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TOM TAT : Trong bai bdo nay tdc gid trinh bay phwong phdp tinh todn chuyén tai bim
cdt dinh ving ven bién. Co s6 Iy thuyét ciia phwong phdp diea vao 1oi giai hé phuong trinh
Reynolds, két hgp véi hé pmeong trinh chuyén tdi bim cdt, 1dy trung binh theo chiéu sdu, ¢6
tinh dén ham s6 nguén, mé ta toc do béc Ién hay ldng xudng cua hat. M6 hinh tinh dwgc kiém
tra véi nghiém gidi tich. Cdc két qua tinh duwoe tir mé hinh rdt phit hgp véi cdc két qua
tinh dwoc tir 1oi giai gidi tich. -

1.cO SO LY THUYET
1.1 Hé phuong trinh tinh todn dong chay

Hé phuong trinh tinh todn dong chay va diéu kién bién dugc trinh bay k¥ trong /5/ nhur sau:

oA ?@_ku(uz-&vz)% ,
E+"ax+vay fv= gax ph+§ -+AA" (1)
g+ug+v@+fu=—g@——liuty:i+A/i\’(v)
a ox oy oy h+C
a o o
—a—t—+a’[(h+c)ll]+‘a—y|:(h+g)\f]=0
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r

© Vé6i: u,v: thanh phén vecto vén toc trong toa d§ vudng goc (m/s); -

h : d6 sdu (m); :

€ : muc thuy tridu (m);

t :thoi gian (s);

k : hésé ma sat déay;

f : théng sé Coriolic;

A : hé s6 16i theo phuong ngang (m/s);

2 2
il — 2 — : todn tir Laplace.
ox" oy ]

o Dibu kién ban ddu: u, v, choca mién tinh bing 0.

AZ

o Diéu ki¢n tai bién:
Trén bién Iong: cho dudi dang tdng dao dong cho céc séng tridu.
Trén bién cimg (bo) c6 diéu kién khong thidm u, = 0 ; v6i n 1a phwong vudng gée bo.

1.2 Phuwong trinh chuyén tai

Su phan b bin cat lo limg theo khong gian va thoi gian dugc md ta boi phuong trinh hai

chiéu sau:
ac (oC aC) 18, & 12 S G
—-w\{u—+v—]—ﬁ&aﬂ<x§)+-ﬁ-a—y(m<y%)+ﬁ (2
Trong d6: ‘ ‘ £y - ‘
o C:Ndng do thé tich bin cét lo limg trung binh theo chi€u séu (tinh bang
kg/m’).
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o u, v: Thanh phan van td¢ trung binh theo chidu sau ciia dong chay theo phuong
X Y.

o Ky Ky: H¢ s6 khuyech tén rdi theo phuong x, y.

o S: Ham sd nguon md ta toc do bdc 1én hay iang xudng cta hat (m/s).

o Yy hé sb phén bd vén tdc va ndng do theo chidu sau.

o Tinh ham so nguc’;n /3,4/:

S=E doi voi 1y > 1.
=-D doivéity <ty
S=0 doivditg St =1, 3

Vi

o E-Téc d6 bbe 1én ctia hat (m/s).
o D-Técdd ling xubng cia hat (m/s). |,

o T - Ung suit tiép day. -u:b=%pk\/2 v6i k12 hé s6 ma sat day ; V =+u? +v?
)

o 14 - Ung suit tiép ddy t6i han dé hat ling xuéng.
o 7. - Ung suit tiép ddy téi han dé hat bic 1én.

2. PHUONG PHAP TINH TOAN

Mot trong nhiing phuong phép pho bién nhat ma céc téc gia khac trong nuéc va trén

thé gidi p dung dé giai bai toén chuyén dong bun cét 1a phuong phép sai phan hitu han, véi
céc diéu kién bién vé ndng do nhu sau:

-~

e Trén bién cling (bd): ap dung diéu kién phan xa toan phan: %9 =
n

e Trén bién 16ng, khi niedc tir mién tinh chdy ra, ap dung didu kién : g% =0

o Trén bién long, khi muwde tie ngodi chdy vao mién tinh, ap dung didu kién : C=C,

Véi cach xéc dinh didu kién bién trén bién 16ng nhur trén, khi nudc tir mién tinh chay ra,
bién long duoc 4p dat dién kién vét chit phan xa toan phan (mang déc tinh giong nhu
blen cling), diéu nay dan t6i két qua: khi nude chay ra, vat chit khong duoc thoat ra khoi

mién tinh, ma cir chay vong trong mién tinh, khong duoc trao ddi ra ngoai mién tinh, do
d6 khéng hop véi thuc té.

