
T~p chi Khoa hQc va Cong ngh~ bi~n T8 (2008). Sa 4. Tr 19 - 35 

KET QUA MO PI-lONG CHE D<) DONG TRIEU VJNH CAM RANI-I BANG 

PHlfONG PI-lAP PHAN TU HUU Hl).N 

BUI HONG LONG, TRAN VAN CHUNG 

Tom tdt: hong bai bOo nay, clning toi trinh bay cac kit qua tinh toan tht'r nghiem bai 

loan 1110 phong dong tridu tqi khu V~l'C vinh Cam Ranh, adm Tlniy Tridu bimg plnrong phap 

phdn tLi: him ht;tn v6i cac ly do sau. 

- Khu V~l'C c6 tlia hinh clay p/n[·c tap (cldm, vinh), cac aidu ki?n bien dti ch(l t (bien long 

kh6 hr;p) 

- Khu Vt/'C c6 cac s6 /i¢u c1o aqc Hro-ng c!6i a6ng br) ere' c6 th!i so sanh v6·i c6c kit qua 

tinh toan. 

- DiJ qua nhCi:ng thti· nghiem trong moi truong w;it ly gia tlinh. 

Kit qua mo phong d6ng tridu trong vmh Cam Ranh cho thdy 

- Pha tridu len (dong tridu 1iao Vinh), xudt hi?n hai g iai doqn tridu d(lc tnmg: 

Giai doqn f.· hu·6ng dong tridu tlqt qrc clqi tap trung thea lnr6ng Tay Tay Eire, win t6c 

dong qrc dt;ti !03.4cm/s. 

Giai dot;tn If: hu·D-ng d6ng tridu cu·c clqi tlnr6ng t(lp trung vao hu6ng Eire Dong Eire, 

v(ln t6c dong tridu tqi tho·i c1idm nay giam gdn 50% so v6-i giai c1oan I. Van t6c dong qrc dt;ti 

53.4cmls. 

- Pha tridu xu6ng (dong tridu ra khoi Vinh) , dong tridu cue c/qi t(lp !rung thea hu·6ng 

Nam Tay Nam v6i t6c d¢ c6 t!?i aat t6i 129.6cmls. 

So sanh kit qua tinh loan v6i s6 li¢u dong tridu ciia 2 3 tram thtt'C c/o, cho thciy c6 s~r 

pin/ h9p kha t6t giua chting D¢ lech v(ln t6c thea tri tuy¢t c16i gifia s6 /i¢u do aqc va tinh toan 

qrc dt;ti Ia 2. 7cmls, trung binh khoang 0.8cmls. Dr) l¢ch qrc aqi vd htr6ng dong thea tinh toan 

khoang 9 911
, trung binh Ia 2 6° Cac ki t qua so sanh tren Ia kha t6t, tuy nhien c1ay m6·i chi' La 

cac kit qua ban c!du. Trang tLrong lai mo hinh se tiip tuc hoan thi¢n va phat tridn . 

I. MODAU 

Vi~c nghien ctru va m6 ph6ng cac qua trinh d()ng Ivc n6i chung va che d() dong chay 

n6i rieng b~ng plmong phap phftn ttr hfru h?n con kha m6'i me a mr6'c ta. Tru6'c day, khi 

m6 ph6ng bai toan dong chay trong bi~n nguai ta thuang su dl,mg phuong phap sai phan 

huu h?n, phuong phap nay OUQ'C Slr d1,1ng kha ph6 bien bai tinh OO'n gian Va yeu cftu h~ 

th6ng may tinh kh6ng cao, phtl Iwp v6'i kh6ng gian tinh toan c6 kich thu6c 16n ' . '' v 6i S\1' 
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phat tri~n Clla khoa hQC cong ngh~, cac 1110 hinh sai phan hi~n nay tuy da cai thi~n nhiSu vS 

each th(rc lu&i (giai theo bien di d()ng, phan chia ti 1~ lu6'i theo phan vtmg etC) sau, ... ) 

nhung thl,JC t~ m~mg lu6'i va each tfnh nay V~n khong phtl hQ-p bQ-i du trL!C hinh hQC Clla 

lu6i sai phan (lu6'i vuong ho~c lu6'i ch\1 nMt) . Do c16 , khi ap dvng vao Vtmg nghien ClfU c6 

