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Toém tét - Dong rip (Rip current) la mét dang dong chay déc biét
dwgc hinh thanh trong viing séng d6 ven bd. Dong rip la dong chay
manh, hep va cé xu hwéng tach be, co ché hinh thanh ctia né c6
sw lién quan mat thiét véi cac dang dia hinh b, day bidn va cac
dac treng cla trwdng soéng téi tac dong. Trong bai bao nay, nhém
tac gia xdy dwng mo-dun tinh (ng suét tan xa séng (radiation
stress) dwa trén ly thuyét dong lwc hoc dong Rip cla Longuet-
Higins M. S. va Stewart R. W (1964). M6-dun nay cé tén goi la
RS (Radiation Stress) dwoc két néi véi mé hinh thay lwc HYDIST
dé tinh toan sw xuét hién ctia dong Rip ven be. Céc két qua tinh
rng suat tan xa song tr mé-dun RS twong do6i phu hgp voi cac két
qua tinh tir Mike 21 NSW. Day |a tién d& dé phat trién hoan chinh
b6 phan mém cdia Viét Nam phuc vu tinh toan dong Rip.

T khéa - dong Rip; mé-dun RS; HYDIST-RC; (rng suét tan xa;
mo6 hinh thty dong Iwc.

1. Giéi thi¢u

Dong Rip (Rip curent) la dang dong chay ven theo bd
bién va hudng ra khoi, xay ra trong pham vi séng d6 tro
vao bo, ludng dong Rip kha manh, hep (<30 m), dai khoang
100 — 150 m vudng goc vai bo. Thong thuong cau trac
dong chay duoc tao thanh tir sy birc ngang voi ludng chay
song song doc bo, nén nguoi ta con goi nd la dong rut, hay
dong ao xody... Theo Bowen [1, 2], dong Rip dugc dinh
nghia la dong chay hep, manh di chuyén ra phia bién qua
khu vuc soéng v, con theo Shepard va Inman [3] thi dong
Rip 12 mot hé théng hoan luu gan bo.

Dong Rip dugc hinh thanh do tong hop nhiéu yéu té
nhu dia hinh, séng, gié... trong d6 yéu t6 d& nhan thiy nhat
1a dia hinh day (noi c6 mot lach sau ndm giita hai bai cat)
va truong song tai khu vuc ven bo.

Hinh 1. Co ché hinh thanh dong Rip

Abstract - A rip current, often simply called arip, is a specific kind
of water current which can occur near beaches with breaking
waves. A rip is a strong, localized, and narrow current of water,
which moves directly away from the shore, and its formation
mechanism is closely related to shoreline, bathymetry and wave
field characteristics. In this paper, the authors establish a
radiation stress module based on the rip dynamic theory
developed by Longuet-Higins M.S. & Stewart R.W (1964), called
RS (Radiation stress). The module is connected to the HYDIST
model to calculate the occurrence of the rip current. The RS
module yields relatively consistent results with the Mike 21 NSW
results, which is a precondition for developing Vietnam software
to calculate Rip current.

Key words - Rip current; RS module; HYDIST-RC; radiation
stress; hydro-dynamic model.

Ly thuyét dong lyc hoc dong Rip vé co ban duoc xay
dung trén khai niém ctia Longuet-Higins M. S. va Stewart
R. W [4] vé su thay ddi ung sudt tan xa song (radiation
stress) theo khéng gian — mét loai dong déng lugng vugt
troi (excess flow of momentum). Sy chénh léch tmg suét
tan xa song tao nén chénh 1éch do cao mat nurde bién ven
bo, trong d6 ¢6 noi mat nudc dang cao hon binh thuong
(set-up) va noi c6 miat nudc giang thip (set-down). Su
chénh 1&ch nay tao nén dong chay tir khu vuc “set-up” dén
khu vuc “set-down”. Co ché nay la co ché cau tao dong do
s6ng, dong chay do song xuét hién trong ving c6 dia hinh
phu hop c6 dang chdy vong nguoc lai, tai nhirng diém giao
ctia dong nghich chiéu s& xuat hién dong “feeder”, chay
doc bo, va theo ranh hep, sdu ma tach bo chay ra xa tao
thanh dong Rip (Hinhl).

