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Field measurement and flume experiment studies on sedimentation in river mouth
port, a case study in the Port of Niigata
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Synopsis

The aim of the research is to elucidate suspended sediment transport and their deposition
processes especially at river mouth or estuarine area. Field measurements were carried out in the
port of Niigata to clarify characteristics on spatial and temporal variations of bottom sediment
properties around navigation channel and turning basin in the river mouth port. The measurements
includes acoustic sounding, in-situ mud density measurement with a tuning folk type densimeter
and taking sediment core samples by Scuba-divers. The data shows that diversity of sediment
properties such as mud content and water content according to river flood condition. The survey
successfully captured also the formation of three layer structure during a river flood condition with
the higher turbid fresh water in the upper layer and the lower turbid sea water in the middle layer.
Further high concentrated mud or fluid mud layer was found in the lowest layer at the deeper
dredged channel area. The hydraulic model experiments were also carried out with a circulating
flume to elucidate the fluid mud transport on the steep slope modeling the edge of navigation
channel. The experiments clarified the influence of the hydrodynamics conditions on fluid mud
behavior and suspended sediment transport process at river mouth area.
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5y R FE DEREL AT BIE DIE D, X4, 21379 K 91
RIS BRSO R EHZEET 2 2 &Ik
0, FES &R ORI S ORSRFIE T OHIR & R AT
ek, TRTOWES ORI, ERICHN A
VA4 MR RICE2@KEH NV XY U T L— 3
VKLY, SSERE (mg/l1) I ISh7-¥fEx = Z Ci
A El, KFETFTHREICLY, BEAROIEHRIS
Fluid mudOENEZIE X 2B T — & OBSG LT 7.

4.2 EBRT—X

WMEIDSEM L LT, BB oRlEs (K-4.2) 1286
2 E R E15em T 0 K U 23 K 13em/s 38 & OV
26cm/s L 72 B2 — A HFRE LTz, KEHKMETO 7 v—
REUTZE N ENFri=0. 059, Fr2=0.118& 7320, FEA/r—
NTOERAKEREZMERET H L, HYTH7L0—R

FCIIAI8T~T4em/s DN ERGE LTNWDZ LR 5.

—77, BEANWEKDOEEEIZSWTIE, 100, 000mg/1 D FIZ
BWTIIFluid mud & U COWMREMERIIBEZ S e oz
LG, 22 TIE200, 000mg/ 1D — ADIRT D b b
T 5. £, BEREOR I XD RIEREY Ok~
DL TS 5720, KIENEZ T THEAKTHITTZ LT,
RS KOV AKBEA SRR — & L2 EEBR S i o
FOICEBL TS, INHDOEMRED - ErF-4. 1
g,

—, WMEBLOBESROLEMICEY, FABEOH
ERRICEELRITTIENEZLND. 22T, #E
XKEIZBT 2RNAGOBEHRE LT, BWELEARDH90cn
THAM DR 0 P9 (XI-7) D% B & BREeNE 3 A T
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ERETOEGHT &0 G GUUERIFR1Hz, KO0 HIRIE) &
T TBRIT IR O PR & B (2 2 TIIHERER 22
L LTHE) &4 21077

F41 FEBRr—2A—E
=A% | BESE FBEROWE | EKBE
CaseA-1 . 13.5 cm/s
CaseA | DY 26.7 cmls 200,000
CaseB-1 N 12.9 cm/s mg/I
CaseB2 | KO% 26.4 cmls
z=-4.2 RBEXETOERIMOTEFE (LB &
Bt (FBS » aly) BANT : cmls
RN E CaseA-1 | CaseA-2 | CaseB-1 | CaseB-2
R R 12.9 21.8 12.0 28.0
+15¢cm (0.24) (2.01) (2.13) (3.31)
FEHES 6.77 14.9 4.98 5.89
+0cm (1.89) (1.80) (2.82) (5.39)
FEUE S i -0.55 1.18 1.58 -2.63
—15¢cm (0.24) (2.01) (2.19) (2.53)

EEFEHO K E 3%, BilEREY OMERE & il
DELIVREE ICEAtR T 5. £-4.2% WD &, BEIERE NI
WA — 2 (CaseB-1F8 L UB-2) DFA, HERKEH Y
DA — A (CaseA-13 L TA-2) (THA~T, FFEIICE
FmEN R E L, FRICEERE (BERBSHLH5E5D
UIMRE S E) T, TAMRIC L AEANDEETH .