O~C di~m hinh hQC phlfC t~p nhu CaC vung ven ba, Cl!'a song, vung ven cac dao ho~C de 

ch~n (b~n tau, d.ng, cte ch~n song, ... ), cac klm V\rc ctao ng~m, r~n san ho . . . plmong pbap 

sai phan cho th~y kbong hoan toan pbu hqp bo·i kha nang Xlf ly bien cua bai toan thuc:mg 

kh6ng kh6'p v6'i bien r~n (bien c(rng) trong m~ng lu6i, tinh b~t 6n dinh, ... Phuong phap 

ph~n tu hfru lwn ra dai da khic ph\!C duqc kh6 khan ma phuong phap sai phan hfru lwn 

thuong g~p , d6 Ia v~n dS lu6i tinh, bien, dong d9c ba, tinh 6n dinh, ... . Phtwng pbap nay eta 

giai quy~t bai to{m nu6'c nong d\fa tren tfnh linb ho~t Clla luQ-j hinh hQC, cl~c bi~t khi Slf 

dvng ct~ nghien c(ru tren m~ng lu6'i kh6ng c6 du tr(tc chu~n t~i cac vtmg c6 dia hinh clay 

bi~n a6i phtrc t~p. 

Trong bai toan nay chung t6i da thu nghi~m bai toan m6 ph6ng dong triSu t~i khu V\fC 

vinh Cam Ranh, d~m Thuy TriSu b~ng plmong pbap ph~n ttr hfru h~n v&i cac ly do sau: 

- Khu vvc c6 dia hinh day phtrc t~p ( d~m, vinh), cac diSu kien bien dt1 ch?t ( c6 

ctuo·ng bien c(rng dtt dai , bien long kha h~p) . 

- Khu V\fC c6 cac s6 li~u do ct~c tuung ct6i ct6ng be) d~ c6 th~ so sanh v6'i cac k~t qua 

tinh toan. 

- M6 hinh cta qua giai cto~n thu nghi~m v6i cac qua trinh v~t ly gia ctinh. 

- Nhu chung ta cta bi~t, Cam Ranh g6m c6 hai ph~n: Ph~n ct~t liSn va ph~n ban ctao. 

Ban ctao Cam Ranh dai 30km, bao g6m cac vt:mg: Tht1y TriSu, My Ca, Vung N6m, Binh 

Ba. D~m Thtty TriSu Ia ct~m nu6'c n6ng dai 15km. D~m Thtty TriSu thong v6'i vinh Cam 

Ranh a phia Nam. Vinh Cam Ranh ctuqc che cho bai hai day ntti clwy t-Lr phia B~c xu6ng 

va phfa Nam len, each nhau boi m()t cua ra vao r()ng chtrng 5km . Hai day ntti tren, ng9n 

cao nh~t Ia 463m, ng9n th~p nh~t Ia 140m, n~m theo th~ lien son t~o thanh m()t btrc tuo·ng 

thien nhien bao b9c l~y vinh. R~t thu~n l9·i cho vi~c nghien c(ru thu nghi~m m6 hinh tfnh 

dong triSu. M~t khac, vinh Cam Ranh la m9t cang mr6c sau ly tuong, la m()t trong nhung 

hai cang t6t vao b~c nh~t Th~ gi6'i, sau San Francisco (Hoa Ky) va Rio de Janeiro (Brazil). 

Cam Ranh c6 th~ ti~p nh~n cac lo~i tau c6 tai trQng 16-n ra vao d~ dang. Do c16 v~n aS 

nghien cuu chi ti~t ch~ OQ dong triSu t~i khu V\fC nay con mang y nghia thi~t tlwc vao 

cong tac guy ho~ch va phat tri~n bSn vung t~i ctia phuong. 

M()t v~n ctS nfra ma chtmg t6i cfrn phai phat tri~n phuong phap ph~n ttr hfru Iwn 

trong tuong lai g~n. D6 la, khic plwc nhfrng kh6 khan khi m6 ph6ng ch~ d9 dong triSu 

b~ng plmong pbap sai phan hfru h~n ma nh6m tac gia Btti Hflng Long va Tr~n Van Chung 
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[4, 6. 7, 9] g?p phi'ti, khi phan tich va ly gi<:'t i cac d?c trung dong tri~u t?i de ctra song va 

ven bitn mi~ n Trung. Khu V\fC tlmbng c6 dia day tuong d6i phtrc t~p v6-i nhi~u ctao, r~n 
san h6. bai n6i 16-n nh6, nhibu kenh r?ch . . . . anh hu6-ng dang k~ d~n qua trinh !an tn1y~n 
tribu. nlm dft m Thi N?i, v!nh Nha Trang, v!nh Van Phong, d~m Nha Phu, . . . V6-i nh1i"ng gi 

da phan tfch 6- tren, ap dt,mg phuong phap ph~n tt:r hull h~n vao v i ~c m6 hinh h6a ch~ do 
dong tri ~u cho d~111 Thtiy Tri~u - v!nh Cam Ranh d t thi ~t tlwc . Git:Ip cht:mg ta c6 cai nhin 

trvc quan v~ quy lu~t dong chay do anh hu6-ng ctia tri ~u t?i khu v ~rc nghien c(ru. 