Bai toan tinh dong Rip 1a bai toan thuy lyc dudi tac
dong cua song gié trong vung bo bién co dia hinh turong
thich. Su thay ddi ung suit tan xa song vung ven bo két
hop véi dia hinh dic biét va sy xuat hién dong Rip c6 quan
hé chit ch& va tac dong qua lai v6i nhau. Dong Rip xuét
hién cang 1am cho cac rinh ngdm gitra cc bii cat sdu hon,
tao nén dia hinh cang thich hop hon cho dong Rip dé dang
phat trién. Két hop v6i sy thay d6i cua yéu t6 song gio theo
mua, cang lam cho dia hinh d4y ving ven bo dich chuyén,
kéo theo sur dich chuyén cua vi tri dong Rip.

Trong nghién clru nay, Cac tac gia trinh bay tdng quan ly
thuyet xdy dung md-dun RS tinh tng suét tan xa song — yéu
t6 gay tac dong nhiéu nhat dén su hinh thanh dong Rip, két
quéa tinh toan tr md-dun ndy 1a diu vao cho md hinh
HYDIST-RC [8] dé tinh sy xuat hién dong Rip cb dinh tai
mdt ving clia bo bién Nha Trang thugc tinh Khanh Hoa.
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2. Xdy dung mo-dun RS tinh irng suit tan xa séng
2.1. Co 56 Iy thuyét song
. Phuong trinh co ban trong tinh song 1a phuong trinh can
bang tac dong song du‘gc xay dung cho ca hé toa do
Descartes va hé toa do cau [5, 6].
Trong hé¢ toa d§ Descartes né“qn ngang, phuong trinh
bao toan ddng lugng song dugce viét nhu sau:
Zrv.N =2 (1)
Trong d6:
N (X, o, 0, t) : mat do anh huéng;
X(x,y): toa do Descartes;
G: tAn s6 goc tuong adi, o = 2xf:
0: hudng song;
t: thoi gian;
V: toan tr vi phan bon chiéu trong khong gian %, ¢ va 6;
S: s6 hang gdc cuia phuwong trinh cin bang ning luong;
S =Sni + Sgs + Spot + Ssurf;
Sni: nang luong song do gio;
Ses: nang lugng phan tan do séng bac dau;
Shot: nang lugng hao mon do ma sat day;
Ssur: ndng luong phan tan do song vo.

V(Cx, Cy, Co, Co): vén téc truyén ciia nhom song trong
khong gian 4 chiéu dugc tinh theo cong thirc (2), (3), va (4):

ax - 7
(cxcy) = —: =cg+U (2)
do do 6U
CJ_E_G_[ +UVd] Cg (3)
de dc dd 7 oU
o= = 5aom t Ko ()

Trong do:

s la toa do khong gian trong hudng song 6, m la toa do
vudng goc voi s.

V, 13 toan tir vi phan 2 chiéu trong khong gian ¥;

¢y la do 16n cua van tbc nhom song;

U 1a véc-to van tde dong chay trung binh theo dé sau;

d la do sdu myc nudec;

k 14 s song.

Ung suét tan xa song (Sxx, Sy, Sxy) 12 lyc mat biéu thi
su van chuyén dong nang qua mot bé mit. Chi s6 diu tién
trong ky hiéu cta ng sudt tan xa s6ng biéu thi hudéng vén
chuyén cua dong nang (huéng theo phuong x hodc phuong
y) va chi so thir hai ky hiéu thanh phan ctia né trén ting
phuong (x hodc y), don vi 1a N/m.

