%31 % % 6 /B S-S ) Vol. 31, No.6
1999 £ 11 A ACTA MECHANICA SINICA Nov., 1999

HERNERE LA PR A
—— 1L S HER

HEE K OB OASBK
(EEAFTRA%¥ER, LR 100084)

R R
(BURUALHER, BE)

HWE RTHRBILEN ST RARERDN ZSRMOH0, 3T %W, RAEHEERNT
BRI HL KRB SR U B 0 B SO BB R SRS e S PT BRI IE TR, T BN A TR
FILHB O E. X F AR, REER ISR R B K M 5 SR B0R W B A e
PEK W IEHY 1 Fa AT T, BTN TRIELESN I, BEAEERRN T
WA Sk

REE MK BN, dRSHRE, B, FURA&HE, EHUR

ANE-BAINAT —%. “HMFTHERTETE, B XS TENETERHFUR
BRSO, BEmLTE.

1 —4#HHER

E—HNELT, RABENMNERTE. HENEEKLIER RIS LRE, #
KALZEACAR K37 LA, DL S M EHATHE. ARSIA—2%

9¢

c;j =1+ a|
J aaxj

ey

SIA— LIRS E = 3 2ei(r; —z-)%, & B BUBAMABAHE o5 (= 2,3,,J - 1)
J
f, TMRXR—AEERGTE, BOE o TR RO,

1.1 FRBHTE — ATREBHESINERY
ATHREU ERETETEOERE BERTHBMBOTE, SRR —KEE, W%
bA—HH, WARBC HRYEE. S u>0, HE—WIFHFRO)MQ) WMBAz -Vt K
B, KRV A—¥E, TRE-WIHPHEQD), Q) THUTHER
RV —u) =Ci = ¥#
)

~ V(hu)' + 2u(hu)’ + ghh' = u®h' — %

K —WERRY z -Vt Y. B EHRABE
1997-04-02 WE| % —, 1998-09-16 KBS .




% 6 ¥ PSS SRR BRI TC T T R RS —— L S AT 701
2
w' = S 3)
2 e/
o2~ Gt i)
Mo’
[/
G, e 1 2_9 2\ 3 (Y _ _ 9 -
{7+CIQ[M——‘/)2(V 2uV+3u)+V4 ln(u 1) 00—02(9 6o) (4)
Hep b= % , 0=x—-Vt, C, =h(u-V).
V—-u

EHHEFE]V =5m/s, c = 1000m'/?/s, C; = 20m?/s, WJK 2, = 4m. FFHBE = 5 6
A BRI R u(f). EAGIF u A 2.5 B] 4.0, PR « BFEEN 50972, A KR A 151,
F# da = 340, dt = 15, HEMNE M SH o =1000. HEA I, B 2 THMERN o -V HEHK, I+
HMBHWBILE—, FEANZIOBEETHE-RZMERTBEE, mBEFTUEHRAER

TRER. FHE.

6.0
5.5
5.0F

4.5F
4.0
3.5F
3.0F
25F

wave height/m

2.0F
1.5F

1.0 1 :
0 20000

40000
z/m
B 1 = TREZZET KL
Fig.1 Water-surface levels at three
diferent times

60000

1.2 7k BR B $ AR

KER—RBE LM KBRS YERERERE, BAKPFREIHN, LA SR
BRRPZNKEK. WE 3 Fixn, KERHAERAUBEE V i, EWKER b, BEY o, Kl

A Q, TUAT KL wr =0, K&EH hy, KERMH

_ [gh
V= o (h+ hy)

Q =Vb(h — hi)

hy
u = V(l — F)
FEM B A KIB A = = (0, 40696.8m), 5K
KA F z = 20250.9m, H h = 8m, h; = 6m,
z=—4m, +HEBF V = 9.56870m/s, i+ E M
WO 641, dt =05 HA4AETIHERESHE
R .

