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Offshore Berm Surf Zone Biuff Inshore
Backshore Beach Coast Foreshore Nearshore
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afl2 (10 azuuw) sumuefenfivasasinaunyusaylile (Incompressible Flow) u3zuy x- lapunu
[} o § i Il AI = J Qe Qs
x aglmm’mummﬂmdmsmﬁauﬁua:tmu z ag'luummﬁmmwu JenMuFUNUTIURNMT

aoulaes (Euler Equation) adil

Tuuwaunn x: 1o ou ou 0w (Eq. 1)
p Ox ot Ox oz

Tuunauny 2 L _w ow ow (Eq. 2)
p Oz ot Ox oz

o Qs ] I . . oA [
mms"l'ﬁamnm’u.ﬂunﬁvlmuuu"lwqu (Irrotational  Flow) TRNIDUITELNEN BT e
mulafneniw (Potential Flow Theory) #3fi

anuTlunwiuny x - u = —? (Eq. 3)
X

anui luwsiuny - w =—? (Eq. 4)
'z

a () “« 6 o, o 1 d'" . . a “  w ga o
WNFIUN “WatyaddmIunisinaliaeii” (Unsteady State Bemoulli Equation) HanusunusaIdl

—%+l(u2 +w2)+£+gz =0
o 2 P
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(10 Azuuw) sumIasa (Laplacian Equation) afulusasiafanusunusasi

jan 3
2 2
gg_f.a_? =0
ox° 0z
wusadaulrvauiva (Boundary Conditions) #il3dmiy “Afulounigaas” (Small Amplitude
Wave)
ast o
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C:\Documents and Settings\Peud\Desktop\Coastal and Harbor Structures 2-2009.doc



Page 6 of 14

W

an 4 (10 ATUUW) ﬂaumwm 2.00 m fi01w 6.0 s Arzauian 5.0 m fauaiy 38.09 m inufn
Wi (Wave Profiles) fisziz x = 0 f4 38.09 m I@ummsmmmﬂn?m x=1L/16 & flnn 1 =35

vue Arswulitugag (Gravity Acceleration) = 981 m/s’
1,025  kg/im®

AMURULUUYIUNZLE (Seawater Density (Rho)
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fafi 5 (10 ATuuw) Adudiey 6.0 s mﬁauﬁmﬁgjmnﬂamm oRIb “ﬂqwﬁﬂﬁuttauwﬁgﬂﬁaﬂ" (Small
Amplitude Wave Theory) ﬁ’lmmmm’mm’mﬁu (Wave Length: L) ﬂawl,§'aﬂ§u (Wave Celerity:
C) LLa:mmﬁ’mfejuﬂa"u (Group Velocity: C,)
(n) Aszduanudn (4) Wiy 50 m
(@) Avzduanudn (d) WU 5 m
nay
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aNe6 (10 Azuuw) ﬂﬁum’mgd 3.50 m 011 6.0 s Arzdutirdn 10 m farugiadu 48.4 m MUITIAN
AT (1) wazanuialuumnds (W) Azne x =242 m @10 u8n 2 =- 5.0 m uas
t=0s
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an7 (10 Azuuw) ﬂﬁummm 3.50 m 491U 6.0 s AszaUHEN 10 m 107170871084 48.4 m G auns
NI mnmmmumnmmmaﬂam A NNITAUAUAMY 1.00 m iodunian (Crest) Lazriasniu
(Through) 1R aufisiu fnsensiwinvasimas (Seawater Unit Weight) 10.06 kN/m’
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ans (10 Azuuw) ﬂﬁummga 3.50 m {A11 6.0 s AszaLnEN 10 m Faueiadu 484 m PRWITART

wa”d\‘l'mﬂﬁ'u (Wave Energy)
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dafi 9 (10 A uwun) adudany (Wave Period) t¥inny 5.0 s wmwmﬂau (H,) Winhu 3.0 m wiaufian
Ungndafaruning (b ) 400 m faudnaasin (d,) 6.00 m maﬂwmmmmmmmw (by)

120 m ummaﬂ*’ﬂadm (d ) 3.00 m Wl “ﬂqugﬂauua&lwa%ﬂuau" (Small Amplitude Wave
Theory) Lwammmmmwmaau’tuﬂwnuum H,
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an10 (10 Azuuw) adulunziadniay (T,) winnu 7.0 s fianwgadu (H,) wiiu 4.0 m g (ay)
e o A A =
LNY 45 237 1MUIUMIANFIARUAAINAN 5.0 m
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3. Particle Motion

Velocity Potential Function: p= ag cosh ﬁ(:;;)z) cos(/cx— 01)
O  COos

Wave Profile n= gsin(kx— ot)
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121 S
Wave Equations
1. Wavelength (L) and Wave Celerity (C)
2
Wavelength L= 8T tanh(@]
2z L
Wave Celerity C= g—Ttanh(ﬂJ
2z L
Group Velocity Cg=nC= 1 1+ i C
2| sinh(2kd)
2. Wave Profiles
H .
Wave Profile n= ?sm(kx—al)
Wave Number k= =
L
Wave Frequency o = 2?”
Wave Amplitude a= g
3. Particle Motion
Velocity Potential Function: p= g‘g%(d-}-Z)cos(lcx—of)
o coshk(d)
Wave Profile n= gsin(kx ~ot)
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e
Horizontal Velocity 99 _ agk cosh Kd +2) sin(kx — ot)
& o coshk(d)
Vertical Velocity =- 09 _agk sinh k(d * Z) cos(kx - O't)
0z o coshk(d)
Horizontal Acceleration a, = M k%(dmcos(kx ~ot)
o coshk(d)
Vertical Acceleration a.= ow =-q kmhk\wsin(kx ~ot)
ot cosh k{d)
Horizontal Displacement & = '[udt =— agzk coshk(d + 2) cos(kx — ot)
o’  coshk(d)
Vertical Displacement €= J‘wdt =- agzk sinh K(d + 2) sin (fx ~ ot)
c

4. Wave Pressure p= 7(77K = z)

K - coshk(d + z)

" coshk(d)
- 1 s
5. Wave Energy E= gng
6. Calculation of Wave Energy
Hl = K.s' KrHO

1/2
K =(&]
; C,

© _[1=sin’g,)"
" \1-sin?g,
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cosh k(d)



