g1 B~ W e

Chvong 3: Pong lyc hoc bo bién

Hién twong song v va cac dang song vor
Chi s0 s6ng v va gi¢i han séng vo
Phan loai dong chay & gan bo
Dong tiéu, dong tuan hoan
Dong chay doc bo
a. Tinh van toc dong chay doc bo
b. Phan bo lwu toc cia dong chdy doc bo



The Wave Route

Song vo khi

mai trwdc qua doc,
Van toc chuyén dong cda
chan va dinh séng khac nhau
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Séng “bo nhao” hay
“v& cuon” (plunging)

Alphapure Design Studio

Séng “vo bo” hay “vé dénh” (surging)



Dang song vo (tiép)

Galvin bo sung thém loai song do sap (collapsing breaker),
la dang v& trung gian gitta séng bé nhao va séng vo bo

Quan sat 1 bai bién, tai cac thoi diém khac nhau, c6 thé
thay nhiéu dang s6ng vé khac nhau.

Dang séng v& chiu su chi phdi cia cac yéu to nao ?
chiéu cao cla tirng con séng va sw twong tac gitra
song v&i day bién noi séng vor

- s6ng bac dau hay xay ra & bo bién thodi v&i song cé do déc lon

- s6ng bo nhao: & bo bién déc véi song cé dé déc trung binh

- s6ng vo bo: & bo bién rdt déc véi séng cé dé ddc nhd

Khoé phan biét ranh giéi gitra 2 loai ké ti€p, du c6 cac chi so
(xem slide tiép)



Cac chitiéu song v&
Galvin (1968) duv doan gan ding dang soéng vo
dwa trén cac quan sat trong phong thi nghiém,
can ci vao ti s0 H, /L tan?f3 & nwdc sau hay
H,/gT*tanf v&i vang séng vo. Khi ti s6 nay (con
goi la hé so séng vo (breaker coefficient)) tang,
dang séng v thay doi tir song vo b dén b6 nhao
roi song bac dau.
Guza va Bowen (1975) dé xuat hé so6 surf scaling
factor1a H/2Cytan?[3 va cling c6 sw bién thién
theo chiéu hwéng twong tu.



Chi s6 song v@ Iribarren

Battjes (1974) da sap dat ty s6 nay thanh dang biéu thikc
v&i cac tham s song nwéc sau va gan bo, goi 1a chi so
Iribarren - hay la chi s6 séng v, ki hiéu &

tan 3 tan 3

§O=1/HO/LO §b=1/Hb/LO

(d6 doc bai trén can bac hai d6 doc séng)

Spilling (séng bac dau) €,<0,5 g, <04

Plunging (s6ng bo nhao) 05<&,<3,3 0,4<E, <2,0

Surging (séng vo bo) g,>3,3 g >2,0




Gioi han song vo
Theo ly thuyét séng tuyén tinh cia Airy, khi truyén vé bo cac
song bién do nhoé sé mat on dinh va v khi ty so H, /h, gidm dan
vé mot gia tri téi han v.
Theo ly thuyét véi song don, y = 0.78 (Galvin 1972)
Gia tri thuc do cua y xac dinh trén mang séng dao dong rat 1én,
phu thudc cht yéu vao dd doc bai bién (Ippen and Kulin,1954; Kishi
and Saeki, 1966) va ca d0 doc song nwéc sau.
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Cong thic tinh gigi han song vo

¢ KaminSky and KI‘aus (1993) Yo experimental data
dwa ra cong thirc kinh nghiém: |1 P

y=1,20&""

0.88 Miche
Sol. wave
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e Cac cong thirc dwoc dung trong phan mém Wadibe:
— Battjes va Stive (1985):
y =0,5+0,4tanh(33s,)
— Ruessink va nnk. (2003):
y =0,76kh +0,29

e VD: tlr chuoi s6 liéu két qua Wadibe [web], hdy tinh y
(Goiy: tinh &, trwoc).



