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THUY TRIEU VJNH BAC BQ 

DO NGQC QUYNH, PH;).M VAN NINH, NGUYEN TH! VIJ);T LIEN 

De tinh dao ct~mg ffi\fC nu&c tri'eu va dOng trieu trong bi~n, thea hu-&ng hi~n d?-i thU'&ng sti· 
dvng h~ phu-ang trinh Saint-Venat 2 chi'eu d'ay dU cling v&i s8 li~u thv-c do t<.ti bi&n l6ng vi dieu 
ki%n khOng tham t<.ti bien cllng. nhtmg v&i ph'an l&n cftc vling bi~n, vi~c do d<.tc d3.i ngiy & ngoii 
khcri vlin l<l m9t kh6 khan r5:t ICrn. Vi v~y, s& li~u thl[c do t~i bien lOng thrrCmg rift thie'u ho~c 
kh5ng chlnh xic. Trang [1, 3] eta trlnh biy vi minh chll-ng vi~c stl- dgng di'eu ki~n cho tru&c dao 
dQng ml!c nrr&c t<.ti bien cli·ng thay cho dieu ki~n khOng tha:m nham khac phgc nhugc di~m tren 
cte ning Cao d9 chinh Xic cic ke't quft nh~n drr7c. 

Bii nay tiep tv.c hrr&ng nghien dru tren nh~m hoin thi%n d.ch chr;m di'eu ki%n bien dOi v&i 
bilj toin thUy tri'eu v!nh B~c B9 tr€n cO' s& khi nang sb li%u thv-c t~. D~ thwc hi~n mvc tieu tren 
di xem x€t 3 blti toin 

1. B}\.I TOAN 1 

Giii bai toin thtly tri'eu vinh B~c B9 theo cftch thOng thrr&ng, tU:c sll- dvng h~ phrrang trlnh 
Saint-Venant 2_chi'eu d'ay dU v&i di'eu ki%n cho dao d?ng mv-c mr&c d9c tr€n bi€n l6ng c1.h v!nh va 
dih ki~n khong tham t~i 1blr ctl-ng. Cr day st!- dvng ky hi~u S3 (~,u,v,t) a& chi he phm:mg trlnh 
Saint-Venant 2 chi~u gBm phrrang trinh chuy~n d~mg vi m9t phrrang trlnh lien tvc. Bai toin 1 c6 
d~ng: 

S 3 (ry, u, v, t) = 0 

- Dieu ki~n bien: +Bien 16ng G1 : ~0 , = H cos(qt +g) 

+ Bien cll'Ilg G2 : Un I = 0 
G, 

( 1) 

- Di~u ki~n ban d'5.u t = 0: u = v = TJ = o 
& diy, ry l.i dQ ding mv·c mr&c , u, v- cic thil.nh ph 'an v~n tbc hrr&ng theo trvc t9a di}, Un lil. thinh 
phin phip tuye'n cUa v%n tOe t4i bien, H, g li bien dq vi pha c<ic s6ng tri'eu th~mh. ph'a.n, q Ia t6c 
dQ gOc ella cic sOng trrang ITng. 

B3.i toin (1) du·qc gi!ti theo sa dB sai phin in blng phrrang phftp truy du5i luin hu-&ng. MO 
hlnh sO tr! nay di dm;rc xiy dv-ng va ki~m nghi~m khi kY lll'&ng trong khu6n kh6 cte tii cap Nha 
mr&c v€i nghi€n cll-u nrr&c ding bio va tinh toin thfiy tri'eu [2J. 

