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II.

SUMMARY

Title

Construction and Engineering Application of a Two-dimensional Wave-Cur-

rent Flume

Significance and objectives of the studies

Due to the high development of the domestic industry and the rapid
increase of population in the country, the effective development of
coastal and ocean resources has been acknowledged very important.
The demand of coastal and ocean engineering application for the cons-
truction of man-made structures and for the prediction of environmental
changes accompanied by the development has rapidly increased. The
methodology of the coastal ;md ocean engineering consists of numerical
modellings, physical modellings and field observations. In particular, the
physical modellings can verify the performance of numerical modellings
and reproduce the field condition in laboratory scales in order to
test several alternatives. The present status of coastal and ocean engi-
neering in the country has put emphasis on the numerical modellings
only, but the physical modellings should be incorporated in the solu-
tion methodology to achieve the balanced development of the expertise

in the country.



2. The two-dimensional wave-current flume constructed by the present
study can provide basic space for the physical modellings and hydrau-
lic experiments, generating regular or irregular waves and unidirectional
currents following or opposing to waves. Hence, in more exact way
it can simulate the sea condition where waves always coexist with
currents. This type of flume was first attempted in the country in
the form of highly sophisticated function and will importantly contribute

to the basic or applied researches related to external forces on coastal

structures, wave mechanics, sediment transport and pollutant diffusion.

. Contents and Results of the study

1. Construction of wave-current flume
° Main body of flume(53.15mLX1mWX1.25mH)
° Recirculation system
— 3 current generating boxes
— Recirculation pipes(300¢ PVC)
— Recirculation pump(40 Hp) and valves
° Electrical circuits
— Wave generator
— Recirculation pump
— Instruments

— Water supplying pump



°  Flume accessﬁries
— Mobile cart
— Sensor carriage
o Pipe networks of water supply and drain
— Water supply pump and pipes
- Drain pipes to water tank

— Discharge pipe to exterior sewer

2. Suggestion of researches using the flume and recommendations
— Overhead crane
— Self-propelled sensor carriage

— Automatic control system of pump flow rates
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Table 2.2.1 Experimental facilities of Hydraulic Research, U.K.

spec. | length | width | max, water | max. wave | flow capa-
facility (m)|(m) |depth (m) |height(m) city(ms/s)
Wind wave flume 1.8 0.6 0.3
28 1.2 0.75 0.3
Wave flume 23 1.2 0.75 0.3
1.5 0.9
Open channel 0.6 0.4 0.15
3.0 1.5 0.6
35 24 0.76
3-D basin 18.5 54.9 0.51 0.7
22.9 24.9 0.38
20.1 12.8 0.61
18 14 1.9 1.7
24.4 | 24.4 2.53
40 27 1.32 0.085
50 31.% 0.61




Table 2.2.2 Experimental facilities of Delft Hydraulic Laboratory,

Netherlands.
spec. | length | width | max. water | max, wave | flow capa- | max. wind
facility (m){(m) |depth (m) |height(m) city(m%/s) speed(m/s)
Wind wave flume 100 8.0 0.8 0.3 1.0 1.5
100 2.0 0.8 0.3 0.5 1.5
30 0.5 0.5 0.2 0.2
Wave flume 60 1.0 1.5 0.4 0.5
55 2.5 1.2 0.4 0.5
6 0.8 1.0 0.8
Open channel 45 1.0 1.6 0.7
35 5.0 1.2 1.0
25 0.5 0.7 0.25
30 1.0 1.25
3-D basin 38 36 0.45 0.12 0.9




Table 2.2.3 Experimental facilities of National Research Council, Canada.

spec. | length | width | max. water | max. wave | flow capa-
facility (m)|{(m) {depth (m) |height(m) city(ma/s)
Wave flume 63 1.8 1.25 0.59
59 1.21 1.0 0.5
30 1.25 0.81 0.25
Open channel 10 2.75 1.36 1.0
50 30 2.1 0.8
3-D  Dbasin 63 14.2 1.35 0.5
28 14 0.8 0.25
30 30 0.8