()

wave height/m

B.C

55k
5.0}
45t
4.0k
35F N
3.0}
25} ~

20F ™~

15} ™.
1.0

0 20000 40000
z/m

B2 B1l4WELATFBERS&4L

60000

Fig.2 Two lines in Fig.1 are shifted to

the third line

| -
|

h
| ¥
| Iy
| T Y% =0 |
A 4 A 4

3 KERER
Fig.3 Sketch of water jump



702 7 ¥ e % 1999 % %5 31 %

4.5 1 2.5

1 1 )]

4.0 - calculated H : :

— theory 2.0F 16min ;

3.5 PR

n 1.5F :

g 3.0 16mhin 94 pmin 2, t=8min} :
2.5 t=8min = . §24min

2.0 0.5} :
s . . . . 0o . R T A

0 10000 20000 30000 40000 0 10000 20000 30000 40000
z/m z/m

B 4 A7KER R R

Fig.4 Comparison between computational result and theoretical solution of moving wzier jump

1.3 BRI EE R

TR AEE. KWK FRFEFH -G RK 0 A PITRA (Lil 5 FrR), 25 KER h,
ET5KEAR hay, BT KERFETXE. FFKARE, c=08, BNENE, EBRERE
#®. %’NMZFEIU\%?WUAIZ@Z MEBRARL, K2, K3MX 4(E 6 Fixr). K1 MK
2 2ZEA—EKET, HEGA R EEAV. XK1, K2MKX 4 KEAHKF, K3KEA
—fP k. EXENHEUTERH: (BEE, 8%V, HEAE, MZAAR). KABFHR

A (BYBERERRNZEE 7 PHMAZEERL R

7

3 h4
hy
5 ARmA R A E 6 BHRLLERRE
Fig.5 Initial situation of dam Fig.6 Later situation of break dam

- 1+44/1 8
3 C1 4v * c1 ]
S YO 8 AN -1 ©
Ci \2 C
202 — Uy = 204

Ho G = /gl (i = 1,2,4), h WK i 2K, K3 2 K85 0T e, gh4=%(204+

r — Ty

2
20 L Rt oo HKSURIALR, 2SO RATI by = 5, hy = 9, 5 Cy = 7.003,
Cy =9.3963. & ¢ =V/C1, U EHRY (6) THLALT o BHHE
{$[1+\/1+8<p2] —<p+2.6833}2 = 2v/1+ 892 — 2 (7)

Bt REE ¢ = 1273, FRERBZMHETHE, u = -24m/s, hy = 6.848m, V =
-8.916m/s.




% 6 M FEES  QEEUERBEILEE TP ONAE —11 SFH R4 703

AU EHEFET BB RE 7 R, BRASHEBRT ¢ 4 0, 500, 1000, 1500
KN RFE, SMERFTELER, TRFORBEIRER.  (HR 20U | b w0 A E,
RECPEME, MEFARBRHUENEL). HEXEA 2 =0 2 z = 40696.8m, #] #hKIHL T
zo = 20250.9m, MEATF 2 = —4m, WEFRAKELREMN 1m B 5m. FHERK SH J = 641,
dt=05. LEBHOBEMTHTGSEK. tHARENSELRAL R, HHARERE
AL RSB IUX AR RIBTE 0. SRR —F, AR R MW E, B S AT 5
RBR, TREBTEFRLHERRD, BERERE, HHERSERBHERE.

5.0 0.0

T r
45r P J
-0.5 P 5°°s/ /
4.0 10Q0s : : ] |
t="500s t=1500s : s ‘i00hs i
357 1500s -~ 1.0 : : ‘ I}
of ’ ! i 500s o/
I 5 food [ | Ji=1500s
S 25 - calculated & s '1000s
1000s — theory = l ¢
?.ISJ 1500s {=500s 2.0 i
10 . ; . R .- .
o 10000 20000 25500 40000 0 10000 20000 30000 20000
o/m z/m

B 7 B EE RIS N

Fig.7 Comparison between computational result and theoretical solution of collapsed dam

14 SIETLEINTHEER s
AKITELLI191E8 A 25 H (R 7 A ' 260

16 H) £ 6 BARBEIA =0, LARGT ol wfm N
BERILEY, HEWE Q, TR THHE, 60 { M“ai.v Aﬂf 1240
HEKE CMERGFHBA Y, —WKEW . 55 /\ {230 ¢
BAEIERENL. HEREK 104km, B S, L
¥4 J =801, HIL P do = 243 m. & F 45t '
R T8 R o = 1000, % BRI K do B sol 1
ANKE] 13.1m, BAKE 257.8m. B 8 P H 35} R
t=10h WRE KM LMME do (KKK dz, 3057740000 80000 120000 160000 200008
RBEAME Q). ERAXRHER, HEBK z/m
dt = 12s. 8 MM
lm/lximﬁ.%uﬁ[:j:&m 20, 28, 31 1 34 Fig.8 Wave shape via mesh