II. TAl LI~U VA Pll tfONG PIIAP 

Cac phu·o·ng trinh mn)·c nong 

Cac plmong trinh mr6'c nong duqc Slf d\mg d~ 1110 phong cac qua trinh thtiy dc)ng l\fC 

hQC Clla Clfa song va ven bi~n . Cac phuu ng trinh chtl d?O cho dc)ng Ivc Ctla h¢ th6ng bao 

gEJm phuong trinh li en t\lC Va pJmong trinh dc)ng Juqng. ])~ don gi;'m CaC phtrong trinh 

tren, ch(mg ta c6 cac gia st:r nlm sau [231: 

(i) M~t de) Ia kh6ng dfl i, 

(i i) ap su~t th~ng d(rng chi Ia th t:ty tTnh . 

(i ii) Ho~m luu binh luu 16'n bon nhi~u so v6'i hoan luu d6i luu . 

Hai phuong trinh c6 th~ duqc v i~ t du6'i d?ng nhu sau: 

- Plmong trlnh li en t\Ic: 

aH P 
--- + V · Hv = 0 at 
- Phuong trinh dono lua no n~m noano: . b . b b b 

~!_ + r x ~ + ~ · V~ + QVs + S!- ~ ~~ =_If at H H 

(1 ) 

(2) 

trong d6 t' Ia v~n t6c theo phuong ngang duqc !fry trung binh theo de) sau (m/s), t Ia 

tho·i gian (s) , V Ia toan tt:r vi phan gradient 11~111 ngang, s Ia dc) nang b~ m~t so v6-i 111\fC 

mr6'c tTnh (m). g Ia gia t6c etta trQng truang (mls\ f 1<1 sv quay do Coriolis (s- 1
), Cct Ia 11¢ 

sb can day. H Ia t6ng d(l sau cua CQt mr6'c (m) (v6'i sv dang mvc . mro·c: 
0 c. -1; 

H = fdz + fdz = (H + ~ ) va v6-i S\f l'Llt nwc nu6-c: H = fdz = (H - ~)) [1 , 2, 3, 8] va h la 
- H 0 - H 

dc) sau so v6-i nwc mr6-c tTnh (m). 
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Trong trm)·ng lt(Jp crJ xet ctin dimg tridu (ho qua ctic tl'llg sw1t gio hi m(it): Dao 

d¢ng thtty tri~u dtrqc dua vao cac nt'tt t~ti g i ~t tri bien mer. 

De t~10 tong hqp l~rc do tri6u thfch hqp va ap d~t chinh xac cac di6u ki¢n bien 

Dirichlet. Plmung trlnh sau day phai duqc J§y t6ng tren r§t ca cac th<tnh ph~n tri6u: 

z(t) = Z0 + l~_/k (t)·Ak - cos( (J)Jt - t0 ) -t- (V(t0 ) + U(~))k- n gk) 
k 180 

(3) 

trong cl 6 ~:( t ) l ~t de) cao tht'ty tri6u t6ng hqp t~i vi trf cia bi6t thco th c'J i gian (m). / 0 le:t 
gia tri m~rc nu 6c bi 6n trung binh t ~t i diem da cho trcn nwc nu6c --kh6ng d() sa u" (m). (S6 

·'o-- d¢ sa u. h o~tc s6 --o-- hai db. sc~ --o-- b<l ng thuy tri6u) Ia mat ph~n g chuan quy Lr6c duqc 

chQn lam g6c d~ dod¢ sau cCta m~t bi~n . m~t ne:\y Ia mC)t m~1t phfmg nfm1 ngang. Duqc quy 

djnh cho ttrng vtmg bi~n sl:r d~mg s6 "0" n2ty. Chi ~u cluung tinh tLr s6 --o-- di thco hu6ng 

xu6ng bi ~ n ). chi s6 k bi~u thj cac song triEu ricng bi¢t. fk va (V(to) + u(t))k ];:\ C~lC tham s6 

thien van ph~t tbUQC VetO th Q- j gian quan lr~C. trong cl6 fk ciUQ'C' gq i 1<:\ nhan ttr bien cl Q. 

(V(t0 ) + u(t))k gQi Ia pha thicn vfm. v6i V(t0 ) Ia cii0u chinh clf) i \'6-i th cY i gian v?n h ~mh . va 

u(t) Ia thLra s6 thay dl~)i pha. 1\k. g" la cac h~ n g s6 di~u boa bien de) (m) va pha tr~ so v6i 

kinh tuy~n Greenwich (de)) thanh phAn. chtmg plw thuc)c vao di6u ki~n d!a phLmng t:;~i vj 

tri quan tr~c. mk l ~1 t~n s6 tht'ty trd:u thanb ph~n (rad/s) . 