Di giii bii to<ln cho tirng s6ng dieu hOa th-b.y tri'eu ri€ng bi%t, cv. th~ di tiifn h~mh cho 4 s6ng 
chlnh li: hai s6ng chu kY ngil.y K 1 va 0 1 va hai sOng chu kjr n~a ng3.y M 21 S2 • Cic hang sb dieu 
hOa bien d9 va pha (H, g) cUa tii'llg s6ng tc_Li cic di~m d9c theo du·Cmg·crla v!nh ch9n ra tir tli li~u 
bin dO thl'Iy tri~u bie'n DOng dl.l'gc du·a vao bie'u thU:c dieu ki%n bien 
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Ket qui tfnh tofu dave len eie bin d'O phan bO bien d9 vi pha ella eie sOng thinh phin (xem 
hinh 1), cie b.in d<J ph in bO tnrCmg v%n tOe cie phin tri~u. Vi~c so sinh gifi-a ke't qu.i tfnh to:in va 
tii lieu do d~c du-qe tie'n h~tnh t~i nhfi-ng di~m pharr bi) d9c b& bign vi t~i 2 digm n3".m ngoii khai 
gifra-~inh. Tren hinh 1 chi ra dB th! so sinh bie'n d~i bien d9 dao d9ng mv-e nrr&c d9c bCt theo ke't 
qult t·fnh ~Oin mO hlnh va theo t3i li~u th1Jc do crla d.c sOng M 2 vi 0 1 . RO ring cOn c6 s~ kh<ic 
nhau kha· ·ro r~t gifra ke't qul tfnh to an va tai li%u do d~e, d~e bi~t v&i sOng chu k)r nrl:-a ngiy M 2 • 

Trong bing 1 eta chi ra cac sai sO tuy~t ctOi vi tu-O'Jlg dOi ve bien dl] dao d9ng vi ph a cUa 4 sOng 
trieu chfnh M 2 , 82 , K 11 0 1 t~i 2 digm ngoZd khcti giii-a vjnh li ctio B<;tch Long Vi vi d.io V1 Chiu. 
CO th~ tha:y ding sai sO gifra tinh to<ln vi quan trlc cOn kh<i l&n. Nhrr v~y, ke't qui so sinh & d9c 
bCt vi e.i & ngoii khai d~u cho thily tfnh to<in chll'a -phil h91> v&i bll-c tranh thliy trieu c6 th~t & 
diy. LY do chU ye'u Ia. Uti li~u xu5:t ph<it cho tren bien 16ng crla vjnh ch&a nhieu sai sO, chrra dUng 
v&i th lJC te. 

Hang s5 dieu hOa sOng trieu M2 
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Bhg 1. SO SANH T~I 2 DIEM TRONG MIEN TINH 

Sai sO tuy~t d5i ~ = ] gii trj tfnh - gii tri th~·c do ] 
sai sO trrcmg dbi 5 = ~/ gii tri thvc do x 100% 

Bdng 1. Phrrcmg an 1: Bien long: H, g, Bien cU.ng: Un = 0 

s2 o, 

S5 
TT 

Ten 
tr<;tm 

Vi Kinh H g H g H g H g 

1 Dio B<;tch Long Vi 20.08 107.43 Ol 0 15115 21 66 38133 41 6 31 3 111 3125 
2 Dio Vj Chii.u 21.01 109.06 17156 35118 191190 45120 71 8 9112 41 5 17156 
-~~-~-

Trung blnh 8128 25116 101128 41126 51 7 61 7 21 3 10140 

2. BAI TOAN 2 

Dg khKc phl!c nhii-ng sai sO trong k~t qui nh~n drrgc crla b3j to in kinh cli~n sO 1 & tren, dtng 
thOi v&:i mvc dich str dvng tOi da va h?'P lY tai li~u do d?-c thl!c te' di c6, 2r d5.y xet. tie'p bai toin 
sO 2. Ph it bifu bai toin nhrr sau: 

S3 (~,u,v,t) = 0 

Di~u ki%n bien: + Bien l<lng G 1 : ~r., = H 1 cos(qt + 91 ) (2) 
+ Bien cU.ng G2: ~u, = H2 cos(qt + 92) 

- Di"eu ki~n ban ci'au t = 0: u = v = 1] = 0 
Bai toin (2) cling (hrqc sai phin h6a va gitti theo phu-ang phcip nlnr bai tocin (1), thu~t toin 

chi khic & chd xU. IY cEeu ki~n bien cli-ng. 
Tinh tocln di dtrc;rc tie'n hanh cho 4 sOng tri~u chfnh (M2 , S2 , K 1 , 0 1). SOli~u di'eu ki~n bien 

tr€n bien l6ng ella v!nh giU: nguyen nhrr bJ,i toin (1). SO li~u trfn bien cU·ng 13. cic sO th'!c dove 
bien d9 vi pha dao cif?ng m\fc mr&c t~i cic di~m cO d!nh. V&i nhfrng di~m tren bien cli-ng khOng 
c6 sO li~u do cl~c thl phep nQi suy tuye"n tfnh dm;tc srl: d~ng. 

