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Numerical Analysis of Sedimentation Environment

in a Tidal River with Waterway

YongHoon Lee

Department of Civil and Environmental Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

The drainage channel located inside Asan Bay area has the characteristics of a
man-made tidal stream created by the port construction. These artificially
established waterways exhibit extreme characteristics, such as sedimentation or
erosion, due to the large and simplified flow rates compared to ordinary streams.
Therefore, in order to identify the current status of the sedimentary environment,
the influences of tide, wave, and streams acting as external conditions of the
sedimentary environment were analyzed in this study. The current state of flow

and sedimentary environment was estimated numerically.

As a result of the simulation, it has been confirmed that the ebb currents
have weakened in the narrow waterway during normal period, while the ebb
currents have been reinforced during the flooding period. The effects of the
flow rate excluded from the stream during the flooding period are outstanding.
It was also shown that erosion is dominant in the narrow waterways and
curves, while in other waterways, deposition is dominant. Based on this,
long—term modeling was performed for the next 1, 5 and 10 years, and as a

result, it is seemed that the sedimentary environment of the drainage is kept

_ollection @ kmou - vi -



in equilibrium.

However, it is deemed necessary to analyze and make correction to the
results, because the most of the drainage channels are high in the air
exposure time, resulting in solidification of the ground, therefore, it does not

follow the long-term simulation result.
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Fig. 2.1 Location of study site
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Table 2.1 Performance of tidal bench mark of the target area

. s 57 AR
] [ T |+
2 M2 FESHFASEZ | 294.2 | 120.3 | 285.9 | 118.4 | 286.6 | 126.5
3} S2 FH A F% | 118.9 | 168.7 | 115.0 | 166.4 | 111.1 | 175.4
23 K1 AdAZAgAFE | 39.4 |293.2 ] 38.8 [292.9] 39.1 | 294.4
T 01 FHEYFE | 285 | 264.9 | 28.1 |264.2] 28.6 | 266.1

D R R e (M.H.W.T.) 4h 08m 4h 04m 4h 21m
o 1129 | (Approx. HLHH.W.)| DL.(+) 962.0 |DL.(+) 935.6| DL.(+) 930.8
xE7 129 | (HW.0.S.T.) |DL.(+) 894.1 |DL.(+) 868.7| DL.(+) 863.1
Pz (HW.O.M.T.) |DL.(+) 775.2 |DL.(+) 753.7| DL.(+) 752.0
n) | 2@ dnzd] | (HW.ONT.) |DL.(+) 656.3 |DL.(+) 638.7| DL.(+) 640.9
z | B4 (M. S. L) |DL.(+) 481.0 |DL.(+) 467.8| DL.(+) 465.4
3} | 2xHEAE | (LW.ONT.) | DL.(+) 305.7 |DL.(+) 296.9]| DL.(+) 289.9
A | BEAE (L.W.O.M.T.) |DL.(+) 186.8 |DL.(+) 181.9| DL.(+) 178.8
s | xzBeAx9 | (LW.OST.) |DL.(+) 67.9 |DL.(+) 66.9 DL.(+) 67.7
FHAAZY | (Approx. L.L.W.)| DL.(+) 0.0 | DL.(£) 0.0 | DL.(£) 0.0

0 % =2 (Spring Range) 826.2 801.8 795.4

Bt 22} (Mean Range) 588.4 571.8 573.2

2 % A} (Neap Range) 350.6 341.8 351.0
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(2014. 12. 1 ~ 12. 15)°] W1 AHA o 1593 A #AS& A8t 3
ZF #5& ADCPE HAste Fidstgon, dF= #&3Ach
D Hod 2 A, J4%
FAA W1 B389 #F3i(Hs) ¥9E 011~1.74me ¥ = e, 3
< 0.39m= AANHAS. FFF71(Tp)e] W= 210~690sece] HHA=Z
Bty 32 2.89seco] th

Table 2.4 wave coefficients

A5 ¥ E o (o) Cy || e
HAx 1.74 6.90 358.00 2.85 480
s A Wl A 011 2.10 1.00 0.18 2.30
B 0.39 2.89 21744 0.63 297

