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M<)T SO KET QUA TINH TOAN DONG TRIEU 
BANG MO HINH BA CHlEU (3D) CHO VJNH BAC BQ 

B(JI HONG LONG, TRAN VAN CHUNG 

Tom ttit: Bai bao trinh bay ml)t s6 kit qua tinh toan dong tridu bdng m6 hinh bo chidu 

(3D) cho vimg vinh 86c 81) 

Cac kdt qua tinh toan cho thdy cac tl(lc c1idm chinh c~io dong tridu trong vinh 8bc 81). 

- C~rc tl9i tridu len co thd c1(1t 53 emil-

- C~rc d9i tridu xu6ng co thd c1(1t 65 cm! s· 

Xu thd tridu: Tridu thucmg vao - ra mul)n phia bo· tciy - nam vinh ( khu v~rc Quang 

8inh), vao ro s6m ci" phi a bo· dong sat dao Hai Nam. 

Khu v~c dong tridu qrc tl9i tlnrong xay ra ci" khu v~rc bo· ph fa tay nio dao Hai Nom, eo 

Qujmh Chau (ca hoi pho tridu h-en va xu6ng). khu v~rc Quang Ninh (tridu xu6ng) 

C6 thd thdy ro sv chenh l¢ch vd c1r;5 16n, pha va h~r6ng oia dong tridu tai tdng m(lt va 

day thd hi¢n ro t(li khu V\I'C gcin cua eo Qujmh Chciu. Kdt qua tinh loan gop phdn !elm ro tl(tc 

die.m dong tridu va truydn tridu trong vinh 8!ic 8 1) . 

I. MODAU 

V!nh B~c B9 la m9t trong nhfrng v!nh l6'n cua Bi~n Dong c6 di~n tich vao khoc'mg 

123 .700km2, chi~u ngang noi r9ng nh~t khoi'mg 320km , noi ht;p nh~t khoang 220 km . 

Chi~u dai bo bi~n phfa Vi~t Nam khoang 763 km, phia Trung Qu6c khoang 695km. V!nh 

c6 hai cl:ra: eo bi~n Quynh Chau 11~111 gifra ban dao Loi Chau va dao Hili Na111 v6'i b~ r9ng 

khoang 35 ,2k111 va cl'ra chfnh Clla v!nh tinh ttr dao C6n C6 (VN) t6'i dao Hai Na111 (Trung 

Qu6c) r9ng khoc'mg 207,4k111 . 

Cac mo hinh tinh dong tri~u cho vjnh Vjnh B~c B9 tru6'c day ddax dduwopwjc 

toorng quan I 6 I thucmg chi Slr dvng mo hinh hai chi~u truy~n th6ng, v6'i vi~c l~y tich 

phan th~ng dtrng theo d9 sau . Tu de 1116 hinh tich phan th~ng dung nay, ung su~t day 

dugc tinh toan ttr dong chay trung binh theo d9 sau. Thvc t~ di~u nay da tr6' nen khong 

phu hgp v6'i ban ch~t v~t ly ct:m qua trinh w nhien, d?c bi~t trong tnrong hgp truong d9 

sau bi~n phuc t~p va nh6 bon 200111.Vi v~y 1116 hinh tinh ba chi~u (3D) tinh dong chay 

do trieu da dtrQ'C su dvng cho Vjnh Bic B9 ' (rng su~t bi~n d~ng day dugc xac djnh tu cac 
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dong day, tren CO" sa cac phuang trinh thtly d(}ng h,rc hQC ba chi~u tuy~n tinh va Slf d1,.mg 

ky thu~t Galerkin theo phuang th~ng dung da dm;rc Slr dvng. V6-i ky thu~t nay, c6 th~ t~n 

d1,mg t6t uu di~m v~ tinh don gian ct1a plmang phap sai phan hli"u h~n hai chi~u truy~n 
th6ng Vtra khftc phl,lC dUQ"C tfnh ph(rc ~p V~ s6 li~U dftu VaO CUa lTIO hinh ba chi~U a~y Otl. 

