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TINH TOAN DONG BUN CAT VA DIEN BIEN DAY
CHO POAN SONG TAN CHAU

Nguyén Thi Bay
Trudng Dai hoc Bich Khoa, Dai Hoc Quéc Gia Tp. H6 Chi Minh
(Bai nhdn ngay 24 thang 7 nam 2003, hoan chinh sita chita ngay 22 thang 09 nam 2003)

TOM TAT: Trong bai bdo, dong chdy, dong biin cdt va dién bién ddy doan
séng Tan Chdu dutgc mo phong bang mé hinh dong chdy hai chiéu dua trén hé phwong
trinh chuyén dong va lién tuc, két hop véi mé hinh chuyén tdi bun cdt va phwong trinh
lién tuc cdc hat vdt chdt ddy. Cdc phuong trinh duge gidi trong toa dé cong, phit hop
voi khu vuc tinh toan.
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TOAN 1206000 ;

Co cdu dong chay va dong bun cét
trong doan séng cong phic tap hon
nhiéu so véi dong chay & nhitng doan
thing. Mot mat, cdc hat vat chat
chuyén dong trong doan kénh cong
khong nhiing chi chuyén dong doc
theo song theo dong chay chinh ma 5000
con chuyén dong theo dong thit cap,
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x4y ra & doan u6n cong. Mit khdc, s
su khéng én dinh cla dong chay trén
doan cong anh hudng dén co cdu clla s

trudng van t6c dong chay, va chinh
nguyén nhan ndy gay ra su chuyén 1o

dﬁng va phan bo lal clla cac hd[ vat 412000 414000 416000 418000 420000 422000 424000 42600C 428000
chat. Dong chuyén\téi bin cét dugc H.1 Dia hinh khu vic tinh todn doan séng Tan Chau
nghién ciu béi nhiéu tdc gia: Shukry

(1950)[2], Rozovski (1957)[2], Yen 18750008

(1965)[3]...Tuy nhién, vin dé nay vin con hai bién cing (dudng bd) 30,
nhiéu diéu chua ré va con dang dugc nghién '@

clu.

1196500.00
Thi trén Tan Chau & hitu ngan song Tién,

nim gita hai con kénh 16n 1a kénh Xang di  useww
Chau Déc va kénh Vinh An. Poan bd song , s
phia thi trin Tan Chau tuong d6i thing, ™"
trong khi dé bd trdi c6 dang dudng cong véi
bén kinh khodng 1,75km. Chiéu rong long
song tai khu vuc nay bi thu hep manh v6i g0 .00 1o $58
chiéu rong khodng 450m trong khi dé chiéu ok bienong X S
rong séng trudc khi chdy qua thi trdn la
1000m va sau khi chay qua 1a 1500m. Poan
nly c6 dia hinh rat phiic tap, dong chdy qua  H.2 Lui tinh todn (khu vye € v6i cdc duong
day bi gép khiic nhu mot khuyu tay (Hinh 0Q) ding dé tinh ) cha doan s6ng Tan Chau
1), va tai khu vuc bd 16m, ddy va bo bi x6i
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manh. Tdc gid tién hanh tinh todn trén khu vuc nay.
CO sG LY THUYET CUA MO HINH
So luge vé hé toa do cong

Su hién hitu cha ving bo ¢6 dia hinh ph{rc tap 1a moét trong nhiing n guyén nhén gay khé khan
khi gidi cdc bai todn dong chdy, nhat la & ving bién, va phuong phédp giai rong rdi 1a chia ving

bo thanh nhung doan nho song song véi truc toa do Descartes (x,y). Diém yé&u clia phuong phép
nay 1a 15i gidi sai nhiéu & viing ven bd. D€ ting do chinh xéc khi tinh cdc bai todn bién trong

mot khu vuc bét ky, ta 6 thé chuyén sang toa do cong (§ ,n), bién ving vat ly thuc t€ sang mot
ving don gian hon, va cdc phép tinh duge thuc hién trén ving nay. Si dung phuong phép tinh
nay hau nhu rat hiéu qua khi giai cdc bai todn trong cdc viing ¢ dia hinh phic tap (Thompson,
Warsi, and Martin, 1985 [5], (Volizinger, Klevanny, and Plinovski, 1989 [7]). Trong bai nay,
luéi duoc xdy dung dua trén co s& 161 giai hé phuong trinh Poisson::