T35 (Dp)e] #F71F 5 FHFL 21744°(SW) HEgo = AAEY. &
=717+ B¢ Ao 2 (Hmax)2 ¥ = 018~2.8me B2 vehie, HF3k
£ 0.63moltt. HFF7](Tmean)d] WHE 2.30~4.80sece] HWHE Ve, &
Z7)7F Bete] B 297secql Aoz #AZHr)

2) #3d H3-F7] &
] W1 B3 frolvte a3 28L& F2 WSW~NW WA =
dstom, W 339 H$ 184%, WNW &L 181%= Z+z &dssith
Fovtae 2L A=V F¢ 1.0m o8} 938%2 #ZHUL FFF

_l

719 £d&L #Z77F F9t 50secoldHol A 94.6% =2 M Bk, 5.0~6.0sec
ol A 4.2%, 6.0~7.0secoll A 1.2%9] £d&E e o #AS7|7A A W 3k
o fFestart 23 AF vEdH, I Fd dAs WA Frl=
5.0sec °|3tZ YEMGT
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Table 2.5 Waves-specific significant exposure, rate of appearance
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ENE

E

ESE

SE

SSE

S
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Sw
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<05
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2.5

2.8

6.1
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36

25

2.2
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44
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11.
1

12

6.7

39
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]
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4
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1

8.1
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Table 2.6 Wave period

(Tp), prevalence (W1, Winter)
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Table 2.7 Geometric characteristics of target catchment basin map

ARAA 994 Al) | F29% Lkm) | 37 F A/L(km)
ASH1 2.67 231 1.16
ASH2 6.06 249 1.36
ASH3 6.63 0.70 0.81
ASH4 747 1.16 0.72
ASH5 8.70 1.81 0.68
ASH6 18.27 6.20 1.4

ASH6-2 19.38 1.15 0.97
ASH7 20.91 1.72 0.89
ASHS 22.33 1.61 0.88
ASH9 22.78 1.02 0.44

ASHI10(3+7) 22.95 049 0.35

233 std #&
ATTHEA FWel A L FEAFS detsp] st @3 2 FA=AE
AN A AQTEA yol MARAL EANA Fom, AU Q2o

FapdQd FEA(CFFH T 570 shol 3] e Aoz AN

)

A

Table 2.8 River status

5‘}5‘]‘5‘ - }\] A =z A =A% 19'-95'1375]
TR H 1A% 24% = ° r (km) (k)
x - FelA ¥5¢ | FeA dod

B B | B 409 | 880

g R 5 570 SHH 7 RA (2000.06, 7))



BrE G_E';:. _
N <

. -‘ R

1:75,000
]

0.75
L

I.JS 2.25km
(1em=750m)
Zy
i 1
|
i
of 4} B} N
A5 1 ISP H L (A =, 2014,

S A G WA 2~® www.river.go.kr)
Fig. 2.7 River condition near study site

«/Collection @ kmou

- 22 -




Al 34 mdel 74

31 8l 22

(i

E dFoA ALIE FEEEdE Delft3DEYH S AHsgoen o
3E, BEAlold, 9%, 44, vtdxE walel A T8 F3st= 33

3.1.1 A 444
Delft3D-Flow+ 53¢ Boussinesq 7FA3telA BlgSAFAd o

Navier Stokes 424 &dgit), AZWFY SEFLAAANA A%

o

o 7IEEE FAsHE, A5 WA ol HH, 3349 RN = AFHF
FEAES 9502 Y At AEdE 2r|xAF FAxAE A
3t {FEAE AFARGAA HAHERAANEY HE FEA Hed

Delft3D-Flow+ t23 22 3] AXAE o] 5 Yok
Rdgye] FA4o] SR dojd g A3 Foerm= o(Au)FIAE
28391, F3Y 7}A(shallow water assumption)o] EBFZAL 71A ™ 4

Hheke] 5 FubA A& A9 (hydrostatic pressure)d] #A 2 7HeFstE ).

