
P AT 10 em, I 2 s, KU 35 em RN 17 D0 A B 00, 8 1220, b A i 7 TR AN, 7 64T
T LA K THMT T B 2 ZHALBR K AR IR B2 T 1) A B 5 A FLBRK R AR s, b | A R ks &
TR R, W51 RS 5 em A& —A KM EER N L2 T 458 P1,P2,P3,P4,P5, [RIET7E 6471

JCE NDV FHDICRAE T
100
ﬁ@ %0 16 1 1 1 105
NS 60 7] wm o 4 NDV _
S‘H:ﬁ /-\ 1 p2" p3" o4 5" (26” 97” \V4
l.’e‘@ 40 NG — f f f =
mE o L s o 2
by s S S RSt
T i 0. " o °
Wik HA2 d / mm X 10
B RIS ok AR 2 I i 2R &2 X5 E (B m)
Fig. 1 Particle size distribution Fig. 2 Schematic diagram of experimental arrangement(unit; m)
1.2 RWHEEXR
PEHGEB A P AT AT D SE G LR 1,
x1 ERBH
Tab. 1 Wave parameters
G P /m /s KT/ m W TR o7 B~ B3 DB 4/ m e
1 0. 100 2.0 0.35 1:20 5.6 i
2 0. 080 2.0 0.35 1:20 5.9 A
3 0. 075 1.4 0.35 1:20 5.9 R —
4 0.075 2.0 0.35 1:20 6.0 A
5 0. 099 2.0 0.35 1:15 3.8 L
6 0. 086 2.0 0.35 1:15 4.0 Bk
7 0. 094 1.6 0.35 1:15 3.8 Gk

2 R ZAMNEKEHEWE W

2.1 REWMK

BRTENT RIS WO 00 52 A LR A o TR IR R, 38 g 308 O, i/, Thi 7

PR s U T R



24 KoM ok oaE T OBO% W 201548 A

—

ST 1 P AT AT (R EE R 1:20)
VTR ZE BB 5. 6 m Ak (G#INT I ) it , Bl 2t 7 AVAVAN WAWAY
K, FBROKIER 7 om , BEREDE A 12,8 em, 7] N N
A2 D TR AT ) K s L, A 5 B e ERAYIVASACAVACAVAY
B TR KR, T3 2 7 AT B35 5 AR AL U ‘: oA A
SRS, D0 1A 75 1 P Y LR TR 7 D TR e LA e T L ARAY
FEJ , U TS AR AR B TR T ik A A3, 7K O PN U N N A
e, U IR AR LRI B 5 , VTR Ay B, G e A 1 7 —= =
SRR K ARSI AN
TEWETRLR b I A B TR T, 0 I e 88 9 28 4 20 2 L6 T
A TR AR AR A U S5 R ) A4 D 1) AL 9 O R e faelinacaAaiE B
Bt 5 Y 20 5 TR 25— B, 30 /K T Vb SO I e R 15K RO ]
ﬁ(’)ﬁiﬂiﬁ iﬁ % © 21 2|4 2|7 3|0 3|3 3|6 3|9 42
B 4 3R T8 1 BRIES YU E I 20 min J5 1Y i il /s
VBB, Her PR T e P 0 AT 4 S A B A i B3 AT e A
57@] j(ﬁ 7j(1j jg 2;.5\ , Miﬁ g/ﬁ iﬂ?‘kﬁf 1 ﬁ Hj , ﬂ?ﬁ /)é(//l\ E/‘J Fig. 3 Changes in wave-height along each section
PSRRI A TR I T B A U 56 2R, TR AR T, 0 0 2 3o b ST 07 ) Y 80 5 T 25—
T IR ) B P4 , VD IRV A S RS o M TR BN, D TR ot R e R IR 3 T IR 4 D
TRIBAS 55 PRI R VD 25 A8 ], b W I P v 400 5 A I TR I T TR AT I A 2 e

JK 7/ em
Lo Uno

houws
JK A/ em

JK AE / em
“wowmo
]

houws
JK A/ em

JK HE / em
“m o wmo
¥

|
houws
JK A/ em

—_

IK A/ em
“wowmo

0 08 16 24 32 40 0 07 14 21 28 35 5 10 15 20 25 30 3.5 4.
0.05 ——— : : : 0.5 0.05 —— ; ’ ‘ 205 00504”0‘ 10 15 20 25 30 35 40
0.04 VARt 104 0.04 04 0.04 0.4
s £ g /\ £ = /\ .
= 003 03 < - 0.03 03 = = 0.03} 03 =
il = E §
= 00 TRV 02 g 002 02y 4 002 02 4
0.01} 0.1 0.01 0.1 0.01} 0.1
0 0 0 0 0 0
153 156 159 162 165 1.08 252 255 2.68 2.61 261 2.64 2.67 354 357 360 3.63 3.66
BIYAIRE S / m YIRS / m BRI [ m
0 05 1.0 15 20 25 30 35 40 0 07 14 21 28 35 0 08 16 24 32 40
0.05 0.5 0.20 : ; 2 05 0.03 : : : : 0.5
5" 6" &/é'f’??& o7 PR
0.04 | _/\ 04 015} e 04 0.02 o~ 04
\i 0.03 3= E o kR !
ot ol = [ b v =
;J; 0.02 ﬁ ) e ithiz gl 2"
T 001k 0.05} e 1
0 0 0_‘_‘—‘— X
450 453 456 459 462 4.65 5.4 56 5.8 6.0 6.2 5.9 6.0 6.1 62
BEY IR/ m YIRS / m YRS / m

4 5 W I AL PR A PR T 25

Fig. 4 Wave profiles and bed forms in each section
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Fig. 8 Relationships between uplift-force, excess-pore-water-pressure and bed-elevation
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Analysis of bed form and sediment force under action of breaking waves

LI Qing-feng'”*, CHENG Yong-zhou'*, HAN Er-pin', PAN Yun*
(1. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410004, China;
2. DHI( China) , Shanghai 200235, China; 3. Key Laboratory of Water & Sediment Science and Water Hazard
Prevention, Changsha 410004, China; 4. Key Laboratory of Port, Waterway and Sedimentation Engineering of the
Ministry of Transport, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; Strong turbulent flow has a great influence on the bed form in the wave broken zone. Based on the wave
flume experiments, studies of the bed form and forces acting on the sediment in the wave broken sections have been
carried out. According to the analysis of the bed form, it is found that the form of the sand ripple, sandbar and
wave in the same place is basically consistent; the wave height and wave period influence the size of the sand ripple
and the sandbar; the higher the wave height, the higher the sand ripple and sandbar; the larger the wave period,
the longer the sand ripple and sandbar, and vice versa. The near bottom velocity and pore water pressure have been
measured along the wave broken sections. Comparing and analyzing the surface uplift force and excess pore water
pressure, it is concluded that the values of uplift force and the bed excess pore water pressure amplitude are the
same. At the same time, the bed elevation in the broken zone is observed and further studies are made of the
relationship among surface uplift force, excess pore water pressure and bed elevation. The analysis results show that
the surface uplift force has increased with the increase in the bed elevation and decreased with the decrease in the
bed elevation. However, the relationship between the excess pore water pressure and the bed elevation is quite

opposite.

Key words: breaking wave; bed form; excess pore water pressure; uplift force