Sil· d{mg It¢ sb ma stit dtiy c11: 

D0 c.tua vao h¢ s6 nay. thong tlm6-ng c6 ba ki~u duqc 1\ra ChQn: dua V(:JO h~ s6 can 

khong d6i (C D). xfrp xi Manning (n) v<\ xftp xi Chczy. Cac b~ s6 mty sc duqc clLmg cho 

tinh to~m (rng sufr t day trong phuung trinh cl ¢ng luqng. 

- Ma sat day CD: CD ho~c h¢ s6 can khong doi duqc Sll' d~tng thco lllQt each don 

gian d~ xac djnh Crn g suftt lvc d.n ma S~lt 111 ~1 duqc t~lO bQ-i dja hinh day . L~rc can ma sat 

nay la m()t gia tri khong c!6i va khong phai elva trcn d() cao mr6-c. Gia trj cl () Ccl l1 khong d6i 

chi xac djnh t ~1i m()t di~m lien qucm d¢ ghb gh~ cC1a dja hinh ktt he,Yp v6- i c.ti~m d6. L~ra 
ch9n CD dua v<:\o tr~rc ti~p h~ s6 (rng swit day cd. Vi v?y: 

Theo a€ tai KT.03 .03, cac 1110 hinh tfnh 6" Vi¢t NamtlmO'ng chQn Cci . 0.0026 [!OJ 

I-I~ s6 m\y c!UQ'C dua vao chuong trinh b~ng cach t~o m<\ng CD cho tfh ca de 11Llt. 

(4) 

I-I~ th6ng phi tuy~n phuung trinll cht'1 cl~o ct'ta mo hinb duqc gi<ii thco phep l(lp t~1i m,oi 

bu6-c thbi gian. T~li cli ~m b5t dflll Clla moi phcp l(lp, tr~mg thili CLla h~ th6ng dm)·c xem xet cJ~ 
xac djnh ro ca sO' etta d ~mg v?t ly. Trong qu{l trinh tfnh, ph§n tCr bfrt ky m<\ thu()c trong n(tt v6"i 

d¢ sau 0.5m ho(lc nho hon c.1uqc ~1p d(lt cho s~r chi ph6i bo·i qua trinh d¢ng h9c, trong khi d6 

toEm be) cac ph~n t-Lr khac dugc quy cho w chi ph6i b6"i cac qua trlnh dc)ng Jvc hQc. 
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Ill. Kl~T QUA NGIIIf~N C(f tJ 

1. Cac thong tin dii· li~u ufiu V~lO 
D~ tinh dong chay cho dAm ThCty Tri~u vinh Cam Ranh, chimg toi da thi6t l ~p 

m~mg lu6'i tinh v6'i kinh d¢ ttr 1 09°06'21.312"E clcn I 09° 12'48.276"£: vT d¢ t(r 

11 °49'04.451 "N d~n 12°03' 32.05 1 "n t6ng di¢n tich m~t thoa ng cho tinh toan khoang 

102.422km2
. M~mg 1Lr6 i tam gi <\c duqc thi~t l~p v6" i g6c qrc ti ~ u l ~l 25°, di¢n tich tam giac 

c ~rc d~i 39,914.5 m2
, trung binh kho~mg 24 .926 .3m2

, nh6 nhbt 6,768.9m2 Trong mo hinh 

c6 st.'r d~mg m9t v~li g i ~\ djnh nhu d9 dc\y ct.'ta moi tnrcmg r6ng (Porous medium thinkness) 

la lm, d() dftn subt tht.'ty l~rc ct.'ta 16"p r6ng (Hydraulic conductivity of the porous laye r) Ia 

3.16228x 1 0' 1
, tr~mg thai r6ng qrc ti 6u Clla l6p rong (Minimum porosity of porous laye r) Ia 

0.350. D~ mo ph6ng ch~ d¢ dong tri ~u cho dfl m Tht.'ty Tri~u vj nh Cam Ranh, chCmg toi 

da xay d~rng m ~ng 1Lr6 i phfln tt.'r v6i s6 nCtt trong m~mg lu·6i tam giac l ~l 2254, t6ng s6 tam 

giac l ~l 4 109, cac 11Lll duqc gim dua VclO cli~u kicn bien m6 cho ciao d9ng tht.'ty tri ~ u Ia 7 11Llt. 

v6" i d() r()ng ct.'ra ( ct.'ra nh o. noi thi ~ t l ~p gia tri nwc nu6c dua vao bien ma ct.'ta mo hinb 

tinh) khoang l.31lm. c6 th6 xem chi ti ~ t tren hinh 2. Trong ct6 d9 sau qrc ti6u duqc tinh 

toa;1 0.1 m. buc'rc tho· i gian I OOs. s6 vong l ~lp m6i bu6c th6 i gian I 00. ham trQng s6 8 '- 1 