Trong bai nghién cuu nay, tac gia cung ap dung phuong phép sai phan hiru han dé giai
* bai toén, nhung cdi tién cach xé4c dinh diéu kién bién C trén bién long khi nuée chay ra
khoi mién tinh bing phwong phap dudng dic trung (nhu trong myc III. phin xé4c dinh
diéu kién blen) Vi cach xé4c dinh bién ma tac gia dp dung, tranh dugc kct qua khong hop
1¥ 12 vat chat khong thé thoét ra khoi mién tinh khi nuéc chdy ra khéi mién tinh.
g (ba) c6 diu kién khéng thAm u,=0; véin la phuong vudng goéc bd.

3.50 PO GIAI

Hg phuong trinh (1) duoe giai két hop véi (2) bing phuong phap sai phan hitu han, so db
4n luan huéng ADI.

Nghiém cua bai todn dugc tinh theo ting nira buéc thoi gian:
Ta1 nira buge thoi gian dau t+1/2, thuc hién giai muc nuéce ¢ va vén tdc u (thanh phin van
téc theo phuong x) &n, van téc v (thanh phan vén téc theo phuong y) dugc giai hién. Sau
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d6 két hop giai xen ké ndng d6 C (voi cac thanh phan theo phuong x giai 4n, theo phuong
y giai hién).

Tai nira budc thoi gian sau t+1, myc nu6c ¢ va van tbe v dugc giai &n, van téc u duogc giai
hién. Sau d6 két hop giai xen ké nong d C (voi cac thanh phén theo phuong y giai 4n, theo
phuong x giéi hién).

Ax
j+1
: L 'I
j*+1/2 ____i____“_\é_é}___
. e
J g i
AR A
B s AL ttd AV
j-1 . |
i1 oY Hi12 Y

H.1 Lu6i sai phin
Luwdi sai phin:
Ludi tinh toan cua so dd ADI dugce b6 tri nhu sau: cac thanh ph?m u, v, C khong dugc tinh
trén cting mot vi tri cia ludi, ma s&p xép xen ké nhu hinh 1.

So b giai hé phuong trinh (1) duge trinh bay trong /5/. & day chi trinh bay phan sai phan
hoéa phuong trinh (2).
e Gidi ndng dp C cho nika budc thoi gian dau

1
ac_Cp-C

o A
2
(5)
1
4= te—
2 +u 12 12 14— :
LU i igi Gl =G ©
ox 2 2Ax
1 1
VHE' +Vl+— l l
V?E_ iy g Gy~ G 7
ay 2 24y
.
1 t+2 t"'i 1 t+2 t'l"%
Li[m( 99]= L1 (i )t+]5‘ci+l,j_ci,j (1 )‘*5 G~ ~Gi-ij (8)
Mokl B ix 4l AX e LN & i A
H .2 2 2
l,j |
Lt t ) t (9)
tt= CraimBiy t+— C..-C..
lgl{HK ‘3.9]=__1__L [HK ] 21 i,j+1 ——-lll—[HK ] 21 i,j i,j-l
Hoyl Yoy| lay Yhijps O Yhij—= Ay
H. .2 2 2 |
l.,J -

Sau khi thé céc cong thirc sai phan 5,6,7, 8,9 vao phuong trinh (2) va rat gon ta s& dugc
phuong trinh ¢6 dang: :

the
2

1
aC 2+ biC:.j2 +¢,C

i—i-Lj i~itl,j

(10)

1
t+—
2

=d:
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1
ui 2 tu ? .
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Véi: a, =-— 22*2Ax 2 7, - 3 (HKA. )‘_121 (11)
- Wpu
2 1 t+1 t41
b, =—+ HK,) ? +(HK,) 2
i At (AX)I l:( X)i+%,j ( ")i~%,j:| (12)
|+-'- e+l
u? +u? \
T - R R R (13)
1 * v I.+l X i+l.'
2%2Ax (Ax)2 Hi’jz 2 J
l+1 t l
c v .2| 2 c c S H‘E l
iy T it e 1,j- 4= tal
d;=‘Ej— 22 2 J'sz J 'Y‘ +(_'] + |.+1|:(HKy)’:_( i,j+ C:J)—(Hl(y)hj_l((::J _Cilj—l)}
2 Yo (y)'H?
(14)

Viét hé phuong trinh (10) v6i i=2 dén n-1, ta thu dugc h¢ gdm n-2 phuong trinh, n 4n s6
dang ba dudng chéo. Ciing véi hai dieu kién bién dau va cubi, ta giai hé phuong trinh trén
bang phuong phép truy dudi

e Gidi nong dp C cho nita bwéc thoi gian sau

Van theo trinh tu nhu trén, nhung néng do C theo y dugc giai 4n (tai budc thoi
gian t+1), con theo x giai hién (tai t+1/2).

