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Experimental Study On Wave Height Damping Effects
Due To Opposing Current

Yasuo KANEKO*
Nobuyuki UENO**

Synopsis

This repot described the effect of current with regard to transformation of intrusion waves to river
from sea by laboratory test. The laboratoey test was to examine damping of wave height of intrusion
wave due to opposing current using smoll water channel. The test were conducted on fore river
discharge and two wave period, in which the river current was take up two layer-flow system (I case).

From the expgriment we get the several usuful conclusion

1, The waves height in channel is increases in propotion to the river discharge. but also that

the wave height decreases with the increases of the intrusion distance from river mouth.

2, It was also shown that the wave damping-modulus of intrusion wave increases with the river

discharge.

3, The wave height in channel is expressed to make a summary of test as follows
"Hzx/Hm=¢e™*

where
Hzx : Wave height at the distance x from river mouth
Hm : Wave height at the river mouth
: Wave damping-modulas
z : Distance fom river mouth

* Senior Research Engineer. Hyraulics Division
** Membr of Storm Surge and Tsunami Laboratory, Hydraulics Division
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AL LA BRBLTPLLRE»STHE, BEHEL
Toh e ROEXRATREIMETH S50 T TR
FRROEER He XA LA A EER-2 ©iRT,

£-2 AOMOES Hn (cm)

=8 FE—A "B |
Tesec) g9 1.2 0.9
oy STE™lemio] 12 | 10 | 15 lHo=2| 3
0 1.07|1.37 |o0.85 | 1.35 | 1.50 | 2.11 ng&_
s 1.25 | 1.50 [ 1.11 | 1.48 | 2.10 | 2.85 [T
: (1.17)](1.09)i(1. 30){C1. 09D(1. 40D{(1. 35)| =1. 28
20 151162 |1.20 177 2.20 | 3.10 ';fi
g LADKL 1D 4D\ 31 47)}(1. 47)] 27
(1.4D[(1.17) ) ot
34_0 L7sf20s s || |
Salt Wedge  |(1.63),(1.50/(1.865\(1.42) <0
s N R X R T
(1.52)/(1.51),

FERRTADIEVHEE L OEEE Ha(Q:)/ Ha(Qo)
#( )TRLTHHH, REHTESOMMMAKEL,
Vifk 51/s T1.51~1.52 %R L 50% LA LA L »
Twbo COBREOFHEICH T HEAMIL 1.02 BET
S BRTEBEOHIMIBEICKREL, 10~50% LA EE
IeoTdo ThiEMEIMILE L CHEEEADEET
BHEL—-RLTW55, HNOBERER—ALER
—BTiBoT\wboe TihbER—ATCIRIEFT
ORI GIT B EAEXRTOICL bR, ER—BOH
BRI RS b B & AENTRE LB E» oMK
LT\wbo TRICLTHZOHEEHMIER LBHIRS
MERICOWTRBETH Ve LA LEBSRTEL T
3, EHXFACHBELAAROERTHHOILHLT,
T CREANBOENG Hoa xR LI L, B3V E
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& ¥ XK #-L HF F 7

B—A, BOKBOBVEE > CHEERBAOEEANE
BB L OTRIEKRERECERER L HERTIE
DERNFBY Tlehrotohe e, BrErBomo
WROWED MR BABEOSHERT ST B0, I
P A TOKE ERCHES FEOW ko - MEX D
oo WTFRAR LT SH L b BEARBR YL - CT+4
BRETBLENH Bo

(3) ZBHoBse .
AT, @K AR E DRENThh—i8
CERBX, ERKCESBREOEMINEL T B, HH
SOOI BEEOEAVC L - TRAEBH, &2 Tl
BB, BESTATER L - BRROFE 0o
T WAREYRESRIBADERYR->T VB, K

Bofl, BEsfh, EekicliiR-2 3, 4 skok-2 .

