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TOM TAT

Mé hinh todn la mot cong cu hitu ich trong nghién clu dong chay va van tai bun cat, béi xoi long
dan va dugc xay dung dua trén viéc gidi cac phuong trinh vi phan co ban. Mo hinh todn cé nhiéu
cdp d6 khac nhau va mé hinh 3 chiéu la cdp do cao nhét, cho phép mé phong chi tiét dong chay
va qua trinh van tai bun cét trong khong gian 3 chiéu. Bai bdo nay trinh bay mét so do tinh toan
dong chay va van tai bun cat ba chiéu trong kénh ha. Muc nudc va van téc dong chay dugc gidi
tlr phuong trinh chuyén déng ba chiéu vai gia thuyét thay tinh. Néng dé bun cat 1o [img, bun cat
day va dién bién day dugc giai tir cac phuong trinh van tai. Cac phuong trinh vi phan co ban dugc
viét trong hé toa do bién déi sigma” va dugc gidi theo phuong phap thé tich hitu han trén ludi
phi cdu tric phan ti td gidc. Doi véi dong chay diéu kién bién muc nudc hodc luu lugng sé dugc
ap dat trén cac bién hé. Béi véi bun cat 1o Iiing ndng dé bun cét trén bién dugc dp dat trong pha
chay vao va diéu kién thoat tu do dugc sir dung trong pha chay ra. So dé tinh toan dugc kiém tra
véi bai todn van tai bun cét trong kénh cong dugc nghién cliu bang thuc nghiém bdi Odgaard va
Bergs. K&t qua tinh todn kha pht hap véi sé liéu do. Nhdm kiém tra khd nang ting dung thuc té, so
d6 tinh todn mdi ciing dugc kiém tra véi bai todn van tai bun cét trén song Dong Nai tai khu vuc
Cu lao Phé. DE giai quyét van dé diéu kieén bién thay lyc clia bai toan nay, mé hinh khu vuc Cu Lao
Pho dugc tich hgp vao mé hinh hé théng séng Sai Gon — Dong Nai. Két qua tinh dién bién long
dan khu vuc cli lao Phé trén song Béng Nai cling cho thdy phuong phép tinh toan nay cho két qua

phu hop véi quy luat va hoan toan cé thé st dung trong nghién ctiu thuc té.
Tuwkhoa: mo hinh 3D, van tai bun cat, ludi phi cau tric, toa do *sigma"

GIGI THIEU

Tinh toan dong chdy va vén tai bun cat 1a mot trong
cac bai toan phd bién trong thuy lyc. DEi véi cac
trudng hgp don gidn, ngudi ta c6 thé dung moé hinh
1D hodc 2D. Tuy nhién d8i vé6i cac bai toan phiic tap,
noi dong chdy cé cdu truc 3 chiéu véi cac dong thi
cép xudt hién ro rét thi chi ¢6 mé hinh 3D méi du
do tin cdy. Gén day, mot s6 md hinh 3D da dugc
céng bo. Van Rijn da gidi phuong trinh vén tai bun
cat lo lting 3D trong khi dong chay 3D nhén dugc
ti 161 giai 2D cuing véi gia thiét phan bo theo quy
ludt logarithm trén phuong thing dting'. Lin va Fan-
coner gidi phuong trinh Navier-Stokes trung binh héa
Reynolds va phuong trinh vén tai biin catlo lting bang
phuong phép sai phan hiiu han trén luéi ¢6 dinh theo
phuong thing diing?. Wu va céc tac gia da xiy dyung
mot phuong phap tinh dya trén viéc gidi bing phuong
phép thé tich hitu han phuong trinh Navier-Stokes
binh héa Reynolds va phuong trinh van tai bun cat
lo lting trung . Tuy nhién luéi tinh clia cac thuat giai
nay chua da mém déo d€ mo phong t6t cic bai toan
¢6 hinh hoc phtic tap. Ngoai ra thuét giai ciing khong
hoan toan thich hgp d€ xay dung mo6 hinh tich hgp.

