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MO PHONG DONG RIP VA DONG CHAY VEN BO PHAT SINH DO SONG
THEO CAC PHUONG PHAP KHAC NHAU CUA PHAN MEM MIKE 21

Phung Ping Hiéu, Nguyén Thi Khang, Lé Pirc Diing, Tran Pirc Tri'

Tém tit: Bai bdo trinh bay cdc két qua tinh todn mo phong h¢ thong dong chay do song ven bo va
dong rip trong diéu kién bdi bién cé cdc con ngam phia ngoai. Két qua so sanh voi cdc s6 liéu thi
nghiém vt Iy trén thé giéi cho thdy cdc phuwong phdp mé phong theo phan mém MIKE 21 cho cdc két
qua kha khdac nhau, trong do phirong phap sir dung MIKE 21-HD-EMS cho két qua kha quan nhat khi
so sanh voi cdc s6 liéu thi nghiém cia Haller va nnk (1997). T két qud nghién ciru cho thdy dé tinh
todn tot dong chay song ven bo bao gom ca dong rip can thiét phai sir dyng mo hinh toan du manh
mé phong dwoc tot trieong séng ven bo lam co' s tinh todn g sudt séng va dong chay phat sinh do
song. Két qua tinh todn bang mé hinh Boussinesq cho thdy c6 dé phit hop tot hon ca khi so véi sé liéu
thi nghiém vt 1y. Phwong phdp thuong dimg MIKE 21-FM HD -SW cho két qua tinh todn dong rip

sai nhiéu vé o Iém ciing nhuw do réng ciia dong chdy nay.
Twr khoa: Dong rip; Dong chay ven bo do séng; Song ven bo

1. GIOI THIEU

Dong chay trong khu vuc ven bd rat phirc tap
va co vai tro rat 16n trong viéc van chuyén vat
chat day, quyét dinh dén xu thé van chuyén bun
cat ven bo gy x6i 16 hay bdi tu bii bién, ving
bo. Trong d6, dong chay phat sinh do song dong
mdt vai trd rat quan trong va cd y nghia 16n
trong nhirng khu vuc c6 su tac dong uvu thé cua
song. Dong chay phat sinh do séng goi tat 1a
“dong chay song” trong khu vuc ven bo thuong
duoc tao ra do tac dong phuc tap cua truong
song voéi dia hinh va nhiing vat can (nhu cong
trinh, de, ke, ...) & khu vuc ven bo. H¢ théng
dong chay séng nay thong thudng bao gdm
dong chay ven doc bo va dong theo hudng
ngang bo, do tic dong cua dang dia hinh va
huéng song t6i, doi khi ton tai dong tach bo ra
khoti trong pham vi hep va c6 van tc lon (dong
rip) rat nguy hiém d6i voi con nguoi tam bién
tai cac khu vuc bai bién co dong rip nay. Chinh
vi vay, viéc mé phdng, tinh todn va danh gia
dugc hé théng dong chay song ven bo, bao gom
ca dong rip rat co ¥ nghia vira phuc vu cho tinh
toan dyu bao x6i 10, bdi tu vung ven bo vira cho
phép canh bido sém cac khu vuc c6 dong rip
nguy hiém. Thyc té hién nay, trén thé gii da

! Vién Nghién ciru bién va hdi ddao, 125 Trung Kinh, Cau
Giay, Ha Ngi
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phat trién rat nhiéu mé hinh va phuong phap mo
phdng tinh todn dong chay séng ven bo trong do
c6 thé ké ra hai phuwong phap chinh do la:
phuong phép thir nhat, mé phong song theo mo
hinh Boussinesq, sau dé, liy trung binh dong
chay trong chuyén dong song dé thu duoc dong
du do séng (dong chdy song); phuong phéap tha
hai, st dung phuong trinh nudc néng truyén
thdng va ung suit song (wave radiation stress)
dé mo phong hé thong dong chay song ven bo.
Trong phuwong phap thir hai niy, ing suat song
c6 thé dugce tinh tir két qua md phong song bang
cac moO hinh khac nhau thi dy nhu SWAN (dya
trén hé phuong trinh cin bang ning luong phd
song), MILDSLOPE (dya trén hé phuong trinh
elliptic mild slope hay parabolic mild slope).