(sai phan theo bLrc'rc th6i gian hoan toan bn vi v~lY bai toan 6n dinh khong di~ u ki¢n). h~ s6 

ma sat d{ly Cd 0.002 6 (s Lr d~mg thco d~ nghj CLla d~ t ~li K'l'.03.03) . Phan b6 d¢ sau Clla 

vLmg nghicn ct:ru duqc th ~ hi¢n chi ti f t trcn hinh I 

D€ tinh dong tritu, ch(mg toi sl:r d~tng dlc h~mg s6 diEu hoa lam diCu kicn bien m6" nlm sau: 

Bimg l : Cac thong tin v~ h5ng s6 di~u hoa t~li cac bien mO' 

So no t d6u 
b 

M: 

s, 

H(cm) 

19.5 

X.5 

34 .5 

29.4 

( , ( 0) I . . . ' 7 
J t 1eo m m gur Gt) theo pha Greenwich 

300.5 89. 5 

344 .6 134.6 

292.1 

~?-~A --- --- -- _[ 
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12.04 

12.02 

12 

11.98 

11.96 

11.94 

·11.92 

11.9 

11.88 

11.86 

11.84 

11.82 

109.1 

24 

+ 

109.12 109.14 109.16 109.18 109.2 109.22 

Hinh 1. M~ng lu6i de) sau (m) cho mo ph6ng eh~ de) dong tri~u 
t?i d~m Thl:1y Tri€u - vinh Cam Ranh 

109.24 



12.04 

12.02 

12 

11.9R 

11.96 

+ 
Hhn Rc'\ng 

11.94 

11.92 

11.9 

11.88 

11.86 

11.84 

11. 82 

109.1 109.12 109.14 109. 16 109.18 109.2 

Ilinh 2. M<;tng lu6'i tam giac cho mo phong ch~ c19 dong tri~u 
t<;li a~m Tht:1y Tri~u - vjnh Cam Ranh. 

25 



2. K~t qu a tinh toan 

T(r cae k~ t qua mo ph6ng eb6 do dong tri ~u eLla mo hinh, eht:mg ta e6 th ~ phft n ra e{Je 

d~lC d i ~m dao dong tri ~u d in etr vao dao dc)ng m~re nu:6'e thtty tri ~u t~ti bi en 111 6' Vel cite k6t 

que\. tinh theo phua ng phap ph~n hr hi:ht h~n . Cbtmg toi th§y r5ng trong vinh Cam Ranh va 

dft m Thl:ty Tr i ~u, xuAt hi ~n ba pha chinh d~e trung eho eh~ de) dong tri6u v6i cac d~c diem 
phan b6 hu6"ng v~1 t6e do nhu sau : 

2.1. Plw trii u len- Giai do(l/1 1: (Tri ~u dang len giai do~n L hu6ng dong c6 t6e do e~re 

d~i t?p trung vao hu6ng Tay Tay Bite): Trong giai do~n nay, v?n t6c dong d~tt g i ~t tri cao nhdt 

Ia 1 03.4cm/s, hu·6ng Tay Tay B5c. (hinh 3).Cac k6t qua mo hinh h6a th~ hi¢n kha phtl hqp v6i 

quy lu?t tv nhien cua cac qua trinh dong l~re , thuong dong chay kha m~nh 

( 20 < I ~ < 30 (cm/s)) V~l m~nh ( I ~ ;::: 30 (em/s)) xuAt hi ~n kbi dong tri6u truy~n qua cac khc 

lwp, n6i giil"a dam ThLlY Tri~ u - vinh Cam Ranh. 
'- ~- L I _ I 

12.n:::-

I~ 

ll.'JX 

11.1) " 

