ﬁNG DUNG TOA DO CONG pE GIAI BAI TOAN HAI CHIEU 2
VE CHUYEN TAI BUN CAT VA DIEN BIEN PAY

' “TRONG POAN SONG CONG = '+
~ Nguyén Ky Phimng - Trung t4m khi tuong thity van phia Nam =~
, Ngugyéﬁy Thi- Bay- Bo mon Co luu chét, Trudng DHKT TP: H6 Chi Minh

Tom z‘at o o
Trong bai bao nay, céc tAc gia dung mo hmh dong chay hai chléu dua uen he
phuorng trinh’ chuyén dong va lién tuc, k&t hop véi mo hinh chuyen tai blin cdt va.
phuong trinh lién tuc cc hat vat chat day dé tfnh todn dong bln céit va dién blen day
M5 hinh dodng chay dugc & ap dung dé tinh cho mot doan kénh cong 180°, ket qua
dugce so sanh véi két qua thi nghlém Mo hinh két hop v6i phuong trinh chuyen tai -
bln cét duge ap dung de tlnh dong bun cat va dlen blen day cho doan cong song
Luy , S

Lo‘z md dau

Co cau dong chay va dong bun cét trong d’oan sOng cong phlIc tap hon nhleu SO
véirdong chay & nhung doan thang. Mot mat, c4c hat vt chét trong doan kenh cong
khong nhitng chi chuyén dong doc theo séng theo dong chdy chinh ma con chuyén
dong theo dong thit cdp xdy ra & doan udn cong ‘Mt khéc, su. khong 8n dinh cta
dong- chay trén doan cong anh hudng dén co cdu cla trudng Van t6c ddng chay, va
chinh nguyén nhan nay gy ra su chuyen dong va phan b6 lai clia cdc hat vat chét.
Dong chuyén tai blin cdt dugc nghién cttu béi nhiéu tac g1a Shukry (1950), Rozovskii
(1957), Yen (1965). Tuy nhién, v&n d& niy vin cdn nhiéu diéu chwa 5 vA con dang
dugc nghién ctu. T4t ca cic phuong trinh dugc giai trong toa d cong phil hgp véi
khu vuc tinh toan. :

1. Co s0 1y thuyét ctia mo hlnh

a. So licoc vé hé toa dé cong o
Su hién hitu cta vung bo ¢6 dia hinh phic tap 12 mot trong nhung nguyén nhén
gﬁy khé khan khi giai cdc bai todn dong chay, nhat 13 & 'viing bién, va phuong phép
gidi rong rii 1a chia vung bd thanh nhitng doan nhd song song véi truc toa do
Descartes (x,y). Diém y&u cla phuong phép nay la 16i giar sai nhiéu & ving ven bd.
Dé tang d6 chinh x4c khi tinh c4c bai todn bién trong mot khu vyc bat k¥, ta c6-thé
chuyén sang toa d6 cong (£ ;n), bién ving vat 1y thuc t& sang mot ving don gian
hon, vA cdc phép tinh dugc thuc hién trén ving ndy. Ap dung phu‘o’ng phép tinh nay
héu nhu rdt hiéu qua khi giai cdc bai todn trong céc ving cé dia hinh phic tap
(Thompson, Warsi, and Mastin,1985, Voltzinger, Klevanny, and Plinovski, 1989)

J day lu6i duge x4y dung dua trén co s 101 gidi he phuong trinh Poisson:

NE=PEn);  An=QEm) (1)

