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TOM TAT: Bai bdo trinh bay mo hinh tinh thily triéu viing ven bién va nhitng két qud dp

" dung tinh todn ndng lugng cdc song triéu ciia viing ven bién huyén Cdn Gid. Phuong phdp tinh

todn dya vao loi gidi hé¢ phuong trinh thiy triéu ldy trung binh theo chiéu sdu vdi cdc diéu kién

bién khong thdm & by va dao djng thily triéu & bién 1éng. M6 hinh dugc kiém dinh bing nghiém

gidi tich va bang phuong trinh cdn bing ndng ligng. Ndng lugng triéu dugc tinh riéng cho hai

song M2, K1 va tinh chung cho tdt cd cdc song. Két qud dugc trinh bay dudi dang cdc biéu dd
ndng lugng triéu. Phdn cudi cita bai bdo la cdc phdn tich va ddnh gid két qud nhdn dugc.

I Gidi thiéu téng quan vé viing bi€n Cén Gid va tinh hinh nghién ciu

Theo tai liéu nghién ciu /1, 2, b SO : i
6, 8/, Ving bién Cdn Gi¥ nhin
chung c6 dia hinh d&c tir Bic xudng
Nam, tr Tdy sang Do6ng. Noi siu
nhét 12 trudc mii Viing Tau, ndi hdi
tu clia hai dong sdbng Ngid Bdy va
Soai Rap (H.1). Trong viing bién i e
nay c¢é cic vinh: . R

Vinh Ghénh Rdi in siu vao ' ]
ddt lién. C6 ba sdng 1én d8 vao
vinh:

- Séng Ngi Bdy - tir sbng
DPdng Nai dd vio phia Tiy cia vinh,
rong khodng 700 m, sdu 16n nhat 28
i .
- Séng Thi Vi d8 nudc vao H.1 Vi tri viing bién Cin Gid va khu vuc nghién cifu
phia Bic cla vinh, dii 76 km, rong

trung binh 600 — 700 m, siu nhit 60 m. Pdy la s6ng bi bién kh&ng ché manh.

- Séng Dinh d8 nudc vao phia Pong cda vinh, c6 chiéu dai 17 km, chiu réng trung binh 300 m,
dd sdu 16n nhat 14 m.

Vinh Dong Tranh: c6 hai séng Sodi Rap, Péng Tranh d§ tif phia Bc ciia vinh. Séng Soai Rap
— thdo nudc ti song Pong Nai. Séng Pdng Tranh tuy 16n nhung ngin, khéng c6 ngudn. Pudng bd
trong vinh don gidn, thodi, phdn 16n 12 cdc bai bdi.

Viing bdi triéu Cdn Gio' boc quanh chiu thg, nim giita myc thiy triéu cao va muc thiy triéu
thdp. Vé phia luc dia, bai triéu ti€p cdn v6i ving trén triéu va vé phia bién ti€p cin véi viing dudi
tridu. & Cén Gid, ving trén tri€u 12 by bién va cdc gibng dang hoat dong. Viing dudi tridu 12 viing
ngdp nudc thudng xuyén (chiu th ngim)(H.2).

Viing bién Cdn Gio chju tic dong manh ciia cdc y&u t6 dong lyc song va bién. Tai cita song tdn
tai dong chdy phin b& khéng 8n dinh. Ngoai dong chdy ra, cdn ¢6 tdc dong clia dao ddng muc nudc,
clia séng, tri€u va cdc tdc dong khdc. Vi vy dong lyc hoc viing niy rit phitc tap. Thuy triéu khu vic
nay chiu dnh hudng clia ch& dd bdn nhat tri€u khong déu véi bién do khd 16n (3 — 4 m). Séng Soai
Rap va Long Tau Ia hai h¢ thong song chinh chi phdi ch€ do thily vin cdc kénh rach khdc. Nim & ha
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luu cda lwu vire song Péng Nai - Sai Gon, hai séng nay phu thudc vao ché€ do luu lugng cla thugng
ngudn. Bién d6 triéu gidm din 1 cifa sdng 1én thugng ngudn, ciing nhu ti¥ cdc sdng chinh vao cdc
séng nhd, kénh rach. Lugng nudc binh quin cao nhdt thudng xudt hién trong thing mua, thdi ky 13
16n, diéu ndy ching t& viing
Cin Gi& vao mla mua chiu
dnh hudng clia ngudn. Séng
Thi Vdi ciing déng vai tro
quan trong nghién ciu khu
vire, dic biét 1a vinh Ganh
Rdi. Qud trinh triéu trén sdng
Thi Vii khd dac biet. D6 16n
thiy tridu ting din ti¥ cia
(3,5 m) 1&én thugng ngudn, tai
Go Diu (4 m), cuc dai da
quan tric dugc l1a 4,65 m.