Ae=pPEnk  An=Qn) (n)
P,Q- ham s6 diéu khién luéi (Thompson, 1982) [4].
< Loi giai c6 dang nhu sau: L{r}= 82aree — 28190y — E11Fyn =-J2 (Prg-r an) (2)

J- Ma trén Jacobian:  J=xgxy +yeyp; 0#J<o

A 2
=ity S g N o
2
Bi2 =XgXqn +¥eYn Sk gn=x%+y%=lrg|
Cac phuong trinh trong toa do vuong géc
o Phuong trinh lién tuc % + &[(h +&)u+ 5[(11 +¢v]=0 )
o Phuong trinh chuyén dong:
CLARR ST 3C+ku(uu i 8 (5)
o ox By h+&
ov 6Q V(\iu +v )
LA L e L Lk A o ®)
ot 16) Sy 8)/ h+&

€ - muc nudc, h - chiéu sau, g -gia t6c trong trudng
u,v - hai thanh phén van t6c trong toa do vuodng géc, k - hé s6 ma sét day,
x,yeQ, Q - viing thuc t€ tinh todn véi cdc dudng tinh 5.

Trén bién ciing clia dudng by 0Q, ta ¢6 dicu kién vé van téc: v, ] aay =0

Véi v, 1a van t6¢c dong chay vudng géc véi dudng b Q.
Trén bién long cta dudng 0Q, ta cho dao dong muc nude

(Xem minh hoa trén Hinh 2)
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e Phuong trinh chuyén tdi bin cdt

Bin cat dugc gid dinh trong long song chia thanh hai 16p: 16p bun ddy nim & dé siu
(-h<z<-h+a) va 16p 1o llng phia trén nam & do sau (-h+a<z<{). V6i “a” 1a be day 16p bun cét ddy
(a=0.01H) [6].

Phuong trinh chuyén tai bun cdt, sau khi tich phan theo chiéu sau c6 dang nhu sau:

ox oy H
trong d6 C - nong do bun cit trung binh theo chiéu sau,

%Wv[“gg“’gc‘]:E*KerC (7

o, - téc do lang cla hat,
Kr - hé s6 truyén tai r6i ngang,
E - ham s6 nguén, mo ta sy bdc 1én hay lang xudng cia hat (Van Rijn )[4]:

E= ms(cac _Ca) (8)

C,. - nong do bio hoa tai do sau -h+a tinh thuc nghiém theo Van Rijn [4]
C, -néng do thuc tai d¢ sau -h+a: C,=y.C.

Ye» Yy - 1dn lugt 12 hé s6 phan bd néng do va van téc theo chiéu séu, tinh theo ham thuc
nghiém da thiic theo cic thong s6 1o ling [6]

e Phuong trinh lién tuc cdc vdt chadt ddy

oh 1 )
A= |[E+K HVC+V 9
ot 1—8[ T qb] ( )

¢ - do rdng cla hat; q, — dong bun cét ddy, tinh thuc nghiém theo Van Rijn [4].