(B 1A LA R ERTEYE, @E 70 AT
WP U, BIE 34 A EFIE), B L WEE BN o = 42250,62700, 70000, 79300 m (5 A1E
—#SE L. HELERRY, WATIRE, FEAPMBRRD, AXD—SHAME, TRKE
S em =02, ¢t =0 IMBELETULSKUBRBBEL— SR A HEZ 4B/, HHHRRD,
BBEXBAOLS EREEE, B o' =0.

A LR MM A LW E T WRR Y EW IR EFTEY. SR, BxE. WMo, +
&, O, REM T ABE, 840, BHOEE 4 ARMNKEN (BEET BN, BRE. W
A, L&, HEMEH) 2 EER RS MEEG LS b LR BT KEYE
TR R&N) BFEASREF R LM, SAERTEEE, FEOWEREY 85h, &
FOBREE 499h SR, XS REREY, SIS ETNASETELS RS0



704 71 # 1999 & % 31 %
8.0 13
7.4} ;1
7.6} F
¢ g 7.0 \
S~ .
S T.2f & 6.6F\ "
6.81 N 6.2}
64 E— X3
0.55}4 0.0
JJ
. - 7 ! Tm -0.5
o 0.45} :
L2 - 9
z I ,H' e {; 1.0
B / -1.5} !
0.35} !
i -2.0 1 v
5 , , 2.5 .
0-2 56015
— ’\"'\‘
700+ o TV
' 600 < ;‘_" Su0F
% , £
) i : S L0000
< 500t
—15000}
M I NN NY |
400 ——- i i —20000 i 1 1 "
35 45 55 65 75 85 3B 45 55 65 75 85
t/h t/h

B9 biEEsTaig

Fig.9 Data at Fucunjiang power station

u/ms~?1 ¢/m

Q/m3,s-—1

8.0} X '
7.6} : ‘
7.2}
6.8}
6.4k
6.0

58

oo T (T

0.5}
—1.0f
-1.5}
—2.0F
—2.5

5000 ——————
off

-5000}
—10000}
—15000f

i

—20000
35 45 55 65

t/h

75

85

B 10 EFEHE
Fig.10 Data at Wenjiayan

8.A4r

7.61

¢/m

6.81

6.0k,

14

1.0p
0.5F
0.0
~0.5p

-1.0F
-1.5F

u/ms™!

45

55

65 75 85
t/h

B 11 WO
Fig.11 Data at Zhakou

B 12 -LE¥E
Fig.12 Data at Qibao

%Z%ﬁﬁLEQMnuW.@%ﬁ%ZNEﬁ&ﬁﬁ%%SiMﬁ%Z%%ﬂ%mTE@i



% 6 M TGRS  FUERBESRBILE M PONA —I1 S H & R 705

BRAEFAE-AIROEE. B 15 &t Hh 62,64, -, 84h KW ZGEEFHE ((2).

72k % 6l
6.2} 5r
g E 4}
> s.2f > 3l
4.2 27
1 -
3.2 \ ol
. . +-9 -1
2~ 2| /\
"I‘ 1 o T T 1 - +
@ L @
g 0 E o : o ’l
I ~ir B _IL \ / | 1
ol . -2 | l
-3} -3} \// \ \/
N i " i AL s " i i
20000 - 40000 -
10000} {\
0 o~ [\‘ [\ ] 7 20000
o oo | | ' | 2
g ’ g 0
£ —20000} { \ S
e ; |
30000} \U 20000}
—4oooor
-50000 + . . . —40000 . . .
35 45 55 65 75 85 35 45 55 65 75 85
t/h t/h
B3 HEHE M 14 HomiE
Fig.13 Data at Yanguan Fig.14 Data at Ganpu
8 t=62h sl t=68h
6} T 6 -\.'\W/\
£ 4t g 4}
~ =
2F 2t
OF \L (¢] 8
-2 . " 0 \ . A
8 t=64h sl o~ L=70h
6} I— T~ 6l —— *__J \
E 4} A g af
v Z
2F 2}
of _ of
-9 + " . 9
SL t=66h sl o t="72h
B P o
£ ™.
. 4r g 4Ff
v S
2F ot -
0F ok
_20 40000 80000 120000 160000 ‘20 40000 80000 120'000 156000
z/m z/m