Trong bai bao nay, mét phuong phép tinh toan dong
chay va van tai bun cat 3D khac dugc gidi thiéu. Dong
chay dugc gii tii phuong trinh 3 chiéu véi gia thiét
thay tinh. Cac phuong trinh dugc gidi theo phuong
phép thé tich hiiu han trén ludi phi cdu tric va truc
thdng diing bién d6i sigma. Phuong phdp da dugc 4p
dung tinh todn tht nghiém véi bai toan kénh cong
180 dugc nghién ciiu bing thuc nghiém bsi Odgaard
va Bergs* va bai todn béi x6i khu viic Cli lao Phé trén
song Dong Nai.

MO HINH TOAN

Phuong trinh co ban

Muc nudc va van tdc ctia dong chady dugc giai tu
phuong trinh chuyén dong ba chiéu véi gia thiét thuy

tinh°. Trong hé toa 6 bién d8i “sigma’, phuong trinh
dugc viét :

aD dqc
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Trich dan bai bdo nay: Giang L S, My Hong T T. Mé hinh tinh toan dong chay va van tai bun cat ba
chiéu trong séng va kénh hé. Sci. Tech. Dev. J. - Sci. Earth Environ.; 3(1):23-36.

23



Tap chi Phdt trién Khoa hoc va Céng nghé — Khoa hoc Trdi Bdt va Méi trudong, 3(1):23- 36

No6ng d¢ bun catlo liing dugc giai tit phuong trinh vin
tai*. Ciing trong hé toa d6 bién d6i “sigma’, phuong
trinh duoc viét:

d

% 4 Vg [qC — HDyVC)

d Dy oC S
— —wy)C——=—|=0
+ Jo (610 WAO) D oo

Dién bién day dugc giai tit phuong trinh? :
dz, 9 (bcy)
1-P)pc——
( )Pc a T o
Trong cic phuong trinh tén: 1 - muc nuéc; U =

+Vay = (Dp—Ep) (4

(14, 1y ] " hai thanh phén vén t6¢ ctia dong chay trén
phuong ngang; @ - thanh phan véan t6c trén phuong
thing diing “sigma’; q = [¢x, gy] '~ puwa gs =Dw
D - d0 siu; Vs — todn t vi phin trén mit phing
“sigma”; F- vector ngoai luc; Ay va Ay - d6 nhét réi;
C - néng d6 bun cat lo lting trong ¢t nudc; gc = DC
W0 — véan toc lang; z; — cao d6 ddy; p. — khéi lugng
riéng hat bun cét; P - hé s6 réng; c;, — ndng do bun cat
trong tdng day; b - bé day tang day; ¢;, = [qu, qby] r
vector luu lugng don vi ctia bun cat day; Dy, va E;, -
sudt 1ang va x6i ctia bun cét tai tdng ddy (& cach ddy
mot khodng 1a b); Dy va Dy — hé s6 khuéch tén réi.

Do nhét r6i ngang, Ay, dugdc tinh theo Smagorin-

sky®:
du\? 2
Ay = CAxA — -
e[
0,5 5
L fou v\
2\dy Jx
Hé s6 C nam trong khoang 0,01 - 0,5. Do nhét

roi theo phuong ding, Ay, dugc tinh theo mé hinh
Prandtl-Kolmogorov (1942) 78

Ay =CyLVk (6)

Trong dé C/ﬂ— héng s6 mo hinh, xéc dinh trong qué
trinh hiéu chinh mo hinh; L - chiéu dai x4o tron; k -
dong nang r6i. Céc thong s6 nay dugc 14y theo Davies
va Gerritsen® nhu sau:

@) mrwra-n] o

k=——
N

L=xD(1—h)Vh (8)

