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MQT SO KHAO SAT TOAN HQC 

A ' A ' A ' ' , 

H~ PHlJONG TRINH MO TA VAN TAl BUN CAT 

D~NG HiJU CHUNG 

, ~ 

1. MO DAD 

Cic khio sit d~c tnrng ella hf phmmg trlnh Saint-Venant cling v&i phll'ang trinh bifn d~ng 
day dii. dtrqc de Vries ([!], [71) va Kyozo Suga [2] nghien crru. Cac tic gi~ da tlm duvc ba gia 
tr! d~c tnrng 3:"1 , 3:2 va 3:3 . Trong d6 'X1 bi~u th! tOe di? Ian truy'en bifn dc.mg diy, 3:2 ,3 Ia tOe 
d9 Ian truy'en klch d9ng b'e m~t. Cling tir ke't qui nay cho thiy trong dieu ki~n dOng chlty em 
(F = .)'aH < 1) thi :\2 < 0 , nghia Ia tOe d<? Ian truy'en kich d9ng Xz truy€n ngm!c chi'eu dOng 

ch!y. Theo de Vries [7] th\ nhi'rng bie'n dcii & day drrqc xem nhU" kh6ng gay anh hU"&ng de'n kich 
dgng b~ m~t va khi sil Froude dll be (F < 0, 6- 0, 8) thl :\3.2 "' U ±.,fill » :\1 . Sau do J. A. 
Cunge vaN. Perdreau [3] di xet tru·Crng h91> dOng tl.!a d€u va ciing tim dm:;rc hai gii tr! d~c tru·ng 

Ia 

).1 = (I, 1) 

Ngu xem Gx khOng phv thuQc vao H thl (Ll) trUng v&i ke't qu<i ella de Vries. 

Thong ph~m vi bai bio nay chllng tOi tign hinh khlo sit d~c tru·ng h~ plur011g trinh mO ti 
v~n t<H bUn cat c6 tinh de'n Slf trao d6i gifra bUn d.t la ltl-ng va bUn cat day m&:i duyc thinh l1p 

14]. 

A '"''" '';;; 

2. H~ PHlJONG TRINH MOTA V~N TAI BUN CAT VO'I DAY TRAY 
~ 

DOI 

MO hlnh toin h9c mO ti S\f chuy~n d9ng ella dOng chiy c6 v~n tii bUn cit lcr h!ng, bUn cit 
day va bie'n hinh long dh g6m 14]: 
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aH aH au 
-. +U-+H-a =0, at ax X 

au au~ 'lac aH Pbazb _]_(a1,,ua]")-~·UIUI 
- + u -a + z9H- a + 9 a + 9 - a +- at ' a - 9 C2H' . at X p X X p X PPs . X 

ac + uac +~a] X = _1_Jb, 
at ax p, ax H p, (2.1) 

a] a] -(au au) -ac Cf_ 
a/+U ax"+,C at+Uax +DCa;;=--,;;1, 

azb + aGx = -~h, 
at ax p, 

Gx = J(U,H). 

Trong d6 C, u,] X li cic d?-i hrqng trung blnh thee chi€u cao cda. nOng d<?, v~n tOe va dOng 
khue-ch t3.n theo plnri:mg x, H d9 siu, Zb d9 cao ciiy dOng, Pw, p,., cic kh6i ltn;rug riE!ng ella. nrr&c 
vi h~t, 7 hi~u gifra kh6i hrqng rieng c-tl_a h!ft va nu&c, C h~ sO Chezy, g gi;t. tOe tn;mg t.rw&ng, Gx 
tOed& tii bUn cit diy, D h~ sO khue'ch ta.n, k h~ sO th{r hai xu .it hi~n trong phU'ang tr'inh x<'l~c d~nh 
dOng .khue'ch tin suy rQng. Chi sOb chi cic d~i hrqng & ctiy. 

