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Tom tit ,
He thong trg giGip nghién ctu song ving cla song va ven bién bao gdm nhiéu
trinh con ¢6 chlc ning khac nhau nhu: 19p moi trudng giao dién, chinh bién cac loai

..s0 lieu nhap, dao ludng tau, xay dé ké chan song, tao bén dau tau, tinh song ngoél

k:hoq, sbng ven bg, dong chﬁy do sbng, dong thai boi x6i do song va trinh dién ket qua
tinh todn lén may in va man hinh.... Trong s¢ d6, cAc mo hinh s¢ tri vé dong luc séng,
dong chdy séng trén viing can bd bién va cita song 13 cac thanh ph?m quan trong nhat
& dugc ban dén trong bai viét nay. Phin vi dy dugc trién khai cho cita song Hau
Giang, noi vén dé chinh trj clra song d€ 19p ludng chay tan dang duge cac chuyén gia
Viet Nam va qudc t€ quan tam. Day 18 mot khu viyc hoi tu c4c tia séng téi. Dong chay
song ta1 clta song Hau Gxang kha manh va phic tap. Dang chl § nhat 13 sy t6n tai n
dinh cia luéng dong chdy séng manh sat bd bién tinh Tra Vinh hudng vé phia cita
Dinh An va nhiéu cuén xoay nghich ben ngoai cira Dinh An C6 thé ching 13 mot
trong s6 cac nguyén nhan gy nén sy bién dong theo mia cia dia hinh day ben ngoai
clia Dmh An.

1. Mé dau

Séng bién 12 mot yeu 16 hai van thc dong nhiéu den hoat dong cla con ngudi va
thien nhien. Cac cong trinh nghién ctu song ven bd bién 12 14t 16n vé sd lwong va rét
da dang vé chung loai. Ngay nay, nhiéu mo hinh dong lyc song dd co do chinh xac dap
tmg dugce cac tiu chuan k¥ thuat, Nhu ciu vé he tht:‘)ng trg giGp tinh toén céc thong s6
song gan bd, cac he qud ca hoc va moi truong do nd gay ra (thc dOng lén cong trinh,
thay ddi dia hinh day bién va duong bd...) trén co s& ap dung cac tien bo vé& nghién
cru sbng trén the gidi 14 rat cfp bach d6i voi nhidu co quan chﬁc ning Viet Nam. Tuy
da ¢6 nhiéu nd lyc theo hudéng nay, nhung cho dén nay 10a1 s&n phdm v& mot he théng
nhu vay & Viet Nam van chwa ra doi. Myc dich chinh clia viéc ting dung cong nghe
thOng tin d6i v6i linh vue nghién cfru cic hién tugng dong luc séng bién ven bd va
clra séng 12 1ap ra mot he théng tro glup c6 tinh kha thi va kh3 dung cao nham nang
nang sudt va chat luong nghién ctu cac hién twong nodi trén 1én mot tdm cao méi. He
thong nay 1a két qua nén tx mot khdi lugng kha 1ém cong tac nghlen ctru trién khai ma
nhém chung t6i dang thuc hién. He théng trg g1up nghién cit song vung clta song va
ven bién bao gém nhiéu trinh con thyc hién cac cong tac nhu: t8 chirc giao dién, bién
tap s6 lieu nhap céc loai, dao/ 14p 1u6ng, xay de ké chin song, tao b&n dau taw, tinh
song ngoéu khoi, séng ven bd, dong chdy do séng, dong thai boi xoxd@éngvé trinh dién
két qua tinh to4n len may in vﬁ man hmh . Trong pham vi bai viét ndy, chiing t6i xin




giti thieu ket qia tng dung hé théng nay d€ nghién ctru mot trudng hop soéng va dong
chdy do no6 tao ra trén clra song Hau Giang.

2. Mo hinh tinh song

He théng trg gitip nghién cira séng trén ving clta song va ven by ma chiing 161
dang hinh thanh thién vé tinh an toan trong két qud tu vén, nang cao ning suft lao
dong clia ngudi ding trén cAc hé thdng may vi tinh pentium phd cgp. Cic mo hinh
toan trong he thong trg giGip nhu vy thudng 1a cac thuat gidi hién dai va 43 duoc ng
dung nhiéu noi trén the gidi. Chiing toi xin gi¢i han mo td ngdn vé 2 mo hinh quan
trong ctia h¢ thong noi trén 13: mo hinh xac dinh céc thong s6 song (hudng, do cao,
chu ky, budc sébng, tensor phéng xa nang lugng song, vi tri song v&) va mo hinh dong
chéy (tri s6 van tdc, hutng dong chdy, cac thong s6 dong luc réi).sinh ra do sy phong
xa nang lwong trén viing blén ven b va cra song.