o
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. H (3.1
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Fig. 3.1 Definition of water level (¢), depth (k) and total depth (A )
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Fig. 3.2 Definition sketch of grid system to North-East orientation
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8( 1 [(d+C)U Gnn]
" Va e, o

1 o[@+ VG|

R = @d+9Q (3.2)
Gfé Grm on
7] }\-] L CJ&’ \ C;"’V/ : \ ff RCOS¢’ 7/!/ = ZJI-Z‘}- '2—}1\_ }’]'JEJ_ 74] "g' ZJ, JT,—}*]'

22 ABsr) 9% A%

<
“
b1

1 ¢
UV sRug 249245 UV= = [ ol
d+¢J,

Q:73+ PR TLERIY =9 5, w4 @9 94T %

8u+ 8u+ v 3U+L%_ v 3\/?,,7,
VG ¢ m on d + ¢ ao @@ o
94/ G,
JT:U\/T 87755 e = (d+1g)2 :U(Va )+S (3.3)
v, w ov v o, w oov  w Gy
ot @af @an d+ ¢ oo \/CT&@ o€
u? 9 Ggg 1

. 0 ov
VoG, o T e 80(V8 )H;] G4

71 A, J ¢ Coriolis &, vy, @ SR} FHZAT
S8, 1 & e &5 % sourcett sink2A] FAR A HY
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U, U U,V

4+ 8_U_|_ w ﬂ_{_ uv o \ G§§
ot 1/G55 o 1/(;*777] on  d+(¢ oo ,/G’&,/G;]77 an
- —fV = —7P£+Fé
v fo v Gnn o Pov Géf
1 7] oU
oV, U oV, V oV, w oU UV WG
ot 1/G£€ o ‘/Gnn on  d+( oo 1/6;&,/07]77 o
U* RY Gég 1
- 5 +fU = 4PU+F;]
V G£~£ \% Grm "l Pov Grm
1 7] oV
(d+¢)? o0 (UVaa) d 39
oy P.PE HEAA, FEE dReESFIYAS ey, M M 97
2REY 5% AAF LHF (FYTEE, B FYH & A 38 F
o &3 o5)s ey

'Y
fH
ofl
)

3, xHF g ERFEAL2
Bgel FAE £E%4 zdoz wgAY
w1 =0, Jw,_y=0w|,_._,=0,w|,_,=0 (3.10)
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v 0u 1 Uy, 0v 1

Hoo 0:7120_071)5 Hoo g:—l_p_oTbn (3.11)
A7 T 9 7, B ZH7E o} n W] wigtelAe] g8 TAHLAE H
gol e SEe 523 BErt AadY Ffolx, SN s2uom Qg
#e F3tr] 98 AT =
314 $49F 58
U= #4979 +99% 59 dgg(=r)e dehdc
-
n= (312)
2,
315 %49 AAzA
MY AA = 71l “water-water’ A Aol aL, A FE AA F9S A AAE
2 aFEE wE8S Zo)y] A8 =YHAUT. ALY 5L olH AASS
Walwx oy YIS 2 ok A AAY el dmAe £xo TA
ez 2e AAY F Jx 583 27 AAR BAS A7) g8 FAH
oob gk §9 AANM A £xo FHLA Ty AAlojor &) @A

SHAl SR o AAA Urtes 33 9oz wugde] ARE %
3=
ZAAZE WA zero flowE 718 37] 38l zero order 7AAZ7A L Riemann
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=Ux2VgH (3.13)
% /19 Riemann &3]
ol JEoltt 1 ZAye A Wi FHHTW N
T AAHojor s AF HANA TAZY JNIZE ATz, HAPdsid

Riemann ¥4 th& 2(3.14)9 2k

[e)

rl
Iy
Il
N
H
g
Lo
2y
_\f_l,
4
k1
ox. Hit
rﬂ'.
o
otk
|o
ft
o
D)

U+2VgH= U+2/g(d+¢) = U+2/gd+¢ \/% lTCzl <1 (3.14)

AA 2A& T ol ft) = U+(Vy/d & HEa5m, 2Vgd F& AR
YA F7tE %3 G A AEZEH ANE £ A JEEe 3
091 XA Hejg Rz sHAARY.

