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A Study on the Characteristics of

Deposition in Ulsan Port

Hoon Song

Department of Ocean Science and Technology,
Graduate School of Industry,
Pukyong National University

ABSTRACT

Ulsan Port located in South East coast of Korea peninsula has
been pointed out as the most important port to control the
channel by dredging every year caused by the sediment from
Tae-hwa river.

Ulsan New Port is now under construction.

It may affect to the deposition environment in the port.

In this study, deposition characteristics by the sediment from
the river was checked with the sense of temporal and spatial
changes by the review of conventional field works and

fundamental numerical simulation considering the new port
construction conditions.

As the results, comparative discussions on the deposition were
made under the condition of before and after construction of the
new port.

The main results obtained can be summarized as follows:

1. The most of deposition was controlled by sediments from

Tae-hwa river under the flood in summer.

2. The temporal and spatial deposition characteristics were
analyzed using the numerical model that coupled 2-D tidal

- vii -



current and deposition models.
3. The temporal and spatial changes of deposition by the new

port construction are significantly irregular, however, it 1s
pointed out that the new port construction make increase of
deposition in inner port and decrease of current velocity

significantly in the outer port.
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Table 2-1. Annual amount of deposition sediment refered from
selected reports

area . deposition | mean height| reported
vear| (pa |duming) () by | TEmEk
1983 | 2,120,000 |“79-"83| 221,000 104 {You-il co.
1984 | 2,770,000 |‘83-'84| 203,300 7.3 | You-il co.

1985 | 2,770,000 |‘84-"85| 598,300 21.6 {Daehan co.
1986 | 2,423,000 | ‘85-'86| 466,900 19.2 | Dae—han co.
1987 | 3,821,800 |‘86-"87 1,107,500 41.0 |Daehan co.|typhoon
1989 | 3,821,800 | ‘87-'88| 212,800 6.0 | Daehan co.
1990 | 3,821,800 |‘B9-'90| 225,300 6.0 | H.A co.
1991 | 3,325,000 |90-"91| 428,800 12.9 | HA co. |[typhoon

Mean deposition height (cm.)
N
(4]

1985 1986 1987 1989

Year

Fig. 2-3. Mean deposition height per unit area in Ulsan Bay
same data as Table 2-1.

_10_



Table 2-2. Annual amount and area of dredging

year area (m’) amount (m’) amount p((irn)unit area
1986 112,800 120,000 1.06
1987 272,000 334,600 1.23
1988 155,363 208,750 1.34
1989 211,544 250,000 1.18
1990 155,500 222,000 1.43
1991 122,000 207,000 1.70
1992 129,000 235,000 1.82
1993 196,400 197,000 1.00
1994 118,000 529,000 448
1995 34,770 77,500 2.23
1996 17,400 22,000 1.26
1997 32,200 31,000 0.96
1998 38,500 77,500 2.01
1999 43914 62,500 1.42
2000 51,600 57,100 1.11
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Annual dredging amount per unit in Ulsan Bay
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Fig. 2-7. Annual dreding amount per unit area in Ulsan Bay.
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Fig. 2-8. Annual amount of rainfall per unit area in Ulsan Bay.
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Fig. 3-3. Grid system of the computing area (large scale).
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Fig. 3-4. Bottom topography of study area (2D) (large scale).
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Table 3-1. Harmonics analysis results of the tide in the Ulsan Bay

Observation Computation
st. | Partial Tide
| H(cm) | Lag(" ) | Hlem) | Lag(" )
) 3 352 36 358
K, 3.1 46 2.79 12.8
! M, 16.4 212 9.72 1956
Sz 7.8 247 7.53 247.86
O, 3 350.3 3.53 3587
. K, 3.3 45.1 2.74 13.3
M, 16.3 212.3 9.55 196.5
S, 7.8 246.8 7.39 248.8
O, 3.7 357 3.7 357.6
K, 36 46.2 291 11.64
3 M, 17.3 209.4 10.10 190.62
S, 75 248 7.74 245.1
O, 2.9 353.13 3.67 3579
K 3.16 4428 2.85 12.3
4 M, 16.38 210.78 9.91 194.7
S, 7.8 243.64 1.67 2469
O, 3.63 353.3 3.83 352.7
K, 351 46.1 2.87 6.2
> M, 16.39 207.8 7.34 194.347
Sy 127 2429 7.36 244.6845
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q714, e @ BF(= 001~0.02 (C.GS)
AS : AAZRA

o] FHAL o] &dta] wjAIZt steprtth AXMHEE Atk FAR
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Table. 3-3 ¥ #t}.