15 7 [R) i 220 9 K i P

Fig.15 Water-levels along river at different moments



706 il % ¥ i3 1999 £ % 31 %

sf t=74h 8} t=80h
61 TN 6 \ﬁ
~
E 4} N E 4t ™~
~ ~ -~
Ny A4
2} ~ 2r
of 0
2 n i -2 i N
. t=82h
8 t="76h 8 /\
6 [N 6
=
E 4 E 4r
= W)
2 2
0 0
—9 . . \ —-Zv

t="78h st t=84h

LW Y

~2 5 ~"{000¢ 80000 120000 160000 U 40000 80000 120000 160000
z/m z/m

B/ 15 RERZEEKLE (&)

Fig.15 Water-levels along river at different moments

g
~
Ar

¢{/m
[ I (-] > o oo
/
/s
/
[
t
\\

4

2

oF
-2

1.5 #it

AT ERTFEBEATTEM NND 208 AETERETLH—®1TE, ERRUARFTRIFN
BB PIEE, FEAIIATHEK BB A 1o ) o R B T E BB AR X vk S TR TR B L3S
(BEEFESE N E ). SRR E S AW A RS BN RE K
M ESERMAF LWL R ZEARE 0.2m B, MAZRUE, SR TE4 R D
BRESLERKPAISME. HHETRAAENME, ERTKERLERALMERE.

2 “HER
2.1 {3 {b %M 5 &

A% A NND #3080 2R B 2 B D ik i s R R iy, BTl e ERiEw
B: SNATHEERKETRNESERXHEMME. AHEHEAENNE, RANA TS5
WA, RAZHAMETE—®HE, FARLBREEENEIEE. SEREEN

90 z>70
h = (&)
50 <70

P E 16 fim. FIA ERTEIEERLE 17, B 18. 76X S BT F A b S8R, 8
ENINZNENINLNININININININTNINININININININTINTI IS SININZSISINL

A 16 tHmMi%
Fig.16 Grids of computation



% 6 HEES  FEEBERFILLEA TP ONA —IL A HE R 707

I I

theoretical
—e— calculated

9.0
8.5
8.0
7.5

0 /
6.5
6.0
5.5F
5.0 f

45E :
50 55 60 65 70 75 80 85 90

z/m
17 BEREKBEMT S ERaE R

Fig.17 Comparison between analysis and computation of wrier leval of water sheck wave in straight channel

B X

h/m

0.5 ——

' :
0.5 t - }—— theoretical |_|
—e— calculated

-1

1

u/m-s

_2'5 i L i 1
50 55 60 65 70 75 80 85 90

z/m

18 FAE K Bk 447 5 o S R Hh

Fig.18 Comparison between analysis and computation of velocity of water shock wave in straight channel

A WNESRTTLUEY, WENABEYYE, WARAHIMGEY, KKRITHRIEREE, iF
AR SX Fh R TR K Bt R R B .
2.2 TERULE

Miller et al.lt] %2538 Wt 30 [ F 536 47 TSR0 RS0, FRIR4E T AB4T15050 38 B 10 R~ F B 4
RIS R, AN EEFWMAIFEINERHETHREMITE. B 19 fE 20 454 H T
35BN R AT ST X Rk SRF I 20 TR B X 38R R 4 SRR T LA SRR e A0 38 35 LG
FRATFH SRR, 5 AN X T LLF Y 76 45 4 4h I b 385 55 1 3R i

MNERZEER 19 FAUFRE=ZANNEY, SR EHEL, TRKEZS, 5=,
ZUE AT 45° FERI 90° MBI b, XMW AK T s B R, BWARERS LR FER
R KAz, FrElScie B R ot R4 B2 F TR &K CIBER B 25 4h 8. 2SR R I A%
HH 7000 MEA, EMHKIBTRBER, EEETNBEE, BHEMMS LB ETE
ERHRG. B 21) £ () AR TERESHE/EWILE, NERTLUEN, £HE FFaE
SXBEFEELERT, REMLEE —AER, BESE MRS EEREA, 0
RASMHL RN ZRAF ITE K. BA1A B Dammuller et al.[2l 1 Molls et al.[8] /8%l