II. TAl Ll~U VA PHUONG PHAP 

1. Cac phuo·ng trinh tich phan theo phuo·ng th~ng drrng: 

Tren co· so· thua nMn r~ng gia t6c th~ng dung la bo qua, ap su~t la thuy tinh, va m~t 
d9 ch~t long Ia d6ng nh~t. Cac plmong trinh phi tuy~n hai chi~u trung binh theo d9 sau co 

th~ duQ"c vi~t du6-i d~ng nhu sau [8],[9] ,[10]: 

ar, + ~(h + 11)u + -~ (h + 11)v = o 
Ot Ox Oy 

(1) 

au + u au + v au _ fV = _ g·ary __ r~ + A \1 2 u 
at ax cy ax p(h + TJ) H 

(2) 

av av av ary r ,v _ 2 - - + U -- + V -- + JU - - g - - - - - - -- + A \1 V at ax ay - ay p(h + rJ) H 
(3) 

Trong d6: t- thai gian (s), U, v - v~n t6c trung binh thitng d(mg theo phuang X va y 

tu'ang (rng (cm/s), g - gia t6c trQng truo·ng (cmls\ 11 - dQ nang b~ m~t w do tren mvc nu6-c 

trung binh (em), h - d9 sau du6-i nwc nu6-c trung binh (em), f- tham s6 Coriolis (1 /s), p 

m~t dQ mr6-c (g/cm\ 1bx va 1by - cac thanh ph~n ung su~t bi~n d~ng day, AH - h~ s6 nh6t 

r6i n~m ngang va \12 
- toan ttr n~m ngang Laplacian. 

t J'ng SU~t day dUQ"C xac dinh : 

(5) 

trong do lib Va Vb - cac V~n t6c dong day thea phuang X Va y tuang ung, Va k - h~ s6 
kh6ng th(r nguyen cua ma sat day. H~ s6 k dUQ"C chQn k=2.6x I o-3 (theo d~ tai KT.03.03) 
[6] 

2. Profile th~ng drrng ciia dong chay 

Trong nhi~u bai tmin hoan luu do gi6 va thuy tri~u thi thanh ph~n v~n t6c thea 

phuang th~ng dung Va gradient Cl!a no dtrQ"C xem la nho dang k~ SO vQ-i V~l1 t6c Va gradient 

thea phuong ngang va c6 th~ bo qua. Nlm v~y, cac dong chay do gi6 va thuy tri~u c6 th~ 
xem nhu x~p xi cac dong n~m ngang. Bo qua cac s6 h~ng phi tuy~n va bi~n d~ng n~m 

ngang, plmong trinh thuy d()ng lvc d6i v6-i chuy~n d<)ng tc;ti m()t di~m c6 th~ vi~t theo d~ng 

phuc nlm sau [8]: 
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ow+ ifw = -g(ory + i ory) + _1 _E_ (A Bw) 
ot ax cry d 2 a(J I ' a(J (6) 

Trong d6: w=u+iv, u va v - cac thanh ph~n v~n t6c tuang trng theo phuang X va y, 

d=h+YJ , Av- M s6 nh61 r6i thing dung, cr = (YJ - z)!(h + YJ)- t9a d9 thing dung khong thu 

nguyen, z - t9a d('> th~ng dtrng duqc tfnh tir ll1\IC nu&c trung binh va c6 gia tr! duang 

huang len. V~n t6c dong duqc vi~t: w=W+w ', trong d6 W=U+iV- dong chay trung binh 

theo d9 sau va w '=u '+iv' - d('> l~ch dong chay tir gia tr! trung binh theo d('> sau cua n6. Sau 

d6 tir phuang trinh (6) ta c6 : 

aw . (a 17 . a,7J ~, 
Tt +ifW=-g ax +1 ay -pd (7) 

ow' I o ( aw' ) T 
ar + i/11~' = d 2 a(J A, a(J + p: (8) 

trong d6 : Tb =1bx+i1by 

Phuang trinh (7) xac dinh dong chay trung binh theo d9 sau, phua ng trinh (8) xac 

dinh d9 l~ch dong chay tu gia tri trung binh theo d9 sau cua n6. 

D~ co duqc profile dong chay va ung suAt day lien k~t cua no, phuang trinh (8) 

duc;c giiii b~ng phuang phap Galerkin theo phuang th~ng dung b~ng m9t d~i di~n ph~n tu 

hfru h~n. V~n t6c dong chiiy w ' trong ph~n nay xem nhu la duqc khai tri~n du&i d~ng cua 

Ar( t) v&i cac M s6 phuc m va phv thu<)c d9 sau thvc, ham lien tvc gr( cr) (ham CO' sa) nhu 

sau: 
Ill 

w'= L:AJt)g,(cr) (9) 
r= l 

H~ s6 Ar(t) thu duqc bing each thay th~ phuang trinh (9) vao phuang trinh (8) . 

