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Experimental study of wave transmission and drift velocity
using freely floating synthetic ice floes
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Tien
I R T hydrodynam Pressure estimation of wave-in-deck loading using velocity fields S orol 1]
run: S
%3 4 ics obtained by particle image velocimetry °
Duong

(A &8h)

2021'd JCR OCEANOGRAPHY %% 9.09%(6/66) #1'd Ocean Engineering (IF: 4.372, ES: 0.02787) A A

This study presents the application of a particle image velocimetry based pressure estimation method to
reconstruct pressure distributions along a deck due to wave-in-deck loading. A series of experiments on
wave-in deck loading caused by focused waves were conducted in a two-dimensional wave tank to
measure vertical force, pressure distributions and the PIV velocity fields under the deck. Fluid pressure
fields were reconstructed by spatial integration of pressure gradients computed from Euler equation. The
estimated pressures from PIV ve locity data were compared and validated with the measured pressures by
five pressure sensors under the deck. In the material acceleration calculation based on the Eulerian and
pseudo-Lagrangian approaches, a proper time interval could be chosen to reduce errors in the pressure
estimation results. The Eulerian approach provided less errors for pressure time series estimation, but the
pseudo-Lagrangian approach showed a better agreement at maximum pressure. The estimated pressure
fields and pressure distributions under the deck were studied to understand the mechanism of loading
phenomena. Finally, the effect of the vortex beneath the leading edge during the water exit phase was
discussed in relation to force and pressure measurements.

wave
Tien
w3 T hydrodynam Experimental study on wave-in-deck loading under focused wave S oFol 1]
run; 3]
A D . ics conditions °
Y (A

20219 JCR OCEANOGRAPHY “%] 9.09%(6/66) #1'd Ocean Engineering (IF: 4.372, ES: 0.02787) Al A

This paper presents experimental results related to the wave-in-deck phenomena caused by focused
waves. A series of experiments were conducted in a two-dimensional wave flume using varying deck
clearances and focused waves with varying wave crest heights to measure the water velocity profiles,
vertical forces, and pressure distributions under the deck. The velocity fields of the water under the deck
were obtained using the particle image velocimetry (PIV) system, which was synchronized with the force
and pressure measurement systems. The linear momentum and kinetic energy with and without the deck
were calculated from the PIV velocity maps. The velocity profiles, linear momentum, and kinetic energy of
the water under the deck were compared with those of the incident focused waves to investigate the
effect of the deck on the water kinematics in relation to the force and pressure measurements recorded
during the loading process. Meanwhile, the forces and pressure caused by the focused waves were
compared with those caused by regular waves, and the results indicated that the upward vertical force and
pressure caused by the focused waves were larger than those caused by the regular waves but that the
downward force exhibited an opposite behavior. The distribution of the peak pressure along the deck was
analyzed in terms of the corresponding impulsiveness and pressure impulse to evaluate the severity of the
local wave loads, and the results indicated that the region near the leading edge would likely experience a
greater structural damage due to the wave-in-deck load compared with the region near the trailing edge.

_51_




steUls) wE A% 07 2 10

@ FeTistaA vy NEAHY $54

0

o

o)
X

e
b

3 o

14 34

o
s

i

[1-32> Zrofr) &

-
It

<

3}
4] o}

u(

a1
3

I

CEEE

P oH,

[

HE A

4

93]

St=tid] 44 8%

o
ﬂn

el

SOLASOI A A A8k e 71E9]

Z7h49 AES] Baye A,

iz

W

—~
o

3 Gl A

ol AR Uolg 2022%

i

]
yal

o

feli]

o

oy

CFD Al&delide] o

3 Gl A

|

AA

AF

[}

£% A7+ Semi-Submergible platform

2021

k-
Mo

N
o

A

A}

iy
o

el

w

]

Heave PlateE o] &

o

5°l

3 okt 2 E(K-Semi ModeDth®] &

=
.

|

7

3w

4

_52_




1l el 1 A

3]

B
Ao

o
N
Ao

oF

~

__o‘_

Wy

=

sl
ey

BH

=

A R
Mo B0
N R

44

o 23] Z4)(Dam Break Model)

o

e

-
T

T
Ao
o
B

[e)

=

3 Gl A

golA Az HAZ3d}e], Wet Dam Break Model

h=}

=

A=)