T Q=3.01/s+Salt Wedge m 7 — 2 & LTH—H 6
RBLThHb:. ChODERBLIURILBHNTEDE &
3, ZRBRAR LD OBERE—TKOBEI L bRT,
BRSO, BEIMBERZ ETHD. B—o%e,

R, KEP—FERLOIEEORERIMADORT Y »TE
Elice Tishb bR, EE EROTRiECHL

Bl LORHT 2EE1R R ORI, ThrbThug, &
BERCTEANRA LI AR BB OHREIHE
PNESRBRR, EOFE Ga) BHKTB I LD,

Uit THIKER EClt BB B Fh OB B B B
LBbhDo SHLREKEAENBL LTV 5 LIIER

& u b O (c+u)2=%tanhmh m=2x/L it

ALNDLORERIEHREINDI I LS, 2O L
HHR-2 O Hy 2B~ GRTHEALTVSEL0D
EEZLR B,

ZERBROmA Y BRT 2 EEE R L OCRREO%
BECOWTOHBLRABPKL L T3 Tk b GEd
REHNEYBBIh) CoBRRLFE LERKC
DWTEET 2. KBREITERA LB A=11. 2cm, F
FBAKEE h=6~9. 2cm, EKBFEE = —5.6~—8. 5cm/s,
ERTELEN & L Cu=2. 0cm/s, #KEEE p2=1. 020
ZHY, TORCBRhIZEREEOKEEY L=60, 65, 70,
75, 80 XU 85.5cm &+5 L, BEEOEEITE-3
DIMLEE IR 5,

®-3 OEHECEHII LT BEE (4), FheEk

F-3 KEROHEE (cm/s)

\\\\\\\ A Cem) =6.0 h=6.0 h=8.1 h=8.1
mﬁ (cm/s) u=—8.5 T wy=—6.3 u=—6.3 u=—5.6
Y&E (cm) u2=2.0 u2=2.0 u2=2.0 u2=2.0
60 82.21 83.76 82.73 83.32

—93.82 —92.10 —93. 08 —92. 46

65 84.28 85.78 84. 69 85. 27

—95. 46 —93.78 —94.83 —94. 21

70 86. 06 87.51 86. 38 86. 94

—96. 86 —95.22 —96. 32 —95.71

- 87.59 89. 01 87.83 88.39

—98. 07 —96.45 —97.59 —96. 99

80 88.93 90. 31 89.09 89. 64

—99.11 —97.52 —98.70 —98.11

8.5 90. 19 91.54 90. 29 90. 83

) —100. 09 —98.53 —99.75 —99. 16

STeHE () BHEIRTWBR, EA—KE BED
BE w BELEEINE 5T B, EOHTE
D hy=60cm, w=—8.5cm/s, uz=2.0cm/s D — A
MNEBROF ORI KT 5 KBEBCHY LTV B, 5F-3

POFRRE BT HE—HOWE L BN L0 EDOEL
THET Do B Q=3.01/s+Salt Wedge D # —~ 21z
F\ T Wedge £330 FIHFMBIL #=4.5cm/s CTH D
T=0.9sec DHEDHEFIIE-65 5% 80cm & #E I

— 156 —



MORARC S X ETMAfons:

h,%ﬁ@%ﬁné(tm:&wac=%#%mka

Bo COEMNZBHMLEDOT O HHIT I\ Tid, KEDHK
P, BETHE wy, OHEMC X > THERLIILRES
TarZ e, ZOERE DI 70~75cm BE L+ BRE
FUXBHE C=86.06~87.59cm/s &7t D 2.5~3.0cm D
B ritko LichioT, ZDBR T Energy 4%
ERTHE, LCoEHcREe SBEOESHAR TS
Exbh30T, ZBROKRY — AR KT 5 EEHK
DEENE—HOHECL RTAEVDORUEDOEH
ThHHH EBbh b,

3.4 BOETCHSEASOERE
Hhx#BETARIMACERG Lty 3 B2E
DEEDOHRERTH, TO0hLETEEz T L &

LRKRFECHEELTDL, = OEMIEEOHMNEHIE
LT\ %0 ZhizBl-3, 4 0gECHbR2, £ LTE
ESEBEOEMIERMBECRRELA SO TR (2) R
LA (6) RATHETE %,

H=Hnexp(—az) = -« (6)

T

a BERSIVHhDOEEY SALESREGR
(em)~!

