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Tom tat

Mot mo hinh séng dang parabolic theo thoi gian di dugc tic gia phat trién tir md hinh séng tuyén tinh c6
d6 doc nho dang elliptic c6 bao gom s6 hang ton that. Vi cdch xir Iy bién hop 1y, mé hinh nay c6 thé md
phong su lan truyén séng tong hop khic xa-nhiéu xa-phan xa trong trudng hop cé géc séng toi rong va
séng phan xa tdc dong dén bién hé véi khoi lugng tinh todn nho. Md hinh da dugc kiém ching véi nhiéu
thi nghiém véi két qua rat phu hop.

Abstract

A time dependent parabolic model is developed from the elliptic mild slope equation including a
dissipation term. The reasonable treatment of the boundary conditions gives the model the ability to
simulate the wave transformation in cases where oblique incident waves exist and reflected waves are
imposed on open boundaries. This model can be applied to compute the combined refracted-diffracted-
reflected waves for irregular bathymetry, arbitrary shapes of coastal structures and large oblique incident
waves with relatively small computational effort. The model is verified with several relevant data and the
results show good agreement




1. Mé dau

Phuong trinh séng do doc ddy nho (elliptic mild slope equation) Berkhoff (1972 ):
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e Mo hinh parabolic: loai bo phan xa, khoi luong tinh toan nho
Radder (1979) 99 z{ik 1ookee,) i 9 .0 ]@

ox | 2kCC, ox  2kCC,ay *ay
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e Mo hinh hyperbolic: trong ty mo hinh dong chay, xir Iy bién phtrc tap,ludi min, tinh todn 16n

Ito and Tanimoto (1972) u, _ an IV, _ —ga—n : aJZJt o, ﬁ
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C dQ
Copeland (1985) vos M _g R cc vn=0
P Q* C ot ot M
Watanabe and Maruyama (1986) 0Q, 1 .,9mm) Q, 1.,0m o
ot n ox ot n ay
an+a&+&:0
ot oJx  9dy
3s P 3Q op 2 95
Madsen and Larsen (1987) A W S A0 S Ay o FAP+C o =0
Yot T T ax oy t X
0 , 0S
7\438?+}\,4Q+Cg 3 =0

Yoo et al. (1989) §+ o

o

% {l+ﬂ}la (nR,)=0 aRi{l kU}C2§C+F‘ﬁ‘Ri=0



e Mo hinh elliptic: xu ly bién phuc tap khi géc soéng tdi 16n, ludi min, tinh todn 16n

Hurdle et al. (1989) a{_ cC a@} —2ioU, L (a)f o —KCC, — iV j@ =i f,J
X, £ 0x, ox, ¢ X,
Sato et al. (1990) vz¢+kz(1+ifnj¢:0
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Yu et al. (1992 (cc,n, ), +(cc, ), +(+if,)no =0

¢ Cac mbd hinh séng khéng déu, ngiu nhién.....



2. Phuong trinh co bian

Phuong trinh séng Booij (1981): V.(CC,V®)+(k*CC, +iof, )P =0
0°D

- v(CC,VD)+ (0 ~K*CC, —iaf,)® =0
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Truong (1999) da chirng minh £ 0+k20
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Phurong trinh song dang parabolic theo thoi gian trén cé thé moé phong sw bién doi song khiic

xa-nhiéu xa-phdn xa va song vo.

3. Piéu kién bién

Doc theo bién phia bién AB, véi kx va ky 1a hé sd séng theo
phuong x va y, diu kién bién c6 xét dén séng phan xa la:

ag:ik (D,

aX X nc

-0 . )=ik, @, -(©@-92 ) =ik, 20,  -9)

mc

Trong dé Cinc la thé song tdi, Oref 1a thé song phdn xa.

Pbi voi bién trén AD va bién dudi BC (bién ngang), diéu kién bién c6 ké dén séng phan xa gidi thiéu bi Behrendt

(1985) duogc str dung: 8_@ =ik, %)
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Hinh 1 Dinh nghia vuing tinh toan

p=M



Tai vi tri b va cong trinh bién, st dung diéu kién bién c6 xét dén séng phan xa do Behrendt (1985) thiét 1ap:
oz . 1-K
— =—1kad trong d6 o = -
on 1+K

T

4. Phwong phap so

Mo hinh dé xudt la moé hinh séng parabolic bién déi theo thoi gian. Bién thoi gian ¢ ddy dwoc xem nhw la tham s6 ldp
va chi anh huwong den toc do hoi tu cua mo hinh (Li, 1994). Thé van toc la bién duy nhat cua mé hinh.