A ~ A ' ,, ~ '-

3. D4NG KHONG THU NGUYEN CUA H~ CAC PHUONG TRINH (2.1) 

Tren w sit ly thuygt thrr nguyen ([5], [6]) chling ta bign d6i (2.1) ve d"ng khong tlni' nguyen 
bang cich stl- d\].ng phep bie'n d6i: 

x =Lox', H= Hoh', 
(3 1) 

Zb = Il0 Z', 

Trong d6 Q~, Qb, H 0 , L0, y'9Ho fin h.r7t 1a cic d~i lu'gng d~c tn:l'ng cUa tOe d9 tii bUn cit 
la l~ng, tOe d9 tlti bUn cit diy, d9 sau, chieu dii dOng ch!tY_va v~n tOe dOng tttang U·ng. 

Sau khi thay (3.1) vao (2.1) va be\ d.c dau (') va ( ) ta nhan dm;rc h~ plmang tr\nh v&i de 
bitfn khOng thlr nguyen: 

Trong d6: 
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vai 

Ho 
X= Lo' j3 - Q' j3 - Q. 1 

1
- ..fiHo·Ho' 2

- ,f9ll;·Ho < ' 
D 

E=-
gHo1' 

LU"U y r!ng trong (3.2) J• HI. d~i h.rc;mg c6 thrr nguyen. 

" , , ... . , 
4. CAC KHAO SAT D~C TRlJNG TOAN HQC 

a. Tnrimg h'!P tc<;ng quat 

H~ d.c phll'cmg trlnh (3.2) dll'qc vigt dll'&i d'!-ng vectcr: 

0 

v~m 
-c, uiul 

xh 
Lo J 

F= Hp,..fiHo • 
p,Q,J,C 

kHogX'J 
Lo J 

Hp,..;gHO • 

tL h 0 0 
1 0 0 0 0 ~:!h 1 
0 1 0 1 0 1 tL ::f31u ::{31 2p p p 0 0 u f31 A= 0 0 1 0 0 

' B= p, {3 p,{3 0 Cu CE 0 c 0 - 1 0 - 1" 
1 1 

0 0 0 0 1 aq f32 aq 132 ah 
0 0 

au 
PhU'cmg trlnh d~c tru·ng Ia: 

det (B- >.A) = 0. 

ChU y tai {4.2) tlr (4.3) ta nh~n drrqc phmmg trlnh: 

!(X)+ f32g(X) = 0, 

Trong d6: 

j(X) = ~(u- X)[(C- 6)X4 + (e + h(6- ~C))X2 - he], 

g(X) = "_': (CE- p, X') (Xaq- h aq), 
p 1 au ah 

pEG > 0 6 = p,p > C X= u - >.. 
f = -1- I 12 I 
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(4.1) 

0 
Pb 
p 
0 (4.2) 
0 

0 

(4.3) 

(4.4) 



Bay giir chung ta tie'n hitnh gil.i xip xi (4.4) theo tham sil be f32 . Ta tlm nghiem da (4.4) 
dU'&i d~ng: 

(4.5) 

i. Xap xl bic khOng: 
Thay (4.5) vao (4.4) va b<'> qua cite s5 h~ng chrra f3z ta drrac phunng trlnh xac d!nh X 0

: 

!(X')= o hay (u ~ X 0
) · P(X0

) = o, (4.6) 

v&i 

( 4. 7) 

Tnr&c he't ta nh~n du·qc mQt nghi~m X~ = u. Theo bat ding thlrc Cauchy ta c6: 

[e + h(S- C)j 2 :> 4he(S- C). 

Do d6 Ve 2: 0 phm:tng trlnh P(X0 ) = 0 lu6n luOn c6 bOn nghi~m: 

0 
~ (c+h(S-~C)· /l~h(s-~c)] 2 ~4hc(S···C))

112 

x,,- ± 
2(5~C) 

) 

( 4.8) 

1/2 

0 
_ (e+h(5-~C)~J[c+h(S-~C)] 2 ~4he(5-·C)) 

~ .• -± 2(5-~ (4.9) 

- 1/2 

y = ± (pDC+gH(p,p~ ~C12 ) + J[pDC+gH(p,p~ ~c,2 )]" ~ 4gHpDC(p,p~ c,')) 
2,3 2(p,p~ c,z) ' 

(4.10) 

l/2 

-=" ~ (pDC + 9H(p,p ~ ~c,') ~ j[pDC + gH(p,p- ~c,zW ~ 4gHpDC(p,p ~ c,')) 
X 4 s - ± · c_ _ _:__:_c__..:-__c__:__,.__::__c-'-~=-'-'-~--'--'--'-_:_-'-.:.. 