Table 2.2.4 Experimental facilities of Port and Harbour Research

Institute, Japan.

spec. | length | width height max. wave | max. wind
facility (m)|(m) (m) height(m) | speed(m/s)
Wind wave flume 22 0.6 0.8 15
66 1.5 1.3 30
105 3.0 2.5 0.8
Wave flume 160 1.0 1.5
35 0.5 1.0
25 1.0 0.65 0.2
44.5 0.5 1.2 0.3
40 1.5 1.5 0.45
Open channel 30 1 i
20 1 2
50 45 3.8
3-D basin 50 30 0.8 0.25
30 20 1
50 48 1
40 30 1
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Table 2.3.1 Measuring instruments in hydraulic laboratory in KORDI.

7l ¥ T 3 £+ =
Wave gauge 16 channel HaAE
Current meter 4 S5AS
LDA 3 components | FFAF
Hot-film sensor " i 2 2EAF
Load cell meter 6 channel 83 A%
Pressure transducer | 8 " F¢ASF
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** 2} 2210 R|** 6.6m 1SPANE 7| o3%}
1. 4 = ! Im x6.6m x4.5t => 233Kg
Im x1.25m x4.5t => 44Kg
1.25m x6.6m x4.5t x2EA => 584Kg
(Glass Part) 1.25m x6.6m x12t x2EA=> 496Kg)*EY |
ZPeR AT :'
2, ARZpmpolX=) 100 x100 x3.2t x13.2m => 126Kg
3. oFAUX|2EY!) 140 x100 x1.2m x20t xl2ea => 272Kg
4, YMHEY! 46 x995 x16t xl2ea => 70Kk
5 -7 GHANNEL! 100 x50 x5 x7.5t x1.046 x3ea => 30Kg
6. Uiz|xpdy! 38 x6t x6.6m xZea => 24Kg
7., didHupe|=) @22 x1.4t x6.6m x2ea => 10Kg
8. H -Beam 1250 %250 xY x14t x6.6m xZea => 956Kg
9. €8 =¥ !} 1.25m xlm x6..6m => 8,250Kg °
TE¥H U 10,599Kg v

o
;

*x Zeprh Yol 0.4m YL |
Totel Weight | 14,823Kg
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Concrete Dam Model of g2} 17390 ohat x|xjupuel 23 A
(1) ztBxe| =2o4e] &gt 2,349ksoltt,

. -V ol g MR Ul 1,174, 5k
;7 /I ¥ '; 7Eb SR 3SFM 1,200kgol Yt
/ ! (2) Dam Model® £-A:

1 . :
Q 2 x 1.25 x 1 x 2,650 = 6,625Kke
\\"\'\'QKT ATV TTTYITVY TN
(3) &2 24:
650 | 2000 l 650 e :
— - 1.3 x 1 x 1.25 x 1,000 = 1,625kg
| 3300___
x=3): 9,450kg
o{7}4 2 22| H-Beam®3 X|2|st3 9evw
W = 9,450/2x330 = 14.31kg/cm
I=10,837.5 cm4
E = 2.1x 1(F kg/cm2
L = 330cm
7Y FXshFor ArkbY 2o ForolM A7,
uleby,
5w_,Q4 5 x 14.31 x asdt
6 max = eeec———ce—--- S emescaceccaae. St = 0.0970cm
384 EI 384 x 2.1 x 10 x 10.837.5
=. 0.970mm
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-_—t - h = 140 mm, d = 146mm,
I - t = 20 mm,
t whizbaf
e = 81.59 mm
I=1/3((te+b(d-e P-(b-t)(d=-e=s5T5)=640.557 Cnd

