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Abstract [_] The Morison’s formula has been commonly used in the determination of wave forces of sinusoidal
waves acting on coastal or ocean structures of pile-supported type. In the case that plunging breakers are incident,
the structures are subjected to impulsive breaking wave forces which are normally much larger than the
Morison's. However, the impulsive breaking wave forces act in a very short time, and hence a dynamic structural
analysis should be done to determine whether or not to include the forces in the design force items. In the present
study, numerical methods for calculating the dynamic response of a vertically located cylindrical pile are
developed. Static and dynamic displacements are then compared through several example analyses varying the
structural properties of pile.
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Fig. 1. Type of incident waves; (a) sinusoidal wave, (b) breaking wave.
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Fig. 2. Scheme of plunging breaker impinging on vertical pile.
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Fig. 3. Model structure for shape function analysis.

312 BHEME &3 AL a4

Fig. 39 7o) 5=t A2 9@ 27 DE 717
AZsjde]) chair] Eiele] SEHSRE s 1 Al
[ AI2EE mEsht L ®lH alde] Fole relok
Hrd olshs gl Eo] ZRIE AR Fitt

Hzx|eMe] Mg vt & W vE AR A%
TEER WA AUl BN g(9F 1831
23 o] Yepd 4 31tKBrebbia and Walker, 1979,
pp. 252-263).

MU+ TU+KU=F (13)
A7, M, C. K, Fe 27h SRERHL, 57174,
$VHAS 2R3 S o2 Bewt Lo,

2
M= Mg de+ [, po(C- D (20 de+ Moo
(14)

C =2yMwy (15)

- &

K- Jﬁsz(lf”)dz (16)
[zprDD( )CE%g(z)]dz}cos ot a7

{PWC}% J:,E[g(z)]dz}sin ot

A7, M= BE5R ©l3) 1Y Aol Fg Y o)
Rl DyE Wakn = Be) ko) Pkeio) W),

- A4

50 = LA SA FAEE, Mo = 42T
Azgolrt.

A BAUFRA go=hrE AT £ oM, B
FIEWE n=22 8t 4 (14), (16)F (7Dl HYsHA
thew 2ot

S

M= "—4[pr FPLAL+PL(Crm DA,

(h -d)
M
h psA + deck (18)
— 4EI
= )
F= pCD(S)( OH )2 cos wt
2Fw~ D\ 3¢ A2hsinh kd
wH .
w —F sin ¢ (20)
[P CA® S HEsinh d 2}

7MW, A=m(D2-DAV4, A.=nDH4, Ay=TDHA, Fy=(d4k)
sinh2kd-(d/4k?)cosh2kd + (1/8k*)sinh2kd+(1/6d4°), Fa= (d*/k)
sinhkd-(2d/k?)coshkd + (2/k3)sinhkd©] T},

2 2008 ThA] 2H,

F =TF, cos(ot+06) (21
9 2o} A7|A,
— 1 8 oH .Y
b=l ) 2
[2p b (3n 2h sinh kd lj
H 2771/2
+(p”C’A dwzhzgnh deZ) } @

- - HF
o =tan"' —fCD !
3C"D F,sinh kd

otk A (15PlIMY] THFIS @y (rad/syS T} ol

(23)

Ax ).
- K
Oy = Jn:l 24
3.1.3 #FE E(lumped mass)E ©]-8-3F WY
EPEREE o] TEEC] A4 FAE 99 ulis

42 el 7 v)he s Ads ZHgego] 249
TN JFH] don, o] FFAPo] At FHIH
+5E FY3ct Be g ol thDawson, 1983, pp.
282-329). °]¢} e FAIINEL FESAe &3] A
= 71l

AQ7lellMe JEAEel o3 2= FHME 918
o O FRES Fig. 4904 Hole HAHH 2719



R h o] 28l o & mR A o] shEE) 9]

'.I
L
Da;) _
1L,
Eg k=1,2,...N3
iv4 L) e ' Z_MsL
fz - i=te
=
L Z

Fig. 4. Model structure of dual cross-sections.
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Fig. 5. Comparison of lumped mass analysis and theory for the
static displacement of cantilever beam.
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