Phua ng phap Galerkin chua phep nhan v&i ph~n du R v&i cac ham CO' sa va tich phfm tren 

mi~n 11~ z ~-h ho?c 0~ cr ~1. Tich phan phuang trinh (8) chota: 

(1 0) 
1 Ill I a( a } (T T) 1 

+ - 2 LA, J- A v _b_ kdcr + s - b Jg kdcr = 0 
d r= l 0 ocr acr pd 0 

v&i k = 1, 2, 3, ... , m . Tich phan s6 h~ng keo theo Av ba i cac phftn duqc cho bai 

di~u ki~n : 
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(11) 

trong d6 Av duqc xem la d()c l~p d6i v6i t9a d() d9 sau, m?c du bi~n ct6i dung v6i 

thai gian, va di~u ki~n bien duqc cho bo·i: 

_ p[A ow] = -p[A ow] = T 
v aa v a b 

a=O (]' o·= J 

(12) 

duqc su dvng. 

Nhi~u tac gia da SlY dvng phuang phap Galerkin v6i m9t b9 so· so cua cac ham 

cosine nhu sau: 

(13) 

Sau d6, m9t h,ra chQn th6a man cua CXr Ia: 

(14) 

Do S\1' Iva chQn nay ct6i v6i CXr, k~t qua cac ham ca sa (13) t~o ra m9t dan trinh (r= l) 

rna khong d6i tren phuang thing dung. Tuy nhien, b6i djnh nghia w ' khong xet d~n m9t 

thanh ph~n dong trung binh rna ~11 y r~ng A I phai la zero. 

Qua tinh toan phuang trinh (13) va (14), phuang trinh (11) se tra thanh: 

dA, [if A,a ,
2 

]A 2 (T ) - =- l + --7- r - - h cos a , 
dt d - pd 

v6i r = 2, 3, ... m . 

Khi d6 biSu thuc Av c6 d;;tng: 

Av = r(uz + yz rz (h + 11) 

Trong d6 : r- h~ s6 thu nguyen c6 ca kho<'mg 0.005- 0.0005. 

Phuong trinh (15) duqc giai theo each mota v~n t6c dong w'b t;;ti day biSn ttr: 

Ill 

w b '= W + L:A, cos a, 
r=2 

va tinh toan ung su~t day tu phuang trinh (5). 

3. Di~u ki~n ban diu va di~u ki~n bien 

(15) 

(16) 

(17) 
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+ Cac di~u ki~n ban d~u: U = V = 11 = 0 khi t = 0 t<;1i 111\IC nu6c tinh. Tuy nhien 1110 
hinh cung chip nh~n nhu cac ctisu ki~n ban ct~u ct6i vai dao ctC)ng bs mi,it va v~n t6c dong 
la cac gia tri khac kh6ng song phai phtl hqp v~ m~t dC)ng Ivc hQC. 

+ Cac thanh phAn phap tuy~n Clla dong chay dQC theo bien cung duqc l~y b~ng kh6ng 

+ D6i v&i hoan luu duqc gay bai tri~u (dong tri~u) trong vt:mg tinh toan dn thi~t 
phai duqc xac d!nh S\f bi~n ct6i cua triSu va cac v~n t6c dong chay dQC theo cac bien mo. 
Thong tlmong cac v~n t6c dong chay duqc bi~t kh6ng du chinh xac d~ c6 th~ dua chung 
VaO lllO hinh, cac gia tr! Clla U va V tren bien GUQ"C J~y bing v6"i cac gia trt CUa chung t?i 
di~m ben trong d~u tien li~n k~. 

