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MAT ON DINH CUA SONG LAN TRUYEN
TREN KENH NGHIENG CO DAY BIEN DOI

PHAM HUNG

Trong bii niy, sw lan truyén cla séng trén kénh nghidng, cé ddy bién ddi 43 dwoc khio sat.
Phwong phip dwdng dic trung 43 dwge s dung. DA dwa ra phwong trinh dwong dic trung va hé
thirc trén dwdng dic trung. P& véi séng ¢b bidn 46 nhd, phueng phip Fourier 43 dwge sid dung,
Pi chi ra ring ditu kidn on dinh cda séng cé the thu durge tir két qua clda phwong phip Fourier vi
phuong phip dwdmg dic trung. Di chira inh hwéng cda bign d&i ddy 1én tinh 8n dinh cda séng.

1. HE PHUONG TRINH CO BAN

Chuyén déng cda chit 1dng nhét, khéng nén dwoe, trén kénh nghiéng, thidt dién hinh chir
nhit, ¢4 ddy bi&n 48i (xem Hinh 1) duuc md ta bdi hé phu'orng trinh Saint-Venant mot chleu va
phu’cmg trinh bién d8i ddy (xem {1], [2]) <6 dang:

hg + (’Uh)m =

2
vt+uv$+g(h+¢)m-cosa:gsina—C'f%, {1.1)
¢t+Q$=Os qu(U,h)l

“trong dé h 13 d6 sdu, v vin t8c trung binh theo thiét dién, g gia t6c'tr9ng trudmg, o goc nghiéng
_‘gitta truc Oz vi phuong ndm ngang, C; hé s8 khdng th nguyén, ¢ mit diy, g lwu leong bin cit
ddy, Q 13 ham 8 43 bidt cda v, b ky hidu {-);, (-}, chi dac hdm riéng theo ¢ va z cda dai lwgng (/)
' Ta dwa vio cic dai lwong khéng thi nguyén:

__Y g = =~ " _t\,ngpl
ho' Lo’ gHy' Qo’ Hp' Lo '’

-trong dé'Ho d§ siu, dic trung cia dong chdy, Lo 46 dai dic trung theo chidu Oz, +/gH, vin té
dic trung, Qo lwu lwong bun cat dic trung.
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H& (1.1) dwoc dwa v& dang khéng thi nguyén (bé dau (') chi cdc dai lwong khéng thie nguyén):-



ht +(Uh)
1 ‘U'z (1 2)
x(ve + vz + (R + 8)s cosa)dl SR ;
b+ f g =0, g= (Uih)’
rong d6:
_ Hg ﬁ_ Q{) ' F - 8in ¢
X_Lo-sina’ \,"gHo'HU, Cf

Ching ta s& xét trwdng hop, F ———70(1), y = 0(1)
Vi gi4 tri cu thé cla x khong déng vai trd quan trong, khéng mét tinh tong quat ta dit: y =1

Hinh 1. So @5 déng chdy

2. PHUONG PHAP DUONG PAC. TRUNG

Ha phwong trinh {1.2) dwoc khido sat bing phuwong phip dwdng dic tru ng (xem [3] 14])- Céac
van t6c dic trung théa man phuong trinh:

v—X h 0 |
cose v—X cosal=0 (2.1)
Ban Ba, —A

Phuwong trinh (2.1) twong dwong v&i phwong trinh bic 3 d8i vc'ri X:

)« —2v- 2% + Afv? —ﬁccysozq.,-—(:oszc:h)-+~,Bco.imc(q,J v—gn-h)=0. (2.2)
Dleu klen dé cho (2.2) c6 ba nghlem thu‘c khac nhau 13 (xem [5] trang 45)

276% cos® a(—gn - h+ v - v)? - dcosa(h + fg.)(v* — hcosa — Bg, - cos a)>+
+4fv - cos a(hgy — vgy) - (—v% + 9cos ah + 9B cos gy} < 0, {2.3)
(2.3) thda min néu v — hecosa = 0(1), S <« 1, hodc g, >0, F> 1 Gidst A" n=1231s
ba nghiém thye cda (2.2}, khi 44 cic phwong trinh dwdng dic trung cé dang:

% =" n=1,93
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[’T'ng viéi cde dudng diic trung, ¢é cde hé thic trén duwéng dic trwng nhwr sau:

A (p—AM)  Bg Y dh (A Y du dp AL u?
A A i ko B 2.4
{ cos ah + h } dt + {cosa dt + dt cos & {1 Fih ( )

(i thidt § < 1, nghiém cda (2.2} dwoc tim dwdi dang chudi ¢i8m cin theo 8 nhu sau:

A=do+ A +B%h 4.
Thé vio (2.2}, x4p xi bic O theo f cho nghiém:

)\f)l”?l =vtVh cose, )\[03) =0

X4p xi biac mét theo § ¢ho nghiém:

RO -cos av + g - cosah + )\én) COS &gy 2.3
= . - n=11%2,
3l alry 4 (v? — cos ah)
Ung véin=3, ta cé
. cosa(qy - v — gn - ) ‘
M = - , :

. v? — cosah (2.5) :

nhir vﬁy, néu gy - v — qn - R > 0 dudng dac trong ung véi chuyén dong clla biin cdt 38 hwéng sang .

phii néu v? < cosa - h va hudng sang trai néu v > cosa - h. -

Trong [1] Cunge cling thu dwoc két qua trén khi dng xét chuyén ddng 4 dieng, coi cic dac )
treng thiy Iwe nhe d3 sdu, vin t8c khdng phu thudc thoi gian, trong khi ddy bign d8i theo théri
gian.

3. PHUGONG PHAP FOURIER
Hé {1.2) ¢d nghiém dirng:

. vp = Fl h’U = 1) (;50 = 0. ) (3.1)
Ta xét kich déng nhd bén canh trang thai dimg {3.1): -

v=1vp+ eV +... .
h=ho+eh +... } (32}
p=cdr+... '

Trong d6 ¢ 13 tham s8 khdng thi ngeyén dic trung cho bién 46 clda cdc kich dong. Gia thidt
|e] <« 1 ta xét 2 trwdmg hop san:

a)

18] < fe| =1
Thé (3.2) vio (1.2), chi gir lai nhitng s8 hang bic nhit theo &, ta thu dwoc hé phuong trinh:
hye+ Fhye + v =0,
5 .
vlt+Fulm+h1,-cosa+¢lz-coscx+*El—hlZO, {(3.3)

F
¢ =0.
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Phwong trinh cudi cho nghiém é; = G(z), trong d6 G(z) 14 ham bit ky cda z, dwge xic dinh
tir diBu kién ban diu. . o
Hg (3.3) dwgc dwa vé 2 phwong trinh khéng dong nhit, nghiém riéng cda hé c6 dang:

] ,
R v
R = oTFrra f e-:ﬁ;:_{ﬂi“’i?ﬁ} dz. (3.4)

—F2 4 cosox

Nghiém chung cia hé hai phuong trinh déng nhit dwgc tim bing phwong phap Fourier (xem

(31}

.hg.g) = AH . ei(k::r-—wt.}, Ugg) = AV - ef(kz—wt), (3.5)

(k 14 s8 sbng, w 13 tin s8, AH, AV 1A bién d9 cin tim).
Thé (3.5) vio {3.3) (bd qua céc 53 hang tinh dén bién dang diy), ta thu duwgc h§ hal phwong
trinh dai s8 d8i véi AH, AV didu kién d& hé c6 nghiém khéng tim thudmg 13 w thda min quan hé

tdn xa:
. _ e — X 1 e + Xk
w(k)_KF:t\/——z————i—v,(—.F:t_\/ : ), | (3.6)
trong d6:
) .
Xi=—5 —k’cosa, rp=4/X7+k2,

F'Z

vi by = Al 4+ A9 vy = ol 4+ 0{) diku kien @4 nghidm ki, vy én dinh I

1 e+ .Xk
F o2
DPiu ndy twong duong véi bga < 40,
K&t qui (3.7) d3 dwoc thu nhin d6i véi kénh ¢ ddy cimg, phing (xem [3]). Néu 4p dung
phuong phép dweng dic trung 461 vé1 hé {3.3), ta cé 3 dudng dic trung: '

<o _ (3.7)

d d
L _o

T dz ‘ :
- =0 —d—t—fﬂF~|—\/cosa, E:F—w‘cosa, {3.8)

M2t khéc, tir {3.6), vin t8c pha cda céc kinh dong cé dang

w(k} Vofre— Xe
g IETAE
K K 2

Di2u ndy khéng méu thuin véi (3.8) néu:

1 [fre— X

X 5 > WJeosa, (3.9

{3.9) twong dwong véi: tga < 4C;.
Cé thd kifm tra dwoe ring khi tga = 4C;. nghidm cla hé {3.3) c6 dang:

3 o ) .
h1=h(l)+f1(zw—2—t)+gl(x—§t)e Bt | .

g F 3F F
'v1=v£)+5f1($—7’?)+ _—91(3“—‘*)4‘"“/ g1(2)d(2) p - e~ #",
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F1, g1 13 hai ham s& bat k¥, dwoc xdc dinh tir diéu kién ban diu, h‘ls), vis) biéu dién qua G(z)
theo (3.4}

b) Je| < 18] < 1

Hz (3.3} s€ c6 dang nhu sau:

hig+ Fhyz + v =0,

2y .
vy + Fup, + hyp-cosa+ ¢y, cosa + Tl"'hl =0, {3.11)
$re -+ Béy - hyz + Fb2 - v1, =0,

trong d6

6 = thh Ly=F.$=0" b2 = g”'h_-—lu =F.$=0"