Vé6i ¢y = 0,09 - hing s6 m6 hinh; k¥ = 0,4~ hing
s6 Karman; u}- vin t6c ma sit trén mit nudc; ui—
dang stia chiia clia van t6c ma sat day u,, trong do
u? = max (@, u,;, - gid tri trung binh clia c4c van
toc ma sat tinh tii vin téc tai cic mit ludi trén duong
thay truc néu bién dang vén t6c 14 logarit; va h =
(n —z) /D- 86 siu tuong d6i.
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Hé s6 khuéch tan rdi dugc 14y bang véi do nhét réi.
Déi v6i bun cét roi, suit ling va x6i bun cat & do cao
b, Dp, va Ep,, dugc tinh > :

Dy —Ep =wy (cp—cpe) 9)

Trong do ¢, va ¢, . — nong do bun cit va nong do
bun cat bao hoa 6 mit phén cach 16p ddy. Theo Van
Rijn M0 Jyu lugng bun cat day, q 5, va néng d6 bun
cat bao hoa, ¢ be> duogc tinh:

ap = 0.053pc [(s — 1)g]*? al D 031> (10)

d50 T1.5
Che =0.015p0 == —— (11)

€ b D2.3

Véi:

T = (Tp— Ter) /Ter (12)

1/3
D, =ds [(s—l)%] (13)

V

Trong d6: dsg — duongkinh hat 50%; s - ty trong hat; ©
va T, — ing sudt tiép ddy va ting suit tiép ddy ngudng
(x4c dinh tit d6 thi Shield).

Doi v6i bun cat két dinh, sudt x6i, E j, va lang, Dy,
dugc tinh theo Hayter va Mehta '? va Krone '%:

Tp
E,=¢| ——1
b (Te )
Db:wmc(l—l”)
Td

Trong do: € - hé s6 x0i; 7 - Ung sudt tiép ddy; ¢ -

(14)

(15)

ung sudt tiép ddy ngudng x4i; T4- Ung sudt tiép ddy
ngudng boi.

Piéu kién bién

Trén bién hé dién bién luu lugng hodc muc nude sé
dugc ap dat. Doi véi nong do bun cat 1o ling, trong
pha chéy vao, ndng d¢ bun cat dugc 4p dit. Con trong
pha chay ra, diéu kién thoat tu do dugc st dung L,

aC/In=0 (16)

Trén bién kin, diéu kién khong thim thiu dugc st
dung.
Trén mit thodng (o = 0), cac diéu kién bién sau dugc

stt dung >
0w=0 (17)
Ay [du dv
D {%7 %} = — (70x, Toy) /P (18)
Dy dC
wCt 5 =0 (19)
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Con tai &4y (o = —1) 1%

w=0 (20)
AV 314 3v . 2 2 0.5

3{5,%} —CD<u +v ) (u,v) (21)

Dy JC
- <w50C+ 3‘/ %) =E,— Dy 22)

Trong d6 Cp 1a hé s6 ma sat day va dugc tinh°:
2

K

Cp=|—— (23)
P Ln (A/Zo)]

V6i A - khoang cach tit mat lugi dau tién téi ddy; va
zg - thong s6 nham.

Phuong phap giai

phuong phap thétich hitu han theo so d6 dugc cai tién
tli s d6 dugc gidi thiéu trong tai liéu ', Trong so d6
méi nay, cac thanh phén cta luu lugng q va néng do
bun cét lo ling C dugc gidi 4n theo phuong’sigma” dé
gia tang tinh dn dinh cta 1oi giai.

Hinh 1 gi6i thiéu ludi tinh ctia m6 hinh. Muc nudc
dugc tinh tai cac nat ludi. Luu lugng q dugc tinh tai
cac canh clia cac phan td, luu lugng q¢ dugc tinh tai
cac nat ludi ¢ khoang gitia cac 16p con ndng do bun
cat lo Iting dugc tinh tai cac nat ludi & ngay tiing 16p.
Thu ty giai cac phuong trinh nhu sau:

- Buéc 1: Gidi phuong trinh (2) tinh luu lugng q &
thoi diém n+1/2.