Cho dén nay di c6
nhiéu dé tai va dy dn nghién
cifu duge thuc hién tai ving
bién Can gid [1,2, 5, 6, 7, 8, H.2 Gidi thiéu dia hinh khu vuc nghlen cifu
9]. Va ving bién Cin Gid
dang dudc sy quan tim cda nhiéu t8 chic vd cdc nhi nghién citu. Nhim gép phan cho cong cudc
nghién cifu ndy, cic tic gid da nghién cifu dé xudt mot mo hinh tinh todn thuy triéu 4p dung cho viing
nay.

| Aeg ebN
dew 1eH

6
A yues) buog

dey reog

II. Cd s 1y thuyét
I1.1 H¢ phuong trinh thuy triéu
Bai todn dudc tinh todn dua vao 13i gidi hé phuong trinh Reynolds 18y trung binh theo chiéu siu

/51
1
2 2\
@4-u~a—u-+v@—fv=—ga(q)—ku(u ] )2 + AN (u)
ot ox Oy ox h+¢&
1
2 25
@+u§l+vﬂ+i’u— -g (C)_kv@ s )2 + AN (V); (1)
ot ox oy Oy h+¢&

~—+—[(h+c)u]+—[(h+c)v] 0.

Véi: u,v- thanh phin vectd vin t6c trong toa d vudng géc (m/s); h-dd sdu (m);

€ - myc thiy triéu (m); t - thdi gian (s); k - hé s6 ma sdt ddy; f- thong s6 Coriolic;
2 2
A-hé s8 truyén chdt 6 theo phuong ngang (m%s); A? = P +—é;2~la todn tf Laplace.

I1.2 Piéu kién ban ddu va diéu ki¢n bién.

Diéu kién ban ddu: u, v, { biing 0 trén toan by mién tinh.

Diéu kién tai bién 18ng cho dudi dang dao dong £ cho tirng séng triéu: & =A cos(ot - g)

trong d6: A, ©, g% bién d6 (m), tin s& va pha cla dao dong thly triéu.

Trén bién ciing (bd) 4p dung di€u kién khong thim u,=0 ; vdi n 12 phudng vubng géc bd.
I1.3 Phuong trinh nang lugng

D5 chinh xdc va ding din cia md hinh dudc ki€ém nghiém dua vio cin bing nidng lugng cho
toidn mién tinh nhu sau /3,4/:
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Ning lugng E cia todn mién Q dugc tinh bing: E=K+P 2)
véi: K -déng ning (J); K= %p”HWFdQ 3)
A :
3 1
P — thé nang (J); P =Epgﬂg2d§2 @)
Q
Phutdng trinh cin biing ning lugng c6 dang sau: E=W+D (5

dE 2 =
trong dé: E, =-&— la t6c do bi€én thién nang lugng toan phin ciia mién tinh € ,(J/s); W 12 ning
L

lugng vao hodc ra mién tinh qua cdc bién 18ng I trong mdt don vi thdi gian; (J/s):

V 2
W=p| H(lz—l +go)v,dT v6i H = hic (6)
r
D <014 v4n toc tiéu tdn ning lugng do ma s4t ddy trong toan mién tinh , (J/s);
3
D=-Kp J'J'[V] dQ @)
o

