5524 % 453 ) KOB % O R Vol. 24 ,No.3
2013 45 A ADVANCES IN WATER SCIENCE May,2013

AEME TR RARE SR8

= 1 N2 2
oo, kK N, KA
(1. KITKFZ B4k 3CR, Bde R 4300105 2. RICRAA/K B S5KE TAEBHEFESSLKE, Hde R 430072)

W G0 E E G BT R R E T AR B A R S AL )AL, R B ROAR R, A o POk i
B SALIE, HEST T AT AR PR R BB B Bt R SE T AE KA AL, TR X A T AT 36 E X LU A R A B, X BT i
FR I BT 88 A DX 1D Ak e i 35 o S o AR R AT TSN, BERLTE AN SRR T B SR OK XS SR B AR A b, 3R
B 2B B SR IR, Bt H bR U i R O, 5 SEBRARAT, I SE A SR T AR A% 5 g 2 TR M R A 5 AL B
G A BT Tk, (A A5 TR L 6 i A6 0L 2 ¥ 8t I 0 1) A 88 1 i 3 R 5 i AR O I8 A

KGR FMULX; SRBIB A BUES; AR A

HhESES: TVI4T XEKFRERD: A XEHFS: 1001-6791(2013)03-0358-08

B AR D B Ut TRMA R E S — I, FEVLI Bt b & PR A L BB R . WIS 40 T X8R B
B9 R w8 ok AR DL K X bR e AR, X TR L K B T A R L U s fad AR, 4t
AN 83 IR 25, HTTAR A il i 3 AR 2 7 8, A IRV ECE R, — R AR B4 ] IR
AR Ta] g ek AR, X AR DL B P R i R g R R R, SRl R b e AR A, W AR R R
221 g T S AT B A X P A K B R, R SR X A Ut O T Ak ) B R S e R A R ORI B L,
FHAT I, AOEREZES IS AEANIITE, b, F AR Osman Fl Thorne ™' | Darby
AEU R T PR R E VT T B, AR BLIRAN b, REE AR I R i I R A 7 SRR O R AT T ko,
H T RS T B T R A AR R bR RIS O o L B 0 )R S R b, A
BB SR, FETEE D T R R S R, BEE TR B, W R BE S B A M s 11 T b
WP . RSl IS, i [ RS T A 0 A AR AR e B 30 85 i T DX P SRR RS 1 T 1T A /N R A 2
B (4 57 J& A B 1 1 Pl IR, G 435 A IR RS A 2 2 M A% 7 T L A AR R IR A & AT
T2 SR R AR 1) = HE K VD BUE R AL SR FH Jy 3 0 A AT sl B R A 3 R A S LR T R s R, R sz
FIH AR R, = e K U BCE R R T 2 B R

AR SCAE - T A K Ve VO B AR Y S b, SRS AR BR , EEST T AT AR RS R ST T A SR B T
JR G BOEAR R S R AR R A R S R AT T e, 0 A AT TSR A aE A 5 DG T T Y R 0
B DA B G, BRI TR ORI ) R S 0 oy Tk AR, A LA R RS R, P
TIE AT 78 (9 A% TR S B 1t 1 R S B AR TR (1wl SR

T RJZE WA TR SR B 15t 11 i 5 80 A 2 ) A

SO S 57 AT AR AR T BT TR AR SR 9 5 R T A AR 0] R I DA 3R g % 11 R B R AT TR
Moo BB R A S A DT AR AT

Wi B HI: 2012-07-20; MI4% KRR A E] : 2013-03-27

W 2% H BR ik hitp: //www. cnki. net/KCMS/detail/32. 1309. P. 20130327. 1514. 012. html

EEUH: ERHEAEMUTTEREITR (973 1+1)) B H (2012CB417001) 5 [E 5 H AR 2 E 4B H (51009109)

EEREN: BH1979-), L&, WAL, S TR, Mt, EZMNFRIDEEAI . R ST,
E-mail; 13471654@ qq. com

BIEMEE: N, E-mail: zw97082@ 126. com



45 3 10 Fh, A AVRFUAR T BRI O R L T 4R A A Y 359

ST
h
Jaih+a(U+§L)h+8(V+~qL) 0 (1)
at a¢ an
iz 2 5 B (WK T 7 1))
ohU WU +EIM a(V+n)M Az, Az Kl
T _gh(Tff‘ +%m)1 * ag[Dj(q”Mf wanM, ) | +
9 B gnzM] Jub o+
an[DJ(‘Ileg +q22Mn) ] LY (2)
iz g J5 i (2 EK 7 m)
ohv  a(U+E)IN  a(V+n)N EYA EYA 9
ony = - oh( 9%y 92 “Ibp
T T eh( ot ann’)J "ag e aay )+
i[D-](‘IuNg"'qzan)] _M# (3)
an h
PV R
oHS  o(U +¢)HS a(V+n)HS g
]74' o€ + an _?f[D](qllef t4HS,) ] +
i[m(qlzysg ¥ quHS) ] - Jaw (S - S.) +JS,, (4)
T RGN 1) A2 T T 2
,aZh B L
Y ot = ;awk(sk _S*K) (5)