P,Q- ham s6 diéu khién ludi (Thompson, 1982).
Loi giai c6 dang sau:
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(1’) gzzrgzg 2g12r§n gurnn (Pl‘g+ qu) ‘ . )
J- Ma trén Jacobi , o o
J=xgxq+yeyn; 0#J<oo
r=xi+yj 822 =% +v5 =|t|;
- . . R . a " : 2 (3) .
. g12 =Xéxn +y€yn =r§r.n; 211 =XE +yE =|I'§‘ . ;
Céc phuong trinh trong toa d6 Vuéng goc o
o Phuong trinh lién tuc: :

o2 fehle-2 [(h+c)v] o @

o Phutong trinh chuyén déng:

o 0”§+k u(Vu? +v? 0o

—éy——+u—0;k—+v5+g Tr- h+fé' ~ é)
&, %, »(\/ i#
a c?c @7 @ h+l

¢- myc nude, h - chiéu sdu, g - gia t6c: trong mIo‘ng, i
u,v - hai thanh phén vén t6c trong toa d¢ vudng géc, k- he sé ma sét day,

x,y€Q, Q - ving thyc t&€ nghién cu‘u Vi céc du’émg 6Q
Trén bién cting cua dub‘ng Q) ta' cé didu kién v& van t6c: Va i 50l =
Trén bién 1dng chia dudng 8Q, — gid tri § :

Vo‘1 Vo 12 van t6c dong chay vuéng géc véi 6!21

o  Phuang trinh chuyen tdi bin cdt . - o h
Bin cdt duge gid dinh trong 10ng séng chia thanh hai 16p: lop bin déy nam & do
sdu (-h<z<-h+a) va 16p lo ling phia trén nim-& d6 sau (—h+a<z<C ), v6i a 13 bé day
16p bun cét ddy (a=0, OlH) [51.
Phuong trinh chuyén tai blin cét, sau kh1 tich phan theo chléu sau cc’) dang sau
~oC oC oC). E 2 N LT e
&H’v[ avaayJ—ﬁfKrVC . )
trong d6 C- néng do bin cét trung binh theo chléu sau :

Kr - hé s6 truyén t&i r6i ngang, o
E - ham s6 nguén, mO t4 sy b6c 1én hay ling xu6ng ctia hat:

E o,(C.-C) G T )
®, - t6c do ling ¢tia hat, ' ' :
C,, - n6ng d6 bio hda tai d6 sau -h+a tinh thyc nghlém theo Van len [5]

C, - nbng d6 thue tai do sau -h+a: C, =y.C,



4 Yo, Yv - 14n lugt 13 he s6 phén b6 van t6c va néng dﬁ theo chiéu sau, tinh
theo ham thyc nghiém da thitc.theo cdc thong's6 1o Iing [4].

o Phuong trinh lzen tuc cac vdt chat d’ay L
a1 '

R
€ - d(‘) rbng cta hat; gb- dono bun cat day, tmh thlIC nghlém theo Van Rijn.

[E+KFHV2C+qu] S ©)

b. Cdc phitong trinh trong toa do cong
o H¢ phutong trink lién tuc va chuyé'n déng |

po+eHI o ~giacn) = -
9Q: +gm‘1(g11€n*g17G§)‘q’2 N (V)]
JH +p;; -i-q.,.l =0 : ‘
p=JUH;q=JVH;H=h+{
U,V- thanh phéin phan bién (Contravanant) trong toa 4 cong ciia vén t6c
U=T (uyn mn) ver ( vyg - ng) 11
¥ = ‘Pal +‘Pt1a L1’2 =W +¥p | (12)
¥a, ‘Pa7 . thanh phan binh Tuw (advection) trong toa do ceng,
¥y ¥y, - ‘thanh phén n ma sét trong toa do cong c C

P ={pV)e +6V), +na(u2r11 +20VTy +V2r22)] G
¥,y _—[(qU)g +(@v), +JH(U2T11 +2UVF12 +V rzz)] ., (12b)
Yy = Py, = (12¢)
I’fj Cristdffel symbdls- I, I’,k) 631 gk (13)
el,e 2~ vecto co s& trong toa dé cong F, n
¢'.¢? - Confravariant clia vectoe. I -
Diéu kién bién trén 6Q: p=0 tai §=const; .  g=0 tai n =const
Diéu kién bién trén 0 : gid il = 4
e Phuong trink chuyén tdi biin cdt trong tog dé cong: C
C+TTH Y, (C, +aCy)= S
- _ ' 4)
=EH' +K.J ][(YOC —BOC,])é +(%Cq‘"Bng)“ :

