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#:4-3 OHE

x
(Slllcips) (Dal;s) Pk - Pk %
45 3 - |ooins 408 | 0.286
46 1 00142 | S.18 337
47 10 0.0177 646 1.940
48 6 00215 | 785 | 0436
49 : 00255 931 0.184
50 3 003 1095 | 0.795
51 6 0.0342 1248 1 3365
52 14 0.0384 1402 | c.o003
53 18 00423 1544 | 0425
54 25 00459 16.75 | 4.063
55 16 0.0465 17270 | 0.163
6 14 00507 185 1.10
57 12 00522 1205 | 261
58 10 0.052% 1906 | 438
59 19 .| 00518 18.91 0.0004
60 21 0.0506 1847 | 035
61 18 0.0484 1767 0.0062 -
62 15 0.0456 1664 1 0.162
63 i9 0.0423 1544 | o821
64 17 0.0386 1509 | 0601
65 9 00346 1263 1.043
66 12 0.0307 .21 0.056
67 12 0.0267 975 | 0519
68 13 0.0229 8.36 2.575
69 11 00183 668 | 2.794
70 4 00134 s62 | 0467
) 3 00124 453 | 0517
72 4 0.0102 372 | 0021
73 3 0.030 292 0.002
“74 2 0.063 230 | 0037
75 4 0.050 183 2573
76 4 |o032 139 | 4.701

x? = Tk x% = 40.565
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(1) EHALE

(2) Ak

b= B 8

[A: {$/ten)]

Canal charge .
per ton of Routé distance
<aigo @)

Oil trade Row

Cost estimation
egqualtion (a, b)
(by ship size)

Route cost per ton of cargo {¢ = atbd)

Route cost per ton of cargo

including market ¢ondition
MC={atbd}.dt A

Market
parameier

(3) EBER
Development :
phases and Proportion of route choice of
niaximum - each phase

of ship

capable size

{possible vayage among C/C, CfS, 5/}

(4) 2 ¥ h-—Dax EHE

|

External data

|

Oulpuis

Flezt mix

Traffic volume via Canal {§/S, C/8)

Representative
size of ship
Loss of DWT -

- ‘ .

*=1 Number of ships passing throué_,h the Canal

(5) #>n—BEAICL ANA

SNT

Canal dues per

«| Revenue by ships passing through the Canal

H2—-1 EBMFHEO/AER

—112-




3 BERRER . _ _
tﬁ%ﬂfu\%E?&ﬁ&%ﬁﬁﬂéhé&%ﬁ&%éh&ot@kb\§ﬂﬁﬁﬁ%
FADBAFEAINR, HAOBETFAOMHLREOBRRRE KR LANKES LU
R ey oEeFraidifilnbh b,
8 RxXAENORYH-BRE | | _
DI VKOOI A, BREORRILE, @2~ » - OHBERR. »I0BLEBE (O
D) A, AT EHMTLEMBEND b0 FAH S ¥ H - ORVEDN T, TOBREAMR
el b, LEMBEHARHIN,, dREHKZRINB T LK R 2,
5 #rh—ific I HAHERA

AxARFOEMBE (1 R XERF¥) B, BIREL IOMBR L > TREINT
h%oLkﬁ?f\ﬁ%.%ﬁﬁkl&ﬁﬁ%@ﬁﬁﬁﬁﬁlb\Eﬁﬁ&ﬂhﬁﬁﬁéh
bHao '

-153-



$/3E RTXEFICEET SEHONTS

3.1 # ¥
BREIVWILOH, RO 42OBERI DR 2. KB, TOR, B XB0A2 IR -
Thbo M3 -1KTZOLILHTRINTINS.

HERELDORHEB/ABDDHLOT, ﬁ%t;—_xytﬁ&ﬁc&ﬁ#ﬁkﬁﬁfé o
HFarzloTaaHRAMHRILEDE, V—=¥7 AxAZRE EofEMlE, HADA - M5
o g — wﬁl&ﬁ%fﬁ?ﬁéh%ﬁﬁﬁéﬁoﬂﬁﬁﬁﬁﬁwkbk y—=mwrahici
BBA R AA(THCELERTSH L, X318/ —=v70-+fTd %o