[e)

i

pal

3} /\Hi

s
=

Bl
jaxe)

il
Nfo

—
o

N\
No

0

o

L

o
o
%
alg

‘_IIM
o

stol AR @I

2 Generation phase®f. 7] E=o|(nitial water depth) ¢} Gate open

[<)

dafAol 73

[e]

o3&tk A4 ol

=

=
nl
2}

_1

A

4 %7

E
=

Foll A o] HYZA 3=

FzeE

2021

A Np
Mo B0
N N

EEERERIC R

45

@

=

7U

A 7 wle] AR 84

1A H(Greenwatend 47 A W53 2@ (Dam break modeD] A3 43

Ko

A

AF4R,
B7A 8] A

—_L

=

o

Jo

0

=y

bof 7%

P& FEE t3

ks
pd

bl ok

S

ESE]

< B

A}
2}

A A

<3|
1=

skaL, A Al

S

A Al

o

=

7t 714
o f&

[¢]

]

I

o 2A%
b AAE 7]

S

sk fs T

[<)

HA A

ks]
pal

B7tel

o
ﬂn

oy

o

s

3

]

&

o
=

R

W2 A3

ol
ES

MAH

E

| A Haerh Aol

3]

s %5

AA, ol

=
=

=

)

s

G
T

A deoly

ﬂo
)

i

me ARG dFo] REH

Alst

=
T

3

3}
of

=]

e

yal

st Hl°lH
2021 ¢

©

3}

He HE 2He ol%d

6

I &&5H des Ankd
T

5
4

o o
Ql

T

=

2
} A% 7

(=]

E
1—115

=

1
2z

=

ot

1

9]
i

&t

_53_

A7+4A 2] Toms Effectoll 2]
20223 = =7t A S BES] A 8] 3] o A

Planar Laser Induced Fluoroescence 71 & o] &
Zpz|ulE 2] npEA g A




3, 7€), Fd 449 4

1=
=

Q Froqdistd

io

=

~ 2022.08.31. 71%t-&<t

2021.09.01.

]
Zo
]
el
0

i

~

o

pl

BE AT ZokdA =

o 4.

o 2
-4

ke

Z
i

}\El

et e =3

2o

z

11-33>

3T
ar

<

]

K

~

4
+

)
R

+
ol

™
W

o

=

=

449

%

B

A A A7) e A

AU AL ez ¥

<A

I

2021.11.16

3ok,

I

e
) A B

g FAe JHE ANA YArE 2
h

S}
ol A

ERE R

Fa 714 9

shel AAE AAbulo] 4

v, 4 & 1y

s

b1

S 71

=9
o=

el

Ho
o

A

3d Ee219

pE

.

- 53] Bze] FERloly AAA

of AAHOE v
Pl QA AR oER AW FHAZEE

S

<A
o
!
0

M
JJJ

A

o

o
oF
=
.o L

i
A

o
0

4
ro

[0

Nlo

=3
o

il
3
-

To

=
o

%

+
oy
ry
el
T

st

HO
H

Mo

o F

)
0

a3

iy
o

ﬂo
N

el

oo
ofy
1
=K
ﬂ.u
<]
<
oot
o
i ™
3 L
il ol
A=
ﬂo
<
o | =
C S
M 0
R
w | A
wir
X =
= —
e N
o m
iy
Be
oy
X0 ~
0 &
w Y
o =<
o o
B B

_54_




d2 A%

ol A

Sk

ol A

=

E R

a T AT X
— iy T
ﬂ .Mﬂ k) O_H 0 1rL
%o @ &
- o B o E
2| mtgeeeds
.A )
o o wﬁ s o) W =
e o
n_mo _Eﬂ n_mo Xﬁ :.L i._
- T
a} THERTE T
) £ 0 o
5 W oo - ME T T
i P
1%0 vaﬂ 11_.0 0 HE o
o ! A o U—_H &M
E._ el O#E = o o
M M_ 2 o " % ~0
N DU 7 o O =
44 oo & W °
= X o % |
oF ol wK T 9
& LI -
i oo N B oo
i o N W ® ool
el o E L R
" e 1T < M.w = A+
T E " _._% o
: m U o 2 %
8 M “xml ok
= = w0
8 T K
N :.L ol mn
8 s AT %
— X )
N T W N
o o
e | 43EFaeT
B ® R o
®o o ) M o A
o R \x CR
= el A
. | ETEod
KO I N N M
mm = <o o o *
e
= P )
TUWITRRTRW
o

