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CALCULATION DIAGRAMS OF WAVE SETUP AND LONGSHORE CURRENT
VELOCITY INDUCED BY DIRECTIONAL RANDOM WAVES

Yoshimi GODA
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Honorary Member of JSCE, Dr.Eng., ECOH Corp.

Computation is made of wave setup and longshore currents induced by directional random waves on planar
beaches with the bottom slope ranging from 1/100 to 1/10 for deepwater wave steepness of 0.005 to 0.080. The
offshore wave incident angle is varied from 1° to 70°. The random wave-breaking model employed for computation is
the author’s PEGBIS model (parabolic equation with gradational breaker index for spectral waves), which
incorporates surface roller effects. Empirical formulas are fitted to the computed results of wave setup and longshore
current velocities for convenience of coastal engineers. Calculation diagrams are also provided.
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X = Xy, (€08 6)" (A.1)

Xg0 = A +B,InHy/L, +C,(InH,/L))*  (A2)

(A.1) Iy (A.2)
Ay, By, Cy Ho/Lo s
¢/Ho
A, =0.0063+0.768 S
B, =—0.0083-0.011s (A3)
C, =0.00372+0.0148 s
r, =0.545+0.038 InH /L, (A4)

k

A, =—0.9017-1.9486 Ins—0.3783 (Ins)>
B, =—0.6884—0.5869 Ins—0.1246(Ins) | (A.5)
C, =0

r,=0326+0.218In5+0.0446(Ins)>  (A.6)
a
A, =3.148+1.855 Ins +0.363(Ins)’
B, =1.766+1.122 In5+0.1929(Ins)’>  }(A.7)

C,=0.2211+0.1194 Ins +0.0202(Ins)’

r, =—0.751-0.327InH,/L, —0.0228(In H /L, )*
(A8)
e — Cmax
A, =0.8642+0.31411ns +0.02741 (Ins)’
B, =0.3292+0.1616Ins+0.01616 (Ins)>  +(A.9)

C, =0.03281+0.01856 In's +0.00202 (In 5)
r=0

(A3) (A.9)