708 H1 =2 = | id 1999 % % 31 %

R, XREHTRAZESMENER, RKEITEANTLEATENE. FHEASHE,
SRPEEEFEEERSE.

station 2 4.32 0.41 o7l T
$0.3 channel
—2.74—
0.91 1
2 station 1 poo 3.65
station T — |
3 le 13
e 3.74 je—1.6—»
— x
deep water
domain
tank I
H19 MERERER B 2GR R A i
Fig.19 Sketch of measurement installation Fig.2u Domain and meshes of computation
0-14 T\ 0.18
012 ; ‘;D" -] 6 oo°° °o°
ojoatrald ___d---"7 'y
=z 0.10 : o P
< : i| — computed £ 0.12 o measured ?nnerbank;
< 0.08 = : ~| o measured (- = o measured (outer bank)
= : ; 2, —— computed Emner bank
% 0.06 : _g o l=== computed {outer ban
. i 1 i
0.06 ! aeg 9]
0.04 e ?
0.02 = : o ;
0.00 i 0.00 — o
1.0 1.5 2.0 2.5 3.0 3.5 4.0 1.0 1.5 2.0 2.5 3.0 35 4.0

time/s

(a) ZEE LIHE WL RM 5 MM L

(a) comparison between experimental and

computational values at the first station
in straight channel

(b) EEEEMEZWERES T EEHLE

(b) comparison between experimental and

computational values at the second station
in curve channel

0.18 T T T
E o°°<‘l
! soa?o
LIV P 4
o
0.12
E o
. RS G
< 0.06 Gt
&
0.00

1.0 1.5 2.0

2.5 3.0 3.5 4.0
time/s

(c) EBE LB =W LRE 5T HEM

(c) comparison between experimental and computational values at the third station in curve channel

E 21 BEBNEEIRS S H LR

Fig.21 Comparison between experiment and computation of collapsed dam in curve channel



® 6 M RS BB BIEREIL R AT R A —IL 384 B4 709

2.3 HKSL iR TR i
B 22 A—F o =15 KFRFKEE, B h
RAKEE R ¢ =0 BEHKEA—

S %

. 9 34 z bl 4} froo Q
S(z,0) = Asech (\/% Fro 9) S /C z
BB AEE a0 = /g(hoo + 4) # 2 T 1 ‘Shapes of St an

Fig.22 Shapes of bottom and slepe

23, Hf A RWHRER, z. h—4%EHE,
ARHEFRAT. FHREEA
hi = S(z;,0) + 6, u; =apS(;,0)/(S(z;,0) + hes), 13=0; =z <
{ h; =4, u; = 0, v = 05 z; > IR
K i AZABRTHFES. £450F, A=1n, SHEESE z=60m, 6 =0002m. &
BAWPEERE 23, BXLF 4 M5 R B 24 BT A 8 AEE KB BRI 25

(10)

4 — 150
E2 t=0.6s a=15 t=3.0s
Sol==== <] ,
E3 t=5.4s t=7.8s o
< g —
g 4 t=12.6s
) t=10.2s
g 4 t=15.0s 17.4
- 2 =19. =174s
<0 /
0 20 40 60 0 20 40 60
z/m . z/m

B 23 PSr gk ik S 34053 % 6 = 0.02, dt = 0.03s

Fig.23 Evolution of water level of soliton climb

1.0}
0.8
06 — experimental result!5]

e present result

0.4

n/hoc

0.2

0.1 :
0.01 0.02 0.04 0.06 0.080.1 0.2

Afhoc
B 24 B RNEHw M

Fig.24 Comparison of maximum climb heights



710 ] =4 = % 1999 £ % 31 %

EMEE, FAEREWEN, XRVKAETELEELFETITHN, HATHTHRMER
I BE R X%

2.4 HBEIRAMTESER
F Jie 3T WL 3
TP A6 8 SR AP RIE L RE O ¥ —2m), MR A 25 iR, BHNZAENEHES

7300 MEG, BN ZAFBKA 0.5kn. 5
SCRR OARH, B T WL m. RE L
XN ENEREFEFT AN, B X
XA BERFREERZ YA DR HLT
A, 2 TN ERILGZ 0B8N 5E,
T B8 L D R A R R RA, B
BERET.