IJ .xx -

-- -1 Slkm l' 

~~~~~~~~ ': -

11 . x~ - ..:..,,,,, ''''' 
-·- --- -- ,--·---- -~, 

. .,........._ ___ I - -- - --

I ~ l•J . I I ( l'J. I 2 I (liJ. 14 J(l'J . I(l ] ()1).1 ~ !fn ."': 

Illnh 3. Phan b6 dong chay t ~ti dftm Tht."1y Tri6u vinh Cam Ranh 

khi nwc th l:1y tri ~ u dang len b ~tt ddu qua nwe m.r6"e trun g binh (g iai d o~m I) 
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2.2. Pita tridu len - Giai do!lll II: (Tht:1y tri ~ u dang len cho giai do~m IT (de) cao nwc 

mr6'c gfm d?t dinh). dong d~1t qrc d?i c6 hu6'ng dao dC)ng trong gi6'i lwn Bite l-)fmg B~c): 
Dong tri~u d~1t gi{l tri cao nh~t I<:! 53.4cm/s (hinh 4) 

I c , 

II 'JX 

I I •J~ 

II ~ 

1 t.xx · 

JO•J.l 

r ·- ·­

IO'J.12 

• 

1- ·--- I - -

[111).]4 [01J.lh l!l'J. IX liliJ.~ 

Ilinh 4. Phan b6 dong cMy t ~1i dfun ThC1y Tr i~u v[nh Cam Ranh do anh hucmg CLia nwc 

thC1y tri ~ u dang len da qua nwc mr6'c trung binh (giai c1o?n Il ) 

2.3. Plw tridu xubng 

eve d~1i la hu6'ng Nam Tay 

129.6cm/s (hinh 5). 

(Dong tri ~u t:rng v6i thC1y tri6u dang xu6ng. hu6'ng c6 tfYc do 

am) : Trong giai do~m nay, t6c d<) dong tri ~u d~1t cao nh~t 
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12 .02 

I c 

ll.IJX · 

11 .W1· 

11 .')4 -

11.')2 • 

II.')·· 

II.XX 

I I.X:; 
----,---- ··------·- , --- ------,- ---- - -----,- -, --- - ·-

111').1 1 OIJ . I ~ J O•J.I '~ lO'J.I (J I O'J.I X 10').~ 

llinh 5. Phfu1 b6 kl1ong gian vee ta dong tri~u vinh Cam Ranh thbi di~m tri~u ctang xu6ng. 

3. So sanh k~t qua tinh vo·i s6 Ii~u th~rc do 

3.1. So s(mh kit quii tinlt f(li ctic tr{tmllo 

Str d~mg ngu6n s6 li~ u c6 duqc ttr k~t qua do dong chay m6·i nh~t ct:ia chuy~n khao 

sat theo Dl:l· an NUFU vao thang 08/2007 doTS . Btl i H6ng Long chu tri. Cac tr~m duQ·c str 

dl}ng d~ so sanh k~t qua tinh toan duqc th~ hi~n chi ti ~ t tren hinh 3.6 
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I01J.2 

Hinh 6. Sa d6 cac tr~m vj do d~c dung d~ so sanh v6i k~t qua m6 hinh tinh 

Tlwc t~ chung toi da s(r dvng 23 tr~m do. D~ c6 th~ kh6p v6i tho"i gian khao sat 

th\fC dia, chung toi da tinh toan d\r bao dong tri~u trong thang 08/2007. Vi~c so sanh cac 

k~t qua tinh toan va do d;;tc tlwc t~ cho th~y c6 S\1' phtl hQ-p kha t6t . Cac k~t qua so sanh 

chi ti~t th~ hi~n tren bang 3 cho th~y d<) l~ch v~n t6c theo tri tuy~t d6i giu·a s6 li~u do d;;tc 

va tinh toan theo v~n t6c cao nh~t 2.7cm/s (huang l~ch 3.5°) (t~i tr~m 16, tren hinh 6), 

trung binh khoang 0.8cm/s. Xet v~ d9 l~ch C\TC d;;ti v~ huang dong theo tinh toan khoang 

9.9° (v~n tbc l~ch 0.4cm/s) t~i tr~m do 22, trung binh Ia 2.6° . Nhu v~y cac k~t qua tinh 

toan nay so v6i thvc dia la c6 th~ ch~p nh~n duqc, tuy nhien cac s6 l i~u tlwc do nay chi a 
d;;tng do t(rc tho·i, nen tinh so sanh chi mang y nghia dinh tinh, ch(r chua th~ danh gia m<)t 

each dinh luqng duqc. 
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Ban g 2. K~t qua so sanh cac gia tri tbc d(l dong tri ~u tinh toan va s6 l i~u th~rc do 

thang 08/2007 t~i vinh Cam Ranh (Tlr s6 li~u khao sat thu()c d~r an NUFU) 

Tqtm K~t qua tfnh toan s6 li ~ u thv-c do 
Gi!r: 

(tren Kinh di} Vidi} Ngay 
phut: Tfing 

ban ail (oE ) (oN) V~n Hu·o·ng V~n Hu·6 ng (08/07) clo 

H. 3.6) tile tile giay 

(cm/s) (di)) (cm/s) (di)) 

I 109. 19 1 12.038 9. 1 223.2 9.4 224.2 19 16:23:00 2 

2 109.200 12.008 26.2 186.6 25.9 183.7 19 15:58:15 5 

3 I 09.206 11.983 3.4 326.9 3.5 33 1. 0 19 16:52:35 2 