- Buéc 2: Giai phuong trinh (1) tinh myc nuéc 1 &
thoi diém n+1

- Budc 3: Tinh luu lugng q 6 thoi diém n+1/2.

- Budc 4: Giai phuong trinh (3) tinh néng d6 bun cat
lo lting C & thoi diém n+1

- Budc 5: Gidi phuong trinh (4) tinh cao d6 ddy z, &
thoi diém n+1

a) Budc 1

Phuong trinh (2) dugc tich phén trén thé tich kiém
soat ctia canh ict (Hinh 1a) 6 16p k:

//%deG-i—//Vc [qU — DAL VU]

éo; S O S
J Ay U
asio+ [ [ 52 {%U‘ 3%} (24)
Sop S
dSdo = / / (—gDVn +DF)dSdo
5'61('5

Sau khi sai phan s6 hang dao ham theo thoi gian, (24)
dua t6i phuong trinh:

<qz+1/2 7‘1271/2)
(7 7)
+ (021 = v

Trong d6
AV = 6()'k.S (26)
S AV aq:l

Jit1 = {(1 9= - 5~ (27)

DT D 9o

. U
Fluxk(U):SkaL an_DAHT dl (28)

ik

rk:D(—gVo-T]—i-F)k (29)

Céc s6 hang Fux (U) vary sé dugc udc tinh bang cac
phép tich phan s6 va sai phin. Riéng s6 hangJ 41 sé
dugc ndi suy va sai phan thanh:

Jer1 = —Ag, @1 HAp, dk (30)

Trong dé A;k_l éA:,kH dugc xac dinh tly theo so d6 ndi
suy. Riéng tai ddy va mit thoang, diéu kién bién sé
dugc stt dung dé€ tinh J. Thay (30) vao (25), ta dugc
phuong trinh cudi ciing:

1/2 1/2 1/2
7Asquirl/ +Aquz+ / *AN;{‘]ZII/ =S8r¢,  (31)
Trong do:
AV " "
Ap = n k + (Apk+1 +An> (32)
t
Ar =A7,, (33)
As, = Ap, (34)
AVp e
Sroc =~ "4 12 _ Blux, (U’H/z) FAV A (35)

Trén mobi thay truc ta sé thiét 1ap dugc mot hé nz
phuong trinh (31) chia nz dn s6 ma sau khi giai ta
sé& c6 nz nghiém q; (k=1,nz) tai canh ict trén cac 16p.
b) Budc 2

Dé tinh myc nude 1, phuong trinh lién tuc (1) dugc
tich phén trén phuong o trén toan bo chiéu sau. Két
qua ta thu dugc:

aD

5, L (80:V0q) =0 (36)
k

(36) sau d6 dugc tich phén trén dién tich kiém soat
ctia nut C (Hinh 1a), tit d6 ta dugc:

aDn+1/2 1
C _ 1 n+1/2,
—or — S; 5ck;anj L; (37)
T (37), d0 sau va muc nudc tai nut C dugc tinh:
aDnJrl/Z
DEf! =Dp+ —5—N (38)

nett =z, + D! (39)

¢) Budc 3
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Hinh 1: Luéi tinh trén mat bang va cac I6p Iuéi tinh theo phuong thang diing. a. Trén mit bang; b. Trén
phuong thang ding

Hinh 2: Lugi tinh mé hinh 3D.

Dé tinh luu lugng don vi trén phuong o, phuong & nut C trén cac 16p & thoi diém n+1/2:
trinh lién tuc (1) dugc tich phan trén thé tich kiém
soat ¢ nut C tai l6p k:

n+1/2

ntl1/2 _ ntl/2 oD S0,
//%dods+//v"qd"ds+ Aot =dok ' ~O0k—5— "¢ (41)
1/2
S doy 3 S doy (40) quz;—j/ L]
//ﬂdodszo
Jo
N 50—1{

. ’ Luuylataidayg .12 =0
Céc tich phan dugc uéc tinh bing céc tich phan s6 va %

sau do sai phan theo thoi gian ta dugc 10i gidi choqs ~ d) Budc 4
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Hinh 3: Trudng van tc trén mat thoang.