4. Oic hi~u rrng trimg ten phi tuy~n (Nonlinear aliasing effects): 

Mo hinh xet d~n d9 nh6"t r6i nim ngang AH ma duqc lQC ra Sl,l' phat tri€n khong tlwc 
Clla song ngin. Tuy nhien, cac gia tr! khong thvc Clla Al-l doi khi GUQ'C Slf dl,mg d~ tranh sai 
s6 do trung ten (aliasing) I an duqc chi ra boi s1,r xu~t hi~n ctm tinh b~t 6n d!nh phi tuy~n . 
D6i v&i ca.c trucmg hqp nay phep IQc 9 di~m cua Shapiro (1970) duqc dua vao. N6 bao 
g6m vi~c ap dl,mg tinh tu~n hoan d6i v6·i lllQt toan tu 111a trung binh theo kh6ng gian cho 

cac v~n t6c tinh toan va dich chuy~n b@ 111~t nu&c a cu6i cua 111Qt s6 c6 d!nh cua cac bu6c 

thO'i gian b6i s(r d1,mg mC)t thtra s6 trQng s6 dinh truac, nhu sau day [8]: 

'-I'' . ='-I' . +~(1 - s)x {\.f'. 7. + \fJ 7. +'-I'· 7 + l..f' · 7 - 4\.f' .} 
l ,J l ,.J 2 t+ - ,J 1- - ,.J I ,.J + - I ,J- - l ,J 

s2 
+ - {'-I' 7 . 7 +'-I' 7 . 7 +'-I' 7 . 7 +'-I' 7 . 2 - 4'-I' . } 4 1- -,.J+- 1+- , J + .~ 1+-,.J- - 1--,J- l ,J 

(18) 

trong d6 \If - gia trj trung binh Ctla bi~n \If ma vj tri cua U, V, hay 11 , va S \a thtra s6 

trQng s6 ma c6 th~ l~y b~t ky gifra 0 va 0.5. 

v~ m~t thu we k€ thua Ia c6 hi~u ung cua Sl,l' mo ph6ng chuy~n giao nang luqng r6i 

t6i quy mo nh6 hem g~p doi d9 phan giai lu6i 

5. Di~u ki~n 6n djnh 

Thu~t toan ~n Juan lm6ng (AD I: Alternating-Direction Implicit) [7] , [8], [9] , [ 1 0] 

duqc su dvng d~ giai cac phuang trinh sai phan d?o ham rieng. Phuang phap ADI duqc 
bi~t rC)ng rai vi n6 tranh duqc bai toan ngh!ch dao ma tr~n lien quan d~n ca.c so· db ~n. Tuy 
nhien phuo·ng phap nay khong phai la 6n d!nh khong di~u ki~n khi ap dl,mg n6 d~ tinh toan 
cho t~p hqp b9 cac phuang trinh (1 )-(3) theo mC)t vtmg nghien Cll'U v6"i tmcmg d9 sau thvc 
va cac bien phuc t?P· Nlm v~y, m9t gi6'i 1wn tren mC)t bu6'c thai gian dn phai duqc dam 
bao cho 6n d!nh s6. Qua trinh tinh toan thuo·ng tr6 nen khong 6n d!nh khi s6 Courant, Cr 

x~p xi l6'n hon 3-5 : 
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(19) 

trong ct6 ~t la bu6'c thai gian cua phep ; ;ai phfm hfru h~, & va ~y la kich thu6'c 0 lu6'i thea 
phuong n~m ngang (phuong X va y) tu011g trng, h111ax la GQ SaU nu6'c Cl,l'C a~i Clla klm VIJC tinh toan. 

III. cAc THONG TIN DAU V Ao VA KET QUA TiNH 

1. Cac thong s6 dfiu vao cho mo hinh: 

Cac gia tri GUQ'C ctua vao bien m6' cho tinh dong tri~u t~i Vinh B~c B9 GUQ'C th~ hi~n 
tren hinh 1 v6'i cac ky hi~u Vi Trf b~ng VT, con cac cti~111 n~111 ben trong cac cti~111 nay 
ctuQ'c thvc hi~n d~ dang b~ng phep n(li suy. Cac thong tin chi ti~t v~ cac h~ng s6 cti~u hoa 
t<;l.i vi tri nay OUQ'C th~ hi~n tren bang 1' hinh ve dao d()ng 111\fC nu6'c t?i cac bien th~ hi~n 
tren hinh 2. 