O nudc ta, trong thoi gian qua, da c6 mot sd
tac gid nghién cfru va mo phdng dong rip cho
mdt sb bai bién ven bd sir dung mé hinh thuwong
mai MIKE 21. Trong d6, chi yéu cac nghién
ctru st dung theo phuong phap thir hai néu trén
v61 mO dun tinh song dya trén moé hinh SWAN
hay mé dun SW cua bd mo6 hinh MIKE 21. Cac
nghién ctru dién hinh c6 thé ké ra cia cac tac gia
nhu Nguyén Ba Xuan (2009) sir dung MIKE 21
v6i md dun SW dé tinh toan dong chay song
ven bd va dong rip cho béi bién khu vuc Viing
Tau; Tac gia Lé Pinh Mau (2012) ciing sir dung
MIKE 21-FM HD-SW cho m6 phong dong rip
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tai bai bién Nha Trang; Tac gia Pham Vian Tién
va Lé Van Khoa (2017) ciing st dung MIKE
21-FM HD-SW d¢é mé phong tinh toan dong
chay song va rip tai bdi bién My Khé, Pa Ning.

Nhu vdy, trong hai phuong phap ké trén &
nude ta chu yéu sir dung phuong phép thir hai
va tinh song theo phuong trinh cin bang ning
luong phd song, con phuong phap st dung
phuong trinh mild slope chua dugc st dung.
Cau hoi dat ra 1a phuong phap nao c6 kha nang
md phong tét hon, tinh toan phu hop hon doi
v6i md phong dong chay song ven by bao gom
ca dong rip? St dung mé hinh MIKE 21 thi
dung m6 dun tinh song nao phu hop hon trong
s6 cac lya chon MIKE 21-FM HD-SW, MIKE
21-HD-EMS hay MIKE 21-HD-PMS?

Muyc ti€u cua nghién ctru nay la sir dung céc
phuong phap mo6 phdng khac nhau ciia b mo
hinh MIKE 21 d& mé phong dong rip va dong
chdy song ven bo, so sanh, danh gia gilta cac
phuong phap vé&i nhau, so sanh vdi cac s6 lidu
thi nghiém vat 1y da xuat ban trén thé gioi dé
thiy dugc mic d6 phu hop, tinh ding dan cua
nhttng phuong phép néu trén.

2. CAC PHUONG PHAP MO PHONG
DONG PHAT SINH DO SONG

2.1 Phwong phap sir dung mé dun thiy luc
(hé¢ phuong trinh nuwéc ndng) va Ung suat
song tinh tir mé6 dun SW (hé phwong trinh
cin bing ning lwong pho séng)

Pay la phuong phap két hop hai mé dun cia bo
MIKE 21 (m6 dun thuy lyc va mo dun tinh song
SW). M6 dun SW tinh truong song theo phuong
trinh c4n bang ning lugng phd soéng cho ra phan bd
do cao song va trudng Umg sudt song radiation
stress. Truong tng suat song nay duoc dua vao md
dun thity lyc MIKE 21 FM HD dé tinh toan dong
chay phat sinh do song bao gdm ca dong rip. Pic
diém cta phuong phap ndy 13 trudng séng va tng
suat song dugc tinh toan khong bao gom tac dong
cta song phan xa, song tuong tac phi tuyén voi
song va voi truong dong chay phat sinh do truong
song gy ra. Song do khong dugc mo phong theo
ban chit cua qua trinh ma duoc 4p dat theo mot
biéu thire ban thuc nghiém. Do do6, do cao song
thuong bi gidm di khi d0 sau giam.