4 109. 197 11 .965 6.7 2 18.9 84 2 18.7 19 1720:30 2 

5 109.206 I 1.965 5.2 I 1.0 6.0 I 0.8 20 15:05 05 2 

6 109. 188 11 .940 6.9 36.9 73 40.3 20 15:24:45 8 

7 109. 198 11.940 15.4 184.6 15.6 179 20 14: 12:20 2 

8 109.2 12 11.941 6.3 165.8 8.3 169.6 20 14:27: 10 2 

9 109. 173 11.926 0.7 205.6 1.1 206.9 20 6:54:00 5 

10 I 09.202 I I. 925 6.3 162.9 5.3 163 .3 20 12:44:00 14 

II 109. 16 1 11.9 14 63 64.4 6.7 64.4 20 12 22: 15 18 

12 109. 184 11.907 1.6 152 .9 1.3 152.2 20 10: 12:30 8 

13 I 09.204 I I. 904 9.7 162.2 9.9 164.8 20 10:32:05 II 

14 109.153 11 .897 4.6 32.5 4.5 32.4 20 9:15:50 7 

15 109. 179 I 1.889 5.4 98.5 5.2 92.8 20 8:40:05 2 

16 109. 196 11.88 1 13.2 147. 8 15.9 144.3 2 1 7:12:25 2 

17 109. 122 11.88 1 5.0 237.9 7.0 236.8 2 1 5:30:30 15 

18 109. 149 11 .874 16.7 58.8 15.2 56. 1 2 1 8: 17:35 2 

19 109. 176 11 .872 5.5 228.9 5.5 230.1 2 1 8:48: 15 16 

20 109. 109 11 .857 2.9 2 16.2 4.2 2 16.2 2 1 5 55:20 9 

2 1 109. 144 11.855 4.2 2 19.4 6. 7 2 12.7 21 7:57 :15 2 

22 I 09. 138 11 .839 3.1 2 11.2 3.5 22 1.1 2 1 6: 12:50 16 

")' _ .) 109.154 I 1.83 8 8.9 209.7 8.7 207.7 2 1 7:37 15 2 



Bang 2. (Tidp theo) 

Tqtm 
Kinh d() Vid() 

Sai s6 tr! tuy~t d6i 

(tren ban d6 
(oE) (oN) Di) l~ch V~n Di) l~ch hm)·ng 

hinh 3.6) t6c (cm/s) (d?) 

1 109.191 12.038 0.3 1.0 

2 109.200 12.008 0.3 2.9 

3 109.206 11.983 0.1 4.1 

4 109.197 11.965 1.7 0.2 

5 I 09.206 11 .965 0.8 0.2 

6 109.188 11 .940 0.4 3.4 

7 109.198 11 .940 0.2 5.6 

8 109.212 11 .941 2 3.8 

9 109.173 11.926 0.4 1.3 

10 I 09.202 11 .925 1 0.4 

II 109.161 11 .914 0.4 0.0 

12 I 09.184 11.907 0.3 0.7 

13 109.204 11.904 0.2 2.6 

14 109.153 11 .897 0.1 0.1 

15 109.179 11 .889 0.2 5.7 

16 109.196 11.881 2.7 3.5 

17 109.122 11.881 2 1.1 

18 109.149 11.874 1.5 2.7 

19 109.176 11 .872 0.0 1.2 

20 109.109 11.857 1.3 0 

21 109.144 11.855 2.5 6.7 

22 I 09.138 11 .839 0.4 9.9 

23 109.154 11.838 0.2 2.0 
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IV. THAO LU~N 

Oic k~t qua tinh dong tri~u theo phtwng phap ph~n tir huu lwn cho d~m Thi1y Tri~u 
- vinh Cam Ranh cho thfry kha nang tmg d\lng plmang phap phan ttr huu h:;m vao vi~c mo 

ph6ng ch§ OQ dong tri€u cho CaC Vtmg Cll'a song - ven bi~n Va CaC vung nghien Cll'U CO etta 
hinh day phuc t9p, .. . Thong thuO'ng cac k~t qua tinh theo phuang phap ph~n tu hu1.1 lwn 

thucmg cho k~t qua mo ta phan b6 t6c OQ dong chay (xet tren toan khu V\fC nghien Ctl'll) chi 

ti~t va phu lwp th(rc t~ han so v6"i phuang phap sai phan hu·u h;;m (do kha nang chi ti~t h6a 
duqc d?c di~m d?ng chay t(;li khu vvc bien ven bo- dao, va 6 nai c6 c6n cat, bai ng~m , ... ). 
Trong bai toan giai bing plmang phcip ph~n tu hfru h;;m, qua trinh chuy~n d9ng cim ch~t 
long aa dUQ"C chung toi mo phong theo hai qua trinh V~t Jy OQng J\-fC hQC va OQng hQC (tlr 

OQ sau O.Sm vao d~n OQ sau 0.1 m), do d6 eta phan anh kha t6t quy lu~t v~t ly Clla qua trinh 

Ian truy€n song dai trong nhfrng vung nu6"c r~t nong. Trong khi d6 cac bai toan giai bing 

plmang phap sai phan hfru h<;m, nghi~m chi 6n djnh t6t ti;li cac vj tri ven b6' thuo·ng phai c6 

d9 sau 16-n bon l .Om. Ngoai ra, ·v~n d~ kich thu6"c khong gian cua nwng lu6"i tinh theo 
phtwng phap sai phan ( o lu6"i phai bing nhau, hinh vuong ho?c hinh chfr nh~t v6"i kich 
tlm6"c tuang ct6i 16-n) nen da c6 nhu·ng m?t hi;ln ch~ khi tinh toan dong chay t(;li cac vung 

bien ven b6', cac di~m tinh "nhqy cam "( dao ch~n, bai ng~m, . . . ), ho~c khi dn th~ hi~n chi 

