S0422, Guth, 9/05

Wave Equation Proceduresin Intermediate Water

Basic wave equation: L=gT?/(2m) tanh(2td/L)
Divide both sides by deep water wave length: Lk,/= tanh(2md/L)=C/ G
Multiply both sides by d/L: d/le=d/Ltanh (2t d/L)

Solve for L: L=l tanh (2t d/L)

Divide both sides by T: C=G tanh(2md/L)

Tables (Appendix C of Shore Protection Manual)
if d/L known straightforward to substitute into edwn; otherwise if d/ L, known requires
iteration
simple with computer and iteration (spreadsheet)

Note that G andC,, are often used interchangeably, and that the S use the ghotation.

Solving a Wave Problem (any depth of water) p.z&dd 2-12, SPM (1984 Shore Protection
Manual).

Find deep water wavelengtl,lfrom period T

Find deep water speed,@rom period

Find depth over deep water wave length &J/L

Enter table to get depth over wave length (&#hn the value of d/ &

Find wavelength L by dividing known depth by ttepver wave length from table
Find speed C by dividing wavelength by period

Find Kg, shoaling coefficient, also (H&s)' in table.

Find the angle of attack at this depthuif,>0, from Snell’'s Law.

. Find the refraction coefficient ifi,,>0; otherwise K= 1.

10. Find height of wave

11. Determine if wave has broken (H/d > 0.78)
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Example: find L and C of a 10 sec (T) wave in 3dhdf water if H, = 1.5 m andxy=0

Leo = 0T?%/211 =1.56 T2 = 1.56 * (10)2 = 156 m
Co=Lo/ T=156 m/ 10 sec = 15.6 m/sec
d/Ls = 3m /156 m = 0.0192 (should @4Lbe greater than 1, the wave is deep water)
from table, d/L = 0.056 (which is transitional)
L=d/(d/L)=3m/0.056 =53.2m
also L = l,tanh(2md/L) = 156 * 0.3386 = 52.8 m
6. C=L/T=532m/10sec =5.32 m/sec
also C = (g tanh(2mtd/L) = 15.6 * 0.3386 = 5.28 m/sec
7. Kg= (H/Hp)' = 1.227 (from table)
100 H=Ks*Ky*Hg=1.227*1.0* 1.5=1.841m
11. H/d = 1.841/ 3 = 0.614, which is less thar80sb wave has not yet broken
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REFRACTION

H/Hg= KR*KS, H=Kr*Kg=*Hg
KR =V (bg/ b) =V (cosag / cosa) = refraction coefficient
b = distance between orthogonals
o = angle between wave crest and bottom contow h@ad on approach, 90 along the
beach
Limited to simple, planar offshore topography
Kg=V (0.5 * 1/n * G/C) = H/Hy from d/L tables.

Example 2, with refraction:
T=12sec
D=8m
0g = 30°
HO =3m

Lo=1.56* 12 * 12 = 224.64
Co=1.56*12=18.72

d/Lo=8/224.6400 = 0.0356
from table, d/L = 0.0775
Ks =1.092
tanh (2w/L)=0.464
L =d/(d/L)=8/0.0775 = 103.2258
C =103.2258 /12 = 8.6022

sin a = C/Cy * sin ag = (8.60/18.72) * sin 30° =
(8.60/18.72) * 0.500 = 0.230
could also use sim = tanh(2d/L) * sin ag
a = arc sin(0.230) = 13.3°

KR =V (cos ag/ cos a) =V (cos 30/ cos 13.3) =
Vv (0.866/0.976) =/ (0.887) = 0.94

H=Kr*Kg*Hg=0.94*1.092*3=3.079 m



