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2.1

2.2

221

(Dredging)

9,000m*

1970
11, 300m°

(Rotterdam)
17,000m° 2000

35m 1990



222

30%

2.3
231

35,508m°

207

136m
1970

60%



( 1,600m°) (

3m’) (300m°) 38

298
2.3-1
( )
2.3-1

(m) (. m)
7,950 20 2.5-35 350
12,600 26 3.5-45 400
3,300 20 1.0-24 275
( ) 6,600 20 2.5-4.0 255
( ) 4,600 20 2.0-35 225
( ) 11,400 25 3.5-55 600




2.3.2

2003 8 DPC(Dredging and Port Construction)
( 1,116 )
2.3-2 416
(Cutter Suction Dredgers) Jan
De Nul "JFJ De Nul" 36,924 HP Suez Canal Authority
"Mashour" 30,800 HP 35m
12,000 HP 40~60m
311 (Trailing Suction Hopper Dredgers)

Royal Boskail Westminster NV "WD Fairway"
35,508m* Jan De Nul Group "Vasco daGama'  33,000m*
120m 136m

DPC
2.3-2

Bucket Ladder Dredgers (m°) (m)
0.07~0.90 1.5~50 66

Cutter Suction Dredgers (HP) (m)
75~36924 2.5~60 416

Dipper / Backhoe Dredgers (m°) (m)
1.3~25 3~27 89

Dustpan Dredgers - (m)

- - 7
Grab and Clamshell Dredgers (m°) (m)

2-4




1~38 - 165

Remotely Operated Dredgers (HP) (m)

225~1100 4.5~40 3

Suction Dredgers (m°) (m)
165~5558 6~70 49

Trailing Suction Hopper Dredgers (m°) (m)
200~35508 10~136 311

Water Injection Dredgers - (m)
- 7~30 10

1,116

2003 8 ,DPC
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3)
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311

3.1.2

3.1.3

314

(Mechanical)

(
(barge)

(Hydraulic)

(Pneumatic)

(Jet)

31

31-1

(hopper)



3.1-1

(Grab Dredgers)

(Mechanical)

(Bucket Dredgers)

(Backhoe Dredgers)

(Dipper Dredgers)

(Dredgers)

(Hydraulic)

( Suction Dredgers)

(Cutter Suction Dredgers)

(Hopper Suction Dredgers)

(Pneumatic)

(Pneuma System Dredgers)

(Jef)

(Water Injection Dredgers)




3.2

321

5m

(Mechanical Dredgers)

(Grab Dredgers)

3.2-1
1 2m

(deck)
360°

(cable actuated)

3.2-1



(Bucket Dredgersor Ladder Dredgers)
3.2-2

(ladder)

(tumbler)

()

3.2-2
(Backhoe Dredgers)
(backhoe)
3.2-3
(bucket)
1m? 5m 5m’
10m

3-4



(Dipper Dredgers)

3.2-4

180°

3-5



3.2.2 (Hydraulic Dredgers)

(Suction Dredgers)
(Centrifugal Pump) (Suction Pipe)
(Cuitter) (Drag Head)
( )
1. (Stationary Suction Dredgers)
D (Cutter Head Dredger)
)
(Jet)
2. (Trailing Dredger or Self-Propelling Suction Hopper
Dredgers)
(Hopper)
(1) (Mooring Suction)

3-6



(2 (Drag Suction)
(Drag Head)

3.2-5

(dredging pump)
(pinconnection)

(suction pipe)

disposal pipe)
T a7 EEpTg _|__ &
3.2-5
3.2-6
(drag head)
(

3-7

(cutter head)



(hopper)

70%

10 30m
300 11,000m® 33,000 m° 500 3,500m°

3.2-6
3.2.3 (Pneumatic Dredgers)
1. (Pneuma Dredgers)

SIRSI
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3.2-10 Oozer
3.24 (Water Injection Dredgers)
( ham) 1987 10
Jetsed (Zeeland)
(Westerschelde)
2003 8
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3.3