RSB OFEHRI L LT, M4 ARBRIXEN 8
KN L D 90emMsg) ICCHEBKEFHOFKEIZLD
WE Ly omBEsfmzrd. FKICIE, Case A-13
X UCase A2 FNENITHOWT, EBERET () BX
OFEBR% (WA OFREZRT. EBRINTOThH KIS
30~50cm® HIZ BRI BB BT STV D Z &8
D, FTKI0SM, FnENTET T EREZICBY
THIESBRBIZMEET 5 Z &b oo, hodit:

Before Exp.
- ==- After Exp.
Salinity(PSU) Salinity(PSU)
0 10 20 30 0 10 20 30
0 0
€ E |
z 02 T 02k
= =
[=% a2 !
PR T g I
E hh""ﬁ\] 2 ' I~
4] @ A
2 06 = 06 e
“"\
0.8 0.8
(a) Case A-1 (b) Case A-2
X-4.4 EBREI#RIC T 20 HE O
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4.3 REBRHERLBE

AKX Tl (Y T <o, BEmiRE oz
M4 DR 2 ER 3 572, WA AR LD Tl
60cmHl L D FEAEFR T ([M-4. 2 O — SE5H) A Bde4niE3
JE72 B NIRRT (R IE T T T 2K O 2 B
IR SN, BEERTEO FT v 7N ICHEEHRE S
NI RBEFH OWERHRERT.

AHE T OFluid mudiis (5 EE I 788 O Rk E
D T) MNAKPETFT AEIBIC & 0 R I 7-CaseA-1D5E
KA K-4. 5177, EEFREEDOSSIREDELE 7+ 5
L, EKRBAD S 25 MR X R R E OB & OAITSSiE
Eo EARARLN, TO#%, EEREO THEI5emZB
TREO LA HHRETE L. BERELY L EETIT,
AN (K100 o&HFICE W TE E A ESSIRE
OEFBRET TR, —J7, SiEH S o KR IS 3

LHRE B TSR 72 N 7w T oSsSIEE O (X
-4.5(0)) ERD &, BARLEADD I LINIC R R R E
LRAZHETE, TOREIIEBROKTEHSEID L ER
ETH 0 EHNmoORERE LRICETEL TS, T4
b, REEREBIZH > CTHRERMICR T L7 @kt
DI TEHO T v TEHIBEALLLZ L ZEEKL, 0k
FIIETAEB THHER SN TND.

ZHIZx L, Case A-LICEE T LD D OFEILINE <
ELALOFREE S < 72 B Case A28 121X, Ak T
DTy THOSSIED EFITIZEAER AT (K
-4.6(b)), LLARERESLZN LY b LB TOSSIRE
DEFNELTNS (M-4.6()). EFAHEHENS G,
Case A-1 CTAH LTV X 9 ZFluid mudiiikid o d,
TIEOHEKEN TIXBHENEOIRESHRF STV D
ZEBMR SN TS, Thbb, Kr—RZBWTI,
B A OB KT AFFHOILNIC L DI L v HR & h,
AT BRI FALE T SE0S, FEOYKE % il
REETH T LIZZ &R 5.

(a)OBS at 60 cm downward from injection point

depth of B+15cm

BX0cm

B -15cm

A
\J M\U“'Imﬁ\\._

(b)OBS inTrap A

4 6 8 10 12

(min.)

A

"

n

Lia s sar vy

0 2

Elapsed time form turbid waterinjection

X-4.5

4 6 8 10 12

(min.)

HERX D SS RE DORRFIZ{L (Case A-1)

(a)OBS at 60 cm downward from injection point

+ -
~ 2,000 d?pth of B+15cm Bx Ocm B-15cm
E: f
£ 1000 jﬁmﬂﬁ’#ﬂu ‘irH“WJ -
a o I T 1, AT P e L o o Tl N A A L
A i) e
0 2 4 6 8 10 12
(b)OBS inTrap A (min.)
—. 2,000
En
E 1,000
]
v}
N
0
0 2 4 6 8 10 12
. . L (min.)
Elapsed time form turbid water injection
H-4.6 FABRXM D SS R DRREIZEAL (Case A-2)
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(a)Case A-1 (b)Case A-2

B-4.7 KBRS T 90em HUS THIE S/
SS IEESNIE AT (EEERRIE & Y D& r— )

Case A-1B X UA-200% 47— AT
(KB AR LD FHE90em L5 CHllE S A7 SSEEEE O
f’ DA -4 TIZENZE NIRRT, Case A-1IZBWN TR
o Ey, REEHZET LcmRERAKOREIC K

D, FRICIERHEATTIC

2%t L, Case A2IZBWTIEBIERSIZLEVIZ

BITD, EAREANEIL

FRE 7B OERMNRAEL TNDHOD

X —hkAL

L 7=SSHEEE S B A~ 54, 60cmd VW FJE TIELSSHEE

ITAMIZIKE T LTWA. Case A2ICA 65 FEOKE
FETE D KEGEH L, [FIREIZ G & AL 7o 350 IR FEE D $hIE ) A
F%(l44®)&%%LAbﬁé& WOBED T
J& (fEKIE) OKERLIZIE-HLTWD., Ziuk, B
ﬂﬁ@?%%ﬁénfwéiﬁm,Lﬁ#%@ﬁﬁ%%
MIN ERBORKBETT L, TREOMEAKRE IR 2R
AR SN 2B ToRM (K-3.7) ZHBLEZbD
5.