Tinh toan chiéu cao song vo

theo quan diém nang lvong: Munk (1949)
e Khong xét t&i toan bd qua trinh bién dang séong
va hiéu rng nwoc nong
Gia thiét coi nang thong song (energy flux) tai
vung song vo va tai vung nwdc sau la nhw nhau
» 'ng dung ly thuyét séng don tai viing séng vy

v(i gidi han song vory = H, /h, = 0.78

H, 1

H, 33(H,/L)"
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Tinh toan chiéu cao song v& (2)

Komar & Gaughan (1972)
e St dung cung phwong
phap ti€ép can

e Gidi han song vo v, duoc
xac dinh tir cdc quan trac
ngoai thuc dia

e Hé so kinh nghiém, 1ay phu
hop v&i SL thwe do va PTN

H, 0563

H, (H,/L)"

Kamins|

kv & Kraus (1993)

*Triso|

nam mii 1ay theo

kinh nghiém 74

e Phan tich so liéu PTN

* Cho két qua phu hop nhat
trong PTN

e Nhung két qua thién 1on

(25%) s

o v&i so liéu do tai

hién trueong

H,

H,

0,46
(Ho/Ly)™"
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Do thitvong quan H, /H, ~H_/L,
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Chiéu cao séng v3 , H, {cm)
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Cong thirc Komar va
Gaughan (1972) co
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thanh
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Phan loai dong chay gan bo

a) Dong tuan hoan don vi

-H \é thong ‘Ei(‘)ng\chéy. ’Euén an T e
hoan bao gom dong tiéu \M i
(dong tach bd) két hop véi — I N
dong chay doc bo _

- Dong chay doc b do song ) Do i o g

tac dung xién goc voi duwong . 5}9

bo
- Dong tuan hoan trung gian
(két hop 2 dang trén)

c) Séng t&i xién goc voi dwong bo
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Cell Circulation

\
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Dong tiéu, hién tvong

Dong tiéu thwong manh va hep, c6 hwong chay ra phia bién va di
qua vung séng v (~ 8 km/h rong 10-30 m).

Van Chuyen cac vat troi noi va bun cat tao thanh nhirng luong
dong chay co mau sac hoan toan khac biét véi ving nwéc & xung
quanh no6

Pwoc nuoi dudng boi cac dong chay c6 hwdng doc b bén trong
vung song vo co hwdng ngwoc nhau di ra tw trung tam.
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Co ché hinh thanh dong tiéu (rip current)

Nudc dang thap

1. Dong tudn hoan néi chung hay cu thé la Eag nlffs i)
dong tiéu, dwoc hinh thanh do sw bién
thién chiéu cao séng v& theo hwéng doc N <
bo. N6 sinh ra sw bién thién twong &ng ctia NN (deng tach b5)
cao trinh muc nwéc dang do séng trong dai
song vao.

Dong chay
doc bs

2. Dong chay doc b¢, chay tr noi co6 sdng,
nuwdc dang cao toi noi sOng va nwéc dang
thap. Pay la di€m hdi tu chia dong chay va
c6 sw d6i hwdng cia dong tiéu chay ra bién S6ng 161 (Hs 16) tit Ging o

\

3. Chiéu cao nwéc dang do thanh phan S vé
phia b& clia tng suit phat xa can bang voi

gradient ap lwc ctia dd déc mat nuwédce cod
hwéng vé phia bifn & ving\ven bo: N (dong ey J
H DS et - B
- (\f o7
a 77 1 ah Y _,/L_,/‘\_,d——__
— = — Séngnhs(Hs nhé)  Nugc dang thip [
0x 8 |ox ‘
1+—
\ 377



Co ché hinh thanh dong tiéu (2)

1. Song v& tai dai cat doc bo xuat

hién trwérc séng vo tai phan
lach

2. S6ng vo lam dang MN phia
trén dai cat doc bo so vdi cao
trinh mit kénh

3. Xuat hién chénh léch muc
nuwéc do hién tuong dang MN
phia trén dai cat

4. Chénh léch mwc nwéc sinh ra
dong chdy doc b& (dong nuéi,
feeder)

5. Dong doc b Khi hoi tu sé doi
hwo'ng di ra bién, chay qua,
lach sau, hoac vung thap nam

gitra cac dai cat doc bo
(NOAA National Weather Service)




Dong tiéu lan can cong trinh

e Dong tiéu cé thé xuat hién gan cac cong trinh xay dwng
trén bai bién nhw dap mé han, dip ngan bun cat, cau tau

hoac cac cong trinh khac.
e Co ché hinh thanh: do nwéc
bi don ép va chay ra phia
bién qua mot lach sau, hep

e Dong tiéu cé thé la hé qua
cua hién twong dong chay
doc bo bi chéch hwdng khi
gap cong trinh cirng.