2.2 Phuong phap sit dung mé dun thuy
lwe (hé phwong trinh nuwéc ndng) va ving suat
song tinh tir mé dun EMS (hé phwong trinh
elliptic mild slope)
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Khac v6i phuong phap néu phan trén, trong
phuong phap nay, song duoc tinh theo phuong
trinh elliptic mild slope, day la hé phuong
trinh cho day c6 do dbc thoai nén viéc bién
d6i manh cua dia hinh s& dan dén sai sb 16n.
Tuy nhién, theo phwong phép nay thi mé hinh
song c6 thé mdé phong duge séng phan xa,
nhiéu xa, khiic xa va hiéu ung nudc nong tac
dong 1én truong soéng. Chinh vi vay, truong
song va g sudt song tinh theo phuong phéap
nay s€ co tinh wu viét hon phuong phap trén.
Trudng Gng sut song s& dugc dua vao mod
dun thay lyc MIKE 21 HD dé tinh toan mo
phong truong dong chdy phat sinh do song
bao gdm ca dong rip.

2.3 Phwong phap sir dung mé dun thiy luc
(hé¢ phuong trinh nuwéc nong) va Ung suat
song tinh tir m6 dun PMS (hé phwong trinh
parabolic mild slope)

Phuong phép tinh séng bang moé dun PMS
thuc chat van dya theo hé phuong trinh mild
slope nhung da dugc don gidn hoa dudi dang
xap xi parabolic nén thoi gian tinh toan nhanh
hon so véi viée sit dung md dun EMS ma van
tinh dugc cac hiéu tng nudc ndéng, khic xa,
nhiéu xa. Tuy nhién, phuong phap nay co
diém yéu 1a khong tinh duoc twong tic voi
song phan xa. Trudng Gng suit song thu duoc
tr mo6 dun PMS s€ dugc dua vao mo dun thuy
lyc MIKE 21 HD d¢ tinh toan md phong
trudng dong chay phat sinh do song bao gdm
ca dong rip.

3. CAC MO PHONG VA KET QUA

3.1 Piéu kién mb phéng dong rip va dong
chay ven bo do séng trén bi thoai ¢é hai con
ngim theo diéu kién thi nghiém vat Iy caa
Haller va nnk (1997)

Bii bién c6 cac con ngam phia ngoai va ton
tai cac khoang céach gitra hai con ngadm tao thanh
mot khe sau hon, la dang dia hinh thuong gap
trén vung bai blen ven bo trén thyc té. Bé danh
gi4 kha nang xuét hién dong chay nguoc ra khoi
gitra hai con ngam dudi tac dong cia song tdi,
Haller va cong sy da thuc hi¢n mdt thi nghiém
vat ly trén bé song tai Pai hoc Delaware va Xuét
ban cong trinh nghién ctru vé dong chay phat
sinh do song vao nam 1997. Thi nghiém cua
Haller va nnk (1997) di tré nén rat noi tiéng va
dugc cong ddng cac nha khoa hoc thé gii vé
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dong lyc hoc ven bo don nhan nhu 1a mdt trong
nhitng diéu kién tiéu chuan dé nghién ctru, danh
gia kha nang m6 phong dong rip ciia cac mo
hinh toan. Thi nghiém ctia Haller va cong su co
thé duoc md ta ngin gon nhu sau: Bii bién thoai
do doc 1/30 duogc thiét 1ap trén bé song co do
rong 18,2m chiéu dai bé 19m. Bi bién thoai ndi
vo1 vung nude cd ddy ngang phang o0 do sau
0,373m. Trén béi thoai c6 ba con ngam thiét lap
tao thanh hai khoang cach ho giira ba con ngam,
mdi khoang hé rong 1,82m. Do siu tai chan
phia ngoai cua con ngam 1a 0,1m, do sau tai
dinh con ngadm 1a 0,048m, d6 rong chan con
ngﬁm la 1,2m. Bang tao song tai x = Om (truc x
huong tr bang tao s()ng Ve‘lo bo, truc y song
song voi bo) , chan con ngam phia ngoai tai x =
11,1m, dinh con ngam xap xi tai vi tri x = 12m,
chan con ngdm ph1a bo xap xi tai x = 12,3m. Tu
duong mep nuée dén mép chan ngoai cua con
ngam xap xi 3m. Song té1 dugce tao ra c6 chu ky
1,0s, do cao song 0,494m. Cac thanh phan van
tde trung binh dd sau tai cdc mat cit x = 10m;
11,25m; 12,3m va 13m duge do dac dé danh gia
van téc dong chay phia trong con ngam tai khe
h& va phia ngoai con ngdm (chi tiét tham khao
Haller va nnk (1997)) .

