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Teoria Lineal. Definicion del Proble

Direction of Propogation

3
Boltom, z=-4 ‘

yd
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Teoria Lineal. Terminologia Emplea
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Teoria Lineal. Hipétesis Simplificativa

ot
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Teoria Lineal. Planteamiento Matemé

en terminos de componentes
de la velocidad
en terminos del potencial
de velocidad (Ec. Laplace)
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Teoria Lineal. Planteamiento Matemétic
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Teoria Lineal. Planteamiento Matemétic

on _ovon_ 9 _,
ot oXox oz
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Teoria Lineal. Planteamiento Matematico -

ob 1l(a6) (o) .
E+§K&j +£Ej }gn— f(t)

enz =n
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Teoria Lineal. Planteamiento Matematico -

d(X,t) = d(x+L,1)
O(X,t) =o(X, t+T)
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Teoria Lineal. Solucion -
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Teoria Lineal. Solucion -

@—a—’ho enz =0

oz ot

@—anzo enz=0

ot
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Teoria Lineal. Solucion -

n(x.1) :%cos(kx—mt)
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Teoria Lineal. Solucion -

_ niH cosh(k(z +h))
~ kT sinh(kh)
0]

h(k h
= ﬂwsin(kx —(Dt)
2w cosh(kh)

sin(kx — wt)
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Teoria Lineal. Solucion -

o' = gk(tanh (kn)) o c*=-"tanh(kh)

h = profundidad

2T
o =— = fase
T

k = ZTn = numero de onda
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Teoria Lineal. Solucion -

2
|l

21

(tanh (kh))
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Teoria Lineal. Solucion .

2 21
Eckart, 1952 L= oT Ltanh [47[ Zhjj
21 gr*

3))3

2 2
Fenton, 1990 L= ‘L tanh [Znh]

2m 3
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Teoria Lineal. Solucion .

L(tanh (kh)) :g—T(tanh(kh))

T
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Teoria Lineal. Solucion -

Lo 9T

C. = = —
: 2 20
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Aproximaciones utiles -

10
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Teoria Lineal. Solucion -

Componente cosh|k h
> u —%%M cos(kx — mt)

horzontal - cosh kh

Componente sinh |k h
b w—i%ﬂ sin(kx — ot)

vertical 2 cosh kh
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Teoria Lineal. Solucion -

11
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Teoria Lineal. Solucion -
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Teoria Lineal. Solucion -
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Teoria Lineal. Solucion -

DEEP-WATER WAVE INTERMEDIATE SHALLOW-WATER WAVE

Q' circular ' elliptical | § linear
orbits . orbits orbils
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Teoria Lineal. Solucion -

‘Wave becomas Breaking Swasl
higher and wave e
steeper «_

Loops deformed
by friction at
seafloor
Looplike motion
Copyight 1983 John Wikey and Sons, Inc, Al fights reserved
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Teoria Lineal. Solucion -

H 1
H cosh[Kk(z +h)] U = ———

— e | ook h kh
T sinhkh "

Umax = @A

cresta U
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Teoria Lineal. Solucion -

Celerity
Direction of Wave Propagation

Velocity

Acceleration
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Teoria Lineal. Solucion -

ou  gmH cosh k(z+h)

a
. L cosh kh

sin(kx — mt)

__gnH sinh k(z +h)

cos(kx — wt)
L cosh kh

Teoria Lineal. Solucion

15
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Teoria Lineal. Solucion -

_ H cosh k(z+h)sin(kx—wt) y C:ﬂsmhk(z+h)

. _ cos(kx — wt)
sinh kh 2 sinh kh

§=0

-
en el fondo w =0, asi que en z :_hl 2 sinh kh

@ UNIVERSITAT POLITECNICA DE CATALUNYA

Teoria Lineal. Solucion -

sin (ke oy | &[ sk
a\ cosh k(z+h)

cos” (kx — t) = { (swf%(zkih)ﬂ
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Teoria Lineal. Solucion -

A_icosh k(z+h)
2 sinh (kh)
y
B _ H sinh k(z+h)
~ 2 sinh (kh)
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Teoria Lineal. Solucion -

17
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Teoria Lineal. Solucion -

[" 2nz )

A=B=—e'
)

-/ aguas profundas

aguas someras:
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Teoria Lineal. Solucion .

