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HYDRAULIC MODEL EXPERIMENT ON THE TIDAL
CURRENTS IN OSAKA BAY

By Hirotake ImamMoro, Kunio OutosHi and Kentaro Kipo

Synopsis

Physical hydraulic model experiments were done to study the tidal currents in
Osaka Bay. Three models which had different geometric scales were used;

1) x=1/5000 y,~=1/500 2) x,=1/50000 y,=1/2000 3) x.=1/50000
y.= 1/500 in which x, and y, are the horizontal and vertical scales respectively.

As the first step, only the semidiurnal tide (M,) was taken into account. Other
factors, such as density stratification, wind, waves and so on, which might influence
the tidal currents in the bay were not considered. The semidiurnal tide was pro-
duced by a plunger-type tide generator.

In the experiments for each hydraulic model, first the characteristics of tide in
Osaka Bay was adjusted, secondly the cucurrents were measured by continuously
photographing a number of floats scattered on the water surface.

The results of experiments for each model were compared with each other and
with field observation. From these examination, it was made clear that the model
with smaller distortion ratio produced more similar flow patterns as the prototype.
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Fig. 1. Hydraulic models of Osaka Bay.

_3_



796 AR KPFRARAER #3155 B-2 #E63. 4 (1988)

%, SAEMR Y, BRUOOTFBED, BROLHCHFEESN TS,
Model A : x,=1/5,000 y,=1/500 D,=10
Model B : x,=1/50,000 »=1/2,000 D,=25
Model C : x,=1/50,000 »=1/500 D,=100
Model AT, av27U—t+7 oy s OABORIC, BREECLCBEMENSEL S VTIERE N
TEY, FERRIEALEFEL>TVE, £/, BEHOKEEENKRSLZTIELT LD, BEDOFE
Bk % gk S BT VWB, —7F, Model BE&LU Model Ci3KBITH D, FFHELL » =¥
AERTHEEBROBEME2F- 2%ic, GETEOHUMEETKL, XEERYFETHET TV S,
KRB IRy Bkl B & UG O OBYBESIER L T0 54, FERTREMKERICOA
HHEBELRBE LTV, BB 75 v Yy —RTH-T, 20X bu—7 BXUFHMSHAEITE, IE
OB BRESND LS ->TV3S,
NB, KEREiE, AAIERUDE L TEHOFENIRSRALTWEH, AERTIRENSOR
ABGEREL TV,

32 BOUIBIUFROFA

BAIOFHAGIE 13, Fig. 1 IKHFRLTWA K Hic, fofkEinE, KRERE, BERLESLUR
PRl O SRMPTEEIC — BT AHA E L, URESBES LTV S, FHANC KA RO+ — K
RIkBET (DRl m) %AV, B0 75 v Yy —icBE L BBk it hEREE 7~
yLa—-yiiEglis

RO, KRELSBROXERRENFEL, KERBALLERS2VENT V-4 — D
%, BRECHEBELLSmMRAF 4 VAASBIUOEFA A 4 52H0TRBRY L, HlllsicsunT
i3, EEREEE S TRRBOBIYH | AP TEHREIC - O 2HR L ke, HLBOM
FaEREIC LT, HRSEE R E-), EiREES L CERE (G5 ORHERa
1/8EPRBLT /16 MO F L—Y —DRFEREL T B,

33 ERRRM

AEERTIE, /N8, EEBB LUK 2 RREOMRE ZOFHARETEIEEL, RDX
SIS L TEDEBREHEETE LT, KIRBICB 528 - @i, K7y BKEs L UBHAHBIC X 25
AZF LI EMBEHCTHENGY, ThiEFETIREINFOHYE(LTH S, Table 114, Fig. 1
R LRSI BT 5 4 KOBOTBEMERERLZ OO TH S, AKTVWTRE, &M, bl
M, (ERE¥BREH) OEBLTWAI EMbh b, Lich-T, ERBICEERTORYELEE
SEZFEEELTR, M,EBOERTSH S 12 B 25 o g 285/ & L1,

wic, BMAFREOKEICREL, LB R b o— 7 2TL X &1IBA O ORRIFIZLEEHRIL
foo HERO—E% Fig. 2IRLT W3, KR 28 IIITERBRICE/L LTV S, L#
B TEOEOR S BS4F LKL TV, B8, TRIIBY2FETECIERAEOEHRSHE
bhTVaH, ThiEUHRISESHIEORFIRICS - 1o /D TH B,

