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TOM TAT: M6 hinh dugc thiét 1ap nhdm muc dich mé phdng hién tugng I bién ddi
chdm trong viing dong bdng. Pdy la mé hinh todn két hgp gida gidi hai mé hinh dong chdy:
dong chdy mgt chiéu (1D) cho mang ludi song rach va dong chdy hai chiéu (2D) cho dong chdy
tran mdt trong 0 rudng. Sy ket hgp gika hai mo hinh todn 1D va 2D thong qua sy trao doi
nudc gita séng va cdc é ruéng cé canh tiép cdn. Phuong trinh dong luc duge xdp xi theo quan
diém song khuéch tdn “diffusive wave approximation” [1], theo dé chi hai s6 hang quan trong
la dj déc muc nudc va luc ma sdt ddy sé dugc xét trong phuong trinh. Sai phdn thoi gian sit
dung theo so dé dn Preissmann dugc thuc hign trén ludi khong gian dang so le [2]. Trén cdc
gid thiét néu trén sé hinh thanh bai todn phi tuyén vai dn s6'la myc nudc dai biéu ciia 6 rudng
va dugce gidi ldp trong mdi budc thai gian theo phuong phdp Woods Charles. Cdc 6 rudng bj
ngdp hodc khéng ngdp sé dugc xit Iy sau méi budc thoi gian. Trudng vin toc sau méi thoi diém
tinh cé thé dugc lam tron hodc khong.

1. Gigi thiéu

M5 hinh todn 13 mdt cong cu hiéu quéd va kinh t€ nhat lrong trong nghién citu bai todn li. Sit dung
md hinh todn cho phép d& ding nghién cifu va ddnh gid vé hleu qud cdc phuong 4n quy hoach cong
trinh ciing nhu di bdo vé sy thay ddi dong chdy.

2. Cd sd 1y thuyét

2.1 Hé phudng trinh ¢d bdn ciia md hinh .

Phwong trinh d6ng luc s dung theo dang md hinh x4p xi séng khuéch tdn. Vi gid thi€t ndy dong
chdy dugc gia thi€t chi y&u dya vao sy cin bing clia 46 d6c midt nu6c va ma sit ddy. Phuong trinh
dong luc theo phudng x va y:

£+S =0 va a—Z+.S' =0 (0.1)
ox oy
Phudng trinh lién tuc :
Z o(Uh) o(Vh
§*+ﬂ+‘£“)‘=% (0.2)
ot ox oy
Phuong trinh Strickler theo phudng x va y :
S, va S, Q |Q ‘ (0.3)
Dt
D e ksrrhs”b ’ k.:.rr = 21 1624
. d

Z cao d6 mit nudc ; U,V védn t8c trung binh ; h chiéu siu nudc; gy, luvu lugng bd sung ; 0,0, lvu
lugng ; b chiéu rong ; d dudng kinh trung binh hat tao long din.
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2.2 S¢ db sai phan khéng gian va thyi gian
Sai phdn khéng gian dudc thuc hién trén Iwéi dang so le (h.1a,b). Vi tri xdc dinh cao trinh muc nudc
(Z) tao thanh mot 1udi, va vi tri xdc dinh vén t6c (Iuvu lugng) tao thinh mot mang 1uéi so le riéng nhu
sau.
Qm Qll
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Zi Z; Z

Hinh 1a : Sd d6 mang ludi sai phin khong gian 1D
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Hinh 1b : So d6 mang lu6i sai phin khong gian 2D

Sai phén thdi gian dugc st dung theo sd d5 4n Preissmann. in s8 bai todn 12 muc nuéc Z tai
c4c diém niit cho mang lu6i.

L 1+l . t

-af_ i l(-fnl f‘r'+l ¥ _f, f; ] (04)
o 2 At At

t+] 1+ ] t
z=gh_—_fi_+(1_g)-_fi+l_—:ﬁ_ (0.5)
ox Ax

4 t+ t+ 1= ' ] :
f(x,t):-z—( 0y ‘)+—2 Vivr) 0.6)

véi 0.5<0<1

2.3 Phuiong trinh sai phdn 1D
Phudng trinh sai phiin cho bién Zit+l tai nit i cho mang ludi (h.1a):

-At8all'Z + [Ax,..o—,. +At0.a," + Atb.a, | Z - MO Z) =

Ax,.0,.Z{ — Ar*(1-0)*| a,(Z - Z)) -}, (Z} - Z}) | + ¢,.At.Ax, 0.7)
trong dé:
; 21+24 53
7 L Dn . I:( )(ht) bI; 0'=9*bm+(1-*5)*b'
0.5 n dt/6 n n i i i
[Ax,, 7 ~—Z}H

hy, b, :chiéu sdu, chidu rong mit thodng nudc tai nit n.
Hay duéi dang thu gon :
F(Z:H,Z;H,Z;”) = Ar (0-8)
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2.4 Phudng trinh sai phin 2D