e Diéu kién bién ciia bai toan:
Ciic diém trén bién rin: %:- =0 (nla phuong phép tuyén véi bién)
Cic diém trén bién long:

Déy la bai todn ma trén bién 16ng, diéu kién bién vé& dong chay cho dui dang téng dao
dong cuia cac song triéu, cho nén ¢4 nhing thai diém nudc s& chay ra, vao hoic song song
bién. D¢ Ioi giai 56 duge tét hon (khéng xudt hién nghiém am trong viing tinh to&n gan bién
1ong khi dong chay ra khoi bién, hay dong bun cat chay vong nhu khi dung bién cling, ta can
xtr ly diéu kién trén bién long that hop ly. O day, téc gia d& nghi xi Iy didu kién ndng do trén
bién nhur sau:

* Khi nuée chay vao mién tinh: ndng d duoc cho trude C = Cy(t)

* Khi nuéc chay song song bién 16ng (thanh phan van téc vudng géc véi bién bang 0): % =0

” g . 2 %
* Khi dong chay tir mién tinh huéng ra thi sir dung diéu kién%%—:O- /6/. Khi d6, ndng dd tai
S

bién dugc tinh thong qua qua trinh tai, (qué trinh khuéch tan duoc bo qua trong budce tinh
ndy). Nong do chit tai bién 1a nghiém cua phuong trinh tai va tinh dugc theo phuong phap
dudng déc trung theo cong thucC, =C,

Véi: Cg - nong d9 tai diém can tinh (& budc thdi gian sau).

Ca - ndng do tai chan dudng dic trung tai budc thdi gian truée s - phuong
chuyén dong ciia hat tir 16p thoi gian trude dén 16p thoi gian sau, dugc chdp nhén x4c dinh
theo phuong clia vén toc tai diém trén bién trong két qua tinh toan ciia mo hinh dong chay,
kéo vé 16p thoi diém trudc. '

Nhu vdy, véi cach xur ly bién nhu trén ta c6 thé tranh duoc nhitng trudng hop nghiém am
C trong mién tinh va vat chét duoc theo dong chay ra ngoai mién tinh.
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4. KIEM TRA MO HIiNH TOAN

M6 hinh dong chay da dugc kiém tra véi nghiém giai tich va trinh bay trong /5/. Sau day
12 phén trinh bay céc két qua kiém tra md hinh chuyén tai bun cét.

e Loi gidi gidi tich hé phwong trinh chuyén tai:

Trong truorng hop mién tinh ddng nhit, o chiéu sau khong dox van tdc u, v =const, hé sb
khuyéch tén r6i Ky, Ky =const, ¢6 mot ngudn tic thoi db vao mién tinh véi khéi lugng M, hé
phuong trinh (2) ¢6 nghiém giai tich nhu sau/ 1, 2/:

M/H in _x=x,—-ut)  (Y-Yo—wt)’ B,
4n K, K t 4K t 4Kt H
Trong d6: M 1a khédi luong bin dugc dd vao diém toa dd (xo, Yo) trong mién tinh bit dau tai
thoi diém t>0.

Céc ky hiéu khac da duoc giai thich ¢ trén.

C'(x:y:t)z (15)

Tinh téan duoc thuc hién cho mién tinh vudng c6 dd sdu khéng déi bang 5 m, kich
thuée 3000mx3000m, véi Ax=Ay=50m, vén tbe léng dong D=0,00002 m/s, AT=10s, ngudn
46 vao mién tinh tai vi tri (xo=3Ax; yo=37Ay) c6 khéi lurgng M=2500 kg.

M6 hinh dugc 4p dung tinh thyc nghiém cho 3 trudng hop:
1. Kx=EKy= 4m’/s; u=v=0,1 m/s.

2. K= 6ms; Ky= 4m?/s; u=0,2 m/s; v=0,1 m/s.

3. K,=4m%s; K, =6 m?/s; u=0,1 m/s; v=0,2 m/s.

"Cac két qua tinh dugc trinh bay dudi dang cdc dudng ddng mirc ndng do lan luot tai 4
diém thoi gian (t=0,5 gio; 1 gio; 1,5 gid; 2 gid) tir md hinh (hmh 2,4,6) va tir nghiém giai tich
(hinh 3,5,7) . Céc hinh v& tuong (ing trong cac hinh nay rat giéng nhau.

