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Fig, II-1 Flow Palttern of Surface Current
(Ebb Tide)
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Table II- 2 Past Records of Shipping by Ship Type

(1) Wumber of Calls

Ship Type 1983 1984 1985 1986 1987 1988 1989
Oceangoing 206 216 340 435 424 423 617
Interisland 169 290 275 298 218 212 191
Local 993 1,044 787 950 1,081 1,096 973
Sailing 2,763 2,501 2,417 2,256 1,827 1,643 1,666
Special 595 501 2,131 2,714 3,713 4,411 2,565
Tanker 227 223 210 217 217 255 241
Total 4,953 4,865 6,160 6,930 7,480 8,040 6,253
(2) Average Ship Size
Unit: GRT/Ship
Ship Type 1983 1984 1985 1986 1987 1988 1989
Oceangoing 6,500 8,300 5,900 8,100 7,900 7,500 5,500
Interisland 1,750 1,100 700 1,400 1,200 1,000 940
Locql 140 140 110 170 150 160 190
Sailing 100 100 a0 130 100 100 120
Special 600 550 230 340 330 330 610
Tanker 1,000 1,100 1,000 1,000 1,000 1,000 1,300
{3) Total In and Out Cargo Volume
Unit: Thousands of ton/m3
Ship Type 1983 1984 1985 1986 1987 1988 1989
Oceangoing 764 727 - 1,042 1,153 1,156 1,142
Interisland 143 174 - 137 207 241 321
Local 132 181 - 243 252 256 504
Sailing 570 646 - 746 558 577 797
Special 278 53 - 487 473 445 208
Panker 308 290 S (303) 243 261 280 276
Total 1,993 2,074 (2,340) 2,894 2,902 2,954 3,548
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~Table III-1 Sowmary of the Projection of Future Cargo -

Unit: thousands of tons/m3

Paét Rééorés Forecasbl
Ttenm 1985 19égb7 1987 1988 {589 1995 2000
Tm —
I. Foreign
1)Exports 737,13 771.4 966,8 '1,009,2 1,402.6 ' 2,523_ 3,146
2)Imports 33.4 50.7 39,3 31.0 .39'5- §7 92
Sub-Total ST 22,1 1,006.1 i,04b.2 1,442.1 2,590 3,238
. SRS
1I.Domestic
1}Outgeoing 487.5 591.8 444f0 516,3 652,1 1,047 - 1,253
2)Incoming 1,082,1 .1,480.5 1,452.2 1,397.,2 1,453.8 3,147 4,370
Sub~Total | 1,569,6 2,072,3 1,896,2 1,913,5 2,105,;9 | 4,194 5,623
Total 2,340.3 2,894,4 2,902.3. 2,953.8 3,54B,0 | 6,784 8,861