Riemann EW¥ A0 71918 AA 21L& 139 vhd == &gk}, 18} o]
AA 271 ZHLHY F(Coriol’s force)d npto Ao mpS FAgTd
BAE 402 AuE gEvte] wdsA &A Ay 2P E BT A}

Z99 F50 gigt ARE 7 QA F7] wio £ Riemann &
AN AEsiA 2 08 /Y AAE ¢A e 29 == FAY /5
BAEZAE %£7] ZAY Riemann E¥ A9 At AHFo] Hafzl if JAF
Foll 7108 da FAE 840 A wdE F Ao AN 9 e O
# o] U-wEo g yehlir] A3 gt Jdeje BAxHo uEA st
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z9) (= R(t) $EF 1 Q=Fyt)

BAZAL AARL] A = AFHH FH9 FES HIEE ol &3l
of 2% g #AFE o] HolHI} AL EVFesttE AT AAAA 9
%% barotropic forcingS T3 o] ME FHoE At 1A AHY
A% WA Riemann FA 235 tidsr] Asixs 2 48 BAE 7
AzxAE A&sts Aol ntgEA s

Stelling(1984)2 =& A FoA e if et e 4FS d ¢e 7
AFGE TE7] A3 299 5 FA 27| Riemann EHA 9 A|7F A3
£ gt

TAMAG aE e RES dLFh

49 73741:<+a3{in<gH>}:F(t) 9 AA : a= d\/g

54 A C+a—{U+2\/7} Ft) #% AA:a=1T,
= AHrRET By x99 4 AAdAM LEF BAAA olFsh=

AlZbolth, W3} vt R Yol A Th¢ 717k tidal forcing®] 713t 2t} o]

A AFol o= WHEA (o2 A F stx, I¥A o FAAXY
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HEAAS} AFAE Rojstel Az g2 JFEUT

Ht)=4 —i—EA COS( (VO—FU)Z,—G-) (3.15)

koame 0 2k AR
4, AZ F o RPAE

G 9%

w P AEE, (Vo) =7

3.16 /MY BA=xA
Sald 229 FETF olFL olF9 Auls Lo FELAY] oF

o AuE W e SHL AT FeH BAHNN AR P01, BF

3.1.7 A4 71y

DELFT3D-FLOW®] AAF WHE f38 2HEH vleg-& Evh. 33l A 9
A HAAE ARy HaA 2E 49 F4 AA(curvilinear grid)®
A+ HAuFFE(Cartesian HEANY TFHE

(spherical HEA)ZRE 242 + Yok JuABAAE ZUIG AEE

-
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o
)
>
Y
5
rr
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wEba Fgo] AXH FHIEAE AHESHA Ed. o= FEE EYHY T3
o dside F4 ARFES A ook oy FHARY] FAHL ded 2
o] o]gJsteior Fr.

- REG Ao FEBA L Hed & JHEA XA AR Ft

- Az Hask A FAstoiok gt

FEAEAANA FARAFHS HAF67] AfAE ALLS DA A
AAA0] HRAH o2 HEEE Fo} ).

Fig. 312 R Hestz e AZH A A (staggered grid AAE et

22 IF(HS 22 ARES 9, U

=z
- Ul A2 44 A} (non-staggered grid)ell ¢ F4t7} vludd o 2L AFEE
47] YA o AL Fo] B WFE o] &3k= Aol st
- A3 AZY AAE FAo] FIHH WMES ol Fh(Stelling, 1984).
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|l 4+ 4+~ + 4+~ + 4
e _—
o4+ 4+ |+
oo o |0
wif + +— + +— T —+
m-1 n m+|
Legend:

full lines the numerical grid
grey area items with the same grid indices (m, n)
+ water level, concentration of constituents, salinity, tem-
perature
— horizontal velocity component in &-direction (also
called u- and m-direction)
| horizontal velocity component in 7-direction (also
called v- and n-direction)
e depth below mean (still) water level (reference level)