Table 3-2. Discharge of the Tae-Hwa rniver

River |Gauging
System | Stafion’| D2€

Water
Level
(m)

Beadih
of
Water
Surface
{m)

Section
Area
(m)

Mean
Velocity
(m/sec)

Tae-hwa| Ulsan |'00.621

river 7.8
723
7.4
822

826
914
914
915
915
916
916
916
916
9.16

1.16
1.16
1.12
1.40
1.20
1.56
1.80
1.67
193
1.97
1.89
1.88
4.20
3.3
3.09
259

171.5
171.5
1715
1715
1715
178.0
178.0
178.0
178.0
178.0
182.0
181.2
4240
183.0
1983
182.0

97.11
122.93

98.11
286.25
108.55

3140
357.98
333.70
383.33
398.78
383.05
380.75
878.68
659.28
633.26
49528

0.132
0.010
0.079
0.446
0.190
0.432
0.45¢
0.433
0.489
0.509
0.590
0.584
1.340
0.891
0.768
0.766

1277
1224
780
127.74
2.67
135.69
162.55
144.46
187.63
20296
22591
2224
1177.40
587.63
486.61
37.7

largrangian

eulerian

largrangian

=2 = = = = = = = X X

report

=

¥ ¥ ¥ ¥ ™ o= W o o0 =T oW =; = =

Table 3-3. Computation conditions of the tidal current model

Parameters

Computation conditions

Mesh size

dx = 4y =50 m

Water depth (h)

2_

S m

Time interval (4t)

5 sec (CFL condition satisfied)

Coriolis coefficient

f=2wsing, w = 27/(24 x 60 x 60),

p =35°21'N
Bottom _ 1 %
friction coeff €= 0.026 H

Tidal condition

tide in the Ulsan Bay

Table 3-1. Harmonics analysis results of the

River discharge

Tae-Hwa river : 570.734 m’/sec (flood)
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Fig. 3-17. Velocity decreasing rate of tidal current due to the
construction of the New Port breakwaters (maxirmmum flood).
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Fig. 3-17. Velocity decreasing rate of tidal current due to the
construction of the New Port breakwaters (maximum ebb).
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Ax= fta Wx, Ddt (4.2)
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t
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t t
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(—"'z'l')i.j 2Ax(ux+1; ui-1.5) (4.5)
( ),, 2Ay(u,, 17 % j-1) (4.6)
( )= ZAx g Vi1~ Vi-1.5) 4.7
(B2); =5 (b= vesD) (48)

[ 2Ax
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(1971)°] AtE thg & o] &3t At

K,=5.93|uli/g/C (m’/sec) (4.10)
K,=5.93| g/ C (m®/sec)

o 2RE doj FiASFE Venkatesh(1987)9) wWie] o}
At Eet olF5d Azl(d) WE(Hr)S random numberz
0:1

do

5.;1
2} w9
EEE

-

d=Ry(6(K,+ K,)AD'?

411
0,= 27X R, ( )

4714, Ry, Ry : 999 v+
K, K,: ¥383A%

St o] EAe] FRANG o F-HALY AL AR
42 YA ABEE
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QRre) WA E A @128 o] WA

s(m,m)=sy(m, n—1)+ VXdt (4.12)

Aq714, s(m,n) : m HA YAt nAA A2 stepoll A9 YAt A

ZA g
so{m,n—1) : m HA Y29 n-194 A7t stepol X YA
o] A74Ag
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13 ANE 2 AT steplH GRS ARAS 3 A A
AAe) FAzke vmstel, Ao AFAL 2 AP FADH 2
At 2 A% 4RE AWl HAE Aoz ARy, ARy
2 AR g o5 eHA Wtk Table 4-12 EALY o
979 BE YPEES dehanh,

Table 4-1 Settling velocity of the suspended solids (Kim, 1997)

Range of Representative Settling
Material diameter diameter velocity
(mm) (mm) (cm/sec)

very 2-1 1.5 0.7366

coarse

coarse 1-0.5 0.75 0.392

sand | medium | 05-0.25 0.375 0.2086
fine 0.25-0.125 0.188 0.1113

very fine | 0.125-0.062 0.094 0.0592
coarse 0.062-0.031 0.047 0.0321

. medium | 0.031-0.016 0.023 0.0165
sit fine 0.016-0.008 0.012 0.0091
very fine | 0.008-0.004 0.006 0.0048

ud coarse 0.004-0.002 0.003 0.0026
medium 0.002-0.001 0.0015 0.0014

43 FREAS] &3 53

43.1 S HAEZF AAXA

ARIFZ 7S vz MAL Fig. 4-2 9 7HAd A FEA}
4 FERUAEE ANE Az HE82 EAxA A9E £243
3l Table 4-2 ¢} 2t}
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Table 4-2. Soil classification of the transported deposit.