IIL. So dd gidi

Hé phudng trinh (1) dugc gidi bing phuong phdp sai phin hitu han véi so d8 4n luin huéng
ADI. Trong d6 s hang thit ba (todn tit Laplace) ciia v& phai
trong hai phuong trinh diu (phuong trinh chuyén dong) dugc

Ax
tinh 4n /lO{. , . j+1 +<L
Nghi€m ciia bai todn dugc tinh theo titng nita budc i
thasi gian: ho 4 o
° Tai nita budc thoi gian diu tir t+1/2, muc nudc G i
Wik SAELEIL A Y - I S ST e &
¢ va vén toc u (thanh phan vén téc theo phuong x) u u I
duge gidi 4n, van téc v (thinh phin vén t8c theo o Tv o Ay
phudng y) dudc gidi hién. - 5 l
° Tai nita budc thdi gian sau tif t+1t, myc nude ¢ ) o 1'_ i+
- 5 Y A 9. A l-
va vin tdc v dugc gidi an, vin tc u duge giai hién. H.3 Lu6i sai phin

Luéi sai phédn:
Lui tinh todn cla sd d5 ADI dugc b§ tri nhu sau: cdc thanh phin u, v,¢ khéng dude tinh trén
ciing mdt vi tri cla ludi, ma sip x&p xen k& nhu hinh 3.

o Tai nita budc thoi gian ddu t+1/2:

Sai phin hod phuong trinh 1 va 3 trong hé phudng trinh (1), sau mot s& bi€n di ta dudc hé
phuong trinh 3 dudng chéo quan h¢ gilta van téc va muc nude xen ké giifa cdc niit trong 1udi tinh tai
thdi diém t+1/2:

tes s e
aZi'j.u. i _+b2i,j'9i,j .+C2i,j'u_ i _=d2i,j

I-E.J l"'E-J

t+L t+% bt ®)
< al,j.c_,i._, +bli.j.u_ 1 _+c“.j'gi+l,j=d1i,j
it+—,j \
2

s

Véicdc hé s6 al, bl, cl, dl, a2, b2, 2, d2 dugc x4c dinh nhd vao cdc y&u t6 thuy lyc & budc thdi gian t.
Nghiém ciia h¢ phuong trinh (8) tim dugc nhd gidi thuit truy dudi.
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Sau khi gidi dudc u, g, cdc gid tri nay dung dé gidi hién v biing cich sai phin phudng trinh thit 2
trong hé phudng trinh (1).
e Nitu butde thoi gian sau t+1: thyc hién tudng wf nhu nita budc ddu.

IV. Ki€ém nghiém md hinh biing 16i gidi gidi tich:
IV.1 Nghi¢m gidi tich:

Vio nim 1845 G.Airy di gidi bing phuong phdp gidi tich bai todn truyén dao ddng thiy triu
trong kénh hep khong ma sat goi 12 thuy€t kénh thiy tridu. Trong kénh hep, chuyén dong chi xdy ra
theo phudng doc kénh (truc x) con theo phudng vudng g6c v6i kénh thi van t8c gin bing 0. Néu xét
hai séng c6 ciung bién dd truyén ngugc chi&u nhau trong kénh (di€u nay xdy ra khi thdy triéu truyén
vio kénh kin mot diu va bi phdn xa toan phdn tai ddu kin) ta c6 nghiém gidi tich clia bai todn vé dao
ddng myc nuée va toe do truyén tridu tai mot diém bat ky trong kénh nhu sau /5/:

z(x,t)=12, cos(mt)cos(kx) 9)

C
u(x,t) = ——=z sin(kx)cos(ot - n/2) (10)
h :
2 ;
Trong d6:Z - bién do dao dong muyc nudc (m); @ =?n la védn téc goéc cla séng; T - chu ky

2 . "
séng (s); k= w;—t 1a s& séng ; A - bude séng (m) ;C, = Jgh (m/s): vén t6¢ truyén séng trong nudc
{inh v&i d6 sdu h ; g = 9,81 m/s*: gia toc trong trudng.