Rip Current
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Twong tac song-song; song —dong chay

e Cacdong tiéu cé thé dwoc phat trién do twong tac gitra
song va dong chay, ngay ca khi khong cé dai cat gan bo
hay yéu td khac anh hwéng t&i sw hinh thanh.

e Visong vd gan bo, cac dang twong tac song phirc tap co
thé gay dang dong tuan hoan. Vi du, Bowen va Inman
(1969) cho rang cé cac song l1é (edge wave) la nhitng
song dirng theo hwéng doc bor va lam bién doi muc nwdc
(dang/ha) cuc bd. => chiéu cao song bién doi va hinh
thanh hoan lwu 6 ngdn ngay ca trén bai bién thang. Diéu
nay cling giai thich tinh déu dan cta kich thwéc cac 6
ngan.

20



Dong chay doc be

1. Quan trong, chi phdi dién bién ven bo

2. DO 1én gidm rat nhanh bén ngoai ving séng
VO

3. Nghién ciru theo *rng suat phat xa (radiation
stress), mo ta nang théng cua song.

21



Thiét 1ap phuong trinh van téc dong chay doc bo

Gid thiét:
Lwc day do s6ng = lwc can ma sat do dong doc bo

Lwc ddy: Gradient cia &rng suat téoa hwéng doc bor

s 5 .
— =— pu tan fsinacosa
ox 4

tanfB = d6 d6c bai bién = dh/dx (néu c6i MN nam ngang)

, Y
Van toc quy dao cwc dai vung nwoc nong: u,= 5 gh

Lwc can: ma sat trueot do dong chay doc bo sinh ra
2
<Ry> =;Cf,0uva

C;: hé s6 masat = 0.01 trong SPM, CERC, 1984




Can bang hai lwc cua 2 phwong trinh trén thu dwoc v,
(Longuet-Higgins 1970):

7 tanﬁ\/gh sina, Cos «,

+ Komar va Inman (1970) song déu

v, =1.17 gHbr sina, cosa,
+ V&1 séng ngau nhién:

v, =1.0 gHbS sIna, Cosa,
+ SPM (CERC,1984) v&i C,= 0.01

v, =20.7tan/3’\/g7Hbsin(2ab)
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VAN TEC DONG CHAY DOC BO VL , ecm/sec
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Phan bo lwu toc theo phvong ngang

Bowen (1969b), Longuet-Higgins (1970), va Thornton (1970) phan tich dang
phén bd lwu toc trén co s can bang gitra luc diy dS,,/ 0% va lewc ma sat R, theo
phwong ngang

Longuet-Higgins (1970) xét r6i dong = f(po.x.u,, ) theo ngang b& (x)

Vo BX" +AX khi 0<X <1
B, X" khi 1< X <o

trong d6: X =x/X,, V=v/v,, cac hé s0 4, B,, B,, p,, p, dwoc tinh nhw slide sau.

X, 1a khoang cach tir bo bién téi dwong song vo,
v: ltu toc doc bo tai diém cach bo mét khoang x,

v, lwru téc doc bo tai diém séng v, dwgce xac dinh bang cong thire sau:

v, 7 Y tanﬁ«/ghb sinq, cosq,
16 = C,
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Tinh toan cac hé so p1, p2, A, Ba, B2

prNw@nfp 1 (DK P=2/5)
ny 1-5P/2
3 0 1 3 9 1
A A =—"—, |[—+—
P=gMete T A Ve P
~1 1
B=L2""4 B =L1"" 4
pl_pz pl_p2

e Cac cong thirc trén 4p dung véi muwe nwdce trung binh nam ngang.
e Néu tinh dén nwéc dang do song (wave set-up) thi do doc “hiéu
qud” cua bai sé bi giam di, cu thé tanf can dwoc thay thé bang
* : tan
tanp*, sao cho: tan B* = 2[9’
1+3y°/8

e St dung tanf* dé tinh P theo cong thirc trén; tat ca cac dai lwong
con lai van dwoc tinh nhw truéec.
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MOt s6 nhan xét (bai tap cho SV).

Vi du: Tinh thw véi treong hop y = 0,7; tanf3 = 0,02; N=0,1; C; =
0,01.

Nhan xét vé dau cda cac dai lwong A, p,, p,, By, B,. Chiing thé hién
trén dang biéu do phan b6 van téc thé nao?

Tinh van tdc dong chay tai duwdng séng v (tai X=1)? So véi v, , tai
sao nho hon?

Xac dinh (bang bién ddi todn hoc) gia tri cia van t6c cuc dai va vi
tri xuat hién trong vung song v&? (Goi y: dung dao ham.)