Bang 1: Cac thong tin v~ h~ng s6 cti~u hoa t~i cac bien 1116' 

Song Vi tri I Vi tri II Vi tri III Vj tri IV 
trieu (VT I) (VT II) (VT III) (VT IV) 

H(cm) G(u) H(cm) GO H(cm) G(D) H(cm) G(o) 
M2 16.8 353 .3 13.44 35 .52 14.0 224.0 20 .0 194.0 

s2 4.6 45 .8 3.48 49.60 16.0 316.0 15.0 260.0 

K1 6.4 102.8 27.82 35 .36 46 .0 78.0 65 .0 75 .0 

01 14.3 39.5 25. 50 31 0. 72 45.0 18.0 70.0 18.9 

1 0,~ 8Hi63 100 .7 4- 15~ 

·~~r&~ ~~~~~~;f 
10701 30 ~ ~Jdee ls so 100 1sa 200 ,oi;'~~!:zo Joo 35o 4oo 450 soo 7~~!!<1::;,·.,; 
lfi.9:;~:: .. t ld)l8f;:.~ 1!3 .4~12~ ~0.!;- 1(.: .1 € 

Hinh 1: Ban ct6 ct() sau (m) cho tinh toan dong chay t~i Vinh B~c B9 (L\x = L\y = Sk111) 
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Thai gian ( h) 

Hinh 2: Dao d<)ng mvc mr6c do thuy tri~u t9-i cac bien m6' 
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2. K~t qua tinh toan: 

K€t qua tinh toan duqc xuAt ra d~ng file * .dat v&i cac du Ii~u v€ dao d<)ng mvc mr&c, 

dong chay t~i cac di~m tinh theo tung gia. Cac hinh ve v€ pharr b6 dong tri@u theo t(mg 

gia duqc chung toi l?p trinh ve tv d<)ng tren ph~n m€m Surfer 8.0 . Can Clf vao cac k~t qua 

tinh th~ hi~n tren cac bang tu bang 2 d€n bang 5, chung toi chQn cac thai di~m d~c tnrng 

cho ch~ de) dong tri~u trong vinh d~ th~ hi~n trong bao cao nay. 

£)~ CO th~ danh gia dong tri~U t<;ti khu VlJC nghien ClfU, chtmg toi aa tfnh dao 0Ql1g 

mvc nu&c trong 48 gia, t(r a6 chQn ra cac vi tri ma dong tri~u c6 kha nang d~c tmng cho 

dong ra - dong vao Vinh. K~t qua tinh OU'Q'C th~ hi~n dva tren thai di~m cac dao a<)ng lTI\fC 

nu6c do thuy tri~u t<;~i cac bien m6 trong tinh toan (hinh 2), cac thai ai~m tri~u th~ hi~n 

d~c tmng cho chu ky trih1 trong v!nh duvc chung toi chQn tu 7 gia d~n 33 gi6. Tlr k~t qua 

tinh mo hinh, chung ta c6 th~ chia ra cac th6i di~m dao d<)ng tri@u, C\1 th~ c6 cac giai do~n 
thai di~m tri@u nhu sau: 

STT 

I 

2 

3 

4 

5 

6 

1 
8 

9 

10 

11 

12 

13 

14 

15 

Bang 2: Vi tri t6c de) dong tri€u d<;~t eve d<;ti t<;~i b~ m~t 
theo ' k~t qua tinh ling v6i cac thai ai~m tri~u 

D() sau T6c d() 
Hu6'ng 

TQa d() 
Tho·i gian 

dong qt·c (OX tren ban (gio') (m) d!;!i (cm/s) 
(d()) 

db) (km) 
--

7 29 .6 12.84 343 45 7.5 

8 29.6 17.442 344 457.5 

9 29.6 22. 195 344 45 7.5 

lQ 29.6 23.283 345 457 .5 

II 29.6 20.823 346 457 .5 

12 36.6 17 .392 347 452 .5 

13 1 13 .895 96 347.5 

14 9 22 .155 137 232 .5 

15 9 34.123 138 232.5 

lQ 9 43.714 138 232 .5 

17 16.4 50.164 141 227.5 

lJi 16.4 2_2 . 762 142 227.5 
·- - - ·- - -

19 16.4 50.05 143 227.5 

20 16.4 43.228 145 227.5 

21 24.9 34.221 154 222 .5 

TQa tlQ 

(OY tren 

ban db) (km) 
---·----

50 

50 

50 

50 

50 

50 

295 

0 

0 

0 

0 

0 

0 

0 

0 
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- ·- ·-- -----,----·------
16 22 29.6 29.554 ill 457. 5 50 