Yo = J Boy 5 Bo-, J gp_ : U= J_ g
Didu klén bién trén 6(21 '
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c&;:é@-cn - tait’;:const ‘hay . C, =§,¥‘—C§ _ tain=const .
, ’ T B e H’g}‘lv S
‘D1éu klén bién trén on C--Cp T '
Phu’o’ng trinh lién. z‘uc vdt chdt dciy trong tog do cong 4‘ n B
S :%'%TI_[E+K HV2C+J“[( 1), +(02), ]] L)
Qb,Q2 - hai thanh phén chia dong biin cét day trong toa dé cong Z; n. o o
¢. So do 56 ciia mé hinh .

‘Heé phuong trinh (10,14,15) dugc tich phan bing phuong phép sai phan luan
huorng, sd d6 C- Arakav trén lu6i chit nhat Q, 13 4nh clia lu6i tinh todn (hinh 3)
Phuong. phap dugc hién thuc hod nho giai thuat truy dubi cho mot bi€n trén moi nia
budc thdi gian, hai bi€n cfn lai gidi theo so d6 hién. Trinh ty tinh todn dugc trinh bay

k§y trong [2] So @6 trén 4t 6n dinh n€u thanh phan phi tuyén c6 thé bd qua. Trong
trufdng horp ngugc lai, d6 6n dinh clia so d6 bi gidi han IlhII sau:

< CH,/ < CH,/ , :
b= 82292 — “hay At < min JH (16)
( C=ygH ) o pra

~ So dé ddi hdi phal 1am nh#n d€ nén nhitng dao déng cao sau m&i budc thdi glan
bang céch dua vao v& phai ctia phuong trinh hé s nhét nhan tao:.

q=q +v6gq, o v>0 o 17
trong d6: q* - gid tri sau m&i budc thdi gian; v - he s6 nho1: nhan tao..
g 6’ - sai phan gan dung clia toan tr Laplace .

2. Ap dung mé hinh- S ‘ e :
MBS hinh dong chay du0'c ap dung tfnh cho doan kénh cong day phang réng 10m ,
da1 90m, cé goc quay 1800 v6i ban kinh r=15m. BuGc kh(“)ng gian tt 0,5 m dén
1,5m.-Két qua dugc v& trén hinh 1 cho 13 mit ct cla kénh sau d6 so sanh v61 két
qué thi nghi¢m ctia Shukry & hinh 2. -

M6 hinh k&t hgp dong chay véi chuyén ta1 bun cat i dlén b1én day duo'c ép dung dé
finh toén cho séng Liy (hinh 4) v6i luéi cong trén hinh 3. Do dai doan -dong chay
_ gan 1500m. Budc 1uéi khong gian tir 10m t6i 30m. Muc nudc ddu vao 10,82 m (v6i
d6 rong khoang 220m); ddu ra-9,28m (réng 500m). Buéc thoi gian (t=0,36s). Trinh
tu duge tlnh toan theo thit tu ' sau day Thoat dau mo hmh dong chay duac thlIC hién

= 3 — J
= L/ - o B et T
Py =T - e T
L % | B
= '071'# , 12 13
=, \ 0= g
——— "' : . . /
\ - <=
‘ BiE i = LR
H. 1 Phén b8 vén t8c trén doan kénh cong " H. 2 K&t qua do dac chia Shukry




cho khu vyc tinh toén véi trudng vén t6c ban ddu bing khong chio dén khi toan bo.
khu vie dao dong 6n dinh (tinh sau 10 gid)). Sau d6 mé hinh chuyén tai dugc két hop
vao d¢ tinh néng do va dong bin cét cliing sau méi nira budc thdi gian, va difn bién
ddy sau mot budc thdi gian: M6 hinh k&t hop' duge tinh trong thoi'gian 5 ngay. Do
tinh phic tap cha bai todn, va do su bién thién d6 sdu khéng 16n 13m sau mbi bude
thoi gian, nén trong thdi gian 1 gi¢ tinh todn trén m6 hinh, d¢ siu long din (ding