· 2(p,p-: c1 2 ) . 

(4.11) 
ii. Xtlp xi blj.c mQt: 
Thay (4.5) viw (4.4) v&i cac Xf da bie't va bd qua cac s5 heng b~c hai hay b~c cao han cda 

f3z ta nh~n dm!c: 

(C'E ~ "'-(X0 ) 2 J (X0 i!!J. ~ h!Jc1.J 
X~ __ Pb 1 ·1 1 au. ah (' TS) ( 2) 

' " ' zxf(u- X?J[2(C'- 5)(Xf)2 + e+ h(o ~~c)]~ P(Xf)' '= ' · 4
·
1 

Chu y P(Xf) = 0 khi i = 2,5. Thay X= u ~ .\ viw (4.5) v~ sll- d~ng (4.8), (4.9) va (4.12) ta 
~h~n drrqc 5 gici tri d~.c tru·ng : 
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..; TOe d9 Ian truy'en bie'n d?-ng day : 

( "-'-u2 - EC) ·(u!!!l. - h!!!L) 
), _ fl Pb ' . Bu Bh 

1 - 2 '1 P( u) . (4.13) 

~ ,T&: d9 Ian ~ruy'en klch 49ng s6ng m~t : 

1/2 

(

e + h(5- ~c)+ V[• + h(5- ~c)] 2 - 4he(5- C)) 1 
Az,s = u 'f 2(5 _C) - flzXz,s· (4.14) 

- TOe d9 Ian truy'en ni3ng d<?: 

1/2 

(

e + h(5- ~c)- J[e + h(5- ~c)] 2 - 4he(5 ~C)) 1 
;..,s = u 'f 2(5- C) - fl2X4.5. (4.15) 

Chuy~n v'e d~ng c6 thli- nguyen ta du-gc: 

X _ Pb9(p,U 2
- DG)(U'Wf- HiJ&'-) 

1
- (-r2C- p,p)U• + (pDC + gH(p,p- ~C-y2))U2 - gHpDC' 

(4.16) 

,. - -o 2 (="aa aa ) •- -=" P•g(DC- p, (X;) ) X; 7!if - H 7fit 
..\..- = U-X,·+ ---:::-::0 0 -=-:0 

2X; (U- X;) [2(C-y2- p,p)(X; )2 + pDC + gH(p,p- !C-r2) J 
(i = 2, 5). (4.17) 

Tir d.iy nh~n th3y r~ng d. bUn colt d<i.y va bUn cit lctltl.-ng d~u inh hu&ng dgn cac tOe d9 d~c 
tnrng. BS.y gi<r chling ta thtr phin tlch S\f phv thu9c ella ccic gii tri d~c tru·ng vao s3 Fronde. 

Trll'&c het chUng ta nh~n thay rhg cac s5 h~ng fl2 X;' trong (4.14), (4.15) Ia rat be nen dtrqc 
xem khOng g6p ph'an vao sv- thay d5i dau ella cic ).i. Do d6 ).3 > 0 va ).5 > 0 v&i ID9i F, nghia 
13. hai t&: d9 n3.y luOn luOn truy'en cUng chi'eu dOng chiy. D3:u ella cole .\1, .\2, .\4 drrqc phin tlch 
trend~ th~: 

/ vo 
/~ , 

I 

vo \ 
/\5" \ 

\ 

-lte 

Hinh 1 

Mih dau d.a A1 ).2 va ).4 v&i (P' u2 - EC) (u aq- h aq) > o 
'1 au 3h 
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b. Truong hap E = o 

Trong tru·Cmg h9'P niy cic nghi~m d~c tru·ng lit: 

P~PI> u~ ~ hfk 
;., = f3z,zh (6- ~C)- (6- C)F2 ' 

h(6 'c) hii<J. xo ii<J. - 2 p,.pb fJh - 2,3 au 
6- c + f3z 1 2 z(c- 6)(u- xg_3 )- (C- 6)(X8. 3 )2- h(o- ~c)· 