17 23 7.5 37.159 283 237.5 15 

18 24 I 0.5 48 .591 289 232 .5 15 

19 25 I 0.5 54.672 292 232.5 12 --
20 26 10.5 53.539 294 232.5 15 

21 27 I 0.5 47 .018 297 232.5 15 

22 28 2 44.912 318 232.5 0 

23 29 16.4 43 .811 322 227.5 0 

24 30 1.4 43.206 220 512 .5 165 

25 31 lA 48.428 219 512.5 165 

26 32 29 .6 50.236 345 457 .5 50 

27 33 29.6 62.092 346 457.5 50 

*) Ghi chti. Hu6ng dong chay dup'C !dy so v6·i tntc Bdc quay cimg chi~u kim d6ng hi Ky hi?u dtwc gqch dtr6i Ia 
ccic tho·i ddm tri~u dtwc th~ hi?n dqng hinh ve trong bcio cao. 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

18 

Bang 3: Vi tri t6c d<) dong tri@u d?t q.rc d?i t?i t~ng giu·a 

theo k~t qua tinh ling v&i d .c thO'i di~m tri@u 

T6c d() 
TQa d() 

ThO'i D() sau Hu&ng 
gian dong qrc (OX tren 

(gio') (m) 
d~i (cm/s) 

(d()) ban dfi) 
(km) 

7 29 .6 12.747 342 45 7. 5 

8 29 .6 17.139 343 457.5 

9 29.6 21.694 343 457.5 

10 29.6 22 .652 344 457.5 

1 1 29 .6 20 .187 345 457.5 

12 36.6 I 6.893 346 452 .5 

TQa d() 

(OY tren 

ban dil) 

(km) 

50 

50 

50 

50 

50 

50 
1--- - - - ---

13 10.5 13.479 11 2 232.5 15 

14 9 21.569 137 232.5 0 

15 9 32. 766 138 232.5 0 

16 9 41.776 138 232.5 0 

17 16.4 48 .049 140 227.5 0 



12 18 16.4 50.398 141 227 .5 

13 19 16.4 47 .683 143 227 .5 

14 20 24.9 41 .083 149 222 .5 

15 21 24.9 32.299 153 222.5 

16 22 29 .6 28 .804 161 457 .5 

17 23 7.5 35 .683 283 237.5 

18 24 10.5 46.625 289 232.5 

19 25 I 0.5 52.400 292 232 .5 

20 26 I 0.5 51 .262 294 232 .5 

21 27 10.5 44 .959 297 232.5 
-

22 28 9 42.994 318 232 .5 

23 29 16.4 42 .045 322 227.5 

24 30 1.4 41.39 219 512.5 

25 31 1.4 46.423 219 512.5 

26 32 29.6 49 .04 345 457 .5 

27 
..,.., 

29.6 60 .672 346 457.5 .).) 

*) Hu·6ng dong chay Ju·a·c ldy so v6·i trerc BcJc quay d mg chi~u kim a6ng h6 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

Bang 4: Vi tri t6c d() dong tri~u d<;tt qrc d<;ti t<;ti t~ng day 
theo k€t qua tinh ling v6'i cac thai di~m tri~u 

T6c d() 
T<,>a d() 

Thiri f)(_) sau Hrr&ng 
gian dong qrc (OX tren 

(gi<r) (m) d:;ti (cm/s) (d()) ban dB) 
(km) 

7 29.6 11 .907 34 1 457 .5 

8 29.6 15 .716 342 457 .5 

9 29.6 19.795 342 457.5 

10 29 .6 20 .558 343 457.5 

II 40 18 .506 7 457.5 

12 36.6 15 .391 345 452.5 

13 10.5 12.1 7 112 232.5 

14 9 19.3 16 137 232.5 

0 

0 

0 

0 

50 

15 

15 

15 

15 

15 

0 

0 

165 

165 

50 

50 

T<,>a d() 

(OY tren 

ban dB) 

(km) 

50 

50 

50 

50 

45 

50 

15 
--

0 
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--
9 15 9 28.784 137 232.5 0 