Kn s8 bai todn 2D 12 muc nude Z;" tai cdc diém nit cho mang Iudi (h.1b).
Phudng trinh sai phin ti¥ phuong trinh dong luc theo phuong x va y:
kﬂrhSH

2= -2) 09
i/ STRGaE
ksrrh5f3

= [z -2 T (z,-2,)=B(2,-2,) (0.10)
i h

K&t hop (1.9), (1.10) vao phudng trinh (1.10) cho phudng trinh sai phin theo Z!*'tai 6 thi i:

dt t+] i+l t+] 1+ dt t+1 —t+1 t+l —t+1
—B—A‘;(ai Z}: +aj ZJ.' )—B—A;(ﬁk 1 +ﬁ! Zm )+
a8t i g dl . a 1 +1
[1+9?‘;(a: +aj.‘)+9£;(ﬂ,i =+ ,H) Z: =

(1—6’)%((1,.’2;+a}Z})+(l—9)%(ﬂ,jZ,‘+,B,’Z,‘,,) -

1-0)L (@t +at)+(1-0) 2 (B + 1) |21 + g () * e 0.11)
Ax Ay
trong dé:
k" kb
a;= - B A= B 05
[Axlzi i Zj” [AylZ,. i Zm|:|
Hay dudi dang thu gon:
G(Z:H ,Zj-+l , Z;+] , Z;+l > Z:’;H) 2t Bl (O. 12)

Trén co s§ phuong trinh (0.12), viét phudng trinh sai phan cho tit cd cdc 6 cla todn mang ludi s&
nhin dugc hé gém MxN phuong tiinh (M: s6 6 theo phuong ngang, N: s0 6 theo phuong ding) vdi
céc hé s8 phu thudc vao &n s6 can tim.

Hé phuong trinh thiét 1ap (dang ma trdn band) cho mang lu6i tinh cao dd myc nuéc 6 rudng Z, trén co
s& (0.12) 13 mot hé phuong trinh phi tuy&n dugc tuyén tinh héa va giai lip bing phudng phdp Woods
Charles d& xdc dinh Z!*' tai thdi diém m6i (cic hé s6 phudng trinh phu thudc vao gid tri cao trinh

muc nudc tai thdi diém mdi, i

2.5 Piéu kién ddc bigt va bién
Tai vi tri hdi tu cla cdc nhdnh s6ng trong bai téan 1D, phuong trinh lién tuc ¢6 dang sau diy
s& dugc thay thé cho phuong trinh (1.12): '

N
>.0,=0 (1.13)
k=1

Qx : lutu lwgng nhénh thit k di vao niit hdi tu mang ludi.

Trong trudng hgp dong chdy di qua cdc loai cdng trinh : c8ng 1am viéc theo 1 hodc 2 chiéu, dip tran,
dap ngin ... phudng trinh dong lyc s& dugc thay th& bdi phudng trinh biéu dién quy luat thiy lyc qua
c6ng trinh thich hdp tuong ¥ng. M hinh da xi 1y cho céc trudng hgp cdng 1 va 2 chiéu, dép tran, dip
ngan.
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Diéukién blen M5 hinh dudc thi€t 1dp cho phép mé t3 cdc diéu kién bién loai muc nudc Z, va loai
lvu luvgng Q,,

2.6 K&t hgp mé hinh (1D+2D)

M&i budc thdi gian m6 hinh todn 1D va 2D sé& dugc gidi tich biét nhau. Sy quan hé giita hai m6 hinh
thong qua phuong trinh trao d6i nudc giira sOng va cdc 6 rudng k& cdn séng. Qud trinh trao ddi lu‘u
lwgng g duge thé hién qua phudng trinh sau:

g=*p*h*AL (1.14)

trong d6 ¢ hé s luu lugng, phu thude vao diéu kién dia hinh; h cot nu6c tran; AL chidu dai
canh sdng ti€p xiic; Z,, Z, cao trinh muc nudc trong sdng, 6 rudng.

¥ 3. Vidu dp dung
M3 hinh dugc @ng dung dé€ md phéng dong chdy trén vung dia hinh gid dinh dugc hinh thanh trén cd
s§ 30000 6 rudng vudng (chit nhat) canh dai 2.5km, gdm 200 6 theo phuong ngang va 150 6 theo
phuﬁ‘ng ditng. Mang 1u6i song dugc mod phong thanh 894 doan va gdm c6 9 blen muc nuéc va 1 bién
lwu lugng.

Mb phéng dudc thuc hién cho 50 ngiy bit diu ti¥ trang théi cao trinh muc nudc toan ving 1a nhu
nhau. K&t qui sau diy gidi thidu trudng van tdc dong chiy tai mot s6 thdi diém dién hinh va su thay

d6i dong chdy khi gia thi&t xdy dung mdt dudng 19 trong viing md phdng.