Table III- 2

Forecast of the Number of Ship Calls

Year Type of Ship Volume Number | Average Volume Number of ships
(Th, ton) (Ton/ship)
(Th. psn) {psn/ship)  Arnual ‘Daily.
Oceangoing 2,780 - 3,740 743 2.04
Interisland 706 2,600 271 0,74
Local . 598 600 997 2.73
1995 Sailing 794 500 1,588 4,35
Special 1,598 280 5,707 "15.64
Tanker 309 1,300 238 0,65
(Sub—-Total) (6,784) « - {9,544) |.(26,15)
Passenger 198 2,500 “7e | To.z2
“Total - - 9,623 726,36
Qceangoing - 3,547 4,500 788 2.16
interisland 934 3,000 311, 0.85
Local ' 779 640 1,217 3.33
2000 Sailing 933 510 1,829 . 5,01
Special 2,327 380 6,124 16.78
Tanker 340 1,600 213 - 0,58
" (Sub-Total) (8,861) { =) T(10,4982) [¢28.,72)
' Passenger 233 2,500 93 0,26
Total - - 10,575 28.97
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Table IV- 1 Results of Siltation Forecast by Hydraulic Model Tests
{1) Ratio of Tracer Density for the Presenl Conditions
Case | River Present Cond. | Rainy Season Diy Season
No, | Discharge t3,5ﬁ0m3isec) (5,0001113)‘59(:‘) il,SQGn\3lsec) flematks
Cc-1 3,500n\3 - Without a dam
1,00 1,00
c-2] 1,50
{2,66)* (2.27)*
c-3 5,000
c-a) 1,500m3 without a dam
c-5} 5,000 - 1.06 1.03
C-6 3,500
%) Compared with the principal plan (D1}
{2} ratio of Lracer Densily Density forrlmprovemeni_ plans
‘ Case |Classili- River (.'hannél ) Present Rainy Dry
. No. lcation Digcharg'e Depth and | Layout “{Crewn, jCoikl. N Season . Season 3
: : (m“/sec) |Widlh . Height {(3,500m7/s)|(5,000m”/5){(1,500m" fs)
Di-1 1500
n1-2 | Principal 5Q00 —6m, 100m = - - 1.00 1,00
———— 1 Blan
Dl-3 3500
p2-1 1500 .
: Long Jekty -6m, 100m [ Gkm HHL - 0.52 Q.90
. b2-2 5000
pi- . . 1500 S e .
Submerged -&m, 180m ] SP, 2,000{1Im ab, - 0.18 0.65
D3-2 |wall {3) " 5008 -10,500] sea bed
D4-1 1500 .
Submerged - ~om, 100m | 5P, 3,000[1m ak, - 0.44 0,88
D4-2 wall (1) - 5000 . -9,000| sea bed
ns-1 |, 1500 o
- Subrerged -6m, 100m | SP, "3,000{ Zm ah. - -
p5-2 {walkl (2} 5000 -9,0001 sea bed
D6-1 { - 1500
F———— Jetty + —bm, 100 6km MWL - 0.11 0.72
£L-2 {Subm, Hall 5000 above{3} {1im
07-1 . isso | o
e—d Praining -6m 100m | SP. 9,900] HWL Im -~ 0.76 0.94
07-2 |Wall 5000 -~13,000 !
DB-1 1500
Trap ~-6my 170w § SP, 4,000 - = Q.10 Q.80
B8-2 5000 . -13,500
©9-1 1500
- Hew N-8 . .
p9-2 - 5000 ~Gm, 100m - - - 0.21 0.59
Alignient
D93 ) (e 3500
DLO-1| New N-5 1500
———] Alignment -6m; 100m - - - 0.58 0.87
D10-2{ {(48°%} 5000
E1~1 1500 ;
e Yone sP, 3,000 :
B1-2 Conti:jmcus' SG00 —Gm, 100m ~7,000F1.5m ab. - = 6,318 0.73
-—-——1{ Subm. Wall . SP.10,000| sea bed
E1-3 : 1500 C-13,500
E2~1 |Subm, wWall 1500 [ se, 1,000
- Buring Con- -6m, 100m ~7,600| L.5m ab. - 0,50 0,73
¥2-2 |structionfl} 5000 §P.10,000] sea bed
~13,500
E3-1 |Subm, wall 1500
- During Con— | -6m, 100m | sP, 3,000}{1.5m ab, - D.61 Q.97
E3-2 |struction{2) 5000 -7,000) sea bed
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- mable V-1 Candidate Alternatives and Estimated Siltation Volume

{Million m3/year and ratio in { 1))

Case Classifi- Distance Annuaal
Between Siltation
No. cation - - Walls Volumne
iT. Principal - 5.1
Plan . (1.0)
11T-2 Submnerged 210m 2.8
Walls. - 225m (0.55)
-3 Submerged 240m 2.9
Walls (0.55)
IV, | New N-S - : 4,4
Alignment ‘ (0.86)

(3) BEOBE S _ -
NI & LM S P ORI L C, DT b I 5.6
1) HAEZRE (r—2N )
S OMIESRETH O, A vV v a VBRI ETH B, JOFAT
DI, BN A ORI ORIT I XA A BBANS B
2) IR E (U — XN il
BRI DR ARIOM D 228mDIBA (o — 2ol — 2) o HEFEREE LR
FRTORBROBCRDTH B, b U by BEOAMINC LT 2 HEK S i
Wt by BEIEEE L LT B, COROREE, BIRMOERD 200m (7
2 - 3) OBEKbEMShE. -
8) FEHEAE (r—ZNIV)
Fy ELVBIAKRTES v & —F 7 ¥ a VBB TN B, MIKHERE, EE
BROH I E RO, 7 955 2 VRBREHCHL,
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Table V-2 Costs of Siltation Reduction FPlans
Case|Classifi~[ Channel] Layout Crown Annual Total Total Navi, Grand
do. |cation Depth Height, giltation | Dredging Facility aid Total
and Wwidth Volume (A) (B) (C} (AYH{B)Y+(C)
Width
_ {0CQUss) {000UsS) (000USS) {000USsS})
(mill.m?) | (mill.Rp) | (mill.Rp) | (mill.Rp)| (mill,Rp}
1 Principal ;-Gra Present HNo
Plan 100m | Alignment| Facilities 5.1 9,820 - 1,126 10,945
(PP) 18,157 2,081 20,238
III. Submerged -ém | Sp. 2,000 1.5m 2.8 8,128 30,334 981 39,443
-2 Wall 100m -13,000 210m 15,028 56,087 1,815 72,930
e
II1 |Submexged ~6m | Sp. 2,000 1.5m 2,9 8,177 30,334 981 39,493
-3 |walil 100 ~13,000 240m 15,120 56,087 1,815 73,022
{c3)
|
IV [New §-§ 6 | N-S No 4.4 29,366 - 1,078 30,443
alignment 100m | birection |Facilities 54,‘297 1,992 56,290
(NB)