331

332

1. 25m
1,000m>/hr

2. ( )
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333

80 90%

7. 10cm

1. 20m
(submerged air distributor)
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3.34

3. 1,500m°/hr

335

331

3-14



3.3-1

25%

6 0%

20~2

5cm

10

20m
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34

34.1

34-3

34-1

3-16

3.4-2

2003

DPC
(BS)



34-1

(1/2)

(m?) (m)
0.90 16~32
Bucket Ladder Dredgers 0.7-0.9 20~36
0.4~0.7 12~50
0.1~0.4 1.5~40
0.1 7~32
(HP) (m)
30,000 35
20,000~30,000 25~32
Cutter Suction Dredgers 10,000~20,000 16~35
5,000~10,000 13~60
2,000~5,000 3.05~24
2,000 2.5~50
(m?) (m)
20 20~27
Dipper / Backhoe Dredgers 10~20 18.3~25.3
5~10 12~27
2~5 7.1~25
2 3~23
(HP) (m)
Remotely Operated Dredgers 1,100 40
300 25
225 4.5

3-17




3.4-1 (2/2)
(m°) (m)
3,000 20~43
Suction Dredgers 2,000~3,000 20~58
1,000~2,000 8.4~50
500~1,000 8~40
500 6~70
(m°) (m)
30,000 120~136
20,000~30,000 60~110
15,000~20,000 30~112
10,000~15,000 24~71.5
Trailing Suction Hopper Gredgers 5,000~10,000 22 7~55
4,000~5,000 20~50
3,000~4,000 18~30
2,000~3,000 16~45
1,000~2,000 10~35
1,000 10~30
Water Injection Dredgers - (m)
- 7~30

3-18




0c€

3.4-2

1 M 4 3 1 3 15 3 3 3 2 15
2. M 35 35 35 20 8.5 45 80 35 25 15
3. M 3 2 2 15 15 15 15 15 15 15
4. M 2 15 1 0.6 1 1 1 1 0.7 0.7
5. 3 2 2 2 2 15 15 15 15 05
6. M NA NA 5 5 NA 5 5 10 2 3
7. M NA NA 175 105 NA 15 70 200 50 25
8. M 75 75 NA NA NA 75 NA NA NA NA
0. m*/h NA NA 300 350 450 NA NA NA NA NA
10. Mm 500 200 500 450 150 450 3500 2500 3000 2500
11 Kn/m 75 NA 500 400 NA 100 300 350 450 500
12. Kn/m 100 NA 30000 [ 10000 NA 500 1000 3000 10000 5000
13. Mm 200 NA 200 200 NA 200 100 100 200 200

:1.NA":Not usually applicable

:BS6349-PARTS 1991




3.4-3 (1/2)
(m)
(m) (m) (m) | (m)
(m) | (m)

(m’)
500 70 14 24 | 32 10 2.8~3.6
800 72 13 28 | 42 10 3.2~4.8
1500 | 85~87 | 13~15 | 2.6 | 45 |15~18 4.3~5.0
2300 | 80 146 | 26 | 44 18 6.0~8.0
4500 [102~129| 17~19 |3.4~7.5|7.2~7.5| 20~60 6.1~8.1
5000 | 113 18 7.3 30 6.6~7.3
6500 | 200 29 A5 8 24 6.6~8.6

(m°/h)
40 18 3.8 07 | 32 1.2 16
60 24 4.6 0.8 6 1.1 23
80 23 5.5 0.9 6 1.1 23
200 | 38~40 | 7.2~75 1.1~1.4 14 | 42
350 | 55~64 1.8~2.3| 15 24 | 46
400 2.3 15 2.7
980 | 485 | 10.3 1.6 16 19 | 41
1250 | 51 11.9 1.8 18 | 45 | 22 | 47
1450 | 51 13.5 1.9 18 | 45 | 23 | 49
1600 | 85~96 | 17 3.2~33| 22 5 4 96
2500 | 112 19 4.3 30 6 52 | 110