HEEd, TR aBARRBEERNT D thﬁﬁt@%&ﬁ\cmf~~/ﬂ#6dﬁﬂé
hthb, BAR, TELBARCHS 25, TOBAAM - AR AEZFEHBRLENWT LS
LEAINCnD, BUBR TEEAGHBRTCHELEH T 2T ABRAIRTnD kT2 Y A
LIOTF 7Y AP EE. Y FHRRORBIBE, A AFHLHAZCHREE LA Y2, LN
g m L, AOBAKELTH, 77 CTERREBAMRK S 2LV IBIASL L, V- =¥ K
mi Cnwbo

S TEND, - a S eI, T AV A NO AL XEKBEET L RME EER
HEI—2KEFTIORTEEY I » ] BP0 ARINATRBUEOBA FRES LU TH
ﬁﬁ(1mm¢)Kk66§%ﬁﬂwvﬁ1977¢®%h&@u&h5ﬁimﬁkﬁi3~3
DI TH AN D,

3.2 7PSU7EHMBEHIA—0y RADOEHREFEEHE (19806)
LEOFRAES -2~ 01 9T TELPMLLLTRDORAIDTH b,
1) fiz—-ue,ltoMEgAR (C)

) EC. 9#E:I25 MBAD
2) o —-r, AERIKOW R, B&koFHBcr bl MBAD
3) Bt (H=2—-ws-) t119 MB/D=
2y defethAlodERE (B)
iMoo, 198 5EKPTAAEARBZ0OMMT ENET o
3) pia—re, SOMGAR
a— e, A0HBABARKORNEMWITRO OO B,
A= D4 G e st ereasanerrsacravinasa (3__1)
D= a (A4 B) ot b {3—2)
CZi Dt~ TR, TLcad (BA+HBRE) Kt b BHES TS D,
197 T4 EMUIE (0035) THALEEAINTWA, (3-1) ., (3-2) kbl
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Origin —_—
Arsa Commodity IOil I
Arabian Gulf N.W. Europe
Amount I ETSJ million metric tons |
Time Period J year 1976 l
E3—1 BEORMK
B3—1 Y=Y DH
/D Area Representative Port
Arabian Guif Ras Tanura
Major Oil (North Africa) (Tripoti}
Exporting Areas {West Africa) (Nouvadhibou)
(Caribbean) (Aruba)
{South East Asia] {3akarta}
North West Europe Rottérdam
Mediterranean Europe Genoa
Maior Oil U.S. East Coast Philadetphia
e Avea Gulf of Mexico New Orleans
) i § 1S, West Coast Los Angeles
{Japan] [Yokohama)
(Others) ()
#£3—-2 HRYIL PTHEE (1060008./D)
Year :
1978 1979 1980 1985
Country
Japan 523 540 540 630-690
US.A. 828 850 850 850
UK. 83 - - 80
W. Germany 28t - - 230
France 223 - — 220
Itaty 189 - - 190
E.C. - 1,000 950 950
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%£3—3 EADESR (1977%)

From To E;Trjc:;e Mediteieanean North §me;icé
Arabian Gulf 2549 170.5 154.8
‘Near Bast 2.5 17.5 0.1
Noith Africa 338 370 68.7
West Africa 28.2 119 653
Caribbean g 1.7 1115
South Easl Asia 0.7 0.3 298
Others 421 184 8.8

[ To | 3667 2523 4390

(B.P. Statistical Review, Feémley & Egers)

BARNBERORICE VRO ER b,
A= CHaB 3 3 EMMT e (3-3)

D da-w,Nt@hBoRAR |

R BROBGABR I DD Y= 7OBEDTOIHKIDRO L SICTFHAINL,

WFa-n, SORAR:3605 MMT

Wi eotn AR 12543 MMT
5 shiadHbOEA

i B AL A — 0y A2 LR SRR~ OBARL DICLEDLL Y . TOBEDT 9
$IDTMANDo | | |

WL DT -, SOBAR 12504 MMT

M E L b E~OBAR 11844 MMT
) WEHBHR N

HRAS A YR LAEHEEATED ~ 0 5 A~BHAEHREOS $, B PRH~H20%F K
FF ho COREDONANEL VOBAE»LBEALT, Th¥hoBR~OB LU

Kwbhbe
F e T B bl -8 12464 MMT
T TEMLPEA 14715 MMT
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8.3 73v7EholRERANOHHE

