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MOT sO KHAO SAT TOAN HOC
HE PHUONG TRINH MO TA VAN TAI BUN CAT

DANG HUU CHUNG

1. MG DAU

Céc khdo sat dic trung cda hé phwong trinh Saint-Venant cling véi phu‘cng trinh bién dang
ddy di dwge de Vries ([1] (71} vd Kyozo Suga [2] nghién ciru. Cac tic gid da tim dwoc ba gid
tri dic trung Xy, Az vi A;. Trong dé X; bifu thi t8c d6 lan truy®n bién dang ddy, A,; 1a tdc
@5 lan truyén kich déng bé mit. Ciing tir két qud ndy cho thiy trong didu kién déng chdy &m
(F = \/[—;? < 1) thi Az < 0, nghia 13 tdc d3 lan truy®n kich ddng Ap truy®n ngwoe chitu dong

chdy. Theo de Vries 7] thi nhirng bifn déi & ddy dwoc xem nhu khéng giy dnh hwéng dén kich
déng b& mit va khi s8 Froude di bé (F < 0,6 ~0,8) thi Aoz = U £ /gH » A;. Sau dé J. A.
Cunge va N. Perdreau [3] di xét trudmg hop dong tua d8u vA cling tim dwoc hai gid tri dic trung
la

/\3 = 0, Al = _H(]_—-T2)_ (1,1)

N&u xem G khéng phu thudc vio H thi (1.1) tring véi két qud cda de Vries.
Trong pham vi bai bio niy ching t3i tin hinh khdo sit dic trung hé phiwong trinh ms ti
van tdi blin cét cb tinh dén sy trao déi gira bin cit lo Iéng v bun cit ddy méi duwge thanh lip

[4].

2. HE PHUONG TRINH MO TA VAN TAI BUN CAT VOI DAY THAY
¥
DOI

M5 hinh toin hoc md t4 sw chuyén ddng cla déng chdy ¢4 vén tai ban cdi lo ldng, bln cét
d4y va bién hinh long din gom [4):
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c Cc 14J, 1
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a;ib BBG; = ‘_—;Jb:
G = f(U, H)
Trong d6 O, U, 7, 1 céc dai hrong trung bink theo chifu cac cda ndng d8, vin tée va dong

khuéch tan theo phu’o’ng z, H 85 siu, Zy 49 cao diy dong, pw, p. cde khai lwong ridng cia nwéce

v3 hat, v hiéu gifra khdi hro’ng riéng ca hat‘. vi nuée, C hé 58 Chezy, g gin
t5c d6 bai bin cat ddy, D hé s8 khuéch tén,

tdc trong trudng, Ga
Ehé st *}11“ hai xuit hign trong phwong trinh xdc dinh

ddng khudch tén suy rong. Chisd g chi che dq.l lwomg & day.

3. DANG KHONG THU NGUYEN CUA HE CAC PHUCNG TRINI (2.1}

Trén co s& ly thuyét thir nguyén {[5], [6]) ching ta bién déi (2.1) v& dang khdng thiv nguyén
bing cich st dung phép bign doi:
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L Zy = HpZ,

Ly

t= ¥, U=-/gHou', H=H _
D) (3-1)
G, = @y, J:u:Ps"hTO"J;-

Trong 46 Q,, Qu, Ho, Lo, VgHy 1an Trot 12 cdc dai lwong d3c trung oda t8c 45 tA1 bhn cit
lo léng, t8c d5 tai blin cat day, 48 siu, chidu dii déng chiy v vin t5c déng twong dne.

Sau khi thay (3.1} vao (2.1) v bd cac dfu (/

bién khéng thir nguyén:
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x=20 g2 oy, gD
Ly’ voHy - Ho’ vgﬁo H, gHory
Lwu ¥ ring trong (3.2} J, 13 dai hrong ¢4 thir nguyén.
4: CAC KHAO SAT DAC TRUNG TOAN HOC
a. Trudng hop tong quat
He cic phuwong trinh {3.2) du‘o‘c viés d1r0'1 dang vecto:
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Phwong trinh d3c trung 13 -
det (B — AA) = 0.
Cht ¥ t&i {(4.2) tir {4.3) ta nhdn dwroc phuong trinh:
_ f(X) + B29(X) =0,
Trong 4é:
1
flX) = _—Z_(u ~-X)(C-6)X*+ (e+h(6 - 5O X2 - he],
~Poop_ P x21 _, 9%
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Biy git ching ta tifft hanh gidi x3p xi {(4.4) theo tham s& bé . Ta tim nghidm cia (4.4}

dwéi dang: .
X=X 14X +0(ﬁ2). (4.5)

