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Photo2 Flow and route of sedimetn transportatioin

around spur dikes on rigid bed

Water Surface profile from initialbed (m) B Spur dike (Overflow)
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Fig.2 Water surface profile from initial bed (measurment
points are 0.02m distance from right wall of

experimental flume)

LT WERICER LV ZO0EE 52 T03)
Photo2 £ ¥, & EUEEB D KK TR K IZ IR E 4
CTWNDZ EPFERTE D, Wil 13K Tz Bl
T 5 F CHEHMBRBIZEN DN, Tk, KEARANC
» % B IR oK LRI T E O Wi & K AR
W GHREM) ~LAESE, ZhbOmbiITikn
OAXRITRME LV BT EEEL, ZoHEkE
#8 % 7-1%, Photo2DKEIEEZEED Z &7 < BElE -
TRENERE T F il Tk SN,

WK 2 1 D BFE L, KEEAFED50.02mD fiE
WT T L2 35 1T D KN D HEBT 224 % J -~ 7o 6 3R % Fig .21
AT, 2T, BEER (CaseFS-3) & BHK
(CaseMS-1) %# L T35, Fig2k v, KA
RT3 4 C 2 B8R &, JRErdeii 23 4 e
B E R & TIE, KR 0 KA D fERT 2k 23 K & <
R7pnZ RN oh Db, EERTIEAKR RO KN ZE
BBBEOHFE LY LRy K&V, —F, BEIK
TR OARMZE TN E <, KT Fidkiz Bkok
ﬁ%%&%n@wok B EIEORES, Tk
OBENF NI > T2 MW ORI HAMIRIERL 72D
ifﬂfﬁﬁﬂébétb AR Y 0D AR D HE K
WD P T3 U, K AT O KRALZED /& <
HbLOEZEZOND, —J, BEERECEEINL

7KKl DOBE, O EFRIBICHEWES ERBEL D
7o, BEIRER LV HAKHIC X DRk ashi
BEHNTHDbDEHEESND, TOME, Lo
KR CREINTZ L O, BERKREEZFID TR IZK
D E CREET B F 2T EHA~ R EE 2=
EBEZLND,

O EDPLBEERAINIERE I Nz KENL, B
TR E S Kb & R0, BB iin
TL 55 DR R E it & K~ &
U, ZKHITFFIC R o HERE HR & Al H 9 5 g B
BIEREALERERNEHEESND, I TRIZ,
EMEHTIC CHEER FICRRE LB —KilE Y ofin
WG E TR E FEFRAREET LICHERL, i)
o, W OEERER X OWEZEBEICE T 2R
METoT,

3. BEEKRLOKKIAY DR,
Bt

A - ATRE

(1) BIBREATE
TN OFHRITIE, KEFE S LUT OFiE2Rk T
kAR E s

oh N o(hu) N o(hv)

o Y =0 (1)
0(hu) a(hu?) a(huv) h(a j
o o -

ES athu)) o (  a(hu)
p [ ﬁj+ ( juﬂ

6(hv) o(huv) 6(hv ) H 627b oh
ot OX 9 oy ay
rw ( amw)+ ( amwj (2.2)

22T, %, YRR T A, HEW T mE, u, vidx,
Y7 O KIEEY TR, hIKEE, gldEHMEE, p
TKDEBETH Do tox, tyld, X, YT IRIDOFIRE KT

Hichy 3-1) X, (3-2) KTEREND, £, w
WAL LR T (5) ATERS NI D,

2= +v? (3-1)

=Cu +v* (3-2)

Cdet BRI HRI A W TU T L ickRsn b,

1 (4)

C:
" (6.0+2.5In(h/k,))
T, KIIFE S HLE, dIZTTRIM B ORI TH 5,

(v
(v

— 429 —



v, =%u*h (5)

TS, kF A= EE (50.4) , uddoR B
PSR DT BEBHETH 5,

B 2R TR K TR D 2245 121X MacCormack
ok rEmT 5, EHHFREA (2-1) X (2-22) K
WIE N TR 2 & L C CausionE 7 /L O TVDIH %
L Tna,

AT PR JB 3 D FiEsd up & vk, TEARO R I W LT D X
IeERIND,

Uy, =8.5 U. (6)
Vv, =—N.—u, (7)