* Zal7h 0.4 m goldsulrh Huhx] ojm®

- v‘ ]
T wl = 1.26Aq = 0,125 Kg/0'm2
K w2 = 0.24A0 = 0,024 Ka/Cm2
8 w=wl + w2 = 0,126 + 0,024 =
w 0.149 Kg/Cm2 . .
T ol
. ., r
. ' PR 4
S S S S s
- wl 0.149 » 125
W = —--- = —om-o-meeooo- = 9.3125" Kg/Cm
2 2

1024 Kg ¢ ¥t}

o714 110Cm 2Zel=E W
oY AAFTeM A2k

WEo 1024 x 125
8 MAX = —mmmmemm= Z —mem———em————— R "= 0.0933 Cm =0.933mm
15 x 2.1 x 10%x 680.557
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0.125kg/cm2

1.25Aq

Wil
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0.24Aq = 0.024kg/cm?2

//// '- ‘ /',‘ ‘\.~
AR

W =Wl +WZ = 0,126+ 0.024 = 0,149ks/cm2
110cm FtZo|=g  q = 16.39kg/cm b @2},

Jejeg

E=2.1x 106 kg/em2
Y 2AgToly Almg

q L4 16.39x125%
= 0.09258cm

5 max = —==--=
30 EI 30x2.1x16° x686
= 0..9258mm
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W= (0,805 x 1.25 x 0.55 )H20 +16 = 570 Kg
670/ 80.5 = 7.08 Kg/Cm

o w =
228 9t x50 mm & 4 o
b K ‘0.9 x 8
I'= —m=e= = cmmmeeeee = 9.375 Caf
12 12
E = 2.1 x 10 Kg/Cm?
N v
y Z
2 2
l e
S
y/a
w it 7.08 x 80.5
MAX = ==—————- S emmmmrrccc— e c e ——-
384 E I 384 x 2.1 x 1 x 9.375
* Dol mEpt 0.4 m YA Wy |
IR - S
= o
in
@
U ITITI Tl o
.. - . . o
Az . % B

W =
-=~-376.334 + 343.3 +16 = 746.6 Kg

w = 746.6/80.5 = 9.274 Kg/Cm

meby ATE AHE M 0.516 mm oF Wyt

(0.805 x 0.85 x 0.55 JH20 + ( 0.B05 x 0.4 x 0.55

=0,0393Cm =0.393mm

=

JSAND{2000)+16



W= (0.805 x 0.55 x 1.25 )Cont.(2300)+16 = 1289 Kg

w =71289/80.5 =16.01 Kg/Cm

webq 2o g FHH 0.889 mm et
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7T 77 777 e
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el YR Aol FHuapnR
oA | oasb of cldtel Aslale g
£ - o p 6 a/b = 1.1 , 1.377°
wy t ) SRl uHe sl&, 0.166 Kg/Cm2
FRE I 14 U L
: G 0.1656 x 26°
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)
ot 0.456
o o B IuANS (NS & M.
2. ol MY
el AMAL FURely gasler
/g I a/b ol olslo FHapalk e
& . a/b =1.1,- 0,269
P .
gm-‘- /A";:;- P USIUYHY B 0.165Kg/Cm2
Tbobosm )
E § 2.1 x 10° Ke/Cm
5‘ 0.166 x 4%
ey = 0,269 ——meeemmemmeee o = 0.08B72 Cm = D.872 mm 2} S},
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- Glass Part -
* 2 X

1250 x 1100 mm

1. oY AT 3
12mm 843 or 7tzbge)

i ded) "ﬂ’g’ -ﬁ—&’.‘ “5‘%

3. u = o| H 1250 mm
4. A A=W 4 were tan
* eI} *
2.5
1-‘ - * 6; ’ SO Trem—-
,e n tw .
Ge | ogelo sobvel uwd WMoy
A\ b/a oubE Aixl 0,188
a | %% 5
1§k o)
n | HRhgelY e Hitogse
t | s2EA
2, A
‘ e = 197 Ke/Cm2
3. Trgel 9 el 2] HE-2ES 120 Kg/Cm2Z , uhepa| Apr|a -

oM+ Aol i,

oo
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