Trong nghién ctru md phong, didu kién thi
nghiém tuong tu nhu thi nghiém cua Haller va
nnk (1997) duoc thiét 1ap véi ti 1& phong to 1a
25 1an (do mé hinh MIKE 21 khong cho phép
thiét 1ap tinh toan véi quy md nho trong phong
thi nghiém). Nhu vay, theo dong dang sé Froude
thi c6 thé 1dy do cao song téi xap xi H = Im,
chu ky T = 5s. Dia hinh duogc thiét lap véi kich
thude phong to 25 lan. Tinh toan duogc thiét 1ap
cho cac mé dun MIKE 21-SW, MIKE 21-PMS,
MIKE 21-EMS dé thu duoc trudng séng va
trudng ung suat. Sau d6, md dun MIKE 21-FM
HD va MIKE 21-HD duoc sir dung véi ngudn
luc 13 truong Ung suat song tinh tir cic md dun
SW, PMS va EMS d¢ tinh toan xac dinh dong
chay song ven bo va dong r1p Céc gia tri van
tbc dong chay tai cac mdt cit twong ung (vi tri
dugc phong theo ti 16 kich thudc 25 1an) véi mit
cit trong thi nghiém cta Haller va cong su dugc
xuit ra dé so sanh, danh gia giita cac phuong
phap tinh toan. Do ti 1€ kich thudc 1a 1/25 nén ti
1¢ van tdc theo dong dang s6 Froude duogc didu
chinh 1a 1/5. Trong cac tinh toan m6 phdng song
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va dong chay d6i v6i cac mo hinh str dung luéi
cdu trac (MIKE 21-EMS, MIKE 21-PMS,
MIKE 21-HD), kich thudc 6 lu6i duge sir dung
thdng nhat Ax = 1m, Ay = 1m; dbi véi mo
hinh s dung ludi phi cau tric (MIKE 21-SW,
MIKE 21-FM HD) Iuéi tinh dugc chia chi tiét
hon dwa trén dia hinh cia Iuéi ciu trac
Ax = 1m, Ay = 1m. Phan du6i day trinh bay
cac két qua thu dugc.

3.2 Cac két qua mé phéng dong chay ven
bo do séng trén bii thodi c6 hai con ngim
theo diéu Kién thi nghiém vt 1y ciia Haller va
nnk (1997)

Két qua mo phong tai cac mit cat twong Gng
v61 thi nghiém cua Haller va nnk (1997) duogc
Xuét ra. Trong do, do truc toa do theo thi
nghiém cua Haller dat Ox c6 hudng tur bang tao
song vao bo, nguoc véi trong mé phong nén
cac gia tri van toc u trong md phong sau khi
xudt ra dugc doi diu dé phu hop véi hudng cua
thi nghiém cua Haller va nnk (1997). Cac mat
cat xuat dit liéu cling dugc tinh toan sao cho
dang voi1 vi tri cia nd trong thi nghiém vat ly.
Céac két qua dong chay tinh theo cac phuong
phap khéac nhau ctia b0 mé hinh MIKE 21 véi
cac md dun tinh séng va Gmg suat song theo
SW, PMS va EMS duoc vé& trén cung do thi tai
4 miat cét cung véi s6 lidu do dac trong thi
nghiém cta Haller va nnk (1997) dé thuan tién
so sanh. Hinh 1 trinh bay phan bd truong dong
chay tinh bang bd MIKE 21-HD-EMS va vj tri
clia 4 mit cit tuong Ung véi thi nghiém vat 1y .
C6 thé thiy rd dong rip xuat hién tai hai khe
giita cac con ngam.