7. Xdp of bdc khéng:
Thay (4.5) vao {4.4) va bé qua céc 58 hang chira 83 ta dwoc phvong trlnh x4c dinh XY

F(X°) =0 hay f{u- X% P(XO) =0, , (4.6)

4 1 .
P(X% = {C = 8)}(X°) + [e + h{s — ECH (XY — he. (4.7)
Trwée hét ta nhin dwoc mét nghidm X0 = u. Theo bis didng thive Canchy ta cé:

[e + h(§ — CV)7 > 4he(s — C).
Do dé Ve > O phwong trinh P(XOE = {) luén ludn cé bén nghidm:

e . Ljz2
et h{E—20) i/ e+ A5 = L)) = dhe(s - )
X;?,szri:( 2 Y FICReT 2 (4.8)
\ J
) 5 1/2
. e h(5 = 2C) = [+ h(E = L0)]7 ~ dhels - ©) |
Xis=1% 2= ) ‘ (4.9)

Chuyén vé dang thir nguyén ta dwoe:

. ) _ — — — — 1/2
2 pDC + gH (p,p ~ 2Cv°) + \/[;)“DC +gH{p,p— +T?)|" — 4gHpDC{p.5 — C?)
we ' 2{p,p — C+?) '
(4.10)
s - 17 2 = /2
—0 gDC + gH{pp— iC \[pDC’ + gH (pa7 = 3Cv2)]" ~ 4gHEDT(p, B - Cy?)
‘X4‘5 = ﬁ: ! ’
- 2(pF— C?)
' {4.11)

1. Xdp zf bic mot.
Thay (4.5) vao (4.4) véi cdc X 43 bi€t vi bd qua cic s8 harg bic hai hay bic cac hon cda
B2 ta hin dvoc:

1P  (oE- s (xpy) (XD A3 e
FE Ly 2X0(u - X020 - 8)(X0)2 + o+ h(6 — LO)] - P(X?Y (=15 (+.12)

13

Chi ¥ P(X?) = 0 khii=2,5. Thay X = u~ A vio (4.5} v st dung (4.8), (4.9) va (4.12) ta

rf.hfan dwoe 5 gid tri die trung :

(i)



: T8c @6 lan truyén bién dang ddy :

(&u? — BCY(ugy — k)

Pb \ ak
— gL 4.
Al ﬂ2 ” P(u] ( 13)
- T8¢ d% lan truyén kich dgng séng mit :
(- 30) + Vi hG 307 —shes—0)\
: et hld—3C)+/ e+ —5C)1" — dhe(d — :
Ag‘s = uF ( 2 2(5 — C) * ) - ﬁ2X21’3. (414)
- T8c 45 lan truyén ndng dé:
_ 1/2
e+ h{8 = 1) - \/[e+ k(s — 1C)]” — the(s - ©)
= —BaXis. 4.
A4,5 u F ( 2({5—- C} - ﬁz 4.5 ( 15)
Chuyén vé dang c6 thir nguyén ta dwoc:
T = poale,U? — DC) (U G — H53¢) _ (4.16)
(T ~ pp)U* + (pDC + gH{p.5 — 5C7?))U? — gHFDC’
- - .
T DG — o, (X VWX, 38 . giGa .
N =U-X° ool po (X )X G - H 557) (¢ = 2,5). (4.17)

+ — —_ — ) —_— L]
2X; (U ~ X)) [2(Cv? — £,7)(X;)? + 5DC + gH (p,5 — 4T?)]

Tir ddy nhin thiy ring cd bun cit ddy va bln cat lo ldng d8u dnh hwédng d€n cic t8c 46 dic
trirng. Bay gitr chiing ta thd phin tich sy phu thude cda cdc gid tri dic trung vio s8 Froude.

Truwdc hét ching ta nhin thiy ring cic a5 hang 2 X} trong (4.14}, (4.15) 13 rit bé nén dwoc
xem khéng gép phin vio sw thay d0i ddu cda céc A;. Do dé A3 > 0 vi Ag > 0 v&i moi F, nghia
I3 hai t8¢ d nay ludn ludn truyen cling chitu dong chdy. Diu cda cdc A1, Az, Ay dwrge phin tich
trén 45 thi :

dad FCT Fo1
/‘f(ﬂ’ Af)ﬂ /lf)ﬁ A;(ﬁ
’,f\ | A<l ARNA A Ay > g
/ \\
7 . ' : -
o \ o -
A AN O X3 | A3 «
l, b
\ .
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Hinh 1

dq

. . dq
Mitn ddu cla ), Ay va X voi (2202 — BC) (022 — 2
ien a,w.uca 1 Az VA 4vm('7u E )(uau Bh)>0
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b. Trwéng hop £=20