V.2 So sdnh két qué tinh bing md hinh véi nghigm gidi tich
M6 hinh dudc 4p dung cho doan kénh hinh chir

I I I 51 5 1 O
nhit (h.4) mot ddu hd cudi kénh; ddy nim ngang; chidu || * g 1 0 l
dai L =100m (12 mdt bubc séng); bé rong kénh chon ‘1 \ g 8 il
biing 6m (it nhé so véi chiéu dai); d6 sdu h =lm. He | ltms ~ PR
~ <& ma sit K=0, A=0, bé qua cdc s& hang phi tuyén va . KL
lwc Coriolis ; At =0,1s; Ax=Ay =lm. H 4 — Ludi tinh todn cho kénh chif nhat
Vin t6¢ (m/s)
0.06
0.04 -
0.02 - — M6 hinh |
1 — Gii tich
002 § - 3
ChuKy T
004 |—— PSS WSS .o . e M e =
-0.06 -

H.5 K&t qud vantsc (x=0,5L)

° Piéu kién ban ddu t=0: u=0, v=0, ¢=0.

° Piéu kién bién: Tai cudi kénh (x=L): cho dao dong muc nuéc dang Z =z cos(mt); véi

z,= 0,01m; chu ky T=31,927s. Tai ddu kénh (x=0): di€u kig¢n phdn xa toan phin u=0.

Vin téc va myc nudc tinh dudc theo thdi gian tit md hinh dudc xuit ra file tiéu biéu cho vi tri
giita kénh (x=0,5L), 1a vi tri ma tif k&t qud cla nghiém gidi tich, vin toc lubn bing khdng theo thdi
gian. T file k&t qud nay, vé nén hinh 5, 6 ciing v6i nghiém gidi tich theo cong thitc (9) va (10).

Tir hinh 5 cho thdy khi toan kénh da dao dong diéu hoa, k&t qua dao dong muc nudc tinh dudc
tit m6 hinh trang khép véi k&t qué tir nghiém gidi tich. Riéng vén toc (h. 6) dao dong quanh khéng voi
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sai s6 max nhd hon 3%. Cic két qud cho th

nhu bing khéng.

Muc nudc (m)
0.015 -

0.01 -
0.005
0 -
-0.005 7}
-0.01 -
-0.015 -

ChuKy T

dy vén t6¢ theo phuong y tai moi di€m trong mién tinh hiu

{|——Méb hinhj

("‘- Gidi tich|

|
|
f
!
B

H. 6 K&t qui muc nudc tai x=0,5L

Ta ciing nhan dugc hinh dnh twong ty khi tinh todn cho kénh doc theo chiéu oy.
Tir k&€t qud trén cho ta thiy do tin cdy cia mo hinh, it nhé't la trong trudng hdp don gidn, dé€ c6
thé 4p dung md hinh tinh cho mét viing thyc t&,

V. Tinh todn cho viing bién Cin Gi¥ va k&t qui

M5 hinh dugc dp dung d€ tinh todn thuy tridu cho viing bi€n Cén Gid. Ludi tinh todn cho viing
bién Cin Gis c6 Ax =Ay =300m; At =10s; K= 0,00285; A=100m¥s.

Tham s§ Coriolis f =2wsing;p=10°=> f =2.53.10 5"
Céc diéu kién bién v& bién dd va pha dugc tham khido trong /7/ nhu trong bing 1.