E

(1}
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6) TUF— a ViRl KRR |
TOF—va BB EBABIOZOROFBBNABEDOTC, TVF—va iR
BAEITH BBV, WETEY, UL, 797— v viRBo%k, MU
—Y Y IH Y v g sk SRR RAITEEL TO L T L OHET LT
ELEMEICBEW TR T VT — v a VIRIBRAVEEASATHAS D,
BRI RO R L E MR & T 3 BA . BROBIEVRD BHH
UMb d B A NG, L. COREICIER W ShOMENS 3.
T ZoOf |
AR OEEE L RIBABLOT, | EOREMIERERE L THRIBRRLT
W BEABECH Do JELEICD T > CRISMEIC R LTV CEAREE LU,
IR B 5 LA SRR T CH 5 FAMBI L 5, FHTRIOH
FABIEL TV, BT S~ LT 3 HAAHTH B L BbN 5,

(2) Hedgigis |

BREBCHED K2 I~y FRRD AT Sn 5, ShfimE, rv—yvy
Wy g yky —BRRO LD LVBRBEOLHEBETH B, FF 7Ny FUER
FEEE NV I v Ry - REIRICRE I N B,

43



(3) M LA & R
1} AT A
BUEEORTTEIC Y, RE. TE. 8, FiliowEsss . hlit, &
JEl A RO, HITH Be -V F AT E Ayl TTA DR
MOERAFEM LT LCABHNTH S,

9) MO f I, MIEROSpol Nob, 00035 X UiNo 10, 000FHE I MeisibE 23k 8 3 %
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) WETHE
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Table V-3 Costs of Making Turning Basin
Case [Clagsifi-{Channel} Layout [Crown Annual Turning Unit Total
No. |cation |Depth " lleight, [Siltation | Basin Cost :
and width | volume Additional _
width _ ‘| Volume {us$) | -(000UsS)
' - ~ 0 Lmi1r. w?y| ooom®y | (/m?) | (uill.rp)
1T |Principal| <-6m | Present |mNo Fa-— |. . 5.1 | . 40 1.73 69.2°
"{plan ' 100m | Alignment| cilities| - 7 : - 127.9
1 (PP} ' ' : _ b :
T11-2|Submerged|  -6m | Sp. 2,000  1.5m | . 2.8 10 1.73 69.2 |
Wall 100m | -13,000  210m 127,9
BICRE . : o _ :
117-3 | Submerged -6m | Sp. 2,000 1.5m 2.9 40 1.73 | 69,2
~lwall 100m -13,000 240m | . . ; P 127,.9
(c3) , .
W ucw n-8 —em | H-8 NG Fa- T 50 2.57 | 128.7
Alignment| 100m |Direction| cilities| _ E . . 237.9
{NR)

el bkt b O DO N BB T b EEV - LIRS,
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Table V—~4 Costs of Dredging Equipment and Machinery

Unit: thousands of US3

ITEM UNTIT | QUANTITY | UN1IT COST TOTAL
Dredging Equipment
Tug Boat with a Blade & Survey Equipment 742,6
Tug Boat with a Blade (700P5) Nos. 1 713.8 713.8
Fcho Sounder (210KHZ/33KHZ) Nos. 1 28.8 28.8
Survey Boat 656.8
Survey Boat (FRP, 20 knobts Max.) Nos, 1 480, 4 480.4
Positioning System nNos . 1 137.3 137.3
Echo Sounder (210KHZ/33KHZ) ' Nos. 1 ©28.8 28.8
Data Processing System L. 8. 1 10.3 10.3
Spade for Draghead . Mos. | B .72 13,7
Draghead Position Indicator L.S. 1 274.5 274.5
Survey Platform Nos, 1 2.9 5.9
Personal Computer Nos., 1 3.4 3.4
Tide Pole MNos,. 2 0.34 0.7
Hopper Dredger Remodeling NOos. | 1 14,687,2 | 14,087,2
Total without Hopper Dredger Remodeling },698,0
(mill. Rp.} 3,140.8
Total with Hopper Dredger Remodeling 16,385.8
(mill. Rp,)30,297.4
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Table V-5