Ke't qui aa tlnh ra dtc bin dO phin bO bien d9 va pha ella dao d9ng mvc nu-&c, bin dO phin 
bO d.c elip dOng tri"eu ctla cic s6ng th~mh ph'an. Tren hinh 2 chi ra ke't qui tfnh toin cho sOng 
M2 va 01. C6 th$ thiy d.ng ke't qui tinh dao d<$ng mvc mr&c se g!in sit thl!c te' ho-n vl d5. huy 
dQng them tii li~u do df!C ven b6- vio tinh to in. N goii khu vvc ven bCt thiy rO dmg Ia cho ke't quA 
g'an v&i sO do cOn thJ:y a ell ngoii khai giU:a v!nh, kift qui tinh cling b&t sai sO di rit nhieu (xem 
bing 2, ph'an phuO"ng in 2). Tuy nhien, bai toin 2 vln cOn c6 nhu-qc di~m thg hi~n qua blrc tranh 
phin bO elip dOng chiy. Tren hlnh 2 c6 th& th5y d9c b& ctl-ng vin tOn t~i dOng l&n xuyen qua b6-, 
di"eu d6 la sai thvc te'. C6 th& giii thlch slf cO nay nhrr sau: Theo cich cho dieu ki~n bien trong 
bai toin 2 holn to~m kh&ng c6 ra.ng bu9c gl d& ph5.n bi~t cic bien l6ng, cll-ng. Dg nh%n du-c;rc ke't 
qui tfnh toin hc;rp 1-y ve phiin b5 dOng chb.y thl di'eu kifn mvc mr&c cho tren bien cU·ng khOng th~ 
tUy ti~n mi chi ·c6 m9t di'eu ki?n duy nhS:t thich hqp li dao dQng mv:c nu&c Ching thv:c te' nhu hru 
Vl!C aa c6, va di'eu ki~n S:y se trrang U:ng v&i ph5.n b5 cic gii tri dOng chiy vOn t"On t;:ti & d.iy. 

NhiT v%y dieu ki~n dao di?ng ml!c mr&c tren bien cli-ng khOng du·c;rc phep sai sO nhieu, va thOng 
qua ke't qui tlnh dOng chlty ven bCr theo b~li toin {2} c6 th$ dinh gii ngtrqc tnY lc:ti d.ng di"eu ki%n 
da cho ve dao d9ng mv-c mr&c ven bCr cU·ng tir tli li~u do d~c c6 dti chfnh xic hay khOng. 06 lEi 
kh6ng nen n9i suy ~uye'n tinh Uti li~u do d~c mv-c nrr&c cho nh11'ng do?-n b6- kh6ng c6 s5 li~u. 
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H~ng s5 di~u hOa sOng Mz 
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3. BAI TOAN 3 
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D~ b5 khuye't cho bai to<in (2) di tie'n h~mh gilri blti to<in s5 3. Blti toin drrqc phit bi~u P..hrr 
sau: 
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S 3 (ry, u, v. t) ~ o 

- Dieu ki~n bien: +Bien J<lng G 1 : ry,;, = H 1 cos(qt + gi) (3) 
+Bien clhlg G2: YJ1: 2 = H 2 cos(qt + 92), ho~c Un = 0 

- Di€u-ki%n ban d'au t =a~ u = v = TJ = 0 
Bai to in (3) cling dm;rc gi.ii sO trj tu·ong tv nhrr sa dO v&i bJ.i to in (1) va {2) 1 eM khic 6- thu%t 

toin xtl- lY di~u ki~n bi€n cU·ng. Cr day sO li~u dao dQng mv-c m.r&c cho tren bien lOng cda v~nh 
gill- nguyen nhtr trong bii toin (1) v3_ (2). 'fr€n bi€n clfng ch9n }~K sfr dvng di'eu kifn dao d9ng 
m~rc nU'&c (y nhlrng di~m c6 sO li~u quan tr£c ding tin c~y, 1:t nhfrng digm cOn l~i s1.i- d~_ng cii€u 
ki~n khOng th5:m . Vi~c chc;m l9c tii li~u dao d(?ng mtrc mr&c tr€n bien cU:ng dlfa vio trU'&c he't 13. 
sv phS.n tich blm than cic Uti li~u d6, sau d6 se drrqc tie'n hB.nh b~ng thvc nghi~m ngay tr€n mO 
hlnh sO trj. 