Goi song tir bién sau truyén t&i khu vue nghién ctu c6 do cao Hy, hudng o va’
chu ky T. Gid st khu vuc khdo sat cd d0 doc dia hinh day bién khong 16n (thanh phin
phdn xa clia séng bé). Séng c6 van t6¢c cb thé bidu dién duéi dang ham diéu hoa :¢ =
ae”® v&i pha séng thod man diu kién rot (Vs) = 0. Trudc ving sbéng v, ma sat day
khong dang k€ . Sau ving song v, dnh hudng cia nhiéu xa 1a bé. D€ danh gia trudng
song tréen ving bi€n khu vuc ven by va clra séng, chiing t6i st dung mo hinh
RCPWAVE (xem [5]) da dwoc cdi tién @€ tang do 6n dinh cia nghiém s6 tri. C6 thé
tom tat noi dung m6 hinh xac dinh cic théng sd song ven bd va cilta séng nhu sau:

D6i vai viing bién ngoai viing song v, cac thong s6 séng tinh ra tir the van téc
va cAc quan hé dong hoc giita cac thfmg s0 song. The van tdc tinh theo phuong trinh
Berkhoff (mild - slope wave model) c6 tinh den hiéu Umg dong thoi khuc xa va nhiéu

xa dang; :
— (CC—)+ —(CCg — po® —o=0

& x Y &y «C

Trong do ¢,c,¢c,,0 thir tr 13 the van t6c phirc, van toc pha, van toc nhém va tin s8 g26¢

cla séng. Tach phin thuc va phin 3o, cudi ciing chiing ta c6 the viét cac quan hé trén
dudi dang tuong mmh nhu sau:

 1  a a1
— (= + =)+ — VaVleegh-lvsl=0 D
a & CCe

d d
— ‘Vslsine) -—~(|Vs|cosﬁ)=0 (2)‘:
) d |
——(aZCCg|Vs|cOs9)+-—(a2CCgls|sinG) " )
ox oy .

Trong db:
-.a(x,y) = gH( x,y)/(20) 12 bien do song,
-H(x,y) 14 chiéu cao song;

-5 (%,y) la pha séng;
-o 13 tin s6 goc = 2n/T;
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- K(x,y) -0 gtanh (kd) 13 0 s6ng;

-h 13 d0 sau bién;

-C,Cg 1a van tc pha va van té¢ nhém song.

Daéi v6i khu vie bién sau viing séng v, phuong trinh truyén séng c6 thém s6 hang
tinh dén sy tiéu tdn nang lugng do séng v& nhur sau:

. K8 4)
V(2 CCgVs) = — {(—)y*h’cCg | vs|)
h 2
(trong d6 K = 0,2 13 h¢ s0 tiéu tan nang luong soéng va vy = 0,4)va phuong trinh
Berkhoff vin dugc ding cho viing séng v&. :
Tieu chuin song v cha Weggel (1972) duge dung dé dinh vi tri séng vé:

h ! 1,56 ,,
B e §=43,75 (1_ e 191 )’ 8 - (5)
: ' , H &~ 2 19,51
Trong d6 i 14 do doc day, — © GH/ET) (1+€""y

bicu ki¢n bien: Tryc X duge chon huéng ra ngoai khoi va thing goc véi bo.
Trucy hubng song song véi duong bo. Diéu nay cb nghia 1a: tai hai dudng bien (song
song voi truc x) dao ham cic ham s6 phai tim theo phuong y = 0. Tai bién bién, cho
tat cd cac thong s6 song t6i. Tai by bién, song tw huy sau khi va.

He phuong trinh (1-5) dugc gii bdng phuong phap sai phan hitu han theo so
d6 sai phan trung tam (theo phuong y) két hop voi sai phan i (theo phuong x).Thuat
giai c6 thé tém tat nhur sau: ,

1. Xdp xi cac thong s& dong hoc séng ngodi viing song v thong qua quy luat
Snell két hop voi didu kien song nude sau tai tat cd cac nat ludi;

2. Tinh bién do sb6ng theo (3);

3. Chinh lai goc t6i theo (2);

4. Tinh gradien pha song theo ( 1);

5. Kiém tra diéu kien song v theo (5);

6. Tinh bién d9 séng theo ( 4);

7. Hiéu chinh goc t6i theo (2).

Qué trinh nay dugc 1ap lai cho dén khi dat do chinh xac cén thiét. Theo kinh
nghiém, n€u mang luGi tinh c6 do phan gidi cao (Ax bé hon 14t nhifu so véi budc
song), thi chét lugng s& liéu tinh séng ven by theo mo hinh trén dap tng 6t cho chc
tmg dung k¥ thuat khac nhau. _