Cases for Comparison of Channel Size

Case

Dredging Volume

Depth | Width | Annual Maintenance | Remarks

"Without" Case

-am| 60m| 4.0 Million w3
~6m | 100m | 5.1 Million m’

Actual Condition

Case A Princibal Pian
Case B ~Bm 120m 5.9 Million m3 Expansion Plan
bl

At TARBN OO MIFE B IC K B HFARIERT & X DB OWTOEr — A & Withoutr —
A EDEEBEEIAROMIEEX B,
2y ik

B — ZADAPIRREROEBDTDH 5,

Table V-6 Internal Rate of Return of Each Channel Size

Case . : IRR

Case A (Depth -6m, Width 100m} 33.2%

Case B (Depth -Bm, Width 120m) 13,3%

RO R 5 BTl — % A DS LR EORBE T 5.
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Table V-7 Internal Rate of Return of Bach Siltation

Reduction Plan .

Case ) Case No,II1-2|Case Ne,III-3|Case No.IV

IRR 8.5% 8.1% 3.4%
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Table V-8 Effects of Dredging Efficiency Improvement -Plans

Unit: Thousands of US $

Item Making Attachments |Tugboat  Equipped
Turning Basinjto Dragheads|with a Blade

Initial Cost 69 14 743

Increase in . .
; 16, Lo . S
bredging Efficiency 0% 13.8% 5q

Annual Benefit 624 . 534 210
in Year 2000 . Co -

Total Benefits
-Total Costs Through 29,791 25,123 7,802
"Project Life . : .

2 xR
B X R 3 — Aol 1] - 2 (CBWCRBHIRE TSRS T 2 boLEES R

 Bo INEETSOTHINMEET 5 E3.4%L 755,
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Table V- 9 Evaluation of Candidates.for Siltation

Reduction

Technical

Case |Classification/|Bottom] Wall Planning EConomic
Ho. |Kind of Width |Distance|Traffic Mavigation | Future bPecrease Improvemank | Problems Cost
Siltation B W TDemands Safety Expansion | of of and Effactivensss
Countermeasures] (m) {m} and Biltation' | Dredging Reliability
Criteria Velums Efficiency
1I Principal Plan 100 - + + + - - +
YI1-2 |Submerged Walls| 100 210 + - - + + 0 #
- ’ ~225
3|aitro ion 240 + 0 + + 0 0 +
v New N-3 100 - + + + - - - -
Alignment

Hotes: + (very good), 0 (good}, - {poor}
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Table VI-1 Project Cost of the Comprehensive Plan

unit: thousands of US$

ITEM URET CUANTITY U¥IT COST FORELGHN LOCAL TOTAL
[COMPREHENSIVE PLAN COST)
Capital Dredging g ) 0,0 8,552.0 8,552.0 16.7%
bredging by Hopper .my . -|.5,810,000 T p.o0ost 0.0 4,713,4 4,713.4
Dredging by Cutter m 2,218,000 0.,00173 0,0 3,838.6 3,838.6
Subnierged ‘Walls - m . 22,000 |. ! Ll.d 27,593,1 2,741.9 30,335.0 419, 3%
bPredging Egquipment 1,696,2 2.4 1,698.6 3.3%
Tug Boat(700FPS) HEs. 1 oo T42.6 142.6 - 0.0 742.6
Survey Boat Nos. 1 656.8 656.8 0.0 656.8
Spade for Draghead Hos. 8 1.7 13.7 0.0 13.%
Draghead Pos, Indicator MNos, 1 274.5 274.5 0.0 274.5
Survaey Platform Nos. 1 6.9 4.5 2.4 6.9
Perscnal Computer Nos, 1 3.4 3.4 0.0 3.4
Tide Pole Nos, 2 - 0.3 0.7 0.0 . 0.7
tavigational Aids 0g2,8 152,17 1,135.5 2.2%
Leading Eight Rear Nos. 1 171.6 102.9 58,6 17k.6
Leadign Light Front Nos. -1 178.4 ' 109.8 - 68,6 178.4
Fair-way Buoy Nos. 1 86.5 82,1 4.1 86,5
Channel Buoy Nos. S 24.5 1167 5.8 122,.5
Sub, Wall Marking Light Nos. 8 3.4 22,0 : 5.5 © 27,5
Pilot Boat Hos. 1 549.1 5¢9.1 Q.0 549.,1
¥ob. /Demob, L.9. 1 686.3 |  53.2 7395 1.43
Engineering Services . 1,725.0 928.8 2,653.8 5.2%
Detailed Pesing L.S. 1 690.0 371.5 1,061.5
Superivision & Survey L.S5. 1 ’ 1,035.0 557.3 1,592,3
Physical Contingency L.S. RN E 4,307,2 | 1,704.5 6,011.7 11,8%
total 36,990,.6 14,135.5 51,126.1 100.,0%
' ?2_4% 27.6% -100.0%
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Table VII-2 Annual Investment Cost of the First-stage Flan