Cac phuong trinh trong toa do cong
o He phuong trinh lién tyc va chuyén dong:

Py +gHI™! (822€5_, - gxzf;n)= k3!

qq +gHI™! (gllqn—812€§)=‘f’2 (10)
JH; +pe +qq =0

p=JUH; q=JVH; H=h+{
U,V- Thanh phén phén bién trong toa dé cong ciia vén toc
U=J_1(uyn—vxn) V=J_1(—vy&—vx5) ' (11
T =¥ +¥as - To=Tp +¥p (12)
Wa,» Ya, - Thanh phén binh luu trong toa dé cong

Yy, ‘¥, - Thanh phén ma sét trong toa dé cong

P, = m[(pU)& +(pV), + JH(UZI“{l 39 (a MY v2r52)]; (12a)
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¥, = —[(qU)& +(QV), + JH(UZI“IZI +2UVIh +Virg )] (12b)
K K
Py ==Vl P = Mo (12)
k ¢ hi : e _ 08
I | " ky hiéu Christoffel 1I, Fi,j = 6&3 e (13)
e, e, cdcvéc-tocosd trongtoa do cong &, 1. e',e’ - phin bién chia véc-tae.
Diéu kién bién trén 00, p=0 tai &=const; q=0 tai n=const
Diéu kién bién trén 0Q, : dao dong muc nudc C.

o Phuong trinh chuyén tdi bun cdt trong toa do cong:

C,+I"H™, (pC; +4C, )=

- - (14)
= BH™ + K |{1oC; —BiC, ), +(0eC, ~BCe),
-1 -1 -1
Y0= ] g22 ; |30= J gll ;a(): J gll
Diéu kién bién trén dudng bd 0Q);:
Ce=52c,  khit=const hay C,=22C, khin=const
£22 gn
Diéu kién trén bién 16ng 8Q,: C=C, véi lanéngdo trén bién long
o Phuong trinh lién tuc vdt chdt ddy trong toa do cong &, 1:
d’l 1 2 -1 1 2
g=—1_£[E+KrHV c+s7@), +(2), 1 (15)

QL;Q?- hai thanh phén ctia dong bun cét ddy trong toa do cong &, 1.
SO PO SO CUA MO HINH |

He phuong trinh (10,14,15) duoc tich phin bing phuong phdp sai phan luan huéng, so dé C-
Arakov trén luéi chit nhat Q" , 12 anh cha luéi tinh todn. Phuong phap duogc hién thuc hod nho
giai thuét truy dudi cho moét bién trén mbi nira budc thoi gian, hai bién con lai giai theo so dé
hién. So d6 trén rat én dinh néu thanh phdn phi tuyén cé thé bé qua. Trong trudng hop nguoc lai,
d6 6n dinh clia so dd bi gi6i han nhu sau [1,3]:

p<CHyg;q<CHg);;

JH .
hay At <min (16)
(C=\/gH); Q" pPtq

So dé ddi hoi phai 1am nhdn dé nén nhiing dao dong cao sau mébi budc thdi gian bing
cdch dua vao v€ phai ctia phuong trinh hé s6 nhét nhan tao:

q=q" +v3;q’; v>0 17)
trong dé: q* - gid tri sau méi budc thoi gian; v - hé s6 nhét nhan tao:

8;, - sai phan gdn ding ciia todn it Laplace.
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CAC KET QUA TINH TOAN CHO POAN SONG TAN CHAU

M6 hinh duoc dp dung tinh cho doan song Tan Chau. Trén Hinh 2 biéu dién ludi tinh
toan. Bu6c khong gian tir 20 m dén 80m. Budc thoi gian At=3s. Trinh tu dugc tinh todn theo tha
tu sau day: Thoat ddu mo6 hinh dong chay dugc thuc hién cho khu vuc tinh todn v6i trudng van
t8¢ ban ddu bing khong cho dén khi toan bo khu vyc dao dong 6n dinh. Sau dé6 mo hinh chuyén
tai duoc két hop vao dé tinh néng do va dong biin cit sau mdi nira budc thoi gian, va dién bién
ddy sau mot budc thoi gian. M6 hinh két hop dugc tinh trong thoi gian 5 ngay. Do tinh phic tap
clia bai todn, va do su bién thién do sau khong 16n 1am sau mdi budc thai gian, nén trong thoi
gian 1 gid tinh toan trén mo6 hinh, do sau 1ong din (dung cho tinh todn clia m6 hinh dong chay)
xem nhu khong ddi. Do sau long din s& duogc hiéu chinh lai sau méi gid cho ca hai mé6 hinh. Sau
d6 van téc biéu dién duéi dang véc to (Hinh 3). Néng do duoc vé lén bing céc dudng dong miic
(Hinh 4). Con trén Hinh 5 v& céc két qua vé bi€n ddi ddy (cdc dudng dong mic dh). Trong dé
khu vuc mau t6i (dh<0) 1a khu vuc bi x6i; con khu vuc mau séng (dh>0) 1a khu vuc béi, dudng
lién nét 1a dudng c¢6 dh=0.