Hole No. Classification|Depth(m)| USCS SPT Remark
BH-1 Silty Sand 4 SM 0/30~7/30 49
BH-2 Fat Clay 4 CH 0/30~1/30 "
BH-3 " 2 CH 0/30~2/30 "
BH-4 " 2 CH 0/30 "
BH-5 " 2 CH 0/30 "
BH-6 " 2 CH 0/30~1/30 "
BH-7 " 4 CH 0/30~1/30 "

ZA AT, HHEZ S u24e] 4Ed FE (CH)7} gyee A
a3 glow, BH-1 AFAME @AES 20 m 2oy A=
A 2 (SM7F 22Ho| vt HESS A% % 1~2 m PP
F71Ec] 78 vl$ dF3 Az FAEY k. gl §H3F
o dFEE AR} HEAY HEA YAL Table 4-1 9
gA A& o= 37) AAF F 309 < d2FHo=w g B
o3t vhA Y 72X 74 YAFY glo] FERIATS APsim = A
Hoig 435 AFAA 548 (9L duz s3g9g. £ 7204
k9] Lagrangian §A453 AdS sty LAy =2 EHEy
= 7S YElgA L.

T2 B33 F5% 49%10° m/dayE HHIFYS 9,
A ssTEE 100 me/¢ 2 3 2o FA%L 49x10° kg/day
7 A 7oA 9 371X 9] ALt Rgate) AReln sHAs

i, 4730l HHAHoz Yo FIAIzHE g st Aastgo
TFATHAATE ZAFATE FTEYA DYEFoz o
FHoZ RIS ZASAL F, 379 F FAYNSFE 124
2 wi#3te Ao
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A& Fig. 2-4, Fig. 2-5, Fig. 2-6 ¢ 479 %x ¢} vws] Hy
FAo] olFojA 1 e AT HHo] ®o] HE Xo| & HnE
T gtk o] HEAHRE vy oz NFgT AMLA A-A’ @H A
AR e HAHFSH FHFE Fig. 4-9 ~ Fig. 4-14 o] 97
H2 el

%3 Fig. 4-21 ~ Fig. 4-26 o= A-A’ GHAd A A&ga AN
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Fig. 4-3 Sedimentation characteristic before construction of Ulsan
New Port (after 30 day, @=0.0015 mm).
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Fig. 4-5 Sedimentation characteristic before construction of Ulsan
New Port (after 30 day, ©=0.006 mm).
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Fig. 4-6. Sedimentation characteristic after construction of Ulsan
New Port (after 30 day, @=0.0015 mm).
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New Port (after 30 day, @=0.003 mm).
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Fig. 4-9. Deposition height distribution across A-A’ section before
construction of Ulsan New Port (@=0.0015 mm).
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Fig. 4-10. Temporal changes of accummlated sediment height across A-A’
section befare construction of Ulsan New Port (@=0.0015 mm).
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Fig. 4-11. Deposition height distribution across A-A’ section before
construction of Ulsan New Port (@=0.003 mm).
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Fig. 4-12. Temporal changes of accurmilated sediment height across A-A’
section before construction of Ulsan New Port (@=0.003 nm).
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Fig. 4-13. Deposition height distribution across A-A’ section before
construction of Ulsan New Port (@ =0.006 mm).
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Fig. 4-14. Temporal changes of accurmilated sediment height across A-A’
section befare construction of Ulsan New Port (@=0.006 mm).
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Fig. 4-15. Deposition height distribution across A-A’ section after
construction of Ulsan New Port (@=0.0015 mm).

0.045

0.040

0.035

0.080

0.025

0.020

0.015

accumulation (m)

0.010

0.005

/

0.000
3 6 9

12 2 24

day

Fig. 4-16. Temporal changes of accurmlated sediment height across A-A'
section after construction of Ulsan New Port (@=0.0015 mm).
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Fig. 4-17. Deposition height distribution across A-A' section after
construction of Ulsan New Port (@=0.003 mm).
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Fig. 4-18 Temporal changes of accumulated sediment height across A-A'
section after construction of Ulsan New Port (©=0.003 mm).
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Fig. 4-19. Deposition height distribution across A-A’ section after
construction of Ulsan New Port (@=0.006 mm).
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Fig. 4-20. Temporal changes of accumulated sediment height across A-A’
section after construction of Ulsan New Port (@=0.006 mm).
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Fig. 4-21. Comparision of deposition height in A-A’ before and
after construction of the New Port (@ =0.0015 mm).
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Fig. 4-23. Comparision of deposition height in A-A' before and
after construction of the New Port (®=0.003 mm).
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Fig. 4-24. Comparision of accumulation in A-A’ before and after
construction of the New Port (©=0.003 mm).
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Fig. 4-25. Comparision of deposition height in A-A’ before and
after construction of the New Port (@=0.006 mm).
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