So db sai phan luan hudng an (Alternating Direction Implicit-ADI)
DPéi voi hudng x, & budce thoi gian n+1/2
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Trong mdi huéng, mot hé théng ma tran bang ba duogc tao 1ap va giai nhanh Ch(’)ng

Tién trinh giai duoc lip cho dén khi nao gid tri chénh léch JZZABS@M nho hon gid trj qui dinh.
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Tu két qua cua thé van toc séng, chiéu cao song va hudng séng s¢ dugc xac dinh



5. Kiém chimg mé hinh

Pé danh gid kha niang ctia mo hinh séng dé xuat trong viéc mod phong su lan truyén séng tuyén tinh trong viing nudc
ndng trong trudng hop thuc té (séng khic xa-nhiéu xa-phan xa c¢6 ké dén ton that do ma st va séng vd, cé cong trinh
bién, géc séng tGi rong,...), md hinh da duoc kiém chimg véi nhiéu thi nghiém (Truong, 1999). Sau day 1a mot s6 két
qua tiéu biéu.
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Kiém ching 1 tién hanh cho truong hop bii bién ¢ bac cé do doc
ddy 1/20, séng t6i thang géc véi chiéu cao séng H= 6.3 cm, chu ky
T=0.95s thuc hién bdi Izumiya (1984) trong Phong thi nghiém. Két 004 : : : | | | 04
qua thi nghiém va tinh todn rat phit hop, thé hién duoc hai diém va.
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Hinh 2 So sanh chiéu cao séng (Kiém chting 1)
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Hinh 3 Truong hop ctra dé (Kiém chimg 2)
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Pé ddnh gid mo hinh trong trudng hop c6 séng khiic xa-nhidu xa-phan xa va séng vd, md hinh duoc kiém tra véi thi
nghiém noi tiéng ctia Watanabe va Maruyama (1986) cho truong hop mot dé bién song song bd (offshore breakwater)
c6 @6 doc ddy 1/50 (Kiém chtng 3). Chiéu cao va chu ky séng thi nghiém tuong tmg 12 2cm va 1.2s. Két qua tinh todn
va thi nghiém kha phut hop, dugc trinh bay trong Hinh 4.
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4c. Phan bé song song song voi b

Hinh 4 Két qua tinh toan & thi nghiém cho trweong hop mét dé bién song song be (Kiém chimg 3)
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Kiém chung 4 dugc thuc hién cho truong hop bé cang c6 ctra vao tai Barking Sands, Kauai, Hawaii. Bottin (1994) da thuc hién mdt md
hinh vat ly tai Coastal Engineering Research Center, Vicksburg, MS, vai ti 1€ mo6 hinh 1/60. Chiéu cao séng thuc va chu ky tuong tng
122.71 m va 7 s. Géc séng téi 1la +22.5° Két qua tinh todn va thi nghiém tai 14 diém do6i ching rat phu hgp (Hinh 5).
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Hinh 5 Truong hop bé cang ¢ ctra vao (Kiém ching 4)

Cdc kiém chirng trén cho thdy cdc két qua tinh todn tir mé hinh dé xudt va két qua thi nghiém rit phit hop cho
nhiéu truwong hop thuc té.
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6. Két luan

Nhiéu nghién ctru truée diy da dwoc thwe hién nhim phat trién cac mé hinh séng tuyén tinh nham
gidi quyét cac bai toan ky thuit thue té (séng khiic xa-nhiéu xa-phén xa cé ké dén ton that do ma sat
va séng v&, c6 cong trinh bién, géc séng téi rong,...) mt cach cé hiéu qua (khoi lwong tinh toan va
b6 nhé can thiét nhé,...). M6 hinh dé xuat di twong tw cic mé hinh truéc dé, dwoc bo sung, phat
trién tong quat hon bao gom nhiéu tham sé quan trong va cac giai thuit phu hop nén cé kha ning
rng dung vao cac bai toan thuec té.
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