R D KEERE R 0 Manning BERREG TSR S REG b OAOKTE, my w0 Bk e Ly
FEMNE, m/s; M=uh, N=ohs U, VB0 MR FREL €. n HAI R, B U=éu+éo,
V=mu+qunzﬁ+£;qu:§m+anﬁqn=ﬁ+n%ﬂ@\szw\N;%ﬁWW%ﬁ,ﬁmm:%?;&j
Sy B3 D o B PRI L0 B A, kg (mes) 5/ WKV TR s L AR S0 B A LB o Wi
WAIES o WARRERIRBTE, S HEBE; S, kb,

VUL X T 1 11T 0 0 7 2 B RO R . I R A . B, A\ AT 1
I RO A 0 60948 1 1198 ST R 9 . 0 1 9 1 2 Kl 1]
BRI O b P, (00 A bl LR PG . B PG BT, O 1T RO B L RREG 4
e A TS . AR, A T RO S . e b R [ TR 0 KO (5 A A
Db BT e T B G R, R DS I K S 7 S R LR ) AT A 4
BRIk, WAL A eh B 1 1AM O B . R A B SRS (5 A 1 5B
B O JEER 02, AT 7804570 A o 25 W 0 6 1 171 b 9 305 0 0 5t A 0t K i i
B, B A 0 e B 1 2 R

L1 Wy 11 % TR W0 R SR, H SRR I s Bk T R SRR Y B AT
VB DL MR Fo RS, Py i RBOR S W kB 5 0 R kTR BW Ok
RS H, SR LM AR RIS s B W I R BT R L 3 S S KT AR Je SR e
VLB H,y, SVREBENE i) ONSILT L RLAR K 5 F 2 MR A R vV AZ. R B A
Wi AT B 5 S, 1 TF B I 1 1A SR S S BRI . th T M A R, e 37 0 A5 9 o
RN MG R | L A B~ C = D B 8 Gy o) 5 Cigs o+ 1) HOHEZE S 2535 E 1K 11114 19
LB, K, R B/ > (H/ZH') R, D TVAR SRR A AR 11T A i



360 KRR R %24 %

AN A =B = C' =D, MM R, jo) BBIEG, DAk, NGy, jo + D BREERG, j+1) 40 (FER
bz shid BE (1) ~ 3 (4) Y €, F g, L) .

T R AvI oS Ia , B0E UG I RCEAT R IR 807 058, R0 380 i B8 i B0 BEOR f BE e B, R IR 7
AW 2 fros.

v C OM[&
g C,
H, H
' Wz
e

yodoy e AR
1AZ B BB

A @)

BUL KA e SR Bl 90 U 3 s T B2 R SR R R R
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Fig. 5 Comparison of the calculated and measured value
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Table 1 Broadening process record at the upstream detention basin gate

BABRAC HIRETEs DRSS /m o 5 U IR A B AT ) /s || R B U R ] /s H IR 9E/m 5 1 S AR B e R) /s
1 140 1.0 9 90 550 1.5 13 500
2 7210 1.2 7070 10 104 300 1.4 13750
3 16 580 1.2 9370 11 118 270 1.4 13970
4 27 050 1.4 10 470 12 132310 1.5 14 040
5 38 550 1.5 11 500 13 146 520 1.5 14 210
6 50730 1.4 12 180 14 160 900 1.4 14 380
7 63 750 1.4 13 020 15 175 480 1.4 14 580
8 77 050 1.5 13 300
2 THE#HOLONEELELER
Table 2 Broadening process record at the downstream detention basin gate
35 IR S 3R 1R] /s TS /m 5 i AR BR8] /s || 1 48 v Ak J 5 B () /s 758/ m 55 1 U 9 A B e TRD
1 135 1.6 4 99 100 3.4 39030
2 21 800 2.4 21 665 5 139 070 3.3 39970
3 60 070 3.3 38270 6 179 930 3.3 40 860
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A two-dimensional numerical modeling of dike failure with movable grids*

YUAN Jing', ZHANG Wei’, ZHANG Xiaofeng’

(1. Bureau of hydrology, Changjiang River Water Resources Commission , Wuhan 430010, China;
2. State Key Laboratory of Water Resources and Hydropower Engineering Science , Wuhan University , Wuhan 430072, China)

Abstract; When modeling the flood routing process in diversion areas with numerical models, the phenomena of scour
and collapse at the diversion gate is very serious, which requires the model can adjust the boundary and move the cal-
culation grids accordingly. The traditional constant calculation grid is not suitable to solve the problem of the dynamic
change at the calculation boundary, so, in this paper, with the method of dynamic grids, combined with the collapse
mechanism of cohesive riverbank in soil mechanics, a two-dimensional (2-D) dike failure plane numerical model with
movable grids is established. The model is based on the comparison of calculated and measured data. The model is
validated on the Datangwei flood detention basin. The result shows that during the erosion of dike burst flow, the land-
slip failure to the dike occurs, the flood discharge near the dam burst increases rapidly, which closes to actual experi-
ences. It also shows that with the combination calculation method of the movable grid and collapse mechanism of the
cohesive soil river-bank in Soil mechanics, the model simulates reasonably well the broadening process at the diversion
gate.

Key words: flood diversion area; dike failure; numerical model; movable grid

x  The study is financially supported by the National Basic Research Program of China( No.2012CB417001) and the National Natu-
ral Science Foundation of China ( No. 51009109).