Hinh 1. Phdn bé truong dong chay tinh theo
MIKE 21-HD-EMS
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Hinh 2 trinh bay phan bd cac thanh phan van
tdc dong chay ngang bd va doc bo tinh theo cac
phuong phéap khac nhau, so sanh véi s6 lidu ctia
thi nghiém vat 1y ta thdy, dong chay tai mit cat
nay kha khac biét giira sd liéu thi nghiém va két
qua tinh toan. Vi tri x = 10m 1a mit cit song
song v6i bd cach con ngam khoang 2m. Tur s6
lidu thi nghiém cho thiy tai mat cit nay thanh
phan dong chay u va v déu nho, dong chay
ngang bd gan nhu bang khong. Trong khi do,
cac thanh phan van téc u tinh theo md hinh
MIKE 21 v61 cac mdé dun song EMS va PMS
van cho thiy dong tir bd ra khoi con kha 16n xap
xi 0,2m/s. Két qua dong chay tinh theo mé dun
SW cho thay tai vi tri mat cit nay dong kha yéu
mic di van ton tai dong chay ra khoi c6 gié tri
kha khac so v&i sd lidu thi nghiém vat 1y. Boi
v6i thanh phan van tdc v, cac phuong phap tinh
theo PMS, EMS hay SW déu cho thiy su sai
khac kha 16n so vé6i sb liéu thi nghiém, dic biét
tai khu vuc lan can khe sau gitra hai con ngﬁm.
Nhin chung, dong rip tinh theo mé dun EMS va

. MIKE21-EMS
Mdt cat x=10m ul )

PMS c6 xu thé manh hon tinh theo md dun SW
va co khoang céch ra khoi ciing 16n hon.

Tai mat cat x = 11,25m, day la mit cat ngay
phia ngoai cira ciia khe sdu giira hai con ngam.
Tai ddy ton tai dong chdy tir bo ra khoi (dong
rip) kha & va manh. Hinh 3 cho thdy, c¢6 sy phu
hop giita két qua tinh toan bang cac md dun
cia MIKE 21 so vé6i s6 lidu thi nghiém. Thay
r0 tai vi tri y=4,5m la tdm ctua dong rip, dong
chay nguoc ra khoi kha 16n, s6 liéu thi nghiém
la c& 14cm/s, tinh theo EMS va PMS cho gia
tri twong duong nhau c& 21cm/s, trong khi dé
tinh theo SW cho gi4 tri nhé hon nhicu c&
5cm/s. Thanh phan van téc v tai mét cit nay
kha nhé va cting kha phu hop so voi s6 liéu do
tai day, dong chay chu yeu ton tai & khu vuc
khe hé giita hai con ngdm va dong chu dao 1a
dong hudng ra khoi cua rip. Nhin chung, tai
mat cat nay, dong chay tinh theo phwong phap
sir dung mé dun EMS va PMS cho két qua tot
hon so véi tinh dong rip khi sit dung moé dun
SW cua bo MIKE 21.
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Hinh 2. Phdn bé cdc thanh phan dong chay ngang bo va doc bo tai mdt cdat x=10m

0.2 u (MIKE21-PMS)
u (MIKE21-SW)
01 —a—u (Expt)
T 0= A
)
3 ]
S -0.1 -
0.2 \v'
0.3
0 1 2 3 4 5 6 7 8 9
y(m)
. —u (MIKE21-EM
Mt cit x=11.25m ul 5)
0.2 u (MIKE21-PMS)
——u (MIKE21-SW)
0.1 ——
o ~ u (Exp
—_— e amp— k‘/‘\\ e e e
g 0F F
E W
s -0.1 /
-0.2 /
-0.3