&S BEkiLEERc, BE B - TEA) BXUMEE (W, BEEE) 2KDi, Model
ABIUCINT 2ER%E Fig. 3IRLTW3, BERARERETRRITFICHEIh TV, A
BELIETIZBRERZ -TW5, 8, BEREIcBIT2KE, Y98, /NEO#Z 3 Table 1 DFFFIER
ERHOTEREN, (M EEFS#8E), M, #E MEBE-S#8% LVBEHLURTHEATHS, —
H, M BAERE LS (RHREAEEE L 3BLOThI0TML 1) bMELERE KRS
NETRRBIFICERI ATV, IHGEHERLIATEN (IHEARY) LB oTWw5, DX 5 IERIC
BOTHGHEYLIFETEHESBREL S &L bIEEMENE L > TORERE LTI, 1) BEOH

_4_



S « KIE « KPP - KIRBIC B 2 iR ORERE RIS 2 ERIEER

Table 1. Tidal constant in the prototype
Constituent M, S, K, 0,
Station Hlem) | K(°) | H(em)| K(*) | H{em)| K(°) | H(em)| K(*)
Shimotsu 45.56 | 185.04 | 21.80 | 208.05| 24.24 ;191.43| 18.20 (170.98
Kainan 44,75 | 188.73 | 21.40 |211.80 | 23.89 | 192.66| 17.91 |172.26
Wakayama 46.22 1186.42]22.18 | 210.27 | 24.19|192.36 | 17.95 |171.71
Okinoshima 38.80 1192.50 1 19.80 |215.40 | 25.30 [ 201.10 | 18.70 |181.90
Fuke 33.10 {207.10] 18.00 |228.20 | 24.50 |199.70 | 18.30 | 184.00
Tannowa 32.30 | 204.21 | 17.71 | 221.58 | 25.23 |200.74 | 19.02 | 178.81
Kishiwada 31.39 1211.79| 16.70 | 227.38 | 25.95|203.69 | 19.84 | 180.56
Izumiotsu 30.36 1213.62 | 17.31 |226.36 | 25.89 |203.09 | 19.15 [ 180.92
Sakai 30.61 {213.73 | 17.28 |228.44 | 26.34 |202.70 | 19.65 | 181.20
Osaka 30.85 1 214.70 | 17.18 {229.08 | 26.19 |204.10 | 19.78 | 182.54
Amagasaki 30.34 {215.65( 17.17 |229.49 | 25.89 |204.04 | 19.30 |181.81
Kobe 29.56 | 215.05( 16.47 |229.62 | 25.88 |203.56 | 19.67 | 181.78
Karumoshima | 32.00 | 214.00 | 17.00 {229.00 | 27.00 |205.00 | 21.00 | 180.00
Akashi 15.90 1240.30 | 9.30 |236.60 | 23.60 |216.40 | 16.70 | 201.30
Takasago 27.37 |314.29 | 7.67 |306.48 | 27.85|225.89 | 20.36 |200.52
Himeji 31.05 1 315.82 | 8.68 |313.36 | 28.22 |226.02 | 20.84 |202.32
Yura 32.90 1190.50 | 17.00 |214.30 | 22.90 |205.70 | 17.90 | 182.30
Sumoto 30.49 1193.23) 17.03 |215.01 | 24.14 |204.09 | 18.35 1181.96
Kariya 27.80 {204.90 | 17.70 |233.40 | 25.30 |208.20 | 20.50 {184.40
Iwaya 11.00 | 220.00 | 11.00 |237.00 | 24.00 t218.00 | 21.00 { 196.00
Ezaki 13.20 | 239.90 9.40 |235.40 | 25.40|221.70 | 20.00 |202.60
Murotsu 22.00 1335.00| 8.00 |286.00} 26.00 |228.00 | 23.00 ;206.00
Ei 25.00 | 333.60 | 5.60 |326.00 | 27.60 | 230.90 | 20.40 {206.60
Anagaura 32.40 1340.60 | 7.80 1351.501 29.10{231.40| 21.70 [ 204.10
Fukura 44.20 |189.60 | 21.00 '211.50 | 23.10 | 195.20 | 17.50 | 171.80
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Fig. 2. Examples of water level measurements.
(Model A, Spring tide)
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Photo. 1, Comparison of tidal currents obtained in three hydraulic models (Spring tide)
(a): Ebb tide (b): Flood tide
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