Ap dung phu‘ong phap Fourier 4381 vé&i hé (3.11), ta tim ngh1em du'cn dang:

hl — AH_et(ka: u-'f)’ vy = Av_et(k:r wt), ¢, = AF 51(1:2: ut)

thé vao (3.11) ta thu dwec he 3 phwong trinh dai s8 dfi véi AH, AV AF didu kign d2 hé ¢o
nghiém khéng tim thudmg 12 w phai théa mam phwong trinh:

W —w? {ZikF + %} tw- {3k+ i(k2F? — cos ak® (86 + 1))}+
+ {icosak®B - (6,F — 6,)} =0, ' (3.12)

nghifm cda (3.12) dwge tim dwéi dang chudi tidm cdn: w = wo + fwy + fPwp + ...

Xap xi bac khéng cho 3 nghiém ,w&l'z) cé dang (3.6}, wéa) 0

xap xi bac mdt theo 3 cé dang:

(n) Tk? cos awy) - & — (k° cos o6 F — 61) (3.13)
w; = , .
H Y 2(n +3k+%k2(F —cosa)—-'iw(n) (‘lkF'f'fl-T)
l(fng vir wé =0
o8 = K (2~ cosa)(BF — ) cosx
= 9k2 + k4 (F? — cos a)? ’ (3.14)

(3) _ —3k (62 F — b3} cos o
T O9k2 4 k4(F? - coza)?’

Tir (3.14) ta thiy séng cdt 13 séng tan xa {van t&c pha phu thudc bwéc séng). Néu 62F -6, > 0
géng cit luén &n dinh tuyén tinh. Ngoaira, néu F? —cosa > 0, 6,F — §; > 0 séng cit chuyén
déng sang trai, néu F?2 —cosa < 0, 6 F ~ 6 > 0 séng cat chuyén déng sang phdi . Ditu nay
hoan todn phit hop véi két ludn (2.5) cda phwong phap dudng dic trung.

Déng chi ¥ 13 khi F° = cosq, Rewis) = {, Imw(lsl < 0, néu 62 F' — §; > 0 séng cét sé dirng
¥én va tit theo th¥i gian, tao thanh ddy phing. K&t ludn ndy phid hgp mét cich dinh tinh véi
thwe nghigm. '

DE xét dnh hudng clda bun cdt 1én tinh 4n dinh cla séng tir (3.6} ta thiy khi tgo = 40y,

Imuwg, (1) o 0, Imwc(,z) = 0.

"h.n‘» e

 S— --Tu' {3:13)-cé:thé kiém tra dwge ring
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)

Rew!? = ——h——~——~k3F4(éqF4+ ) il e kL)
! 24(1 + £2K2) 241+ £2E2) 7

5 F « , ~ 1N ) ’ 3 . s b= v
Nhu viy, 186 —— + 6, > 0 bin cat sé lam ting tinh 8n dinh cda séng bE mit, chuyén déng
oo ‘ﬁ- P 3F . oA 62F » ; ~ 3 - sy A . .
sang phél véi vin tée R ngroc fal néu 5 + 4, < 0 bun cit sé lam gidm tinh on dinh. Ngoai
P 5‘2F . P o - - \ . o 52F \ PR .
ra, nén —— -+ §; > 0 ban cat 1dm ting vin t6c truyén séng, néu 5 + 8 < O ban cat lam gidm

A s ey rs
vin tdc truyen song.

4. KET LUAN | |
W

Phuwong phdp dwong dic trung va phwong phip Fourier 44 dwoc 4p dung trong nghién cru
tinh &n dinh cda séng lan truy2n trén kénh nghiéng c6 ddy bidn 481 Bing phuwong phip tiém cin
di thu dwge kit qua tring véi két qui cda Cunge khi 8ng nghign céu chuyén déng 4 dirng. Didu
kién 8n dinh da duo‘c thu nhin tir k&t quéi cla hal phwong phip trén. Da chi ra dnh hudng cla
bun c4t 1én tinh &n dinh cda séng b8 mit khi géc nghiéng ba.ng géc nghiéng &1 han,
T4c gii chin thinh biy td sw cdm on G.5.T.S. Nguyén Vin Piép d3 quan tim ing ho va
déng gép nhidu nhan xét céd gid tri khoa hoc cho cong trink nay. "
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SUMMARY

THE UNSTABILITY OF A FLOW IN AN INCLINED ALLUVIAL CHANNEL

The unstability of a flow in an inclined alluvial channel is investigated by the characteristic .
and the Fourier methods. It is shown that the bedform development could influence significantly
on the stability of the water surface.

18