(6) RELDLFTWIEROBEESHLLa®HE

LIRERYER-4 R LA T4 QHE, BAY. Sk

EXBFEEZRNCRLIEDT, ZhrbEkBERCE

5aDBENRBTHZENTESLTHA S LI LE

B—B, T=1.2sec D&Y — AR LA AT

#z-4 HESEERE alem)'x107
test EB—A #£%—B
T () 0.9 12 0.9 1.2 W oz
0/ eHolem) ,_19| 12 10 15 | He=2| 3 4 5
0 0.137 | 0.138 | 0.119 | 0.120 || 0.145 | 0.163 | 0.146 | 0.148
X X
1.5 — 0. 140 — 0.142 || 0.156 | 0.166 | 0.170 | 0.168
X X
3.0 0.200 | 0.165 | 0.190 | 0.182 || 0.254 | 0.282 | 0.198 | 0.152 |x: B
3.0+Solt Wedge | 0.257 | 0.291 | 0.199 | 0.267 — — — —
X X
5.0 — — — - 0.336 | 0.379 | 0.459 | 0.253

RSN CRE L, EHRETTIRCBUOER R
HEOECRE Y e OHTE LS EB LT Lo LichHt
> THBREREOHEMIAEH L BRED 2R jlxh
BRETHHHIMN, T TRIEFEFEDY — ARFE—>D
BELTAE L.

B4 DPLRBERCI 0Bt FIRTIETE
DML THbo

(i) FEdmckfll<adkEd, A—HHa
THEXENRE L LBEO a DEMMESZE TH 50 &
hi2&RAY BRSOV TLRBETH B, (EH—A)
(i) A X 2HEFAMEARVEDH A EFL
Ao (FEBR—A, =10 Dy —R)

Gii) e Ho OV X 5 a DF{LIXBHED & —

AHBTENSA S Ho ZHBIT3EEAND B0 (a
WL TeByr —Ab53) B0 BE IS Ho
CHEA L CE RBEACBEH T 2D KBAORKIZNE
KT ERB/PEL B0 (ER—B)

ChoHFED IS Ho DBTeb b EBAR Ho/Lo
3, FMAPOHEOEE c HEVMREBEELR THELED L
T, EEERCES LW LR INERTINE
2L alBEHERELTWSHEANR AR S,

FARBHEER L GABEROEBE L OBGIILUEDL 5
HERAB ORI AT E DBEFEIHEL BHORD, &
IR AR ETHEOEREYE 2 558, HOBRD
T3 vt BPERIT X % Energy kAT, Fihck
% Energy e b HIBE N ERTHDH T EXRLTWL 5,
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& T X #-£ B &

Lichis THERBEOBEY IS 2T 5o, i
B Energy oty AR D LERD Do & DORBHITIR
BB XUOMhDOFEH & dis o> TRBECRETHERE
DEBEWALICTHLERD D, XLEHEADBENLS
HOMEL AL, TOMBIERCBE®E LD, FoC
RRERDP L OMBEYER L Th%. Hhx#WETS
Edbich Energy 8412, Fosrc4 ¥h b Energy
CHET B E LS, Fihodo g/ MEEEER
BHATEDLDL LT Energy BHAI% 5 51T, o
FoRGRRITIL 2o

4 (e EDN=AE,
dx
T
co=(netu)  Eu=gogH? A HOEH

(7) R 1=0 T Ho=Hy D&ECESTIIE(S)

REMBo
H,/Hm=exp{—5(n—cA+u—)x} ...... (8)
(8IRDFEREMNDERANE TR DA hE
A
m=a ...... (9)

EBDE (10) K& (6) RELFAKRK S,
H,/H,=exp(—ax)