Cong thirc tinh ng suét tan xa song dugc tinh theo
cong thire (5), (6) va (7) [4]:

_ kh 1 2 kh
Sxx = E ((sinhzkh + z) cos°6 + sinhzkh) (%)
_ kh 1\ . 2 kh
Syy =k ((sinhzkh + 2) sin®8 + sinhzkh) )
kh 1\ .
Sxy =Syx=E ((—Sinmh + E) stcosQ) (7)

0: Goc song toi;
E: Néng lugng song, E = %ngz;
H: Chiéu cao séng (m);
k: S6 song;
h: Gia tri d6 sau tai vj tri tinh (m).
Mdi quan hé giita tan s6 goc va sd song ¢ duge tinh
theo cong thirc (8):
o= gktanh(kh) (8)
2.2. 8o db tinh teng suit tdn xa séng ciia md-dun RS
) Ung suit tan xa song duogc tinh tir cac dir liéu ban dau
gom:
(1) Ban d6 d6 sdu dja hinh;
(2) Dit liéu gi6 dau vao: van toc gid, hudng gio;
(3) Dir liéu thong s6 ma sat day, hé s nhét rdi ngang.
Cac thong s6 ban dau vé sb song va hudng song dugce
tinh bang cac phuong trinh tinh toan phé STWAVE véi cac
déc trung veé do cao song, chu ky song va goc song (nho
mo hinh Mike 21 NSW) va ban do6 dia hinh [7]. Sau do,
ung suat tan xa song (Sxx, Syy, Sxy) duoc tinh theo (5), (6)
va (7).
So d6 tinh dugc trinh bay trong Hinh 2.

Mike NSW

Hm, Tm,6m
+  Diéukién gio

Ket qua trén toan mién
+ D¢ caosong H

Tinh thong 56 ban diu
. g=28

ding

kh
Sxx

Sinh2kh +3 2 mhzkh>

kh 1\ o kh
smleAh )"0 Snakn
=p((=2 +73) sindeoso

= & \\simnz2kn * 2) "0¢08

Hinh 2. So' d6 tinh itng sudt tan xq séngciia md-dun RS
2.3. M0 hinh tinh dong Rip HYDIST-RC

Mo6-dun RS sau khi dugc xay dung lam dau vao cho mo
hinh tinh dong Rip HYDIST-RC [8] va duoc tng dung dé
tinh toan dong Rip.

Diéu kién diu vao cho mé hinh gdm: Pia hinh day, diéu
kién bién, didu kién ban dau va Gng sudt tan xa song
(Sxa Syy, Sxy).

So d6 tinh dong Rip ctia md hinh HYDIST-RC dugc
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trinh bay trong Hinh 3. Trong khung tinh toan nay, mé hinh
MIKE 21 NSW s¢€ dugc trng dung dé tinh toan do cao song,
chu ky song va goc song téi.

Dia hinh day
Piéu kién bién

Diéu kién ban déu

Thong s6 diéu kién bién,
—> diéu kién ban dau, ing xuat

tiép song

Mo hinh thuy lye

Do sau muc nude
Van téc dong chay
Vecto van tée
dong chay

Hinh 3. So d6 tinh todn dong Rip ciia mé hinh HYDIST-RC

3. Kiém tra mé hinh
3.1. Chon viing tinh kiém tra mé hinh

Khu vure ap dung tinh toan dong Rip 1a khu vuc bai bién
Nha Trang, khu vuc c6 s6 lugng du khach trong va ngoai
nudc dén tam bién rat dong, khong nhiing vao mua hé ma
con vao ca mua dong. Tuy nhién, khu vyrc nay bi anh huong
cta dong Rip do day bién Nha Trang c6 d6 doc twong doi
16m [7], nén khi song tac dong manh vao bo, bai bién thuong
bi x0i, tao thanh cac ranh sau trén bai bién, con lugng cat do
song bao mon da dugc mang ra bién, sau do boi lang, tao
thanh nhitng bar cat ngam ton tai trong doi xa bo.

Vi tri khu vye tinh toan nhu trén Hinh 4 va dia hinh day
nhu trén Hinh 5.