_ v (MIKE21-EMS)
Mat cat x=11.25m
v (MIKE21-PMS)

0.15
01 —— v (MIKE21-5W)
' —a&— v (Expt)

005

L :

F N s = N i

N

> 005 [

0.1

Hinh 3. Phdn bé cdc thanh phan dong chdy ngang bo va doc bo tai mdt cdt x=11,25m
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Hinh 4. Phdn bé cdc thanh phan dong chay ngang bo va doc bo tai mdt cat x=12,3m

Tai mit cit x = 12,3m, day la mat cit ngay
phia ria trong cia con ngam, c6 thé noi day
chinh 1a chan cua dong rip tai khu vuc khe gitra
hai con ngam. Tai mit cit ndy, ta thiy két qua
md phong theo phuong phap st dung mo dun
EMS va PMS cho cac gia tri van tdc u va v kha
phut hop véi két qua thi nghiém vat 1y (xem hinh
4). Trén hinh 4 ciing thay 13, thanh phan van téc
v rat khop gitra tinh toan va thi nghiém ca vé xu
thé va do 16n. Tuy nhién, dbi v&i két qua tinh
theo phuong phép sit dung mo dun SW thi c6 su
khac biét gifta tinh todn va thi nghiém 16n hon.
Dic biét, thanh phan van tdc u tinh toan theo
SW rat nho va c¢6 xu thé ngugc véi sd liéu thi
nghiém. Gia trj van téc dong chay tinh theo md
dun SW, nhin chung nho hon nhiéu so véi s6
lidu thi nghiém. Tur két qua nay c6 thé thiy, do
tai mit cét nay la vi tri phia sau con ngém (tinh
tur khot vao bo) nén chiu tac dong manh mé cua
cic qua trinh nhiéu xa, hiéu Gng nudc nong,

Mt cit x <13m u (MIKE21-EMS)
02 u (MIKE21-PMS)
0.15

0.1

0.05

—— u (MIKE21-SW)
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phan xa b, song do va tuong tac song voi dong
chay. Chinh vi vdy, do han ché ctia mé hinh SW
khong tinh dén phan xa song, khong tinh dén
hiéu tmg nuéc nong phi tuyén va tac dong cua
song do, cling nhu tuong tac gilra song vdi song
nén da udc lwong khong tét tmg suit song, dan
dén két qua tinh dong chay phat sinh do song co
xu thé nho hon thyc té.

Trong khi d6, mé hinh EMS, PMS gidi phuong
trinh mild slope cho phép mé ta tét hon tac dong
ctia phan xa song, nhiéu xa séng va hiéu ing nudc
nong nén cho két qua kha quan hon. Tuy nhién,
do EMS va PMS déu khéng tinh dugc twong tac
phi tuyén séng voi dong chay ciing nhu twong tac
song v6i song, hiéu tmg séng d6 khong duoc mod
phong t6t nén dan dén con nhiéu sai khac vé tinh
todn Ung suat song, dan dén két qua tinh dong
chay song, tuy c6 tot hon SW, van co sai khac kha
16n vé do 16n cling nhu xu thé ctia dong chay so
v6i thi nghiém vat 1y.

Mt cét x =13m v (MIKE21-EMS)

015 v (MIKE21-PMS)

v (MIKE21-SW)
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Hinh 5. Phdn bé cdc thanh phan dong chay ngang bo va doc bo tai mdt cat x=13m

Nhan dinh trén c6 thé thiy rat rd tai mat cat x
= 13m. Trén hinh 5 cho thdy, ca ba phuong
phap tinh toan déu cho két qua rat sai khac so
v6i két qua thi nghiém vat 1y tai mat cat x=13m.
Nguyén nhan 1a do tai mat cit nay, tinh phi
tuyén ting manh va muc do tuwong tac giita cac
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thanh phan ting 1én do d¢ sau ¢ day nho hon tai
mat cit x=12,3m va n6 nam trong ving séong do,
noi chiu tac dong manh ca cua hi€u ung nudc
ndng 13n phan xa song tir bo cling nhu hé théng
dong chay phuc tap ven bo. Chinh vi vay, do
cac md hinh EMS, PMS déu chua mo ta tét
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duogc tac dong cia song dd, tuong tac phi tuyén
song véi song, song phan xa, nhiéu xa, va tuong
tac song v4i dong chay, nén két qua mod phong
hé théng dong chay phat sinh do song ¢ khu vuc
vay gip nhiéu sai s6t do viéc tinh toan chua
dung Gng suét song.