ti§t tinh dja plmang tSii khu V\l'C nghien cuu. Ttr nhfrng phan tich nay, cho th~y tri§n VQng 

va lm6"ng phat tri~n tuang lai cua phuang phap ph~n tu hu·u lwn. Nhu v?y, v6"i vi~c Slf 

dl,lng plmang phap ph~n tu· hfru hi;ln, chung ta c6 th~ d~ dang tim ra cac vi tri nlwy cam, vi 
tri c6 phan b6 dong chay tuang d6i d~c bi~t. Vi~c ki~m nghi~m tinh dt:mg d~n cim phuang 

phcip ph~n tir v6"i th\TC t~ do Oi;lC se giup chtmg ta hi~u chinh li;!i cac thong s6 tinh toan dn 

thi~t, ph\lC Y\1 t6t han cho lllO phong cac bai toan dong chay trong Vtmg bi~n ven bo· va cac 

vung bi~n c6 dja hinh day phuc t;;tp . N~u vi~c s6 li~u do d;;tc dugc tlwc hi~n ct6ng b9, chi 

ti~t , dang tin c~y se la cac dfr li~u d~u vao t6t, nhu v~y k§t qua m6 ph6ng b~ng plmong 

phap ph~n ttr huu h;;tn se mang tinh djnh lugng cao . Cac k§t qua 6 tren m6i bu6"c d~u thu 
nghi~m, tuy nhien mo hinh nay cung da cho ta btrc tranh dong tri~u kba t6t t(;li dam Thtly 

Tri~u - vjnh Cam Ranh. Chung toi tin ring trong tuang lai g~n, mo hinh se duqc hoan 
thi~n hon . C6 th~ dua ra cac k~t qua tinh toan t6t, cung dp cac tu li~u , cac thong s6 ky 
thu~t, cho cac nha thi~t k~ , cac giai phap hgp ly, ti~t ki~m cho cac nha quan ly quy ho9ch 

phat tri~n cac llnh V\fC kinh t§ bi~n. 

Bai bao nay OUQ'C hoan thimh v6"i sv h6 trQ· kinh phi Clla chuang trinh nghien c(ru co 

ban thu9c hu6"ng v~t ly dja du, dja v~t ly, khi tm;mg, thi1y van . 
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SIMULATION RESULTS OF THE TIDAL CURRENT REGIME 
IN CAMRANII BAY USING .FINITE ELEMENT METHOD 

BUIIIONG LONG, TRAN VAN CHUNG 

Summany: In this paper we presen/ the experimental simulation results of the tidal 

currents in Camranh Bay. Thuy trieu Lagoon area. Finite element method was used here due 

to the.foll01ving reasons. 

- The bottom topogmphy a/the research area is complex (bay, lagoon), and the 

bound(IJy conditions are sufficient (the .fluid bound(//y is narrmv). 

- Measured data on the research area are comprehensive, which will enable the 

comparision with the calculated results. 

- This model has already been tested in the proposed physical environment. 

The simulation results o/the tidal currents in Camranh bay show that: 

- There are two typical tidal stages occuring atflood tide phase (tidal currents coming 

il1lo the bay). 

Stage 1: The mco:imum tidal current direc tions are west-northwestward, maximum 

velocity ()/ tidal currents reached I 03. --lcm/s. 

Stage II: The peak tidal current directions are mainly north-northeastward, maximum 

()/the peak currents at this stage was decreased by nearly 50% in comparison with stage I, 

reached 53..:/cm/s. 

-At ebb tide phase (tidal currents going out the bay), the peak tidal currents are mainly 

south-southwes/ltlard and their velocity may reach up to 129. 6cmls. 

The comparison between calculated results and measured data of tidal currents 

collectedfrom 2 3 field stations shows that both data agree well with each other. The deviation 

()/velocity between the measured data and maximum calculated data is 2. 7cmls, average 

0.8cm/s, according to their absolute values. The maximum deviation ()/current direction is 

about 9. 9°, average is 2. 6° These compared results are quite good, however they are just 

initial results. The model will be further developed and improved in the coming time. 
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