Mat khac, khi tién vao sat bo, sy phong xa nang lugng séng x3y ra manh mé
- (do sbng bi v, tan rd va hoi tu hudéng truyén song). Mot s8 noi, hién tuong nay x3y ra
manh va t4p trung dén mic co thé tao ra dong chdy séng c6 huéng 6n dinh trén mot
pham vi kha rong. Thong thuong, dong chdy nay cb huéng tuy thuoc goc t6i clia séng
v6i dudng ding do sau gn bo. Tai ving cita séng, dudng bd bi dong song chia cit.
Dong chiy song tai day cd cdu triic rat phirc tap. Cac cong thitc gidi tich thuong ap
dung cho ving duong bd lien tuc s& khong thich hop cho ving ctra song. Trong
treong hop. 46, mé hinh dong lyc hai chiéu ngang 13 phuong tien phu hop nhat. Cac
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phuong trinh trong mo hinh dong chdy song nhu vay cb thé rit ra tir hé phuong trinh
Navier- Stokes. ( Phillips,1969; Ebersole, 1980; Rao, 1988; Connor, 1988).Trén co s&
phan tich va th nghiém cac loai mo hinh da dwoc cong bd [5, 6,7.8], chung toi chon ra
mo hinh dong chdy séng bao gém cac thanh phén nhu sau:

- Phuong trmh bédo tén khdi lugng: ‘

6,C d(uh) a(vh)

O h =dx,y)+ x,i,t; 6
fﬁ? 3&,,‘,, oy *y) -C( y ) (6)
- Phuong trmh bag}ép xung luong S
O A A -
Qt+u6x+vay pol S ayKyay+g-ax th/h+tbx/h Ov(7)
av ov ov @ av 0 ov o¢
U=+ Vve—-—K, —-=K S T8 Ty /bt /h =0}@8)
trong d(’)*fj“' . ax ay ax - ax ?‘Y’, y,ay o ‘ay SIilmmmo K . !1
' ’ 1 a8 -
Twx = l:as"“ + '——J ’ Twy = l _6_813’_ + a_sﬁ ', ‘ (9)
) pLaX oy plLoy e&x |°

L[(2n 0,5) cos™ + (1 - 0,5) sin’ o]
Sxy En cos 0 sin@
Syy=E [(2n-0,5)sin’® +(n'-0,5) cos’d],

sinh(2kh)
at Tsmh(kh)’ Ty = Tsmh(kh) \‘.,;im)

E= (D 125 gpH? 13; nang Iwong song; O 12 goc 161 ciia hlro‘ng song so vai' truc X,
- d 14 do-sau bién .

- € 1a @0 lech myc nuGe do song.
_rCac he s6 tan xa ngang dugc x4p xi theo mo hinh (Hess 1988)

N ioEopEa

K, = kyp + Cyy \/2[%]2 v 2[%".]2 " [%][gyy_]

Diéu kién bien cho phuong trmh (6-8) c6 thé cho 'khac nhau: -
- Trén cac di€ém blén ran:
U, =0 -
- Trén céc di€m bién 16ng, dong nudc khOng d01 nghia la:
d(uh)/ 8x = 0 hay 8(vh)/ 9y = 0
tai cAc bién song song véitruc y hay x twong Gng.

(11)

35



Nghlem 6n dinh cta he phmmg trinh (6) = (8) s& 13 truong dong chdy tuong
' ung vOi cac dong (mg sudt phong xa tir nang lugng song S, Syy, Sy dugc tinh ra theo
cac cong thtc néu trén.

‘Phuong phap luan huéng 4n quen thuOc duge ap dung @€ g1a1 h¢ phwong trinh
vi phan (6) — (8) [3]. Qua trinh giai s& nging lai khi nghiém s6 hai 16p thoi gian k&
tiép trd nén rat gin nhau.

- 3 Ung dung ‘

: He thong tro gitp nghlén clru séng ven bd ndi trén da dugce chung to61 kiém tra
k¥ thong qua so sanh két qua tinh toan trén mo hinh toan vi ket qui thuc nghiém trén
mo hinh vat 1§ va s6 lieu do dac va da dwgc trién khai cho cong tac tinh séng phuc vu

cbng tac chon va thiét k& de chin séng trén cic cing Ving Ang va cing Dung Quét

[2]. : :

‘ Hién nay, cong tac chinh tri m& ludng trén song Hau Giang dang duoc cac nha
quan 1y rdt quan tam. Trén co s& s6 lieu gid dinh (c6 can ctr thuc t€ nhat dinh), ching
t0i Xin néu mot 6 két qud tmg dung he thong trg giGp noi trén d€ danh gia song va
dong chay song tai day.