Phuong trinh (3) dugc tich phén trén thé tich kiém
soat tai nat C & 16p k:

/ / %d"dsf/ / Vo [4C— HDyV oC]

S dop aS [ 5
Dy JdC
des++// P I:qO'C76%:| dod (42)
N 5Gk
S://DSCdeS
S Ok

Sau khi sai phin s6 hang dao ham theo thdi gian (42)
dua t6i phuong trinh:

AV,
—_— n+l — gcn Fl c"
A (qu“ qck) + Flux, (C") (43)
+ (J;'jl‘ — Jg“) = AV;.D" ! (r — scg“)
Trong do:
AV, = 60;.S (44)
Dy aC n+1
S =§lgeC— = =— 45
s 9°"""D 90 k+1/2 (*)
Flux; (C") = 0y,
(46)

/ Vo [q”“/ 20n HDHVGC”] ds
N
S8 hang Fux; (C") sé dugc udc tinh bing céc phép tich
phén s6 va sai phin con s6 hang J ;4 sé dugc ndi suy

va sai phan thanh:

Jep1= —A"TkHCkH +Ap, Ce (47)

Trong do A;Hl élA;;kH dugc xac dinh tly theo so d6 ndi
suy. Tai ddy va mit thoang, diéu kién bién sé dugc su
dung d€ tinh J. Thay (50) vao (46), ta dugc phuong

trinh cu6i cling:

—As CPH +Ap I —ANCE =Sre (48)
Véi
1 " "
Ap, = (E—H) AV, D"t 4 (API:+1 +ATk) (49)
An =Ap (50)
Ay =AY, (51)
Dn
Srcy = AV, (EC,?—O—r.D"H) —Flux; (C")  (52)

Trén méi thay tryc ta sé thiét 1ap dugec mot hé nz
phuong trinh (48) chiia nz 4n s6 ma sau khi giai ta
sé& ¢6 nz nghiém g¢ (k=1,nz) & nut C trén cac 16p &
thoi diém n+1.

e) Budc 5

Détinh bién d6i ddy, phuong trinh (4) dugc tich phan
trén dién tich kiém sodt ctia nut C (Hinh 1a):

0 d (b
(l—P)pc/—athdS—i—/ (atcb)ds
S

5 (53)
+{quds = [ (Dp — Ep)dS
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—=10cm/s
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Hinh 4: Van t6c trén mat phang mat cat & cac géc cong khac nhau.

Sau khi sai phén s6 hang dao ham theo thdi gian, (53)
dua t6i phuong trinh:

n+1 n

T —z
(1—P)pct—=t ~ b1 DC (54)
+Flux(qp) = (Dp — Ep) S

Trong d6

DC = % (bep)™™ — (bey)" (55)
Flux(qp) = $; qp,dl (56)
T (54) ta c6 cao d9 ddy & nat C & thoi diém n+1:
At
n+l _ _n
B TR T P)pe 57)

[(Dy — Ep)S —DC — Flux(qp)]
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TiNH TOAN THU NGHIEM

Van tai bun cat trong kénh cong 180°

Odgaard va Bergs* c6 mét nghién ctiu bing thuc
nghiém dong chay va van tai bun cat trong mot kénh
cong. Bai todn nay cing da dugc Wu va cic tac gia
tinh todn bang moé hinh todn 3D3. Kénh goém mot
doan cong 180°, ban kinh trung binh 13,11m va 2
doan kénh thing dai 20m din vao vara (Hinh 2). Mt
cat ngang kénh hinh thang, ddy rong 1,44m va mit
thodng rong 2,44m. Ddy kénh dugc phu mot 16p cat
day 23cm véi dudng kinh trung binh 0,3 mm. Nudc
va cét troi theo dong chay dugc bom dua trd lai dau
kénh trong mot hé théng tudn hoan khép kin véi luu
lugng 0,153m? /s. Sau khi d4y kénh bién déi dat téi
trang thdi dn dinh, dia hinh day kénh da dugc do dac.
Dé danh gia phuong phap phat trién trong bai bao mo
hinh todn 3D cho kénh ctia Odgaard va Bergs da dugc
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Hinh 5: Van téc vuéng géc véi mat cat & cac géc cong khac nhau.