3-21




3.4-3 (2/2)
(m)
(m) | (m) (m) | (m)
(m | (m)
(m°/h)
25 12 4 0.7 4 1
40 17 4 0.8 3 1
60 17 5 11 | 45 1.5
150 | 21~28 | 6.5~8.5 1.0~14| 7 1.5 29
180 28 8 1.2 9 1.5 30
350 56 11.4 1.3 16 1.6 | 40
500 | 50~60 | 12 2.4~2.8| 16 3 41
750 | 74~80 | 14 3.1~34| 20 36 | 43
(m’)
0.25 11 4.3 0.6 3 0.9 21
075 | 23 75 14 | 45 1.7 29
4 a4 15 2.6 15 29 | 42
(m’)
075 | 22 6.8 1 5.5 1.3 28
1 22.9 7.8 1 15 1.3 30
1.5 26 8 1.3 22 1.6 31
2 334 | 10.8 1.5 20 1.8 33
4 |36~37| 14 1.8 30 22 | 43
8 | 3540 | 16 1.5~2.2| 40~50 26 | 45
13 | 454 | 19.2 2.6 50 3 48
(m’)
350 49 10 35 20
(kw)
90 18 4 1.7
295 27 6.8 2.3
720 30 8 2.8

3-22




3.4.2

(PIANC)
(PIANC)
3.4-4
N
63.5
15 30
N
3.4-6

3-23

76
45
3.4-5



3.4-4 (PIANC,1984)
( mm)

(boude)  |>200mm

(cobble) 60 200mm

(gad) 2 60mm

6 20mm
2 6mm

(snd) 06 2mm
02 06mm
006 002mm

(dl) 002 006MM
006 0002mm
0002 0006MM
(dletancy)

(day) <0002mm Lft- < 20kn/in?
firm-20  40kn/n?
diff-40 75kn/inf
had 75 150
kn/int

(et and orgenic
i)

3-24




N —g

3-25

3.4-5 N
N
N<2
2<N<8
8<N<15
15<N<25
25<N
3.4-6
N
Ps Pl Gs Gl O
A A A [ N<10
\ 4 v N=10 20
N=20 30
4 N>30
A 'y 7 Y
N<10
! N=10 20
v N=20 30
v N>30
1 1 N<30
N 30
1 { | N<30
I N 30
r' y
IR ]
Ps: 500 PI:500
Gs: Gl:
D: Dr:
B:



3.4.3

(BS The British Standard)

34-7 3.4-8

3.4-9

3-26



3.4-7

Site condition |Standard|Light |Cutter |[Bucket|Grab |Grab  [Bucket |Backhoe|Dipper
trailer |trailer |suctioniwheel |hopper [pontoon
Bed material mm mm | mm | mm mm mm mm mm mm
Loose silt 200 200 | 200 | 200 | 200 200 200 150 200
Cohesive 300 300 | 150 | 150 | 250 250 150 150 150
Fine sand 200 200 | 150 | 150 | 200 200 150 150 150
Medium sand 200 200 | 150 | 150 | 200 200 150 150 150
Gravel 200 200 | 150 | 150 | 200 200 150 150 150
Soft clay 250 250 | 150 | 150 | 250 250 150 150 150
Medium clay 300 300 | 150 | 150 | 300 300 150 150 150
Stiff clay 250 250 | 150 | 150 | 250 250 200 150 200
Very week rock| 300 N 300 | 250 N 300 300 350 300
Week rock N N 300 | 250 N 350 300 350 300
Moderately N N 300 N N N N 350 350
week rock
Pretreated rock | 350 N 350 | 350 | 350 350 350 350 375
Sea condition mm mm | mm | mm mm mm mm mm mm
Sheltered
water 125 150 | 150 | 150 175 175 100 100 100
Small plant 100 150 | 125 | 125 150 150 100 100 100
Medium plant 75 150 | 100 | 150 150 150 75 75
Large plant
Exposed water| 300 350 N N 500 N N N N
Small plant 250 350 | 350 | 350 | 400 400 350 300 300
Medium plant 200 350 | 300 | 300 | 350 300 300 250 250
Large plant
Currents 0 0 0 0 100 100 0 0 0
Moderate(0.5m| 100 100 50 0 200 200 100 0 0
/s)
Strong(1.0m/s)