v E RS T REECA 0.01, HK 0.01

B 25 B SEVIR O B R B Mg (7200 4 = #17)

Fig.25 Meshes in eomputational demain of (%Egﬂﬁ’ METHEAM 10 8), BN
Qianiangjian Fiver (7300 sriangles) [ 7E 486-66 HLA% LA 16.7s, v 5B ] KB
PR H R P

B 26 gt TRBIT RIS B 40 SRR BEAUKA SR LE. AR5 Mg
W, BORERESEMREIERENET 12 AR ERE RN

- (a) fEERZ 12 /N6t 20 4
(a) at 12:20

(b) ZEB%) 13 ANFE 0 4
(b) at 13:00

26 KA FFARFHHER

Fig.26 Contour of water level and velocity vector



% 6 3 FHEE  JEEBERBEILER T PRONAE —IL 4+ HE 2o 711

(c) FERF %I 13 B 40 4
(c) at 13:40

(d) ZEBt %) 14 B 20 4
(d) at 14:20

26 KNSHAETKGHEE (&)

Fig.26 Contour of water level and velocity vector

MNEFUERMED - KO ERMEBELSR, XRWAFEEHIY. NEFED, N
HMHERIRFE, RET—LPEE, EREUMEREER, X5WENLHEREMS
). BEBNE, SEKEBHHHHLRERE, S EEERRMRE. — SRR OhES L,
TROUALE TN, REHNRBEE RS, 38554 5 i T8 5608 E f_E W5k o
KMERGER LEMHORPAEELE, BEE DR, HANBRASRKLIATE, BR
REBHRHE, INEBEETTERED. REEOEFRBL, REHREE FHEE, FA
EREHNBEOLBERERENERL, DFREREY, PWENBOELE. ALELE,
W3S LR R — B,

75 B IR AT B BB AT HE B9 . A 26(b) 5 (c) 1) ARG 40 44, W#IRTHEL 12km
FrLLB RIS EE AN Sm/s, XEMMEIE R LBZ LN,

ERBME NRGHBETTEHEREETE, XRENBKEHELEEEHY,
RENLRE RSN BRERANE EWHEE, BXREERKNESN, BEERAFBRE
WETUW, WEPHRERERETE. BUIE, BAREARN, BESHLEED, WA
TEMRARR, SKPRIHE RIS & A B # A 4.8m/s.

NR%E, ROREFEFERIFUER THE, BAEFEFENRBFEE LT TH
B, RIMREE % LIA.

LS RE 7300 M= ME EBFINSR, B AR BRI (1500 4
ZAE) BTTHE, RAMBNERERSENNE, URRNERSHESEAEE. B
MBS ERFILRNEE, MEMNRANS AR RBSEREE 00m £4, FUEH



712 i % 2 # 1999 £ % 31 #

— B REEE, RA R B &N ® R H

RERSHDF &R, £ LFEERNML, THAZDRERGKLFARRL. B 27 X HHE
FOWEEBEIT T . B IT e 2B 20 e, BAMBBNAAE—MEABEANX, &£
20 M LURWESRARERYK. NEFTES, HAHEMCESHEERERS, BEKE
FHERAEE. ATXEXRANRFEME, BAIRNEREREREFT.

—— observational value
—o— result of flat bottom
—g- result of real bottom

water level/m

27 BRI HES WRE R

Fig.27 Comparison between computation and observation at Yanguan

BERBE, A SCHF R TR © RS R B TR R R RS AR, T EL 7 W 3 0 K L AR
MBS WME AT &, UL R T B XS 7% 09 T8 B R R R K A B E R K E WAL E |

Rk

EHESBTAFRETENER, TEHITRAXEERERBIERLSR.