Trong trudrng hgp nay cic nghigm dic trung la:

a a3
Ay =g Beft “ay Ao Ags =u
PR (6 - L) - (6 - P A
R{§ — tC . R x99
Aps = uF (5727 )‘Fﬁzp‘pb 2k 22 Ju

12 2{C - 8} (u— X3 4) — (C = 6)(X3 )2 — (6 — 5C)
Chuyén vé dang cd thir nguyén ta cé:

G1Ers LIy
pupy U "
)\4‘5 U', }\1 ' ar a3y

VH (5~ 5C) — (5 - CYF?
S o—vs \/gH(p,ra L0y o g (K0, 20— 252
2,3 = = - — — i e - —
pp— G2 (U~ X;)‘G)[-z(c.*»,« - psp)[Xg.s)“ + Q'H(psp — %qu)]

Néu xem C = 0 v f, = 0 thi (4.18) tring v&i két qud ofa J. A. Cunge vi N. Perdreau (3]
va (4.19) tring véi két qud cda de Vries {7}, nghia 1A cic téc gid xem ring bun cat lo g va ban

cdt day khéng dnh huwdng dén cic tde dd dic trung.

c. Trudng hop dong blin cat ddy la chd yéu

Trong trudrng hop ndy 8 < f2 € 1 va xem dnh hudng c¢da J, khong ddng ké vi cd thé bé
qua chc 38 hang cla J, trong {3.2). Do d4 (3.2} chi con 4 pheong trinh déc lip v&i 4 4n h, u, C

va z, nghia 13 khéng st dung phuwong trinh dong khuéch tan. Phuong trinh dic trung 1a:

o 8¢ L84\ .
X{—(h-Xz}(u—X+plﬁzﬁ)+%ﬁg(g§*k£)ﬁ]zo. (4.20)

7

Ta ciing st dung phwong phdp gidi xdp xi theo tham s& bé 82 va nhin dugc cdc nghidm:

i 2q
_ By ) uit —hg,

Ay = ‘ A, = du ,
S YT 1o FR
:t\,/g,ﬂfh?qi
dos = uFVha ol Z¥ 0w DOk (4.22)

PR 2FFY)

Chuyén vE dang ¢4 thir nguyén ta duoc:

5 ) HuH

T Pa a7
M=U, =D Zeu TN GH
¥ YT PH 1~ F?
< +gH e - HCx
Aos=UF\oH + 2% VI ati 2H
pH 2(FF1)

Néuw xem C = 0 vk f; = 0 thi két qui ciing tring v&i k&t qad oda J. A. Cunge v de Vries

nhw d3 xét & phin trén.

11

(4.18)

- (4.19)

(4.21)



d. Trrdng hop dong biin cét lo ling 1a chi yéu

Trwdng hop niy dong bun cit ddy khong déng ké va ¢6 thé xem f; = 0.
Tir (4.13), (4.14) va {4.15) ta suy ra cdc nghiém dic trung la:

/\1 == 0, )\2!3 =u-—- X8|3, /\4’5 =u — XS,S'

Chuyén vé dang c6 thi nguyén ta dwoc:

L=U-X

XI:O i (Z:ﬁ)

)

Qua két qua trén ta thiy sv trac déi gita bim cdt lo himg vi bidn déi ddy khéng din dén tdc
35 lan truyen kich déng ddy. Hay néi mdt c4ch khic kich déng khéng phat trign theo quy luit
truy@n séag.

5. KET LUAN

Trong bai ndy di khao sit dic trung todn hoc cda hé phwong trinh mét chitn md ti chuyén
d6np cla dong chiy ¢é vin chuydn biin cib lo lbng, biin cdt ddy vi bién hinh 1bng din. Da xidc
dinh cic 8¢ 46 d¥c trung trong cdc trwdmg hop khéc nhau cda dong chdy. Céc két qué cda nhisu
tac gid khéc 13 cic trwdng hop riéng bidt cla k&t quad thu dwoc trong biai bdo niy.

Iha chi: Nhin ngdy 2/1/1990
Vién Co Vién KHVN, trwdong doi hoc Tong hop Hué
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SUMMARY

A MATHEMATICAL INVESTIGATION OF EQUATIONS
DESCRIBING THE SEDIMENT TRANSPORT

In this work the mathematical problem of equations describing the sediment transport was
studied. ‘The results show that in the different cases of flow the set of equations has five charac-
teristics, in which two of them are the rates of concentration propagation in the plane (x,t}. The
results of the other authors are only the particular cases in our work.
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