Hinh 4. Bdi tim Nha Trang (nguén Google Earth)

A
Vung 1
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3.00
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Ving 2 i

20 60 100 140 180 220 260 300 340

Nguon: Vién Hdi dwong hoc Nha Trang, 2012
Hinh 5. Ban d6 dia hinh ddy khu viee béi tim Nha Trang
3.2. Kiém tra cdc két qud tinh tng sudt tdn xa séng tir
mo-dun RS

Trong phan nay, dé kiém tra tinh dung cta mé hinh tinh
(g suét tan xa séng, Nhém tac gia da sir dung cac két qua
tinh dugc tir md-dun Mike 21 NSW [7] dé so sanh.

Thong §é dau vao mo hinh toan tinh tmg suat tan xa
song bao gom:

- Truong do cao sébng Hy (M);

- Truong chu ki song T (S);

- Trudng huéng song Om (d0);

- D0 sau dia hinh day.

Céc dit liéu nay duoc lay tir Mike 21 NSW.

Thong sé dau vao mo-dun Mike 21 NSW dugc trinh
bay trong Bang 1:

Bing 1. Thong s6 dau vao md-dun Mike 21 NSW

Hang muc Thong 56 chon lwa
Phuong trinh|- Céng thirc phé: cong thiic tham sb tich hudng.
co ban - Cong thire thoi gian: khong ddi theo thoi gian.

Picu kién muc
nuoc

- Léy theo diéu kién ban diu: muc nudc chuin
bang 0.

biéu
dong chay

kién

- Ly theo diéu kién ban dau khong co dong
chay.

Diéu kién gid
dau vao

Pugc léy dudi dang hing sb:
- Van toc gié: 12m/s
- Hudng gi6: Hudng Pong (90°)

Piéu kién ban
dau

Pugc lay theo diéu kién ban dau phd song
JONSWAP.

Piéu kién bién

- Chiéu cao song ngoai khoi (Hmo): 1,5 m.
- Chu ki séng (Tp): 7s.
- Hudng song: Hudng Pong (90°).

So sanh cac két qua tinh toan trudong tmg suét tin xa
song tir mo-dun RS va Mike 21 NSW ta thdy cac két qua
tinh toan kha phii hop. Két qua tinh toan Sk, Sxy, Syy €0 gia
tri gﬁn nhu béng nhau, dién hinh tai vi tri duoc cha thich &
Hinh 6, gi tri tinh toan tir hai mé hinh cho thy Sy déu 16n
hon 1,2 m3/m?, tai Hinh 7, gié trj Sxy déu 16n hon 0,2 m3/m?
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va Syy c6 gia tri 16n hon 0,65 m3/m? (Hinh 8) khi st dung
ca hai m6 hinh. Hinh 6, 7 va 8 trinh bay két qua tinh toan
trudng (g suét tin xa song (Sxx, Sxy, Syy) tir mé-dun RS va

Mike 21 NSW.
Stx(m*352)
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Sxx [ms2)

Undefined Value
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Hinh 6. Két qua tinh todn triong tng sudt tan xq song (Sx) tie
Mike 21 NSW (tréi) va mo-dun RS (phdi)

Sxy

Sxy(m*3/5°2)

Sxy [m3/s+2)

el
Undefined Value

5 100 150 200 250 300 350

Hinh 7. Két qua tinh todn truong img sudt tan xa séng (Sxy) tir
Mike 21 NSW (tréi) va mo-dun RS (phdi)

Syy

Syy [m¥s2)
Abow

£05- 0
Below -0.05
Undefined Value

IR

0 100 % 10 150

Hinh 8. K&t qua tlnh todn truong tmg sudt tan xq song (Syy) tir
Mike 21 NSW (trai) va mo-dun RS (phai)

3.3. Két qud tinh dong Rip tir mé hinh HYDIST — RC va
thdo ludn

Céc thong sb dau vao dé so sanh két qua tinh toan [7]
gom:

- Pia hinh day khu vyc bién Nha Trang.