x4y dung. Trén mit bing, doan cong 180° dugc chia
thanh 180x16 phén tii con mbi doan kénh dan vao
va ra dugc chia thanh 80x16 phén ti (Hinh 2 ). M6
hinh ¢6 11 16p theo phuong thing ding. Dia hinh
ddy ctia m6 hinh dugc 14y theo hinh dang cta kénh
cting hinh thang va diéu kién ban dau 1a kénh da bi
bdi 23cm tuong ting véi 16p cat phtt ban d4u trong thi
nghiém ctia Odgaard va Bergs.

Piau vao cua kénh duge dp dit diéu kién bién luu
lugng Q=0,153m? /s va néng d¢ biin catlo liing tucng
ung véi luu lugng bun cit ra ¢ mit cat cudi kénh
3,7g/m/min nhu da dugc ghi nhan trong thi nghiém
ctia Odgaard va Bergs. Diéu kién bién muc nuéc &
cudi kénh dugc 4p dit sao cho do séu trong kénh
khodng 15cm nhu trong thi nghiém.

Tinh toan cho thdy sau khoang 9 gi¢ ké ti thoi di€ém
ban dau dia hinh déy kénh gén nhu khéng con thay
d6i. Hinh 3 gi6i thiéu trudng vin t6c trén mat nudc
sau khi ddy kénh di 6n dinh con Hinh 4 va Hinh 5

gi6i thiéu trudng van t6c tai mot s6 mat cit kénh &
cdc vi tri khdc nhau. Cac hinh cho théy xody thi cip
trong kénh da dugc tai hién mot cach ré rang. Hinh 6
gi6i thiéu két qua tinh dién bién ddy kénh sau khi da
6n dinh. Duong lién 1a ddy kénh sau 9 gi con duong
dit doan la day kénh sau 11 gio. Két qua tinh todn
kha pht hgp véi s6 liéu thi nghiém ctia Odgaard va
Bergs.

Van tai bun cat khu vuc Cu Lao Phé trén
séng Pong Nai

Song Poéng Nai khu vuc Cu lao Phé tiing c6 mot dy
an san ldp l4n song. M6 hinh 2D da dugc st dung
dé nghién ctiu dy bdo kha ning dién bién boi x6i khu
vic'>16, Tuy nhién trong bai todn nay mé hinh 2D la
khong du tin cay do khong c6 kha ning tinh toan mo
phong cac dong thi cdp phat sinh do dia hinh long
song phic tap, dic biét 1a & khu vuc dau Cu lao Phé.
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Hinh 6: Dia hinh day kénh tinh toan (dudng lién va dut nét) va thi nghiém (cham trén).

Déy chinh 1a bai toan danh cho mo6 hinh 3D.

Dé danh gid phuong phdp tinh 3D phit trién trong bai
bdo trong bai toan thuc t€, mot tinh toan thu nghiém
dong chdy va qud trinh bun cat cho doan Cu lao Pho
da dugc thuc hién.

Hinh 7 gi6i thiéu luéi tinh ctia m6 hinh. Trén mit
béng, doan song dugc chia thanh 7261 phan tu. S6
phén ti theo chiéu ngang séng trén nhanh chinh la
16, con trén nhanh phu la 8. Kich thudc ctia cac phan
tt khoang 16 - 25 m. Mo hinh ¢6 5 16p. Luéi tinh
nay la kha min, da € moé phong chi tiét cdu triac dong
chay khu vyc nghién ctiu. Pia hinh ddy m6 hinh dugc
tham khéo tii s6 liéu ctia Vién Khoa hoc Thuy lgi mién
Nam khdo st niam 2008 '¢. Dia hinh ddy ctia m6 hinh
cling dugc gidi thiéu trén Hinh 8.