Bili toin cling dm;:rc giii cho 4 sOng tri~u chfnh nhrr & tr€n. Ke't qu.i cling di nh~n drrqc d.c 
b<in dO ph5.n bO bien 09 vi pha dao d9ng mv-c nrr&c) ph5.n bO elip dOng tri'eu cho tlrng s6ng (xem 
hlnh 3}. Ke't qui so sinh giii'a tlnh to<ln va quan tric ve bien d9 vi pha dao d9ng illlfC nrr&c t'!i 2 
di~m ngoii khcri giiTa v~nh di drrstc drra ra trong bing 3 (phiTong in 3) cho ci 4 s6ng tri'eu chlnh. 
RO dmg r~ng) mli-c d9 sai sO & Gay cling c& v&i bii to3.n (2), nghla li ke't qui tinh toin g'an thl!c 
te' han so v&i bb.i toin (1). Nhrr tren hlnh 3 d:i chi ra, ph5.n bO cic elip dOng tri'eu cUa d.c s6ng 
& d.iy di hqp.l}' han. BU:c tranh dOng chiy li ch5:p nh%n drrvc, trinh c1u·qc hi!;n t~r<;mg xu5:t hi~n 
dOng l&n chiy xuy€n vio b(r cli-ng nhU' trong ke't qui gilll bii toin {2). 

Nhrr v~y, sti- dvng bhj to<in (3) d~ tlnh toin thily trieu 6- cic vililg biCn v&i s5 li~u thvc ·do 
tren biEm I6ng thie'u thOn va c6 cl9 chinh xic h'!n ch~ nhtr ki~u vjnh Biic BQ li hqp ly hcrn d .. 

Bdng 2. Phrrang in 2: Bien I6ng: H, g, Bien clhlg: H, g thlfc do vi n9i suy 

M2 s2 KJ o, 

so Ten Vi Kinh H g H g H g H g 
TT tr;,tm d(l d(l ---- ----------

,c, I 5 ,c, I 5 ,c, I 5 ,c, I 5 ,c, I 5 ,c, I 5 ,c, I 5 615 

1 Dio B<;tch Long Vi 20.08 !07.43 1110 11111 11100 4R'42 11 1 11 1 11 1 6150 
2 DAo Vi Chau 21.01 109.06 01 0 31116 ll 10 201 8 o1 o 111 31 3 14146 

Trung blnh Ol 5 21113 21 55 34125 o1 o ll 1 21 2 10148 

Bdng s. PhiTo-ng an 3: Bien l6ng: H, g, Bien cli-ng: H, g thvc do va U,.. = o 

M2 s, Kj 01 
---

so Ten Vi Kinh H g H g H g H g 
TT tr~m di) do -- -- ---- --------

,c, I 5 615 ,c, I 5 615 615 615 615 615 

1 Dio B~ch Long Vi 20.08 107.43 2120 23123 2166 31 2 21 3 Ol 0 31 4 4133 
2 D<i.o Vi Chiu 21.01 109.06 7123 27114 Ol 0 25111 41 5 71 9 11 1 8126 

Trung b\nh 4121 25118 1133 14! 6 31 4 31 4 21 2 6129 

41 

i 

I 



n 

" 

" 

19 

18 

" 

16 

H£ng s5 di~u · hOa SOng M2 

(Bien clhlg Un = 0, H, g th'!c do) 

"' 
·-.13tkn<l9 H(cm) 

_ Pbali (,#) 

'" 

~~.:~;;, 
21 

l~~''' ', ' \ ( \-, 
'·. "---.:\·--.::::z .. ~,.~ '" ',_ -- ld,"-~~-tr/ --, ,,_,._ ~. 

'-,, v.., ---------- !Ja'a /Ia', !{am 

'" '"' m '" 109 "' n 
-2b cm/s 

/// 
HA'~/ ;1/1/1 I 

1" 
'////1/lj ' ;////////' 

jl/1///////{. 
. //j//1//////-.·' ~ 

' I// I////////: ' 10 

·, I////////// 
'///////11; 
'-" 

1 ///I I/// fJ"IJ Hdr!Vam 
Vinff •-'11//l/' ,, 

---//l/11 11~ 
- ' I I I I I I \ I, 

/',\\\\\""' I 

._,....., ............ ~----._.;. 18 
... " "- -.. -.. ' - / 

- -.. ' -- -.. ",> - -.. -. -. ' ;' 

~-- '''/ " ' ... ';., 
....., "," 

__ v 

16 

"' 100 "' "' '" "' 
Elip -dOng tri~u s6ng M 2 

(Bien c\rng Un = 0, H, g th'!c do) 
Hinh S. 