Fig. 3.3 Staggered grid system of model

Collection @ kmou - 33 -




32 HAEols 4

3.2.1 ¥4 o5 ¥AY

DELFT-3D¢] A @3t oSy AF=Ho 3l TRANSPOR-2004 E&
2 I HgAo] AAHI glon, BAEY AN HAHES FFHE&S 1H
3 myolt},

TRANSPOR-2004 R&¢] AAPEX} ] thate] HAujRd, HA 50T
A E3TE FE5 ), FAF(H), BFFINT), T A ZE(¢),

J=dr, FHEY vlg, 72, 9% 5o dHHA olHFT AREFYH 4

A™ R HAAENH(L), AY F29 HRAESE(0), o AP
HPAESE(; )t e AWALSE(Vyya), 715H =0 o

HAAEEE(0;,), A 2 4 BFE return velocity(u,), 57 Al Z ol Al

o

streaming velocity(u;), S58AEY FA6,), FEFAESEET F40,,)%

< Axsta AR EEWE(V)E g A3 Zo] A"
V= [0+’ +2v5u,cos ] (3.16)
A7IA, w2 FF(wave trough)otdie] A+ 2 4 FdH return
velocity 24 d3-(wave crest)¥ I3 Alolo] A#FLFo mE HAFEA
oS3 o] A

=—0.125¢" 1/ (h"°R,) (3.17)
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A71M, he FAolH, he ta3 2ol ALtdh

h, = (0.95—0.35H,/h)h (3.18)

EASAA Y ANe FAA dEd5o] B8 278l ¥ Shields )

6, =0.115(D.) % 1< D <4

0., =0.140(D.)" % :4< D, <10

0, = 0.040(D.)~ 0.1 :10< D <20

0, = 0.013(D, )* 120 < Dy <150
: D > 150

0, =0.055
FAY YENF Do T go] At

D =d, [(s— 1)g/y2]1/3 (3.19)

A71M, s = FWLER s= L=065, v = B BRYAZIL

o]# & Shields WMNAFE o] &3t o] F3A ABVAGEHE(7,.7, )% ©

A FAET 75,), ol @A AREE(,)S T8

7, = (p,—plgds,0,, (3.20)

cr

=(1+p, ) (o, —plgds., (3.21)
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u,, =5.75[(s = 1)gdy, 1”6 log(4h/dy, ) (3.22)
U, =[0.12(s—1)gdy 707 :d, < 0.0005m, (3.23)

U, = [1.09(s —1)gd27 70270571 :dy, > 0.0005m (3.24)

T p

AN, p, & AEAA HAPES] H&olt}

o] & v 7} ¥ 4=(mobility parameter) Y+ U3 2L o]&3to AAHg)

v=(0, )/ ((s—1)gds,) (3.25)

U

(1

=, + |u,| X —l—v%—l—Q(U}J. + |, Jvpcose] "’ (3.26)

d, = max|d, , (140.0006 (ds,/d,, — 1)(@—550))ds, ] W < 550 (3.27)

d, =dy,: ¥ = 550 (3.28)

£ Rijn(1993)°] ANQt3t uiel o] FA4HA UA

(s —1)gd’ g1
w, 18 65m < d, < 100pm (3.29)
0.01(s —1)gd”
w, = %[ #g — 1]: 100pm < dg < 1000pm (3.30)
w, =1.1[(s —1)gd,]"": 1000pm < d, (3.31)
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EALY EAXEC dig At
$-5% BTEFNA A BFE FL ARABLIS A
g WA, 5 93 AWAGEEH(n, )H el 9 AEAEEH(r,,), 1
1 g-&Fo g AWAGEH (1,05 U Zo] Aidh
7. = 0.125f, Vi
Tb,w = 025pfw 02527“ (332)
Tb.,cw = O4(‘,1117_[7,(‘, +Tb,w
A7NA, f.£ T8I BE AA wpZAF, f,£ e BES AA) w2
F U, ARAESE 2T o,k 58 43288 Ykl Afol.
ool 3Fe 4% 8 AVAGSH(T, WY FE A¥AGEE(u. ) E
o533 2ol Axtdd.
7—,b, cw amuy’c’rb, c + /'Lwa,w (333)
u,*,cw = (T,bcw/p)o'f) (334)
A7NA, 1St e 5F 2 ok #Ag eAFol
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Table 4.1 Overview of hydrodynamic simulation
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Table 4.2 Freshwater inflow condition (uf/s)