Chuy~n v€ d~ng c6 thU: nguyen ta c6: 

U §fl..r. - H !l!2:r._ 
):" _ P.•Ph au i1H 

1
- 1 2 H (6- tc)- (5-C)FZ' 

(4.18) 

(4.19) 

Neu xem C = 0 va (32 = 0 thl (4.18) trung v&i ket quA Clla J. A. Cunge vaN. Perdreau [3] 
va (4.19) triing v&i h~·t qua ella de Vries [7L nghia Ll cic tJc gilt xem dmg bUn d.t la h\·ng vi bUn 
cit diy kh6ng inh htr2rng de'n cic tOe c19 d~c t1·u·ng. 

c. Truong hqp dong bun cat day !a chll yeu 

Trong tru·Crng hqp niy /31 :S {32 :::; 1 vi xem inh htr&ng ella J:.r:. kh6ng ding k~ va c6 the bd 
qua cic sO h<J-ng cUa Jx trong (3.2). Do d6 (.3.2) ch! cOn 4 phucmg trlnh di?c lij.p v&i 4 5:n h

1 
u, C 

vi z, nghia 13. khOng sU· dl;lng phuang trlnh dOng khu~ch t<in. Phuong t.rlnh d~c tru·ng la: 

(4.20) 

Ta cling sU: d~ng plnl'ang ph<ip gilli xap xl theo tham s5 be fh vi nh%n du7C cic nghi~m: 

(3 u!!.:L ~ h_Q_rj_ 
A ~ 2 PI> . Ju Dh. 

1 
- ph 1- F 2 (4.21) 

± fhii<J.- hii<J. ' r. ± (3 Ph \ ihL i)h 
A2.3 = u 'f v n 2 _ph · 

2(F 'f 1) 
{4.22) 

Chuy~n ve dc.mg c6 thU: nguyen ta d.m;tc: 

uac ... -H~ 
::\ _ !!..!:.._ . _ au u H 
1- pH 1- p2 

- ylgii Pb ± '-Jl '1.!1:r.. - H acz ' u' H . v 9 au aH 
A2 "3 = 'f g ±pH 2(F'f 1) 

Neu· xem c = 0 vJ. /32 = 0 thl ket qui cling trUng v&i k&t qui Clb J. A. Ctinge vade Vries 
nhU' di xet (y ph"5.n tren. 
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d. Tnrimg h9"p dong bun cat lcr hl:ng !a chll yeu 

TnrCmg hqp nay dOng bUn cit diy kh&ng ding k~ va c6 th~ xem f3z = 0. 
Tlr (4.13), (4.14) va (4.15) ta suy ra cic nghi~m d~c tnrng Ia: 

,\1 = o, .\z,s = ti- A1,31 .A4,5 = tl.- x~,s· 

Chuy€n v'e d<_tng c6 thtl' nguyen ta drrqc: 

(i = 2,5). 

Qua k€t quit tr€n ta thiy Sl[ trao do'i giii-a bUn cit la llhlg vi bie'n do'i d<iy khOng din den tOe 
d9 lan truyen kfch di}ng diy. Hay n6i mQt cich khic kich d9ng khOng phit tri€n theo q 1uy lu~t 
truyen s6ng. 

~ A 

5. KET LU~N 

Trong bai nay di kh!w sit d(Lc tnrng toin h9c ella h% phuong trlnh m9t chi'eu m6 ti chuy€n 
,1<)ng cUa dOng chiy c6 v~n chuy~n bUn cit la h~ng, bUn cit d<'i.y va bie'n hinh lOng dlin. Di xic 
djnh cic tOe d9 d~c tnrng trong cic tnrCmg hqp khic nhau cda dOng chliy. Cic ke't qui ella nhi'eu 
tic gil khic Ht cic tru·Crng hqp rieng bi~t ella ke't qui thu drrqc trong bii bao nay. 

iJia chi: Nh4n nqay 2/1/1990 
Vi~n CCY Vi~n KHVN, tndrnq llq,i hqc Tdnq hqp Huf 
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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 whic:h two of them are the rates of concentration propagation in the plane (x

1
t). The 

results of the other authors are only the particular cases in ·our work. 
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