KET QUA

Hinh 3 cho thdy trudng van téc phan b8 khong déu trén doan cong song, gid tri vin tdc
dat dén 16n nhét ¢ bo 16m va giita dong ciing ngay khu vuc dé, 16n hon 3 m/s.

Trén Hinh 4 13 cdc dudng dong mic néng dé. Dong bimn cdt tdp trung trong long dan va
sat khu vuc bo 16m noi xay ra x6i 18, véi ndng do bun cdt I6n. Trén hinh tai khu vuc bo 16m cla
song, gid tri néng do rat 16n (hon 1g/lit). Két hop véi hinh 5, ta nhan thay tai day xdy ra sy x6i
ddy manh, tao thanh mot hé x6i cuc bd sat by 16m, 1a nguycn nhan gay sat 16 bd nghiém trong
(t6c do x6i day dat dén 0 OZm/ngay dem) Bén canh dé & gma dong vé phla trén ciing c6 hién
tuong x6i ddy, nhung khong nguy hiém cho bd vi khu vuc ndy & giita dong chay Céc hinh anh
nhian duge tuy khong cé s6 liéu thuc do d€ so sanh nhung phit hop khu vire bi x6i trén thuc t€.

KET LUAN

Mo hinh nay da dugc tdc gia dp dung tinh todn dong phil sa va dién bién dziy trén doan song
Liiy (Phan thiét). Cdc két qua tinh toén trén doan song nhan dugc trén co s& gia dinh nong do bin
cdt tai bién long, va khong c6 s6 liéu thuc do dé so sénh. Didu nay khong anh huéng nhiéu dén
sai s6 ctia két qua bén trong luéi gidi, vi dong bun cét trén séng chu y€u la dong bun cat ddy, va
manh nhat 1a & khu vuc trong diém u6n cong. Hinh anh nhan dugc chi dénh gid mot cach dinh
tinh, nhung phéan 4nh t5t hinh anh x6i 18 thuc t€ (tai khu vuc ndy xay ra x6i 16 rat manh). Tuy
nhién, néu c6 s6 liéu thuc do dé so sanh, thi mé hinh mang tinh chat thuyét phuc hon.

Loi cam ta: :
Tdc gid xin cdm on sy hé trg kinh phi ciia dé tai Nghién Citu Co bdn ciia Nha nuéc 2001-2003.

CALCULATION OF THE SEDIMENT TRANSPORTATION
AND THE BED CHANGES OF TAN CHAU RIVER

Nguyen Thi Bay

ABSTRACT: In this paper, the flow, the sediment transportation and the bed changes
of Tan Chau river are simulated by the 2-D model. This model based on the depth-averaged
continuity equation and momentum equation, is composed with the sediment transportation
model to simulate the changes of bed in the river. Numerical solution was obtained through
calculation the curvilinear coordinate system adapted to the considered region.
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H.3 Truong van téc doan song Tan Chau (n/s)
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H. 4 Phéan b6 néng d6 bun cat (g/lit) trén doan song Tan Chau
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H. 5 Dién bién ddy doan séng Tan Chéu sau 5 ngay tinh téan, cdc gid tri dh am 1a khu vuc
bi x6i, céc gid tri dh duong 1a khu vue béi, dudng lién nét c6 ky hiéu 01a dudng gid tri dh=0

119400

Trang 21