ASHI1 | ASH2 | ASH3 | ASH4 | ASHS | ASH6 |ASH6-2 ASH7 | ASHS | ASH9

S| 524| 1180| 1268| 1425| 161.3| 3047, 320.1| 337.0| 3474| 3474

B 0011 0.025| 0027 0030 0035 0.074| 0078 0.08| 0.090| 0.092

) B 804 AN, B sha AR EAE 2 ASHE - HeA
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Table 4.3 Information of river boundary on the Huff quartile method

P SRR F=ag B =

Al L(km) A/L(km)
ASHI1 267 2.31 1.16
ASH2 6.06 249 1.36
ASH3 6.63 0.70 0.81
ASH4 7.47 1.16 0.72
ASH5 8.70 181 0.68
ASH6 1827 6.20 1.4
ASH6-2 19.38 115 0.97
ASH7 2091 172 0.89
ASHS8 22.33 1.61 0.88
ASH9 22.18 1.02 0.44
ASHIO0(3}) 22.95 0.49 0.35

Fig. 4.5 River basin composition
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QI tH(Fig. 4.14).
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Fig. 4.10 Max. flood and ebb current of the study area in ordinary times
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Fig. 4.11 Max. flood and ebb current of the study area after development of
aqua-velvet in ordinary times
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Fig. 4.14 Max. flood and ebb current of the study area in flood times
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Fig. 4.15 Max. flood and ebb current of the study area after development of
aqua-velvet in flood times
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Table 4.5 Overview of sediment transport simulation
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Table 4.6 River boundary condition
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ASHI | ASHZ | ASH3 | ASH4 | ASHS | ASH6 |ASH6-2) ASH7 | ASH8 | ASH9

ng
A%

| 0139 | 0316 | 0.345 | 0.389 | 0.453 | 0952 | 1.010 | 1.090 | 1.164 | 1.187

T
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Table 4.7 Suspended solid condition (mg/L)

ALA]
2 ASHI1 | ASH2 | ASH3 | ASH4 | ASHS | ASH6 [ASHG-2| ASH7 | ASHS | ASHY

A4

2636 | 5982 | 6544 | 7.374 | 8583 |18.034 | 19.130 | 20.640 | 22.042 | 22.486

62.790 | 131.839 | 139870 | 150913 | 161.161 | 164409

A1 19.270 | 43.736 | 47.850 | 53.913
1~64, 98 ~12¢4(EA)
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Table 4.8 Summary of sediment characteristics
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Fig. 4.18 Annual sediment rate
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Fig. 4.19 Sediment rate after 4 years of construction
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Fig. 4.20 Sediment rate after 1 year of development
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Fig. 4.21 Sediment rate after 5 years of development
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Fig. 4.22 Sediment rate after 10 years of development

Collection @ kmou - 74 -



A5F 48 2 AA

B 320G Ade] e WE) 9N MFzel B A5FE 4

S BEA% FRAE 2ALENE Ao Gt 2ok

D B5A s FEAE 4E dTRAN A F5(108m/s)S Bl
H BFed RPAnsl, @542e AAUA L0m/s o4 §5 2
g 2oL Y WA WERE FYRAA A F50] Lom/s OB
et daAE 3R 5E g0 FEHEY 9E YT
A 059m/s, BrZOIA 062m/s, MR FLENA 08Bm/s ool A%
£52 YR o9 A2ALE AHTAZ A8 WS Zo) w3