—J, BERREOFEIC X DB BRE~ DL
T D72, Case B-18 L UCase B-200H|IET —#
DFEREX-4. 8B L UOK-4.9I TENRERT. Fluid
mud @ E N FERR S u-Case A1 L REISIENRFILTH D
Case B-1DOFERIZHOWTHD &, REKTEHO NT v 7
PNOSSHEE D EH (X-4.8(b)) 73Case A-1D & & & [Alkk
WCHBND., LnLens, ZORED EFHHEE |ICase
SHTHEARD LECNTH D Z &R0, AHEDO KPR DSS
BE (0-4.8(a) A5 EREERET Tl < RERE
DFBIZBNT, BEARBEANEZPOSSIRED EFHRAET
TW5. ZhiE, Case A-1TIXEEMERT T/E CTORE L

(a)OBS at 60 cm downward from injection point

depth of B+15cm

B+ 0cm B -15cm
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—~. 2,000
2
g 1,000 YAV
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0
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s 2 w
6,000 bl f\“\
£ qoo0 |4
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(min.)
Elapsed time form turbid water injection
B-4.8 FRERIXH D SS R DRERFIZ AL (Case B-1)
(a)OBS at 60 cm downward from injection point
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Elapsed time form turbid water injection
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ANZEAEELDZ L, ZOETORMER FHT
Fluid mudDRAIZ L 22 RRE ERANRETCZZ &L,
Case B-1CIIMEY) DWIERIE AR D Z L 2 EKT 5.
ZORIZONWTKRPET FEE CTHRT D &, WAREA
BOTHRATE, Wk 2BE OB & IR - L
LD TROSSIEEN EH L CWIEFRAEATENDS. &
BT, WEKRE~ORREPILIE DM 73 5 H v/ Case A-2
WXt LT, [ U B Tofii & KOS TH S Case B-2
T, PR CENDS Kb REL (F-4.2) BEERED
FIELZZNZ &0, SREFMONTILOBIZEBNTD
SSIERES B L (1X-4.9), SSIEEE O 5 1m0 —4#k (X
~4.10(b)) VR TE 5.

b, F£&8H

HIKIRE O] D Wk C X, M B O & RE T
AU ZFluid mudBHas, WINC LY RT3 2 8EH ok
HEIHN TOREICRKE S BB RITTRREERH L Z &
FHMBIEB L OKMEERICL VAL E L. 7,
WOy HRE & RIRFICSSIREE I b AR R N BHE & 72 0,
TN B3 T3 2 SSSIRE - RS 8 D a2 gy &
WO E CTHE T 2 BRI, B R i 2 B O PR &
flLTWD. EHIT, RIESER RO ERF T T,
Fluid mudfg2MESSIRE - MO TRIFEEL TWD
ZEBHLNERY, ZOZLIFERNBO WO
NES (BE) WANCRRHZ R > T, B, RERN
WA L= e 2 RIBT 55D TH D,

2?95, Fluid mdDEABRIZBNTIE, KEGRE
U CTEBROGLNOFEEIZL Y EFREROFuid mudDyE
BRELD L, BERNREDOFRATELD Z EMRR
<7y, FEOBEESEORNICL Y HAICEEIND
T ENEMEITR SN (B-4.11). 2D K 51T B
THEOREZHIECE UL, TR <ok RE
EELEEDH LN TE, IWNTO LW OHEMEE % &
LIRERB AR /R Z L B EKRT S, o8I oNnT
L, BRI TCIRMEIATH D L COFluid mudDFE4E
WRIZHOWT, Bl TOBRSE L U TEEBLHEEL

SSC (mg/1)
0 200 400 600 0

0
02 )
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- K
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(a)Case B-1 (b)Case B-2

E-4.10 FEKRE AL S T 90cm # THIE S

7= SS IRFESRE A CEERE R LD r—R)

2, W E L TOFEMICO VT E L ICHRFNE2#ED T
WS LERH S,

6. HBHYI

BLHBLN %38 U C, W N B3 1T 5 HKEEO b HE
FEA B =X L OMRINCBIT B H 7 A OB kEh L
7=. Fluid mudf7285s OF I HOW T, BN TO R
WHEEBEOZEMOME X T 2 HRNERVEDL &b,
BRI O E 72 EMUE A O MERFE L D T
HEREL D20 THD. 2L ziE, EBRTREN
72 X 9 I EFRMICOFIuid mudD AR & L& T oyl
EIERATAZ L0k, N TORRBIRAKE < ZET
LHEEMNRH D, 72721, BIRFATIEFluid mud® EjiEF
TORAEGI-CRAEMM, S OITBEE~O T2l
FBICOWCEHME TR TH D, I 138 O gk -
Vi C O LS O MY, Bk X5 I TR o
HYERIR ONFALIZ RO S FIREER BE T 5 2 b,
AS% BT — ¥ OBRSG HLRAEDD |, WO LEIRED E
BN TEOREN L2 HET 5 TETHS.

AEE © AR AL 3 E oz m s AL ke B il R BRI - 22
BRI EBET PO OZFERHEL LTEBMLIZDDOTHD.
FHAT SR BR LTI, ISR E A & D Bk b Ll

(a) EEHE (ELh) AVhE NG E

X-4. 1
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(b) EBFRZR (Bl AV hEWE S

KA IR TRERD S L 7e BIEH O S FEDIE T & 2 Bk B AR O ZAL
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