cho tinh toén clia mo6 hinh dong chdy) xem nhu khéng déi. D6 sau 1ong dan s€ duge

hiéu chinh lai sau méi gid cho c& hai m6 hinh.
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Sau d6 néng do duge vé len bing céc dudng déng mic (binh 6), van t6c dong chiy
biéu dién duéi dang vecto (hinh 5). Con hinh 7 trinh bay céc két qua vé bién d6i ddy

(cdc dudng dbng mic dh), trong'dé khu vyc mau t6i (dh>0) 1a khu vue bi x6i; cdn

khu vire mau séng (dh<0) 1a khu vuc béi.

3;4'Kétql;1€1,, e
Hinh 1 va 2 cho thdy céc ké&t qua tinh to4n trén doan kénh cdng T4t phtt hop véi ket
qué do dac clia Shukry. Dong chéy sau phdn cong ctia doan kénh bi bién dang rét

- manh. Vén t6c 16n nhét dat'd bd ngodi. O day, xin ban luan vé két qua nhén duge tir

‘céc tinh todn cho doan cong séng Liy.

Hinh 5 cho thdy trudng vén t6c cling phan b6 khéng déu trén doan cong song, gid tri
vén t6c dat dén 16n nhét & bd cong, 16n hon 3,7m/s. R
Trén hinh 6 1a cdc dudng d6ng mitc n6ng d6 ddng bun ct. Ddng bin ¢4t tap trung

 tdt ca trong 1ong din, cling v6i néng d6 bin cdt 16n. Tir day ta nhan thdy 14t 13 13 tai
khu vuc bd ngoai-clia séng, Ira lugng biin cit rét 16n, dat gid tri dén 10g/m/s - cling

~v6i gié tri clia néng do 16n hon 20g/lit. K&t hop v6i hinh 7, tai day x4y ra su x6i day
14t manh, dh dat tir 0,3m.dén 0,5m. Con khu vuc béi thi ¢6 t6c d6 rat nhd véi do bien
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thlén day dh t 0 dén 0,05m , nhung trén pham vi r4t réng vé ph1a bd 16i bén trong
T4t c& c4c hlnh anh nhan duoc tir t1nh todn rét phlt hop véi thu<: té

4. Két luan

Cén ndi thém 13 céc két qua t1nh todn v& dong chay trén doan sOng Liy dugc h1éu
chinh (bang hé s6 ma st déy) va dd so sdnh véi ket qua do dac duge tai khu vue x6i
manh véi van t6c Vmax-3 7 m/s. (trong trudng hop nay, luu hIOng dong chay Q—l 180
mS/S) Con céc k&t qui, tmh toan bun cdt nhan duge trén co s& g1a chnh néng d6 bun
c4t tai bién 1ong, B :

T600
o

S EER"% PSR

Sl 0nFT et e a0 a0 1000 7 o , - : - -
: C : MO O 0 AL 600 80, 1000

H 5 Tru'c‘ma van toc tren doan

- H 6. dudne ddne mic ndne dg
cong sdng Luy e b

va khﬁng cd sé héu thue do dé so sanh D16u nay khéng anh htIcmg nhléu dén sal 35
clia'két qué bén’ tIong luéi giai, vi dong bun cét.trén séng. chii yéu 1a dong bin cat
day, vA manh nh#t 13 & khu vic trong di€m uén cong. Hinh-anh nhan dugc.chi dénh
gid mot cdch dinh tinh, nhlrng phan 4nh t6t hinh Anh x6i 1& thue t€. Didu ndy néi 1én

- tinh ding dén clia m6 hinh, va cé thé 4 ap dung moO hinh cho nhiing khu vuc tuong tu
khéc.
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