N  Not usually appropriate

3-27




3.4-8

Site condition Standard|Light |Cutter (Bucket |Grab |Grab [Bucket |Backhoe |Dipper
trailer [trailer |suction |wheel |hopper |pontoon
Bed material mm mm | mm mm | mm mm mm mm mm
Loose silt 2500 | 2000| 500 500 | 500 500 500 250 500
Cohesive 2500 | 2500| 500 500 | 500 500 500 250 500
Fine sand 2500 | 2000| 500 500 | 500 500 500 250 500
Medium sand 2500 | 2000| 500 500 | 500 500 500 250 500
Gravel 2500 | 2000| 500 500 | 500 500 500 250 500
Soft clay 2500 | 2500| 500 500 | 700 700 500 250 500
Medium 2500 | 2500| 500 500 | 700 700 500 250 500
Stiff clay 2500 | 2500| 500 500 | 700 500 500 250 500
Very week rock 2500 N 500 500 N 700 700 700 700
Week rock N N 500 500 N 800 600 600 600
Moderately week| N N 600 600 N N 700 800 700
rock
Pretreated rock 2500 N 1000 | 800 | 1000 | 1000 | 1000 700 800
Sea condition mm mm | mm mm | mm mm mm mm mm
Sheltered water
Small plant 500 | 700 | 700 700 | 1000 | 700 700 400 400
Medium plant 500 | 700 | 500 500 | 1000 | 500 700 350 350
Large plant 500 | 700 | 500 500 | 1000 | 500 700 300 300
Exposed water
Small plant 2000 | 2500 N N 2000 N N N N
Medium plant 1750 | 2500 | 1000 | 1000 | 1750 | 1500 | 1500 700 1000
Large plant 1500 | 2500 | 1000 | 1000 | 1750 | 1500 | 1500 700 700
Currents
Moderate(0.5m/s) | 1000 | 1500 | 500 500 | 1500 | 1000 | 1000 200 300
Strong(1.0m/s) 2500 | 3000 | 1500 | 1800 | 3000 | 2000 | 2000 700 700

N  Not usually appropriate

3-28




3.4-9

(m)

(m)

2000m> 7.0 0.6
>2000m’ 9.0 0.7
<1.5m 2.0 0.3
1.5~2.5m 3.0 0.4
>2.5m 4.0 0.5
<0.5m’ 3.0 0.3
0.5m> 4.0 0.4
<2.0m’ 2.0 0.3
2.0~4.0m’ 3.0 0.4
4.0~8.0m° 4.0 0.6
>8.0m° 4.0 0.8
<4.0m® 2.0 0.3
4.0m> 3.0 0.4

3-29




34.4

3.4-10
3.4-10
750mmDes  200mm 1.10~1.15
800mmDgs 250mm
Dgs 600mm 1.10~1.20
(0.65m°)
(4m®)  |Dgs 700mm 1.10~1.20
(3m°) [Dgs  500mm 1.10~1.20
(5m®) |D¢s 500mm 1.20~1.30
900mm[Dgs  200mm 1.25~1.40
s 1. Dgs
2.
3.

3-30




4.1

4.2

4.3

4-1



4.4

4.5

4.5-1

4-2

10



45-1

() m¥ )| (m ) (m)
600hp( ) 0.30,(12") 111.97 50,385 <1,500
600hp( ) 0.30,(12") 95.17 42,827 <1,500
3,300hp( ) 0.36,(14") 143.90 64,755 <2,500
4,400hp( ) 0.61,(24") | 462.79 | 208,254 <3,000
8,000hp( ) 0.76,(30") 902.30 | 406,035 <3,500
11,000hp( ) 0.76,(30") 954.36 | 429,461 <5,000
12,000hp( ) 0.81,(32") | 1183.00 | 532,350 <6,000
13,000hp( ) 0.81,(32") | 1277.22 | 574,749 <7,000

4.6
4.6-1
65%~70%
10%~15%
(
)

4-3
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5.2.4
2000 10 1993 18

2 5
7 ) 500 ( 2 9 )
( 5 6 ) 1 (60 1994 )
1.