Séng Hau Giang c6 d¢ sau phia bén trong kha 16n. Do sau nhd nhat cia noé 1a
khu vyc clta Dinh An va clra Tranh D€, mic du tri s6 van tdc dong triéu tai day 1a réft
16m [1,4,9]. Theo danh gia cta cac chuyén gia, dén 95% sa béi tir thwong luu dén duoc
clra song Hau Giang déu bi tdng ra bién va bdi 14p len viing cira dudi dang sa boi ket
tia c6 do ket dinh cao [1,4,9]. CAc tac gid con phat hién ra ring dia hinh day ving cia
Dinh An 1a khong 6n dinh, cfu triic cac Iudng lach bién d6i rat nhanh theo mua thei

~ tiét. Tuy nhien, vén dé nghién ctu vé nguyén nhan gay ra hlén tuong nay van con
chura ddy du.

Duéi day, chung toi mudn gobp tiéng nodi vé& van dé nay thong qua mot thyc
nghiém s& mang tinh vi du.

Cac dir lieu nhap vao cho cic moé hinh toan 1am viec nhu sau:

- Dia hinh day 1dy theo hdi d6 ty Ie 1: 100.000 c6 b8 sung cac s6 litu khdo sat
moi; '

© - Tryc OY hudng doc bo, do dai 50km, do phan gidi theo OY 13 50m;

- Truc OX hudng ra bién, 40 dai 30km, do phan gidi theo OX 13 10m;

- Kich thuéc mang luéi sai phan 13 3.001 x 501 (bao gém 1.500.000 nat);

- Song toi ngoai khoi c6 huong dong, do cao 3m va chu ky 1a 8 giay.

Mot s6 két qui xac dinh cac thong sO song va trudng van téc dong chdy do
song bang he théng tro gifip nghién ctru séng ndi trén voi cac s§ lieu nhap nhw vay
duoc trinh bay trong cac hinh H.1 va H.2 .C6 thé nhan thay:

1. Phan bién giap cita Binh An 12 khu vuc séng hoi ty, nén do cao song thudng
16m va cao hon khu vuc 1an can 10 dén 20%. Do d6, day 1a khu vuc c6 day bién kém
6n dinh so voi xung quanh. Cai tao va duy tu mot luong tau trén mot khu vyc nhu Vay
la mot cong tac rat ton kém.

2. Trong diéu kién song t6i nhu trén, dong chay song trén viung nghién ctu ¢6
ciu triic rat da dang. Phan bién xa bd 14 cic xoay nghich (chuyén dong theo chiéu
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quay kim déng hd). Phin bién ven bd (khu vuc séng v&) 1a he thong cac AUsg chiy
doc dudng bd cb tri s6 van t6c kha 16n. Hon the, cac dong nay lai hoi tu vé cac cua
song Pinh An va Tranh Dé. Chiing mang theo bun cat tlr viing v& v€ phia cac cira song
nay. Khi dong tri€u di vao, dong song tai day cung hwéng véi dong tridu, do d6 cac
hat bin cat min c6 thé di khé sau vio beén trong song Hau Giang. Noi ‘chung, khu vue
dong triéu va dong song cing chiéu khi triéu dang s& 14 khu vuc boi lap Ngugce lai,
khu vyc trong d6 dong song va dong triéu cling chiéu khi triéu rit 12 khu vie it bi b6i
14p. Diéu nay thé hién rat r6 trén hinh H.2. B8i véi cita sOng Hau Giang, cac khu vuc
nhu vay lai dan xen nhau. Mat khac, huéng thinh hanh cda song trén ctta Dinh An
ciing bi thay ddi (tuy khOng nhiéu) theo hwéng gi6. Tat cd cac chi tiét néu tren di gop
mot phin nhat dinh gidi thich tinh biénh dong trong ch€ do béi 14p tren cita song Hau
Giang.

4. Két luan

Ngay nay, diéu klen hinh thanh cic he thong cong nghe thf)ng tin nham trg
gitp c()ng tac nghién ctru va du bio cic thong so dOng lyc 'séng bién ven bd va trén
cic cita song ciing nhu cac hé qud moi truorng clia nd da chin mudi. Co quan quén 1y
Nha nwéc v& Khi twong Thiy van nén c6 k& hoach trién khai cong tac ndy d& hé tro va
tu vén cho cic nganh chirc nang khac nhim quan 1y va khai thac tfn wu cac tiém nang
to 16n cla ving b1en ven bd rong 1om va cic ciia song quan trong clia nubc ta.
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(Ung véi séng téi trinh bay trén hinh H.1)