Dé giadi quyét van dé diéu kién bién thiy Iyc, m6 hinh
dugc tich hgp vao moé hinh hé théng song Dong Nai
x4y dyng bing phan mém F28!7, ké thiia tif két qua
nghién ctu 18 M6 hinh hé théng song Dong Nai nay
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da dugc hiéu chinh kj véi khoang 10 bd s6 liéu thuc
do.

Diéu kién bién bun cit cho mé hinh 3D dugc ap dat
mot cach doc lap ngay tai cic mat cit bién. Theo
két qua khdo sat ctia Vién Khoa hoc Thuy lgi Mién
Nam ', néng d6 bun cét lo ling tai khu vic nay vao
khoang 30 - 40 mg/l. Gia tri nay da dugc dung lam
diéu kién bién.

Vit liéu ddy song khu vuc lam md hinh khong dong
nhdt. Gitta dong la cat min t6i tho trong khi & gan bo
la bun. Tuy nhién do han ché ctia phuong phép, mé
hinh chi c6 kha nang tinh v6i mot loai vat liéu day. Vi
vay trong nghién ctiu nay vét liéu ddy dugc xem la cat
min véi dsg =0,35mm tuong ting v6i dudng kinh hat
trung binh & khu vyc.

Budc thoi gian tinh dugc ldy khd nho, At = 0,6s, d€
dam béo diéu kién 6n dinh. Mic du budc thoi gian
tinh nhé nhung téc d tinh todn van kha tét. Trén
may PC Core i5-3,2GHz, m¢t gid may tinh tinh mdé
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Hinh 8: Dia hinh doan séng Déng Nai khu vuc Cii lao Phé (don vi thang mau: mét).

phong dugc khoang 8 gio.

Thong thudng, mo hinh toan trudc khi st dung sé
phai dugc hiéu chinh. Dic biét néu nghién ctiu la
nhdm dua rabic tranh chi tiét va tin cay vé van tdi bun
cat & Cu lao Phé thi hiéu chinh mo hinh sé la diéu bat
budc. Tuy nhién mé hinh 3D Culao Phé nay sé khong
dugc hiéu chinh ma cac thong s6 cia md hinh dugc
x4c dinh theo kinh nghiém. Trong tinh toan théng s6

nham dugc 14y zp = 0,0lmm, duong kinh hat trung

binh ds( =0,35mm, ty trong hat § = 0,65, d6 tho thuy
luc wyo =5,19cm/s va do rébng P=0,2. Diéu nay la c6
thé chép nhan vi cic kh6 khan vé s6 liéu do dac va vi
muc tiéu cta bai bdo 1a phét trién moét phuong phéap
tinh todn van tai bun cit trong diéu kién long dan
phtic tap va m6 hinh Cu lao Phé chi la minh chiing
vé kha ning ting dung vao thuc té€ ctia phuong phap.

Tinh todn mé phong da dugc thuc hién cho 1 thing
mua ld nam 2008. Hinh 9 gidi thiéu két qua tinh
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a) Triéu 1én

b) Trifu xudng

Hinh 9: Trudng van tdc trén mat nuéc khu vuc Cu lao Phé.

truong van toc trén mdt nudc déc trung tai khu vuc
ctt lao Phé lac triéu Ién va ldc triéu xudng. Phéan b6
van toc tai mot s6 mit cit ngang luc triéu xudng vao
thai gian 1a cling dugc gidi thiéu trén Hinh 10 va 11.
Vi tri cdc mat cit dugc gisi thiéu trén Hinh 12.

Do béi x6i khu vic ddu Cu lao Phé dugce gidi thiéu
trén Hinh 13. D€ thdy r6 hon bic tranh boi x4i tai
khu vuec, ta c6 thé xem mot vai lt cit. Hinh 14 gi6i
thiéu phan bs van t6c va bién déi cao do ddy tai cac
14t cat 5-5 va 6-6. Vi tri cac lat cat ndy dugc chira trén
Hinh 13.