*50m *50m
Bo‘-‘T 5 10 15 20 25 50 o I 8 10 15 20 25 .y *50m
55 55 a
50 50-|
/ b
45+ 45-|
40 40 c
9 /

y
35- 35- g
30- 301 " ,Z /

g )
25- 25 %'-._/
H.6 Céc dudng ddng mirc ndng do (kg/m’) H.7 Céc dubng dbng mirc néng d6 (kg/m’) biin cét:
bun cat: a) sau 0,5 gi¥s tinh toan lan truyén

a) sau 0,5 gi¢ tinh todn {an truyén b) sau 1 gitr tinh todn lan truyén
b) sau 1 gi& tinh toan lan truyén ¢) sau 1,5 gitr tinh toan lan trUgén
c) sau 1,5 gi&r tinh to4n lan truyén d) sau 2 git tinh todn lan truyén
d) sau 2 gi¢ tinh toén lan truyén z L“':Og'la‘nza_“g_“gh“"m gdateh
Loi giai bing md hinh toan (u=0,1 ms; v=0.2 nvs; Kae4m'/s; Ky=6 mi/s)

(u=0,1 mvs; v=0,2 mvs; Kx=4m?/s; Ky=6 m%/s)
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*50m
5 10 15 20 25
6(? | | l ] 1 s *50m
55+
50—
Cc
45- d
40
35—
H.2 Cic dudng ddng mifc ndng db (kg/m’) bin cat;
a) sau 0,5 gig tinh todn lan truyen b) sau 1 gi& tinh toan lan truyé:n
c) sau 1,5 gi¢r tinh toan lan truyé‘n d) sau 2 gi¢ tinh todn lan truyén
Lai giai bang mé hinh todn
(u=0,1 n/s; v=0,1 m/s; Kx=Ky=4 m%s)
*50m
10 15 20 25
60 | | [ | | = *50m
d

H.3 Céc dudmg ddng mirc ndng df (kg/m?) bin cat:

a) sau 0,5 gidr tinh ton lan truyén b) sau 1 gits tinh toan lan truyén
c)sau 1,5 gio tinh todn lantruyén  d) sau 2 gior tinh toan lan truyén
Lbi giai bing nghiém giéi tich
(u=0,1 m/s; v=0,1 m/s; Kx=Ky=4 m%/s)
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*50m
A 10 15 20 25 30 o 40
60- | | | | i I L *50m
bbb b
0 /
-0,
03\
B / c
‘e
o g
45 /"‘ .
0-005
40
H.4 Cac dudng dong mirc ndng 6 (kg/m’) bin cat:
a) sau 0,5 gm tinh todn lan truyen b) sau 1 git tinh toén lan truyen
¢) sau 1,5 gity tinh toan lan truyen d) sau 2 gits tinh todn lan truyén
Lbi gidi bing md hinh todn
(u=0,2 m/s; v=0,1 nvs; Kx=6m’/s; Ky=4 m’/s)
*50m
1 0. 15 20 _25 30 . 35 .. 40 #50m
80 ! | | | | | I >
551
50-
45
40

H.5 Cécdudng dong mirc nong 49 (kg/m’) thé tich bin cat sau:
a) sau 0,5 gitr tinh todn lan truyen b) sau 1 gi tinh todn lan iruyen
c) sau 1,5 gitr tinh toén lan truyen d) sau 2 git tinh toan lan truyén
Lai gidi bing nghiém giéi tich
(v=0,2 m/s; v=0,1 m/s; Kx=6m"/s; Ky=4 m’/s)
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5. KET LUAN

Céc két qua thu dugc tir mé hinh phit hop véi két qua tinh tir nghu;m giai tich. Piéu nay
khang dinh d§ tin céy ctia md hinh. M6 hinh dugc dp dung tinh chuyen tai bun cét cho viing
bién Cin Gio. Cac két qua nhén dugc se duoo trinh bay trong bai béo tiép theo.

MATHEMATICAL MODEL OF COHESIVE SEDIMENT
TRANSPORT IN THE SHALLOW SEA BASIN
PART 1: MATHEMATICAL MODEL

Nguyen Thi Bay ’, Mach Quynh Trang @

(1) University of Technology — VNU- HCM
(2) University of National Sciences, VNU-HCM

ABSTRACT : The aim of this study is to develop a method of calculation for cohesive
sediment transport in the shallow sea basin due to tidal movements. The research is based on
the Reynolds equations averaged over depth and the suspension transport equation; the later
includes a source function describing the processes of stirring-up and deposition of the
sediment. The results of computations for a simple case are verified by an analytic solution.
The results obtained from this model is similar to those from the analytic solution.
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