5-10



D

(2)
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GPS
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6. TECHNICAL SPECIFICATIONS FOR DREDGING AND RECLAMATION
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30cm
(
5)

-50cm
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1.6 1.7
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[+Ocm] [-50cm]
50cm 50cm
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( )
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(5) 35% 70% 100%
35% ] 70%] ] 100%]
] 33% ] 33%] ]
20% 95%)
35% 70% 100%
( )
(1)
( )
2
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6.3
6.3.1
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6.

7.

8.

6.3-1

6.3-1
1:0.2~-1:1.0 1:3.0~-1:5.0
1:1.0-1:1.5 1:3.0~-1:5.0
1:1.5~1:25 1:5.0~-1:10
1:2.5~1:3.0 1:5.0~-1:10
1:2.0~-1:3.0 1:20~1:50
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6.5-1

200%
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( >13m) +30cm +60cm +60cm
/
0,
(95% >0.5m° >1m?
>3 >3
(95%) | <2m 2m 5m
(95% )
2m 5m 5m
3m 3m 3m
3m 3m 3m
10m 10m 10m
100% <60m <150m
>2 |/ 2 |/ 1/
1 / / /
(
)
(bias) +3cm +6cm +15cm
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6.5-2
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6.6.1

6.5-2

6-16
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6.6-1

1. 1.
11 11
1.2 1.2
1.3 1.3
131 01330 -- 14
132 01450 -- 2.
133 01725 -- 2.1
134 01726 -- 211
135 02326 -- 2.1.2
14 2.1.3
141 214
142 2.2
143 221
2. 2.2.2
3. 2.2.3
31 3.
3.2 3.1
3.3 3.2
331 3.3
332 34
34 34.1
34.1 3.4.2
34.2 34.3
34.3 3.4.4
3.4.4 345
4. 35
4.1 351
4.2 352
353
354
355
35.6
4.
4.1
4.2
S.
5.1
5.2
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3)
3.
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(2) [ om [ O~ 1.0m]
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(1)

(2)

[50,000m"]
(1)

(2)

[ ] [85,000
[ ] [ ]
[85,000 ]
1~2
5.
[6 ]

[3506] [70%] [100%]
[3506] [70%] [100%]
[33%] [33%] [29%]

([35%] [70%]) ([100%])
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7.1

416
36,924 HP
35m 311
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1,116
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35,508m° 33,000m°
136m
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DEPARTMENT OF THE ARMY U.S. Army Corps of Engineers
Washington, DC 20314-1000, EM1110-2-1003(2002.1)

. HANDBOOK OF DREDGING ENGINEERING second edition, JOHN
B.HERBICH, (2000)

. Dredged material management guide, Special Report of the permanent
Environmental Commission, (1997)

. Dredging a handbook for engineers, Second Edition, R N Bray, A D
Bates& JM Land, (1997)

. Handling and Treatment of Contaminated Dredged Material from Ports
and Inland Waterways* CDM”, Report of Working Group No.17 of the
Permanent Technical Committee |, (1996)

. ICE design and practice guide Dredging, Denis Yell and John Riddell,
(1995)

. Managing Dredged Material, US Army Corps of Engineers New York
District, NY 10278, (1989.12)

(1999, 12)
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[ ] [ ] 1
[ 85, 000 ]

[ 6 ]
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[ 33%] [33%] [ 29 %]
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) 2 4 2
)
1800hp( 750hp)
1600m%( )
am®
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m? 38m’
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12 2 1
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30~50
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2
1
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