Hinh 2: Dia hinh va mang Iuéi séng

-

Bién

A

T T ]
20 40 60 80 100 1'1’0 14ID 160 18'0 GHI CHIT
. A
Bién
Emr—— Sﬁng

4 Bienz@)

® Bien Q(t)
Diéu kién bién
Tai vi tri cdc nhdnh séng d& ra bién muc nuéc bién thay déi theo thdi gian vi md hmh triéu sir dung
nhu d6 thi 3. Tai cdc vi tri vao hé théng céc didu kién v& muc nude, luu lugng khong ddi s& dugce 4p
dat theo thdi gian.

MO phéng dugc thyc hién cho 2 trudng hdp, truGng hgp khdng c6 dudng 16 va trudng hop c6 dudng 15
(mdt vi du Wng dung trong bai téan quy hoach).

6.1 Trudng hgp khdng cé dudng 1§
Mot s6 k&t qua dién hinh sau diy cho trudng hop trong viing chua ¢6 quy hoach dudng 16.
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Hinh 3: Bién d6 triéu Z Hinh 4 : S6 6 bi ngép theo thdi gian
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Trudng vin tc dong chdy tai mot s8 thdi diém dién hinh nhy sau:
Hinh 5 : Trudng vén (8¢ sau 47 ngay 2 gid va 49 ngay 6 md phdng
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Ghi chii: Vmax = 0.8m/s

6.2 Trudng hgp c6 dudng 19
So v6i mo phéng néu trén trong trudng hgp nay trong khu vyc c6 du kién quy hoach mot dudng 16
nhu hinh vé. Tdc dung lam thay d8i dong chdy trong trudng hdp nay s& dudc nghién cifu. Sau day la
mot s6 két qud.

Hinh 7 : Dao ddng muc nudc trude va sau dudng di€n hinh
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TruSng van toc dong chdy cho mot s6 thdi di€m nhut sau:
Hinh 8 : Trudng van t8c sau 47 ngay 20 va 48 ngdy 22 gid md phdng
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Ghi chii: Viax = 0.8m/s

7. Két ludn
M0 hinh gidi thigu trén tudng ddi don gidn khi l’rng dung, phdt hgp cho bai todn ddong chdy trin mit
bi€n d8i chim nhu trudng hop lii & ving dong bing séng Citu Long. Cao d6 dia hinh lvu vuc dugc mé
td d& dang theo do chinh x4c yéu ciu thdng qua dinh nghia s& lugng 6 theo hai phuong x va y. Cic ky
hi¢u 6 va lién k€t giita cdc 6 duge chuong trinh tinh t dong. M6 hinh dudc t6 chitc nhim d& dé da ng
dp dung trong bai todn nghién citu hién trang va ddnh gid cdc phuong 4n quy hoach. C4c cbng trinh
- du kién: cong, dap, dudng, kénh.., c6 thé dé dang dua vio d€ nghién cifu dnh hudng ciia né 1én viing
nghién cifu ma khong 1am thay ddi két cdu chuong trinh.
Cidc k&t qud gi6i thidu trén chi mdi thuc hién dé kiém tra md hinh trén mdt dia hinh gid dinh. P& c6
th& hi¢u chinh cic thdng s6 md hinh (ma sit ddy, hé s& trao ddi nudc gilta s6ng va & rudng, hé s&
dong chdy cla cong ngdm qua dudng..) v ddnh gid md hinh chinh x4c hon trong twong lai cin s
dung s8 ligu 1, myc nudc quan tric thic va dia hinh thyc do cho bai todn cu thé c6 s6 liéu quan tric.
Vi du bai todn m6 phdng 1i dong bing song Cltu Long 13 mot trudng hdp dién hinh trong diéu kién
Viét Nam.

GRADUALLY VARIED FLOOD FLOW COMPUTATION MODELLING

Nguyen Thong :
Faculty of Civil Engineering University of Technology - VNU-HCM

ABSTRACT: The proposed model was established to simulate the propagation of gradually
varied flood flow in deltas. The model incorporates two flow models: a one-dimensional flow model
for the river network and a two-dimensional flow model for the flood plain. The combination of the
two models was carried out through the exchange of flow between the river and the adjacent flood
plain subareas. The momentum equation was approximated by a diffusion model; in which only two
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terms representing the water surface slope and the friction slope are considered. The implicit
Preissmann scheme was utilized to discretize of the governing equations in an alternate grid. This
results in a nonlinear system of equations and the unknowns are the representative water surface in
each flood plain subareas. The resulting equations was solved iteratively using the Wood Charles
method. The flood plain subareas whether inundated or not will be treated after each time step. The
velocity field after each time step can be smoothed or not.
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