U, = Uy cosa, —V,  sina (8-1)

V, = Uy, sina, +V, cosa, (8-2)

Z 21T, as=arctan(VU) TH Y, x#ilhH B O i O i
W4 %23, NelXEngelund (1974) & RERIZ7TE T 5,
rIfmomERTchy (10) XcRIND (EK -l
A1992)

1 ov  du ov _aujl (9)
(u?+v?) x o x oy oy

WA/ OH L L, Wb EOBEEITIEAH -
BEEX M- ELE, 1972) ISHEO BT AR AR
RN RIET A EFE L5 W - T8 - 81 (1992)
OXEHWD, 12720, BEERKR OB EZFES
BUENRH B, UTO L) ICHEER EICHFET
LHEmEE AT AT LT, LRPOEMERR,
BERICELTWD, 2B, LWIFE—HFE LTk

()1

o

gy =17 %&%”@-&“Jp-ig“q& (10)
T T
2T, SITRRIOKFILE (=pd (p-1), pstdib
BT DEBIE, e TRIBEAITH 9D A NIRRT A,
Tl PRIRAIT KT D MR TTIRHIE ST, oxc PRI KT 5
MR TR AR 7 S casmEal (1956) LV RD D, K
IR Al KO OB L2 BB T 5% THY,
FE - 7LEE - B (1992) X v (12) XTRKEhD,
K., :1ﬁLi(lﬁLljcosozaiJrsinocai (11)
M S OX oy
Z 21T, a=arctan(Vp/up) TH Y, xifiliH> B OREKJE
PR OWE M A E R T, us (50.795) 130 O Fr ik EE
RETH D, 0zp/0x, 0zy/0yi%, TR JE L FLED WM
W2t 2 RETRR ABL T 5.

e - KEWr G O R BEOREICIE, KL E
DOWEB LK IELEZE LM - T8 - 2
(1992) OFEERNTEKRD D,

qby = be tanﬂk (12-1)
Uox =4 1

v \/cosz 6, +cos’ 6, tan® S, + A (12-2)
A=0.5sin 26, sin 26, tan S, (12-3)

2T, 6L 0T ENENITR DX, yI7m DR
Thd, B/ H R EXEE DT ATHY, LIT
oXTEREND,

Tu

sina-T1O, tand,
T,
tan S, = . (13)
cosa—TIO®, — tanf),
T,
1
M=K, +— (14)
HMs
_ 1
* l+tan’ 6, +tan’ 0, (15-1)
2
0,-0,+5 % (15-2)
S

ZIZ, K (50.85) (IR EICB S B Lokt
- JLEH - 21, 1992) Th D,

RylIac#i)E 2 = 1ZBd4 5 BI%# T, Luu - Egashira -
Takebayashi (2004) LY LI FoRXTRIND,

RN

(

CS

R, =1 , szEwO_l) (16-1)
ES CS

Ry =2 o By <E,— (16-2)

T 2T, ERlIFMiRAWEE S Th Y, Egashira
and Ashida (1992) £ v (18) X TEKIN 5, EJIfFT
WEE X T Y, Luu- Egashira - Takebayashi (2004)
£ (19-1) K, (19-2) K TRIND., EQlTIK
DOHFEBE S L BE S DGFHETH 5,

E 1

Se

d B C, cosd(tang — tanb) o

(17)

Es = Ese ’ Esd 2 Ese CS
-4

(18-1)

E,, <E,
1-2)

T 2T, ¢ (50.26) 1ZENE B O ER OB E O

ITME T4 5 (Egashira and Ashida, 1992) . tang
(=0.795) FIWONTEEMTH D, LI O

EHRORFRARLTH Y, LTORNTRIND,

E :Esd )

N

(18-2)