Van tdc trung binh ctia dong chay doc b bang bao nhiéu? So véi
cong thwcv, ?

Néu xét cad wave set-up thi tanp* thay doi bao nhiéu so véi tanf3 ?

27



Phan bo lwu toc Longuet-Higgins

Dang phan bo lwu téc Longuet-Higgins phu thudc vao P (tham sé khéng thir nguyén
dai dién cho tdm quan trong cta qud trinh hoa trén theo phwong ngang, hé s N va
ma sat trugt Cy)

Khong xao tron theo phwong ngang (N = 0) -> P = 0, phan bo lwu téc ¢6 hinh rang
cwa va gian doan tai dwong song vo: phi ly.
N tang -> P tang:

+ Dang phan b6 chuyén thanh dwong cong
tron va gan véi thwce té hon

+V__ trén biéu do phan bo lwu toc dich
chuyén dan vé phia bo

+GiatriciaV,__ gidm dan

max

Vai tro caa roi dong phwong ngang




Phan bo lvu téc doc bo cla sdng ngau nhién

e Tao thanh dai s6ng v, so song vo tang dan vé phia bo

e Trén co s¢ so sanh Galvin and Eagleson (1965), Longuet-Higgins
(1970b) da di dén két luin rang P = 0.1-0.4.

e Battjes (1972): gia thi€t b qua su trao doi dong lwong gitra cac
vung do roi dong

0.8 i , T T Y . I 0.6 | T l T T ) I
2 .
« o6 ® m
S
0 -——
E o
~ N
w 04 r- = =
£ .
X >
Thornton and Guza (I986)
0.2 NSTS Data ]
Feb. 4, {980
o L l i i l ! ]
0 20 40 60 80 O 20 40 e0 8C

Khoang cach téi viing nwéc sau, x (mét) Khoang cach t&i ving nwéc sau, x (mét)

Hrms =\/2HIZ/N; Hmean = 1.141 Hrms
H, = 1.416 H,




Phan bo lvu toc trén MCN dang Dean

Longuet-Higgins (1970b): bai bién c6 do doc déu
McDougal va Hudspeth (1983) : bdi bién c6 MCN dang
long chdo, y = Ax?/3 (Bruun/Dean), gan véi thuwce té

Cé sw khac biét dang ké do6i véi phan bo lwu toc doc bor
ly thuyét trén bai bién c6 do doc déu

 Dich chuyénV, . vé vitri gan bo

e Taix=0,S=00,V__ tailan canx =0, ko hop ly
McDougal va Hudspeth (1989), chia bai bién thanh 2
doan: doan gan bo (d6 doc = n) va doan y = Ax?/3
Trwong hop bo bién cé dia hinh day phirc tap véi nhiéu
doi cat va con ngam : moé hinh toan vi du NMLONG.
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Phan bo lwu toc khi co dai cat ngam doc bo

S ,I \ ----------- 0.6
o 0.8 ’ ‘ ,
g ® Chiéu cao song
5 Dong chay doc bd :g
~ 0.8 theo mo hinh 3
sl — 0.4 E
@) ()}
(@ ; : . c
O 0.4 DONG CHAY DOC BO ‘8
> 4° (after Kraus and Larson, 1991) )
'.é 'I ° 5 8
O : S§ liu 02
» 92 thuc do sQ
i o
I% U
2 _
0 | | | | | ! | 0
0 20 40 60 80 100 120 140 160

Khoang céach tdi viing nudc sau (mét)
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D/chady do song + dao dong MN doc b¢

V., =L17,/gH, sina, cosa, —au

e Thanh phan thir 2 biéu
thi anh hwong cua nwéc
dang cuc bo do gradient
(0H,/dy) chiéu cao séng
theo huwdng doc bo.

e 0H,/dy>0:V giam
e 0H,/dy <0:V, tang

— 200

— 100

o0H,
2 4
TN 2 y° >
a = - 1+ —-—cos"a,
C.y 8 4
Hb - 100 em | ch‘y;g b bien
o, = 20° © I 'a*y= -0.0005
>
tanB = 0.100 9|
Xp = 1250 cm )
~0
N = 0.005 =F o
¢t =0.010
0.0010
|
I
= i | ' —
16 |4 .2 1.0 08 0.6 04 0.2
|
e | ., 00025

150

DONG CHAY DOC BO V|, cm/sec
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