. pgHcosh k(z + h)
2cosh (kh)

Presion dinamica debida a la aceleracion del fluido

cos(kx—ot)— pgz +p,

Presion
hidrostatica

@ UNIVERSITAT POLITECNICA DE CATALUNYA

Teoria Lineal. Solucion .

, pgHcosh k(z +h)
=p'-p, =————=cos(kx— ot) — pgz
p=p-p, 2cosh (kh) (kx —t) —pg

H - [ coshk(z+h)
dado que n ZECOS(kX—(’)t) e g kh) |

factor de respuesta
ala presion K,

p=pg(nkK,-2)

K, =K==t
cosh (kh)

enz =-h
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Teoria Lineal. Solucion -

p=pg(nK, -2)

- N(p+pg?)
PoK,
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Teoria Lineal. Solucion -
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Teoria Lineal. Solucion -

T]envolvente = iH COS| T L2 y
LL
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Teoria Lineal. Solucion -

7Teamr:alope?

R
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Teoria Lineal. Solucion -

@ UNIVERSITAT POLITECNICA DE CATALUNYA

Teoria Lineal. Solucion -

1L 2kh
C,=——|1+| — =nc
. ZT[ (smh(Zkh)jj

donden=l 1+ — AL
2 sinh(2kh)

[ 2kh ]
- —0
sinh(2kh)

aguas profundas
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Teoria Lineal. Solucion -

sinh(2kh) — 2Kh|

aguas someras

@ UNIVERSITAT POLITECNICA DE CATALUNYA

Teoria Lineal. Solucion -

2
Bl o U2+W2 - X+L (]]-l—h) n
E, = .L f_hp 2 e i L Pg{ 3

1
E, =—pgH’L
K 1699
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Teoria Lineal. Solucion -
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Teoria Lineal. Solucion -

— 1 eteren
P :?.L J:hpu dz dt
donde P es el llamado flujo de energia

P = Encsina

24



Teoria Lineal. Solucion

aguas someras

Relative Depth Shallow Water Transitional Water Dieep Water
UNIVERSI 4.1 dodoL 4.1
I 1 EER T 1
1. Wave profile Same As > 0 | o] m < Samc As
N = — cos -—| = —cosh
= ia Li | 2 L1 oz
eoria Lineal. pxreren ¢ :i?, - jad e L. ﬂmh[sz] c-q, - !T - 32_*’
T A
Resumen r— . s
L= nfed =1 j-b‘imnh[z"‘f] L-t, =20 ooy
in T
4. Group velocity €, == e coone =M el C e =Lee £
£ 2 sinh (4l ) g 2 4n
5. Water particle
velocity
() Horizontal H g7 cosh[2a(z+dyL] [2=!
=4 £ W= — = " " s rH
" cosd 2 L cosh(Zadil) u = Tﬂ[l)m“’
() Vertical Ha =Y H gl sinh[2n(=+ay/l] 53
s = 22 = == 2] aH .
YT [1+d] b T Ty YT A ins
6. Water panicle
accelerations.
) Horizomal H X _ gnf cosh[2niz=d)il] . 3
a = Tu J_ﬁ sinf 4T Ty cosh(2mdll) sin @ a, = 2H [%) y{l sin &
(o} Vertical o ~ sinh [2m(z +df)/L : =
a. = sz[%] (lfg] cos | 9. - '# coshiZndL) cos | =_2H[%] JT cos il
7. Water panticle
displacements.
{a) Horizontal rlz . €= H cosh[2nizdyl sin 8 H =
T — - = B § - L H
e \J:““a 2 " sinh(2udid) i-7 =(_J sin
(b} Vertical PN o _ H sinh[2a(z+d)/L) cos B % s
=TT (1 E) cost 277 Tamheadiy -3 s I
8. Subsurface p = peln-2 B cosh[2x(z+dl] B
pressure L e T P = pam L(T) -paz