3.3 Két qua mé phéng biang méd hinh
Boussinesq

Tir cac két qua mo phong theo ba phuong
phap cta bdo MIKE 21 (SW, EMS, PMS) dbi voi
dong chay phéat sinh do séng cho thdy, néu
khong mo phong tét truong song thi ddi véi cac
khu vuc ¢ dia hinh phirc tap ton tai twong tac
phi tuyén manh, ton tai cong trinh va dic biét co
hé théng dong chay song phuce tap thi viée mo
phong dong rip la rat khé cho két qua tot. Dé
thiy duoc nhitng nhan dinh trén 1a c6 co so,
nhom nghién ctru da thuc hi¢n tinh toan truong
dong chay song voi viée st dung hé phuong
trinh Boussinesq va cac diéu kién tinh toan
giong hét nhu di tinh bang bo MIKE 21, dé mo
phong cho diéu kién thi nghiém cia Haller va

Mt cit x=11.25m
— u (Boussinesq)

—8—y (Expt)

0.2

0.1

0 l——Jl/lD.\

-0.2

u(m/s)

0 1 2 3 4 5 6 7 8 9

y(m)

nnk (1997). Céac két qua tai hai mat cat x = 13m
va x= 11,25m dé so sanh véi s liéu thi nghiém
cua Haller va nnk (1997).

Tir hinh 6 ta thay, két qua mdé phong dong
chdy song theo md hinh Boussinesq kha phu
hop v6i s6 lidu thi nghiém cia Haller va nnk
(1997). Pic biét trén hinh 6 thiy rd d6 16n cua
dong rip cling nhu d6 rong cua né dugc mo hinh
Boussinesq md phong kha tdt, co thé thiy tot
hon han phuong phap mé phong bang EMS hay
PMS ¢ trén. Mic du ¢ su sai khic vé thanh
phan vén tdc v nhung d6 sai khac khong 16n va
xu thé cta thanh phan véan téc nay kha phu hop
v6i 86 lidu thi nghiém. Céac két qua so sanh tai
mit cit x=13m (xem hinh 7) cho thdy su phu
hop rat tot giira md phong va thi nghiém. Ca
thanh phan vén toc u 1dn thanh phan v déu cho
xu thé rét phu hop véi két qua thi nghiém, do
16n cta dong chay cling ¢ cung bac dai lugng,
tuy nhién, con c¢é su sai khac nhung vé tong thé
la phi hop va tot hon rat nhiéu so v&i ba
phuong phép tinh toan theo MIKE 21 néu trén.

M3t cit x =11.25m ——v (Boussinesq)
0.2 —8—v (Expt)

0.1

v(m/s)

° ./Jlr\—/l/ <V'_‘:

-0.1

-0.2

0 12 3 4 s 6 7 8 9
y(m)

Hinh 6. So sanh két qud mé hinh Boussinesq voi thi nghiém vt Iy tai x=11,25m

Mt cat x = 13m —— u (Boussinesq)

02 —8—y (Expt)

0.1

u(m/s)
o

-0.1

-0.2

y(m)

Mt cét x = 13m

—— v (Boussinesq)

—=— v (Expt)

0.2

o1 /x\

-0.1

v(m/s)
o

-0.2

y(m)