BRI AR R, FERBILTROGEY, WABHKENIRG, B85 K&,
TEHEBN R PR, RN XBER TR 2R AT EOBRBAE, HtE R KmE sk
WHBH T HBRNRE, BAHSENSGR, IRTEHEERIEEERIRHE, ETHER,
FICHFERYETCH O SCBRMFE BT T AR, Bk, EHEREF HRNENET, ERHEEBAW
AR HR, ARIEAET K ETWFL R RO A HBRRE, M RenE
HEREASE, WA FYRE; &5ERRRCEES &S LR EETRRLE, b
R R 28 MHBE. UL, X BITR K E R BE Y RS 8.

WHSLRRHIE R, KEE KT BB, X1kt 5] R 7 SR B 10 A8 R 0 76 B T o SO ST
T3 i) 28068, XELRBER.

WESR AR PSR R E 25 Frn M, HESH S PRI EME.

B 29(a)~ F 29(d) U T EBRME R HE R, 5P EREM, X B A H %
MEEMKEEHEE, AVERE XES 40 444 H—-IBRHES.

MEREN, HEKERR, EFHEXAMBELKE, FRERBNAL, TRE—K
T, BT NEBEE, KT, #ibKERAZEK (BHREES X ILEHE— A, FRE
EHETE).

BUKA0E, RS FREMNEMEE. HARETEN EWKRSE L E8E KSR
B, BAWEKRDOEXKRBEMRE, WEAHAREL. SPRFEERLE, RBYNIEBRE



%6 M RS FEEUASRETL RSP ONE —IL S E 4 R 713

LB THEASH, EXMTHRERERZAEBETAALABHR, EKUEFHLTHFAUE
(E 29(a)).

BRI EWTHES, BTHBNEE, MERE. STFREARSRLE, BREMHAE,

70

y/km

28 BRI ORERIBE GLL)
Fig.28 Topography of bottom of Qiantanjiang River (approximation)

(a) ZERFZ] 12 ANBT 20 4
(a) at 12:20

(b) FERZI 13 40t 0 &
(b) at 13:00

Bl 29 JKALSER LA HilG B

Fig.29 Contour of water level and velocity vector
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Fig.29 Contour of water level and velocity vector
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THE APPLICATION OF NUMERICAL SIMULATION IN
ANALYSIS OF QIANTANGJIANG TIDE

Part II: Result and Discussion

Su Mingde Xu Xin Zhu Jinlin
(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Hon YZ
(Department of Mathematics, Hongkong City University, Kowloon, Houghong, China)

Abstract This paper is the second part of the prasent paper. Fer 1D situation, three numerical
examples, i.e. the computation of & problem with exact solution, numerical simulation of water
jump and collapsed-darm:, are computad. The computation of problem with exact solution is used
to check the accuracy of the numerical method. The result of numerical simulation of water jump
indicates its applicability to describe the movement of nonlinear water wave by comparing with
the theoretical result. The result of break-dam comparing with theoretical result also indicate
that it can be used to deal with the flow with discontinuity. According to the result of above
three examples, this method is used to compute the movement of tide in the Qiantangjiang river
with adaptive mesh and the result prove its efficiency. For the 2D situation, NND scheme and
unstructured mesh, as introduced in the first part of this paper are used to solve the shallow water
wave equations. Three problems have been computed in order to theck the validity of scheme.
The first one is a simplified collapsed-dam problem. The result proves that NND scheme used in
computing shallow water wave can capture discontinuity of flow field. The second is the collapsed-
dam problem in curved channel, the experimental data of which have been given out by Miller et
aL.ll The third is climb of solitary wave on slope problem, the measured data and computed data
are compared. The result proves that the dealing method about the moving boundary is available.
The comparisions between computed results and theoretical or experimental results verify that this
method is effective and very efficient to capture water tide. Finally the method is applied to capture
the tide in the gulf of Qiantangjiang river. The results of numerical computations with both flat
bottom and real bottom are compared with the measured data. The numerical results predict the
movement of tide which is similar to the observed one. Additionally the computed water level on
observing station conforms to the measured data. But the difference between the peak values of
computation and measurement is still distinct, some factors that affect the computation of water
level are discussed primarily and further discussion is necessary. The results prove the efficiency

of the method which NND scheme and unstructured mesh are applied and the availability of the
boundary dealing method.

Key words adaptive mesh, unstructured grid, tide, open boundary condition, moving boundary
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