P 2YPAE ololA et @y Budd

K

N

@ | U - 75 -



2) ST e B vmste opwt Y& 9o F32 F Wsst gl
ou, WiFRAAE H2AY o] FxA B AA vEdT de
AN FZEAAE 0.76m/s, 0.80m/s, 0.85m/s o9 F<£o], YZA o=
FzA Buh 7239 1.21m/s, 1.51m/s, 2.11m/s ol e g2 7 /&L 290
ol FFAE NE ZTFA] stHAA wiAEE fFF o FFe] =4
3t7] WEQl Aoe= Hodr

%
r =)
=
i
it
1
ry
fo
i}
)
i
2
oift

o m& AAAFHUI}E vefstr] Hste, A

Fo) ABE FHITIE FHoz ¥ HAZ, 19x
2eolde AAT HAZA vegen, F474e
A4 HHol $ANA AAHAE Aoz YET TAS

9 Bo §A1E AT oy, 1793 37 4

K‘-\. '-I.---. — = \
Collection @ kmou - 76 -



52 AA

Co}ob

?_]__

171 €

S

HE 24

Y&

-
(6]

AL o] BEA F3#
oz zAH HFE=E, X

o7

ol

]
5

Ho

To

"

i

A7)

AT

S

sparat

o =
= T

B
24

3k

o

I

b o

S
A Fe =

1

[e]

o

A H=

S

oA 3

el

)

d2 #2549

LS E R

Aol A

E B

1o
o

B!
o
1o
,m.O
o
Hio

g w2 ATA G JPH

3

EEBREED

AF A
A&

s

ek, o] #

ol 7g ol

s}
=

B

A

_77_



253

FEH FH(2011), A3 A=FZF I 7|2A F

o

73715(2009), ¢ ¥H T 570 A7 EAY HiA

O

oF2bA](1998), oFAFE 2@ A AEANY F7HEd AAAA BaA
HEAI(2014), ofatut 2EWA L Ao wWE A AT
HEA(2017), ofFobdyl Z2AE(FH IR FuAb]], 2017-2021)

BEYA G Frad (2007), B3 FnhufFEA] B ZAGAD (F]1HEA]
A7 ' AAEA B3A

Be R e F5AEY (2015a), BE-ZAF Foa T ER] (2-19A4) 2AAE 7]
= 2 AAAEA B3aA

BEYA Y F4E4(2015b), BE-FAF T dZ2AHEY BN
B A FrdH(2018), HE-FAE vz AHSA 84

St A YA BA 29(2014), =L H

T2 AL ATE(2004), F=9] Adx=F 1504.

3 FFALE(2011), A3 AFFEREY 7| EA Y

3 FrabH-(2015), A3R A=F A4 7EAY FHAY

Bagnold, R. A., (1966). An approach to the sediment transport problem from
general physics. US government Print Office.

Boris, J. and D. Book, (1973). “Flux corrected transport I. SHASTA, a fluid
transport algorithm that works.” Journal of Computational Physics, Vol. 11,
pp. 38-96.

Delft Hydraulics, Delft, The Netherlands. (2001). General view on sand

transport by currents and waves: data analysis and engineering modelling
for uniform and graded sand.

@ | U - 78 -



Deltares, (2019). User manual for Delft3D-FLOW (Hydro - Morphodyna
mics), pp. 1-685.

Forester, C. K., (1979). “Higher Order Monotonic Convective Difference
Schemes.” Journal of Computational Physics, Vol. 23, pp. 1-22.

Hirsch, C., (1990). Numerical computation of internal and external flows.
John Wiley & Sons, New York.

Huang, W. and M. Spaulding, (1996). “Modelling horizontal diffusion with
sigma coordinate system.” Journal of Hydraulic Engineering, No. 122, Vol.
6, pp. 349 - 352.

In Corpus Christi, USA (2003). “Sediment transport by current sand waves;
general approximation formulae Coastal Sediments.”

Jagers, H. R. A. and S. A. H. van Schijndel (2000). 3D computations around
structures. Tech. Rep. Q2487, WL | Delft Hydraulics, Delft, The
Netherlands, In Dutch (3D rekenen rondom constructies).

