Quiz #1 Solution
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(1) = gktanhkh
w; = gk, tanhk,h, — k, =0.1615

V, = % =[7.78 mis
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Total: 7 points
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- Dispersion relation &%t 2% +2 points
- Wave number kE =5 713t 22 +1 point
- &£ BANS 2 HET 8% +2 points
- 2[5 Hets HES| Aot B3R +2 points
(2) @ =gk, tanhkzh, — k, =0.2073
v, =%= 6.06 m/s
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Total: 7 points
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- Dynamic pressure 7HE = ¢ +2 points
- Dynamic pressure 2 +1 point
- ‘magnitude’ = +2 points

- XE HS MEY| Aot 842 +2 points
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Section A: k,h, =3.23 > 7 : Deep water

<™= 7|1E=>
Section A, Section B ZF2Zt 3.5 points 2HH
- Deep water / Finite depth SZ0| F35tAH Jd2[AL}, FALHZ F=d| o L 3.5 points

- HAEE2 AReL, 50| 228 4% 2 points
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@
i) Kinematic F.S.B.C. (K.F.S.B.C))
No change in K.F.S.B.C.
Let F=z-7=0
E:ﬁ+u VF =0
Dt ot
on  0¢0n 0¢on_0¢
ot ax OX ay oy oz
Linearization discarding the quadratic terms lead
on _0¢
ot oz

=0onz=n

=0onz=0

ii) Dynamic F.S.B.C. (D.F.S.B.C))
Approach 1) Bernoulli equation can be modified to include spring:

Zjﬂo V¢-Vé+pan+Kn+P,, =C(t)onz=n
As X —>ow, C(t)—> P,
. 09
..pE+pEV¢.V¢+pgf7+ Kn=0onz=n
Linearization discarding the quadratic terms lead

o¢

p5+pgn+Kn:00nZ:0

Approach 2) Since Kz is linear, spring can be included directly into the linear D.F.S.B.C. as external force
or restoring force, i.e.

pgt—¢+pgn+Kn:00nZ:0
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Total: 15 points

i) Kinematic F.S.B.C 9& MESIH 2= AL 5 points (2Hd)
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ii) Dynamic F.S.B.C. & HHESHH 223t L 10 points (THH)
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Approach 1) From K.F.S.B.C. and D.F.S.B.C.,
on_o¢
ot oz

=0onz=0

p%(f+pgf7+K77:O onz=0

Assume ¢ oc coshk (z+h)sin(kx—at), then the dispersion relation becomes

o’ =£g +5jktanh kh
P

Approach 2) If weput g'=g +5 , the dispersion relation becomes
Yo

o’ = g'k tanhkh :[g +5]tanh kh
e,
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Total: 15 points
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2 K A
For deep water, @’ =|g+—|k: KT = k! = AT and Vp:? = V,x
P
A(K>0)> A(K =0)
V, (K>0)>V, (K =0)
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Total: 10 points
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-Phase velocityS =29 4% 2 points



3.
@
In deep water, @’ = gk
2
SA= gz—f=gzlz 243.95m
w T

(If choose k=0.026, then A =241.67m)
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Total: 8 points
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- Deep water 7}ESH0, A7MK| 2 ER +5 points
- 2E dHE 8E5| Aot 8% +3 points
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a¢ kz
max Z& = whAe

max

At z=-20m, u,, =3m/s

~ A= <10 m]

|1t doesn't hit the deck. (<15m)|
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Total: 8 points
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- & A IS £k 34 A% 3R +4 points
- 740l & = HMAES| Ot 4% +1 points
- Wave amplitude 85| 13t 22 +1 points
* CH22 wave amplitude H&s| 3t A0 st
- Deck hit 0| & +2 points
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W :%mx = wAe“ =[3m/s|

(Winay = Upy = @A =3 mis in deep water )
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Total: 8 points
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Approach 1)
3

To minimize surge force, d = -

N

Shortest distance |d = % ~122 m

Approach 2) To minimize roll motion of the platform, d =A4,24,... Therefore, shortest distance d = A.

Approach 3) To avoid standing waves between column legs, distance should not be d A 34
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