--
10 16 9 36.469 138 232.5 0 

11 17 16.4 42.145 140 227.5 0 

12 18 16.4 44.039 141 227 .5 0 

13 19 16.4 41.489 142 227.5 0 

14 20 24.9 35.64 148 222.5 0 

15 21 24.9 27.701 152 222.5 0 

16 22 29.6 26.367 160 457 .5 50 

17 23 11.7 31 .682 282 232 .5 20 

18 24 10.5 41.147 289 232 .5 15 

19 25 I 0.5 46.187 292 232.5 15 

20 26 I 0.5 45 .147 294 232.5 15 

21 27 I 0.5 39.533 296 232.5 15 

22 28 9 37 .845 318 232 .5 0 

23 29 16.4 37 .267 322 227.5 0 

24 30 1.4 36.076 219 512.5 165 

25 31 1.4 40.456 219 512 .5 165 

26 32 29.6 44.912 344 457.5 50 

27 33 29.6 55.632 345 457.5 50 

*) Hu·6ng dong chay thw c ldy so v6·i l r(IC Blic quay cimg chidu kim a6ng h6 

- Giai do~n I : Tc;ti thai di~m tri€u xu6ng tu 7 gia ct€n 11 gia, huang dong tri€u dc;tt 

C\l'C dc;ti dao dQng trong 343° - 34 7° ( chu y huang dong chay a day dUQ"C chung toi th~ hi~n 
la huang so vai trvc Bite quay ctmg chi€u kim d6ng h6 ). T<;li t~ng giua, k€t qua Ctla m6 

hinh tinh th~ hi~n c6 SlJ suy giam t6c GQ dong tri€u theo d9 sau tu 23.283cm/s xu6ng con 

22.652cm/s. Khi xu6ng t~ng day, t6c d9 dong tri€u dc;tt cgc dc;ti la 20 .558cm/s. 
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300 350 400 450 500 550 110.94596 

Hinh 3: Phan b6 dong chay t~ng m~t do anh lm6·ng cua tri€u sau 10 gia 

(Pha tri€u xu6ng) t<;1i Vinh B~c Bo. 

- Giai do~n II : T<;1i tho·i di~m tri~u len ttr 24 gi0 d~n 27 gi0, dong tri~u da tr6· v~ tr<;1ng 

thai tuang a6i 6n d!nh, khi ma C\JC G(;li dong tri~u cling nfun a mot vi tri di~m G<;lt t6c do 16n 

nh~t (bang 2-5), hu6ng a~ dong C\JC d<;1i dao dong tlr 289° d€n 297°, XU th€ xoay hu6ng dong 

tri€u qrc d<;1i ch~m v€ phia B~c theo chi€u kim d6ng h6. T<;1i thai diem t6c do dong d<;1t eve d<;1i 

trong giai do(;ln nay la hie 25 gi(r (hinh 6), v6'i dong tri€u t(;li t~ng m~t CO th~ d<;lt dUQ'C 

54.672cm/s, huang 920; 52.400cm/s (t<;li tftng giua) va 46.187cm/s (t<;li tftng day). 
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1 : IOnn/s f : 70r.:mJ, 

f : -Ukrn/~ t: 100 r.:m /, 

100 

Hinh 4: Phfm b6 dong chay t~ng m~t do anh lmcmg cua tri~u sau 25 gia 
(theo dao d<)ng mvc nuac- pha tri~u len ) t~i Vinh B~c BQ. 

- Giai do~n III: Day la cac giai do~n tri~u chuy~n ti~p . C6 th~ chia lam cac giai 

dQan nho , theo thai di~m tri~u nhu sau : 

* Chuydn tdp I : T~i tho·i cti€m triSu luc 12 gio· d~n 13 gia la giai do~n triSu chuy€n 

ti~p . M9t sv dao huang dong triSu kha r5 r¢t, chung ta th~y kha r5 sv b~t 6n dinh vS huang 

d~ t6c d9 dong tri~u q.rc d?i so vai giai do?n tren, cling nhu b~t 6n dinh v~ vi tri di~m tinh 

ma dong d?t eve d?i . Cac chi ti~t v~ gia tri tinh toan duc;c th~ hi~n tren bang 2 d~n bang 5 

* Chuydn tdp 11 : T?i thai di~m tri~u tlr 21 gia d~n 23gia, c6 th~ coila giai do?n tri~u 
chuy~n ti~p , a giai do?n nay , chung ta thfry kha r5 Sl,f khong 6n dinh V~ huang cua t6c dQ 

dong tri~u d~t eve d~i cling nhu vi tri cv th€ c(la t6c d9 dong eve tri . 