Lat cit 5 - 5 cho thdy rd cdc mo ngdm bi dong chay
bao mon va di chuyén dan vé ha luu. Trong khi d6 lat
cdt 6 - 6 lai cho thdy cu tric 3D ctia dong chay & dau
ct lao. Cé mdt xody ngang xuét hién & dau ct lao va
xody nay mang bun cét tii chan cti lao ra ngoai. Xody
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nay la mot trong cac nguyén nhan chinh lam cho dau
cttlao bi x6i manh. Kha ning mé phong cic dong thi
cdp nay clng chinh la vu thé ctia m6 hinh 3D truéc
mo hinh 2D.

KET LUAN

Bai bdo da trinh bay mét phuong phép tinh toan dong
chay va vén tai bun cat, bién hinh long dan 3D. Cac
phuong trinh vi phan co ban dugc gidi bang phuong
phép thé tich hiiu han trén luéi tinh phi ciu tric phan
tu ti gidc. K&t qua tinh todn kiém tra véi s6 liéu thuc
nghiém cho thdy phuong phap cho 16i giai hop ly va
khd chinh xac. Bén canh d¢ viéc tinh todn truong hop
dién bién long dan khu vyc Cu lao Phé cling cho thdy
phuong phép cho két qua phu hgp quy ludt va hoan
toan c6 thé st dung trong nghién cttu thyc té.
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Hinh 11: Van t6c vudng géc v6i mat cit vao mua li tai cac vi tri khac nhau.
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Hinh 12: Vi tri cic mat cit.
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Hinh 13: Truéng van téc va dé béi x6i tai khu vuc dau cti lao Phé (don vi thang mau: mét).
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Hinh 14: Phan bé van téc va bién déi day tai cac lat cat (dudng mau den nhat: day song ban dau; duong

mau den dam: day so6ng sau mot thang).

XUNG POT LOI iCH

Nhém tac giad cam doan rang khong c6 xung dot lgi
ich trong cong bd bai bao “Mo6 hinh tinh todn dong
chay va vén tai bun cat ba chiéu trong s6ng va kénh
ha”.
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hinh va viét chuong trinh tinh toan.
Tac gia Tran Thi My Hong tinh todn cdc bai todn mau.
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ABSTRACT

Numerical model is a useful tool in studying the flow and sediment transport, change in river bed
and is built on solving governing differential equations. Numerical model has many different levels
and three-dimensional model is the highest level, allowing detailed simulation of flow and sedi-
ment transport process in 3D space. The paper presents a method calculating three - dimensional
flow and sediment transport in the open channel. Water level and flow velocity are solved from
three-dimensional equations with hydrostatic hypothesis. Concentration of suspended sediment,
bottom sediment and bottom evolution is solved from transport equations. The governing differ-
ential equations in the "sigma" transform coordinate system are solved by finite volume method
on unstructured grid of quadrilateral elements. Boundary condition of water level or flow will be
imposed on open boundary. For suspended sediment concentrations in the injected phase, sus-
pended sediment concentrations are applied and the outflow phase applies free drainage condi-
tions. This method of calculation was tested with the problem of curved channel sediment trans-
port which was studied experimentally by Odgaard and Bergs. Calculation results are quite consis-
tent with the measured data. In order to test the practical applicability, this method is also tested
with the problem of sediment transport in Cu lao Pho islet on Dong Nai river. To solve the matter
of hydraulic boundary condition of this problem, the model of Cu lao Pho islet is integrated into
the Sai Gon - Dong Nai river system model. Results of the calculation of the river bed evolution
of the Cu lao Pho islet on the Dong Nai river also show that this calculation method gives results
consistent with the rule and can be used in practical research.

Key words: 3D model, sediment trannsport, unstructured grid, the "sigma" coordinate
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