25 (10) A%HIRE (3) ROBIFY A THKT
ZRTHE QD Kekes,

H,/H,=exp(—¢'z/L,)
CZT ¢ E\RALESHER (al,)
L= ViEeaok s
LoT, aftvl ¢ AELALLLE, KBADER
ABDWE H, #HET B EMNTE B,

X5 BREREE ¢
Nt A B
T
0.9 1.2 0.9 1.2 i &
0 eHl 10| 12 10 15 | He=2| 3 4 5
0 0.0117 | 0.0118 | 0.0142 | 0.0143 | 0.0124 | 0.0139 | 0.0173 | 0. 0176
X X
15 — |0.0120{ — |0.0169 || 0.0133 | 0.0142 | 0.0203 | 0.0200
X X
3.0 0.0171 | 0.0141 | 0.0227 | 0.0217 | 0.0217 | 0.0241 | 0.0237 | 0.0182 |x ; Feifi
3.0+Salt Wedge | 0.0220 | 0.0249 | 0.0237 | 0.0318 | — — — —
X X
5.0 - — - — | 0.0287 | 0.0324 | 0.0495 | 0. 0301

-5 REBRALBLhL ¢ #RL, H-8 ks
DBtk u/cs (s BAREOEIE) ©H LT my b Lz
LD THbHo BKRiZFA~&—~L LT b/Lyo Th&
CXoTRRTRETH DM, EREVDELIFRLD
BIhE R LBV DTRERY T2 » } LTH B,
e'~ulc, DBFILEBSOBENKE VTR E S IBIF—%
7 BAREIR L w/co MR35 & DIAIZE Lo

4. #& ]

Bk, MEBRABYER L THAYMET 5508

BeowT, Mefie LCZBREROBERDS Nt T
ERETV, KBAOEBRERSREL?D, EHEMx, #
DEFTICE D70 5 WEDRBEC DT OBIEE b Hoigr
ToHELIR, BRBREGEPLERERYRD, Ho=x
AF —BRECOVWTHEAERL Rt F L TERE
Rob, MhE# LT 53, ik > TESHAD
ER*ZF 5L L, WEBBEE TR+ — 7
KL ->THEBEREERLERT 5 2200FAR Y »
THRIRRIROI D LA Lo & = CERE
B¥EHNTIISEDL R Y TH B,
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HoRABEC S IETAOOHE

D Hhick sEEHARRRERECEALTE
9, RBRERFETAEZLEARMELD 10~50% dAZ

2) A ET BB COBEORBRFECHELE
LITEDEZEEE Lo GERBEOHEE)

3) ZERHEEROBMAIBE—HOHIC L bREZED
A, BREAVEECDH 5o ,

4) EBILRDCBRFEROBEMIEHDON I
GERLSEFET 50 (F-4)

5 Fhx#HET 5B COESEBRENTEA
HHEE 2 BT T A IERBARC BET 2 EE»S (10)
KRFEcix QD RTERIh 3.

el
©@Ls)

0031

a0

Q07

4 005 Yes or

E-8 e'~u/c, DEER

6) HEERR < LMEEEL o/ & OBFITZIE
—REYICBIRTH B0 (E1-8)

5. HeEDE

EERO LA OANORAHE TR EEE LT HER
TOWEROERR, —Bixa»T—RRBTELE
2bhde LOLANLERIIBED Yy —ATHb, %
ERHE, BERLIERIRELDOTRI 1o BiRE
ERTOEBPARIBAHEC bREBCKEr 12
RILERRMED 5D, FiKLEHRE OB G, Y

BEESTRELTW3EE25R3 LElk, F0H
EDOFEBRCE > T EEr DB LBIZh B WT'h
CLTHSHBROFBRC L - T, EEEEOBHEIC
BRTHLEND Do RECHEFRCHLT, BoiE
PEE o F-RERRRFBRAZHEYH, 58
BIRBRFEHOEMBRE I LETo
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