T ANETAE g1

e

o

A

i

(T

FAL (2021

:rL

|

A mlg g, 2022d 9€

- %

K

U

o
"
KO
o]

i
M

—

0

+

ol

|

]
=)

1-34>

-
it

<

o] Ao JCR Marine oF < 25%9l

1l

a

A2

&L 1

/Kéc‘,

=3
=

B
—
B
N
~~
B
sl
B
—
o al !
& A
xR
Lo
[aN]
oF
| %
[aN]
™
B
£
™
7
% s
O
B
—
B
(e)
jan
x|
’
m @w N
| =
=

<=ty FAA A3 14, SC

1

<
=l

TR

o
!
B

e

—_
o

_55_




g S&s 47

]

1-35> 212 AFR

—
it

<

<t
[a\}
a %}
0 N
[aN]
2la| w© S
= | W o L
TR w 8
= ©
™ N
S
[aN}

_L_l

B

oy
" w

ﬂ‘ﬂ
N

@)
=] o
o) o
g | ® = Ho
T | ° = E3
=y 7 oF
B 4 2 fir
M| @ ~ B
e M
=3 ™
K N
MM IS

=

T
PRl B | T
%o = =0 X0

N N

A A=

_?.

o

778 ol A

]-1’

<)

415}

Fod

°

48

o
Plo

R

Aol 78

=13
)

11-36>

3T
ar

<

i o
N S < S S =
B
& P
e e
" 3
N N
% © | ow
o ) !
~ G T R (A 2
N Do E | E -
— = 0
> Mo R L NS e
do ™ 3 ™ ow i)
= A Mw_ T L < G X = w
& Ty | BEgw |} | f
O FEzy | FRzy| ¢ T
i - L o e
22 =2 =
3 3 s =
" X
A il
o Tor
T &
Jl
ki Yo g | I
Hr w Ho N
w z )
[ B o e B
Z‘_ = Mv.._ Or|
< 5 B
e

_56_




HA78s A

FAAYSFEA AANLY FOE AL AL AY
- FAAY FuE e 4R 2g Az A9
- FAFEA =RAAS AL

- FASEA =RAA A AAE B A9

2
Ho
fol
=
s
Do
S
DN
DN
r
—
%
N
=
i

- ASEUZAHYFE FHLS AsHAd AR 9 FHE ASFHA= Azl dis) AzA
HEes Ao r ougle AERE A&str] A3 HAubAQl ol g 4 VHE 1S

Bl S B4
- Aeld EE A4S WAse ABsAom, GASelA el WES B FA
E2g B3 222 24 49 2 34 $YS YT & A= P

el ug

Domain Transformation (Time vs. Frequency Domain)
System Modeling and Simulation

Basic of Signal Processing

Principles of Measurement Device and Sensor
- Digital Signal Processing

Advanced Signal Processing Techniques
(Window & Filter Design, Power & Linear Spectrum and so on)

¥

o)
=

_57_




Ei

mn-rtranf 5

T | Wy ey Py 1ol oy

fal = T T

TMM=TTF
nm =TTk

T
T

aatian sk
T 1T

T I'| T

ey |

=1 1

d
e

E
T

=
c
T

r
L
E
c
r
i

PEEE RS
S AN R A2 AUE E2@s BARH BAMK ASHE dEAA A2 8 AAES
LA)5HT o8 BEsE Wl i wsFoA A¥e Fi ddd Ase ASss Pz
A3 ARAA BHANA SAY 5 AL
-AZE Azel TPY FE 5L AASRT o &= Az wBsy) A A5 A HPS
DgdozA A thael AUE ERHoE JAF 2 BAT & A Ee e & glew,
olakshEl A5E Aets WA AAH O Saats Aol s

6. w59 A3 A=
© 2& Z=ahe FA% 4F 2 A

m FAtista-Siga B HASHA d3 5 A

o A FFEEOF wSH AT BokE Axste I 27) dlgw(Newcastle University, University

of Strathclyde)¢} W=+ 17} th&tu(Texas A&M University)9} B A A18HY] Z2 798 &3 o gt
A B AEZ2OY WFE S AA H =2 AEAYSFE AAH FA S