Los, F. and J. Brinkman, (1988). “Phytoplankton modelling by means of
optimization; a 10-year experience with Bloom IL.” Verh. Int. Ver. Limnol,
Vol. 23, pp. 790 - 795.

Mancini, J. L., (1978). “Numerical estimates of coliform mortality rates under
various conditions.” Journal Water Pollution Control Federation, pp. 2477 -
2484.

Rijn, L. C. van, (1984). “Sediment transport, Part I: bed load transport.”
Journal of Hydraulic Engineering, No. 110, Vol. 10, pp. 1431 - 1456.

Rijn, L. C. van (1993), Principles of Sediment Transport in Rivers, Estuaries
and Coastal Seas. Aqua Publications, The Netherlands.

Stelling, G. S. (1984), On the construction of computational methods for
shallow water flow problems. Tech. Rep. No. 35, Rijkswaterstaat.

Collection @ kmou - 79 -



	1. 서론
	1.1 연구 배경  
	1.2 연구 목적  
	1.3 연구 방법  

	2. 현장조사 및 대상해역의 특성 
	2.1 아산만의 지형조건
	2.2 아산만의 해양물리적 특성
	2.2.1 조석
	2.2.2 조류
	2.2.3 파랑

	2.3 유역 및 하천 현황
	2.3.1 일반 현황
	2.3.2 대상유역의 기하학적 특성
	2.3.3 하천 현황 


	3. 모델의 구성 
	3.1 해수유동 모델  
	3.1.1 지배 방정식  
	3.1.2 운동학적 경계조건
	3.1.3 해저 경계조건
	3.1.4 수심평균 흐름
	3.1.5 표면 경계조건
	3.1.6 개방 경계조건
	3.1.7 수치해석 기법

	3.2 퇴적물이동 모델
	3.2.1 부유사 이송 방정식
	3.2.2 부유사량
	3.2.3 소류사량


	4. 수치시뮬레이션
	4.1 해수유동 실험
	4.1.1 실험내용
	4.1.2 모형 수립
	4.1.3 모형 검증
	4.1.4 시뮬레이션 결과

	4.2 퇴적물이동 실험
	4.2.1 실험내용
	4.2.2 모형수립
	4.2.3 모형검증
	4.2.4 시뮬레이션 결과


	5. 결론 및 제언
	5.1 결론
	5.2 제언

	참고문헌


<startpage>11
1. 서론 1
 1.1 연구 배경   1
 1.2 연구 목적   3
 1.3 연구 방법   4
2. 현장조사 및 대상해역의 특성  6
 2.1 아산만의 지형조건 6
 2.2 아산만의 해양물리적 특성 9
  2.2.1 조석 9
  2.2.2 조류 12
  2.2.3 파랑 14
 2.3 유역 및 하천 현황 17
  2.3.1 일반 현황 17
  2.3.2 대상유역의 기하학적 특성 18
  2.3.3 하천 현황  20
3. 모델의 구성  23
 3.1 해수유동 모델   23
  3.1.1 지배 방정식   23
  3.1.2 운동학적 경계조건 27
  3.1.3 해저 경계조건 27
  3.1.4 수심평균 흐름 27
  3.1.5 표면 경계조건 28
  3.1.6 개방 경계조건 31
  3.1.7 수치해석 기법 31
 3.2 퇴적물이동 모델 34
  3.2.1 부유사 이송 방정식 34
  3.2.2 부유사량 39
  3.2.3 소류사량 41
4. 수치시뮬레이션 43
 4.1 해수유동 실험 43
  4.1.1 실험내용 43
  4.1.2 모형 수립 44
  4.1.3 모형 검증 49
  4.1.4 시뮬레이션 결과 51
 4.2 퇴적물이동 실험 61
  4.2.1 실험내용 61
  4.2.2 모형수립 62
  4.2.3 모형검증 68
  4.2.4 시뮬레이션 결과 68
5. 결론 및 제언 75
 5.1 결론 75
 5.2 제언 77
참고문헌 78
</body>