Bang.1 Bién d6 va pha ban ddu cia séng M2 va K1 cho mdt s tram & viing bién Cin Gig

Bién d (cm) Chu ky (s) Pha ban diu (°)

Tén tram M2 Ki M2 Kl M2 Kl
Cdi Mép 82 65.1 44700 89400 75 326
Ngi Biy 81 65.1 44700 89400 75 325
Pdng Tranh 78 62.1 44700 89400 80 330
Soai Rap 79 62.1 44700 89400 75 325
Viing Tau 80.79 67.43 44700 89400 58.9 309.6
Cita Tiéu 83 68 44700 89400 70 315

2.00E+12Y

1.50E+12

1.00E+12

5.00E+11 +-

0.00E+00

H. 7 Bién thién ning lugng séng M2 theo thi gian (gid)
E: nding lugng todn phin; K:Pong ning; P: The ning

Do gidi han s§ trang,
triéu dic trung trong viing).
theo.

bai bdo xin trinh bay két qud tinh todn cho séng M2 (1a séng ban nhit
Phén k&t qui con lai cia nghién cifu xin dugc trinh bay trong bai bdo tiép
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4.0E+08 -

2.0E+08

0.0E+00

50
-2.0E+08

-4 .0E+08

Jis

(W-D-Et)

Thaoi gian (h)

H. 8 Bidu dién can biing ning lugng séng M2 theo thdi gian (gid)

W:ning lugng qua bién 16ng;

D: vin tdc tidu tan nang luyng;
Et: vin tc bi€n ddi ning lugng toan phin

Trén hinh 7 12 biéu db ning lugng tridu cla séng M2. Ning Iu’dng séng M2 12 manh nhit trong
ving (dat gid tri trung binh 1.10° KJ). Trong khi d6, tdng ning lugng triéu cho tit cd cic séng dat gid
tri trung binh 5.10” KJ thién vé cdc séng bdn nhét triéu (hinh 9). Hinh 8 biéu dién dudng ning lugng
W ciia dong qua bién 18ng, vén (8¢ bién ddi ning ]udng toan phan Et, vin toc tiéu tin ning lugng D.
Phén tich dai lugng (W+D)-Et ¢6 thé ddnh gid sai s6 cia phép tinh, ma trong trudng hdp nay chii yéu
12 do tdn xa ciia so do tinh. Sai s6 nay tinh tvong d6i trén /EV (trung binh cho mot chu ky) nhdé hon
5%, 1a sai s6 trong pham vi cho phép, do d6 c6 thé chdp nhan dugc dd chinh xdc clia md hinh.

VI. Két ludn

K&t qua thu dugc clia nghién ctfu nay s€ la cd s3 gitip cho viéc nghién ciu dnh hudng ciia triéu
trong cic qua trinh d6éng luc hoc d viing bién Cin gids, nhim gép phan thiét thyc dnh gid dnh hudng
ctia thiy triéu 1&n cdc cbng trinh ven bié€n Cin Gid cia TP HCM.

1,8E+13

E

168813 ——

1,4E+13

1,2E+13
1E+13 -
8E+12 -
6E+12 -

4B+12 ’lk

2E+12 -

0

1Y

)

Loi cadm dn

i I i 1

50 100 150 200

250

300

350 400

H9 Biéu dd ning lugng E=f(t) tinh dudc cho téng cdc séng triéu trong
viing bién Cin Gid ,E tinh bing I, t tinh béing gid

Trong qud trinh thyc hién nghién cifu nay, tdc gid nhin dudc su hd trg vé kinh phi clia chudng
trinh nghién cifu cd bdn cia B6 Khoa hoc Céng nghé va Mai trudng.
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A NUMERICAL TIDAL MODEL FOR THE SHALLOW SEA BASIN -
APLLYING FOR SIMULATION OF TIDAL ENERGY IN
CANGIO SEA TERRITORIAL

Nguyen Thi Bay, Nguyen Anh Dung
University of Technology ~-VNU-HCM

ABSTRACT: In this paper, the authors present a numerical tidal model for the shallow sea basin
and some computed results for tidal energy in Can Gio Sea territorial. The method of study is to use the
solution of Reynolds equations integrated in the depth. The calculation is applied for 2 tidal harmonics
(K1,M2) and the sum of all tidal harmonics in Can Gio Sea. The results are presented on the charts of
tidal energy for each harmonic. The end of paper is an analysis of the results. The results show an
important role of the tidal process in Can Gio Sea territorial.
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