* Chuydn tdp 111: T~i thai di€m tu 28 gi6" d~n 29 gi6", day Ia giai do~n chuy€n ti~p 
dong tri~u, tuy khong th~ hi~n ro rang (bang 2), t6c d9 dong lan nh~t t?i b~ m~t la 

44.912cm/s, huang 318°; t?i t~ng gifra la 42 .994cm/s va t?i t~ng day la 37 .845cm/s 

22 



·--------- --- - ----
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107.01801 

Hinh 5: Ph an b6 t6c de) dong tri~u tt;ti t~ng m?t ( cm/s) (mg v&i tri~u len (tri~u len ) 

104 .81663 
19.29368 108.74458 

~--c-,._,..,,_.,-'-,-:~,._,..,~,._,..,-cr:':=r-:"'""7-,"0':7b.'CT,.,.,...,~~c:-t'~0"'r"""b:,._,..,""7",.,_,~~b.,..,.,.-,-:--h 22 .848 79 

300 

250 

200 

150 

100 

50 

550 110.94596 

Hinh 6: Phan b6 t6c de) dong tri ~u t t;ti t~ng m~t (cm/s) (mg v&i tri~u xu6ng (tri~u xu6ng ) 
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Hinh 7: Phfm b6 v~n t6e dong (d()lan, huang) tc;ti hai trc;tm Iva II theo eae pha tri~u 

IV . M<)T SO NH~N XET 

Cae k~t qua tinh toan dong tri~u tc;ti vinh B~e B9, eho th~y duge cae d~e di~m ehinh 

eua dong tri~u trong vinh B~e B9 : 

- Cve dc;ti tri~u len e6 th~ dc;tt 52.762em/s 

- eve d<:ti tri~u xu6ng c6 th€ d<:tt 54.672cm/s 

- Chenh l~ch tri~u xu6ng so vai tri~u len cao nhftt c6 th€ d<:tt 11 cm/s . 

Xu th~ tri~u : Tri~u thucmg vao - ra mu()n phia b0 tay - nam vinh (Khu vvc Quang 

Binh), vao ra sam a phia b0 Dong sat dao Hai Nam. 

Khu vve dong tri~u eve dc;ti thu0ng xay ra a khu vve b0 phia tay eua dao Hai Nam ' 

eo Quyng Chau (ca hai pha tri~u lren va xu6ng), khu vvc Quang Ninh (tri~u xu6ng) . 

C6 th€ th~y r5 S\I ehenh l~eh v~ d9 Ian, pha va huang eua dong tri~u t<:ti t~ng m~t va 

day th€ hi~n r5 t<:ti khu Vl,IC g~n cua eo Quynh Chau di~u nay chtmg t6 c6 th€ va dn ap 

d1,mg m6 hinh ba ehi~u d€ tinh dong tri~u cho vinh B~c B9. 

Bai bao nay du'c;:fc hoan thanh voi Slf h6 trc;:i kinh phi cua chuang trlnh nghien cuu 

co ban thu()c huang v~t ly dia du, dia v~t ly, khi tu'c;:ing, thuy van . 
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SOME CALCULATED RESULTS OF TIDAL CURRENT SYSTEM BY USING 
THREE DIMENTIONAL MODEL (3D) IN THE GULF OF TONKIN 

BUI HONG LONG, TRAN VAN CHUNG 

Summary: This paper presents some characteristics of tidal current system which were 

calculated by using three dimensional model in the gulf of Tonkin. 

Calculated results of tidal current system were proved that: 

-During the flood time maximum velocity of the tidal current can reach to 53 cmh 

-During the ebb time maximum velocity of the tidal current can reach to 65 cm/s. 

General tendency of tidal current patterns is as follows: 

Propagation of tidal current into and out to of the gulf often started from the eastern 

part (Hai Nam coast) and finished at the western part (Quang Binh) of the mouth. 

Areas of strongest tidal current distributed along the Hai Nam and Quynh Chau coasts 

during the flood and ebb times and Quang Ninh coast during the ebb phase. 

Calculated results by using three dimensional model have been shown that there are 

clearly changes in the intensity and direction be!Yveen swface, middle and bottom layers of 

tidal current in the places where have the complicated topography. 

Ngay nh~n bai: A :t . 3. ~ oo)

NguiJi nh~n xet: TS, Le Dinh Mau 

Dfa chi: Vien Hai Duong HQc 
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