" ' 4. KET LU4.N 

" 

" 

" 

" 

HKng s5 di'eu hOa sOng 01 
(Bien clhlg Un = 0, H, g thvc do) 

-·- Biin d'i> I( {em) 

~ !'~a r; fd4) 

Yri>h 
•' 

'" "' 

-" 
: .,_..,~ 

"' 
fill "' "' '" 

"' " "' lrJl !0! "' f/0 

- 20 cm/s 

I I I I 

Hi.NQI ~~~~~1lL ,, 
0 

I; /jf;,B/J~ ' 
1;; 1r lr ~ ~P;!;~~x:.-~ . 20 I I /fjjlz~t':-

19 

~~~~' ~~ ' 1~1 (\ I 

')\~~-~~: !8 

\ "-" ~ ~~\~-' "" " '-; -:.::~ " ~~~x 
llui.o '\.."' ...,___>-::.. 

_/ ,, 
'" .. '" "' '" HI 

Elip dOng tri'eu s6ng Oi 
(Bien crrng Un = o, H, g thvc do) 

Phu-ang in 3 

" 

N 

" 

21 

" 

21 

19 

18 

" 

" 

B£ng thl{c nghi~m sO tr~ theo cic bai toin khic nhau tinh cho 4 sOng tri'eu chinh (M2, Sz, 
K1, 0 1) trong vjnh Blc B9 cho th1ly dOi v&i bi&n clhlg, vi~c stl- dvng h6n h<;tp di'eu ki~n khOng 
tha:m cling vi~c cho tnr&c dao d9ng m11c mr&c t~i nhfrng no'i c6 sO lWu tin c~y Ia hw lY hcrn ca. 
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N goii ra, c<ic bQ chrrong trlnh xiy d1p1g drrgc & day cOn cho phep dinh gii d9 tin c~y ella sO li~u 
do d<,tc dao d9ng mvc m.rCrc t<,ti bien cU:ng. 

Dg_ c6 thg ke't lu~n v&i d9 tin c~y cao hCYil, vS:n d'e cich cho di'eu ki~n bien dbi v&i bai toin 
thU.y tri'eu cO:n c'an dtrqc tie'p t¥c nghien cU·u. C6 thg di.n xem xet khi nang giant kh8i hrqng s8 
li~u do d~c. tren bien l6ng xubng tbi thigu theo hrr&ng thay m9t ph'an ho~c toin bi} dao dQng m1fc 
mr&c tren bien l6ng b!lng cic di'eu ki~n bien kh<ic 

Bai bio nay drrqc hoan thinh v&i Slf hb trq ella d'e tai "Cic van d'e nghien ctru CO' ban trong 
mOi tnrCmg mr&c va khOng khi" thuQc ChU"O'ng trlnh nghien cli-u CO' ban. 

D!a chi: Nhqn ngay 4/01/1994 
Phdn v~·~n Cu h9c Biin, Vi4n Cu h9c 
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SUMMARY 

THE BOUNDARY CONDITIONS USED 
FOR MODELING TIDAL PICTURE IN THE GULF OF TONKIN 

The two dimensional Saint-Venant equation system is used for tidal calculation in the Gulf of 
Tonkin with the impermeability given at coastal line and a variation of sea level given at liquid 
boundaries. It is clear that data at liquid boundaries usually are very rare, while at the coast of 
the gulf there is a lot of data of tidal harmonic constituents. In the paper the problem how to use 
these constituents at coast line in modelling for raising up accuracy of the solution is considered. 

BAI TOAN xAc DINH u6 NHA Y ... 
(tiep tra~g s2} · · 

SUMMARY 

THE SENSITIVITY PROBLEM OF THE STRUCTURE WITH 
RESPOSE FUNCTIONAL IS THE RELIABILITY 

In this paper, the structural design sensitivity analysis is cpnsidered, in which the reliability i : 

is response functionaL ,; i 
The author sets up the problem, proposes some methods for solving and apply the obtained 

results to a simple example. 
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