- Ung sut tan xa song: duoc tinh véi cac thong sb trinh
bay trong Bang 1 v6i hudng gié 1a huong Poéng, van tdc
12 m/s; chu ki séng T 7s; chiéu cao song Hm 1,5 m.

Bing 2. Théng s6 ddu vao md-dun HYDIST-RS

Hang muc Thong 50 chon lua
Budc thoi gian |0,25 s

Thoi gian chay |4 gio

Bléu klén X SA N A A N 2
dong chay Lay theo dicu kién ban dau khong c6 dong chay
Do nhétroi  |Pugce lay dudi dang hang so: 5

Tinh theo cong thirc Manning
Ma sat day

Gia tri hé'lng sb: hé $6 nham Manning =0,03125
Ung suat tan xa song theo 1y thuyet

Puoc liy dudi dang hing s trong cac truong
hop gi6 dugc tinh trong mA-dun tinh tmg suét tan

Dbicu kién song

Xa.
Didu kién ban|/Muc nudc ban dau bang 0
dau Van toc dong chay (u, v) trén toan mién bang 0

Diéu kién bién |Dao dong muc nudc tai cac bién dugce léy béng 0

Két qua dugce phan tich tai ving 1 (Hinh 9) va viing 2
(Hinh 10) (vi trf ving 1 va vung 2 duoc the hién nhu trong
Hinh 5). Dya vao Hinh 9 va Hinh 10, ta thay rang:

- Két qua vi tri xuét hién va cdu tao dong Rip ciing
kha twong dong.

- Vé van tdc, két qua tinh toan ciing khong chénh 1énh
nhleu vé gid tri, cu thé, & ving 1, dong Rip chay ra voi van
tde tir 0,2 — 0,4 m/s tir bo ra khoi; & viing 2,van tdc ciing &
khoang 0,2 — 0,4 m/s.

|

Dong rip

I]}l\

LLLLLiprenl

Hinh 9. Két qua tinh todn dong Rip tir m6 hinh Mike 21 NSW
(tréi) va mo hinh HYDIST-RS (phdi) tai ving 1

L

H|nh 10. Két qua tinh todn dong Rip tir mé hinh HYDIST-RS
(phai) va Mike 21 NSW (trdi) tai vung 2

4. Két luan
Nghién ctru da xdy dung dugc va kiém tra két qua mo-

dun tinh toan trudng tng suit tan xa song RS, day la dit
liéu dau vao cho mé hinh tinh toan sy xuat hién dong Rip.

Sau khi thiét 1ap moé-dun va tich hop v6i mo hinh
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HYDIST-RC, nhom tac gia da kiém chimg sy xuat hién dong
Rip & khu vyre Nha Trang. Két qua cho thiy vi tri, ciu tao dong
ciing nhur van toc dong ciia mo hinh HYDIST-RC khé tuong
ddng vai két qua dugc tinh tir mé hinh Mike 21 NSW.

Tuy nhién, md hinh RS con can ¢6 sy trg gitp tinh toan
(tinh toan chiéu cao song, chu ki song, goc song toi) tir
phian mém Mike 21 NSW. Trong thoi gian t6i, cac tic gia
s& phat trién tiép m6-dun tinh chiéu cao song, chu ky song,
va hudng song, va tich hgp toan by vao mo hinh HYDIST
—RC nhim hoan thién mot mé hinh tinh toan sy xuét hién
dong Rip “made in Vietnam”.

Trong tuong lai, cac tac gia ciing s€ nghién ctru phat
trién thém mo hinh d¢ tinh toan dugc sy di chuyén ciia dong
Rip ven bo.

Loi cadm on: Nghién ctru dugc tai trg boi Pai hoc Quéc
gia Thanh phé HO6 Chi Minh (PHQG TP.HCM) trong
khuon kho dé tai “Nghién ctru xdy dung mé hinh toan tinh
su xuat hién dong Rip ven bd bién” mi sé C2017-20-30.
Nhém tac gia chan thanh cam on su hd trg ndy.
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