Hinh 7. So sanh két qud mé hinh Boussinesq voi thi nghiém vt Iy tai x=13m

4. KET LUAN

Bai bdo trinh bay két qua mo phdong dong rip
va dong chay ven bo do song theo ba phuong
phap thong dung cua b md hinh MIKE 21 cho
bai toan song phat sinh dong rip gitra hai con
ngam trén bai thoai theo d1eu kién thi nghiém
ctia Haller va nnk (1997). Két qua cho thay, ca
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ba phuong phdp st dung trong bo6 MIKE 21
(MIKE 21-FM HD-SW; MIKE 21-HD-EMS;
MIKE 21-HD-PMS) déu udc luong sai léch
dong rip va hé thong dong chay phia trong Vung
song d6. bac bi€t, d 16n cla dong rip va do
rong cuia nod dugc udc lugng thién lon doi voi
phuong phap sit dung MIKE 21-HD-EMS va
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MIKE 21-HD-PMS, trong khi do, phuong phap
st dung MIKE 21-FM HD-SW cho két qua kém
hon hai phuong phap trén va ude lugng do lon
cing nhu d§ rong cua dong rip la thip hon
nhi€u so vai s0 liéu thi nghiém. Nguyen nhan c6
the chi 0 do la vi¢c tinh truong song va ung
suat song theo cac mo hinh tinh song EMS,
PMS hay SW con bo sot nhiéu yéu tb tac dong
truc t1ep dén truong song ven bo dan dén tinh
toan xac dinh truong (g sudt song chua dung,
chinh diéu nay dan dén hé qua la truong dong
chay phat sinh do song dugc md phong sai léch
nhiéu so voi thuyc té. Tuy vay, ddi voi ba
phuong phap trén thi st dung phuong phap
MIKE 21-HD-EMS Ia kha quan hon ca, cho két
qua phu hop hon cac phuong phép con lai.

Tinh toan thir nghiém v61 mé hinh
Bouss1nesq da cho thay tinh wu viét khi st dung
mo hinh nay mo6 phong dong rip va dong ven bo

TAI LIEU THAM KHAO

do song. Két qua so sanh voi thi nghiém vt 1y
cho thiy co sy phu hop t6t vé xu thé cling nhu
do 16m. Piac biét 1a két qua mé phong do 16n va
dd rong cua dong rip.

Qua két qua nghién ctru ¢ ddy, khuyén nghi khi
tinh toan, m6 phong dong rip, hay dong chay song
ven bo nén st dung m6 hinh MIKE 21-HD-EMS
thay cho viéc su dung MIKE 21-FM HD-SW.
Céch tot nhat hién nay d¢ moé phdng, tinh toan
dong chdy phat sinh do song khu vue ven bo bao
gom ca dong rip la st dung moé hinh Boussinesq.
Tuy nhién, tinh toan theo md hinh Boussinesq doi
hoi thoi gian tinh toan lau hon nén véi bai toan
thuc té, can can nhic nhung truong hop st dung
duoc Boussinesq thi can sir dung triét dé, dé dam
bao tinh dung dan cua két qua tinh toan.
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Abstract:
SIMULATION OF WAVE INDUCED CURRENTS AND RIP USING VARIOUS
MODULES OF MIKE 21 SOFTWARE

The paper presents the simulated results of wave-induced current in the nearshore areas and rip
currents on a beach with submerged dunes. Simulated results were compared with physical
experiment data. The comparision between the simulated results and physical experiment data of
Haller et al. (1997) showed that the best method among the three methods provided with MIKE 21
in this study, was MIKE 21-HD-EMS. The results also show that it is necessary to use a strong
mathematical model to simulate wave field, which is used to caculate the wave radiation stresses,
for simulation of wave-induced currents including rip currents. Simulated results of the model
using Boussinesq equation were the most suitable in all of methods used in this study and
satisfactory agreement in comparison with the laboratory data given by Haller et al. (1997). The
rip current results caculated by MIKE 21-FM HD-SW which is the most used before, have large
discrepancies of current speed and range in comparison with experimental data.

Keywords: Rip current; Wave induced current; Nearshore waves
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