— 430 —



Table3 Hydraulic condition in the numerical simulation

Case Water discharge Grain size
¢ (m?/s) dyn (m)
F-1 0.00125 0.00053
F-2 0.0025 0.00053
F-3 0~0.0025 0.00053
F-4 0.00125 0.00020
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Fig.3 Water discharge of CaseF-3 (Unsteady flow)
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Fig4. Water surface profiles from initial bed compared

with experimental test and numerical simulation

Q) HHEHRLER

(a) BEIERLIZERE I NIKFHEY ORI
Fig.41%, £ FED> 5 0.02m O e i (2 35 1 2 AKAL D i
WrZE{b % RBR & BIEMAT T L= b O H B, Figs
VIR K E 0 o KO B TH D, Figdk
D, BAEFRAT O 5 S K] R BRI O KA SRR &
&bz, KEI TR OB b R &L 0 TRAN AL E
LTWD 2, KON Z LRI R E N ICERB
TETBY, MTKEEIXZ Z TIToBmahics LT+
Gy & cE 5,

Fig.6 (a) |ZCase F-1DfEHT TH LN, WMETFETE
I (A) EWMWHBFEE Lk (B) oFmy
fiwmd, £72, Fig.6 (b) ITHEBAOFESS b
v, MERCER SRR AL Lo (F) & KR
SARF AL T ot (K) oFmofizsd, 22
TiX, RFEFRBDFRICHASOT N THHEEL T
NI AEER (A) SHWFLTw5b, Figs (a)
XV, KHIEEO RN TR BATFEERET, K]
EARTOWEIERD A AERMICH TWD Z Enb
"5, 2k, ElROKEEREFCKERTH D,
KEELOFEAOFREN K E RN L TW5D, Fig6
(b) &0, A i 1348 ke R AR T LA T
BN D Z ENbnd, T, ERNIOLOD
WA IXFig.6 (b) O TREND L 51Tkl Z K&
<AiEEIL, Fig.6 (b) OME#R TR E =8Iz IE i
WER, DFED, ZOWGRTHE LRI,

— 431 —



Water surface profile from initial bed (m)

Hydraulic jump

Water surface

AZSTFOV L LT

0.8

Spur dike

1.4

Distance from upstream end (m)

Fig.5 Water surface profile of CaseF-1
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Fig.6 (a) Plan view of sediment transportation around spur dike of CaseF-1.

White Area: Route of sediment transportation, Black Area: No sediment region
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Fig.6 (b) Plan view of flow velocity near the flume bed around spur dike of CaseF-1.

White Area: Area of more than critical shear velocity, Black Area: Area of less than critical shear velocity
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Fig.7 Plan view of sediment transportation around spur dike of CaseF-2 (Steady flow).

White Area: Route of sediment transportation, Black Area: No sediment region
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Fig.8 Plan view of sediment transportation around spur dike of CaseF-3 (Unsteady flow).

White Area: Route of sediment transportation, Black Area: No sediment region
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Fig.9 (a) Water surface level from initial bed of CaseF-1
(Steady flow)

Fig.9 (b) Water surface level from initial bed of CaseF-4
(Unsteady flow)
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Fig.10 (a) Plan view of sediment transportation around spur dike of CaseF-4 (Steady flow).

White Area: Route of sediment transportation, Black Area: No sediment region
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Fig.10 (b) Plan view of flow velocity near the flume bed around spur dike of CaseF-4.

White Area: Area of more than critical shear velocity, Black Area: Area of less than critical shear velocity
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Sediment Transport Characteristics around a Spur Dike Installed on the Rigid Bed

Tomoko KYUKA V), Masaharu FUJITA and Hiroshi TAKEBAYASHI
(1) Graduate School of Engineering, Kyoto University

Synopsis

Spur dike which is set on movable bed is expected to create new aquatic habitats according to produce
local scour and sediment deposition area. In this study, we focused on rigid bed and discussed whether spur
dikes will be able to create sediment deposition area on the rigid bed. Experimental flume tests and
numerical analysis were conducted to confirm the characteristics of flow, sediment transport and bed
deformation around spur dikes on rigid bed. These results showed that sediment was not deposited in
downstream area of spur dikes, because shear velocity is too smaller than the critical shear stress in upstream
wide range of a spur dike. As a result, all bed materials were transported to the opposite bank side. Thus spur
dike on rigid bed didn’t promote to deposit sediment in the downstream area of a spur dike. However
numerical analysis showed the possibility that unsteady flow promotes to deposit sediment in the
downstream area of a spur dike, because the large transverse water surface gradient was formed in the

downstream area of a spur dike during water discharge increase.

Keywords: rigid bed, spur dike, sediment transportation, bed deformation
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