[First—staée Plan] Unit: thousands of US$

Year 1993 1994 1995 1996 Total
Item

Capital Dredging 0,0 0,0 8,552.0 0,0 8,552.0
Dredging by Hopper 0.0 0.0 4,713.4 0.0 4,713.4
Dredging by Cutter 0,0 0,0 3,838.6 0.0 3,83B.6
Submerged walls 0,0 3,860,8  15,443.3 0,0 . 19,304.1
Dredging Equipment 0,0 288.3 1,4310.4 0.0 1,698,6
Tug Boat{700PS) 0.0 0,0 742.6 0.0 T42,6
Survey Boat 0.0 0,0 656,8 0.0 656.8
Spade for Draghead 0.0 13.7 0.0 2.0 ) 13.7
Draghead Pos. Indicator 0,0 274.5 0,0 0.0 274.5
Survey Platform 0.0 0.0 6.9 0.0 6.9
Personal Computer’ 0.0 0,0 3.4 0.0 3.4
Tide Pile 6,0 0,0 Q.7 0.0 0.7
Navigational Aids 0.0 0.0 | 1,135.5 0.0 | 1,135.5
Leading Light Rear 0.0 0,0 171.6 0.0 | 171.6
Leading Light Front 0.0 0,0 - 178.4 0.0 | 178.4
Fair-way Buoy 0.0 0.0 B6.5 0.0 B86.5
Channel Buoy 0,0 0.0 122.,5 0,0 122,5
Sub. wWall Marking Light 0,0 0,0 27,5 0.0 27.5
Pilot Boat 0,0 0.0 549.1 0,0 . 549,1
Mob./Demob. 0,0 264,2 . 0,0 132.1 ) 392¢.3
Engineering Services 816.0 505, 2 866.0 144.3 2,331.5
Detailed Design 816,0 0.0 0.0 0.0 816.,0
Supervision & Survey 0.0 505,2 866,0 144.,3 i,515,5
Physical Contingency 0.0 606,7 3,726,6 6.6 4,339.9
Total 816,0 5,525,2 {31,133.7 283.0 37,751.9
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Table VII-3 Resulks of EIRR Calculation

Case EIRR
Base Case -13,2%
Increase of Construction Costs by 10% li°9%
Decrease of Benefits by 10% 11}8%

© & |
H— W B s o EMAE TS B,

BOE MBLIW

(1) ks e |
FaYxy k54 7RG Withoul s — R HO AR IMEF S ~OERAERNTE 5
BORFHEMIEARTS B, | '

@ @
RSB L BB RORD & T X BRI BT OB AN 20

— 63 —



	表紙
	中表紙
	目次
	結論と勧告
	結論
	勧告

	要約
	第Ⅰ部　序論
	第1章　調査の背景
	第2章　調査の目的
	第3章　調査方法と組織
	第4章　調査のスケジュール

	第Ⅱ部　港湾、航路および浚渫の現状分析
	第1章　港湾および航路の現状
	第2章　自然条件
	第3章　航路埋没の現状
	第4章　航路浚渫の現状
	第5章　港湾の利用状況
	第6章　バンジャルマシン港航路浚渫の状況

	第Ⅲ部　航路計画および維持浚渫の改善策の検討
	第1章　航路計画
	第2章　埋没の低減対策案
	第3章　航行安全および航行援助施設の改善案
	第4章　浚渫管理運営の改善
	第5章　浚渫技術の改善

	第Ⅳ部　航路埋没対策の効果
	第1章　水理模型実験
	第2章　室内試験および数値シミュレーション
	第3章　埋没対策案の効果

	第Ⅴ部　対策案の評価
	第1章　埋没対策案
	第2章　浚渫効率改善案
	第3章　経済性の概略比較
	第4章　対策案の選定

	第Ⅵ部　総合計画
	第1章　航路および埋没対策計画
	第2章　浚渫計画
	第3章　維持、管理および運営計画
	第4章　概算工費
	第5章　現在の港湾開発計画の検討

	第Ⅶ部　第一期計画
	第1章　段階計画および第一期計画
	第2章　施設および機材の予備設計
	第3章　プロジェクトの実施計画
	第4章　概算工費
	第5章　経済分析
	第6章　財務分析