201513 ©] & Newcastle University(% =) University of Strathclyde(® =)} <= 2JA}ste] Tz 73
Glelmste 1d+F4ddsta 19) &4 F

20203 FE] B sta -Texas A&M University(7] =) B4 A ALshe] =2 738 A4

A A7k F B AA4ere) 35 AStEol T 2022 281y FrbH oz HolstAl 25 st o H
- Texas A&M University (7]=) : AR, &FF A

- University of Strathclyde (8= : &% sHAY

B Fadistu-sfelista B4 AAee] A4 AE

o Ribistw-sf ejhsta Ha AAEEe] #AFE T diEdd 9 wszEIH wFE 5T A
Hy Z2H AEAEdd AA FAs)

= Bk & w - = o) 8 w(Newcastle University, University of Strathclyde) <= 2JA}ste] =21

_58_




d=oistw MSc A (7])zF 193, 180credits, Group/Individual Project, MSc Thesis)

F=dista o]t T LI AA & BN w1280 1A

Akt MArske) HS 2302455 o], St AA AlE, oste Y, Sel=k) WS

& oo AAES HE =20 9F F 5789 A5
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Pipeline Engineering, Advanced Hydrodynamics, Advanced Structural Design and Analysis,
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Advanced Hydrodynamics 10
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Fundamentals of Offshore, Subsea and Pipeline Engineering 20
Advanced Structural Design and Analysis 20
Dynamics of offshore installation 10
MSc Group project 20
Dissertation 60
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Inspection & Survey 10
Offshore Engineering Practice 10
Riser & Mooring Lines 10
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Finite Element Analysis of Floating Structures 10
Maritime Safety & Risk 10
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Theory & Practice of Marine CFD 10
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_61_




- Subsea & Pipeline Engineering
<E 11-41> 9= Strathclyde ™3}2] Subsea & Pipeline Engineering @& T &

Compulsory Modules Credits
Offshore Engineering Practice 10
Risers & Mooring Lines 10
Subsurface Technology 10
Marine Pipelines 10
Maritime Safety & Risk 10
Subsea Systems & Installation 10
Dynamics of Floating Offshore Installastions 10
Marine Pipeline Integrity 10
Group Project 40
Individual Project 60

u]l= Texas A&M University o8 &

- Ocean Engineering

{ZE 11-42> v]= Texas A&M t&e] Ocean Engineering & =&

Modules Credits
Ocean Wave Mechanics 3
Computational Fluid Methods 3
Fall Semester Fluid Dy;llgrlrlncs 1\f{orthofcear}l3 aﬁd Env1r(;nr;1§nt?1. lzjn%meermg 3
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Modeling and Analysis of Mechanical Systems
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Coastal Engineering 3
Dynamics of Offshore Structures 3
Spring Semester Physical Oceanography 3
(12 - 15 credit hours) Seminar 0
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Option: Directed Studies 1-3
Ship Cruise: Ocean Engineering Experiments and Oceanographic
Maymester 3

Measurements
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Pressure estimation of wave-in-deck loading using
velocity fields obtained by particle image
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This study presents the application of a particle image velocimetry based pressure
estimation method to reconstruct pressure distributions along a deck due to wave-in-deck
loading. A series of experiments on wave-in deck loading caused by focused waves were
conducted in a two-dimensional wave tank to measure vertical force, pressure
distributions and the PIV velocity fields under the deck. Fluid pressure fields were
reconstructed by spatial integration of pressure gradients computed from Euler equation.
The estimated pressures from PIV ve locity data were compared and validated with the
measured pressures by five pressure sensors under the deck. In the material acceleration
calculation based on the Eulerian and pseudo-Lagrangian approaches, a proper time
interval could be chosen to reduce errors in the pressure estimation results. The
Eulerian approach provided less errors for pressure time series estimation, but the
pseudo-Lagrangian approach showed a better agreement at maximum pressure. The
estimated pressure fields and pressure distributions under the deck were studied to
understand the mechanism of loading phenomena. Finally, the effect of the vortex
beneath the leading edge during the water exit phase was discussed in relation to force
and pressure measurements.
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