D ek CREF XU > 2) ofAR
% | : 8500000 MB/D
M 600000 MB/D
4 & ! 9100000 MB/D—455MMT

2) EXkEROBRAR '
MBR~OBARR DIC o 68E0 s , 70T OB LD FRAR Do
ekdppoBAR 4241 MMT

D TveTBALORAR
@@ﬁAﬁ®557557%#&*6$®Kﬂwf%ﬁtl5K%®vi7®ﬁﬂ®?ﬁ
BIEHL. O LSKFRIAN Bo
7567%@5%&%#«@%Aﬁ:15&3 MMT
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IhB, _

4.2 EHIZXMOBE-

L A M H. Aot b, EEo 2 PCASISR, AbRKER 2 i, HERK (TR
iﬂtﬁ%ﬁﬂqmmﬁoﬁ$ﬂﬂbﬁ.ﬁﬁmﬁi‘ﬁﬂﬁﬁbé%mféboﬂﬁﬁﬁ(ﬁ
B . BEAREERTAA00RM, TLT. s 2 b H. BER BERSORET
>y DI HETBRMCS 20 ChEORMARE S LICHMELA oS4~ 1Td 50

4.3 EFEbBHIYERDIRD

197 BEEREBCH, EX v HAHEM AL GATE YDA RHE) £\ F
B o b LML D v LBD S FEAE bhko AREER, thkflb 2T, —HBdL
bmvzbbxamﬁﬁﬂﬁ%}7#6*b5ﬁﬁﬁﬁéh6othﬁxﬁmﬁE®%E¢E@
2t bR EXLLDTH A,

Vi, WL T AREONAERAD (<44) THh, EHFICEBORTHELTNT
NS, wAn/B BEOS, <A/ HETL, cofmommnRR. (g +gh) gy
QAo :

ccf%%oﬁﬁww%%otﬁétbuxbu‘42mmﬁﬁ&mh5&.(4—1)@;
b Fbahb, '

(1+EB) *Pr v (sdtritra)+ (Cr-i*Ms%-Ad-%Lb+Rp)F'!_PB, B, (4-1)
' Da

c K LTERPoBad. (4-1) FORHOBREDSHELID T (4-2) DL HKHE
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Dépreciation Cost (1 + B) % Pe.x Rd

— Capital Costs ME Interest (L+E) xPrxRr
Insurance . {1 +EB) xPrx Ri
— Crew Expenses: Cr
.y . I~ Miscellaneous Mt
Shipping Management Costs-{- Administration Costs  Ad
Costs L Lubrication Costs Lb
— Qperation Costs L Maintenance Costs Rp

. Bunker Consumption Charge BixPb, B2xPb
- Navigation Costs —| Port Charges (including canal charge} Pc
- Loading and Unloading charge Tt, To

E: Fitting out Expense rate (%); Pr: Contract Price ($/Ship); Rd: Depreciation Rate;
Re:  Intesest Rate; Ri: Insurance Rate; Pb: Bunker Oil Price ($/ton);
Bl and B2: Bunker Qil Consumption During Voyage and at Anchor

R4—1 ZEHRBOES

f)éh%o

(14+E) - Pr+ (¢rd¥ritra)+ (Cr+Ms1-Ad+Ld+Rp) P
. Da

B.Bl (4“2)
WA IR LB MATOSO L BT L D bA S LAt BHSI BN THABI. HRR
piEimshbe MAAEA (g +gh) - 4 () cH b, BHEHEA (DL +Do) THD

CLIEMETAE, bbbl baxt CAR® LD &, JIRAMEd O —KBRE LTEDLI LS,

C=atbed ‘ (4-3)
(Pr-S1CriMstAdHLLHRP (DL1Do) N L

a Da | _ +B8; *Pb* {Dt1-Do) +’I‘£+’l‘o] DwR (4-4)
(Pr84CriMstAdiLbFRp) 1 1\ | 1

b N . » — —_— — - —_—

:[ Da +B Pb] (Sl + S, 24 DwR (4-5)
coic d s EEE (=4 a)
a, bt

s + (1 4+B) ¢« (cd¥ribra)
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4.4 Wik GEEHIS)

HRE RRCHAHCRIAEREY 2T b M4-20, 19750 ARZFHRED,
VLCCOBRBHRE, WS (7- A~ F - 24— 2) OEBERLA 6D Thbo R D MEIL,
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Rt R b FHEL LT, Worle Scale @4 5 £\ 20 2FCH bo WSH. 19500
DWT 225 -08ia A R LARRERE 100 L LALAOKRM 2 » » - DREE
BOWKTD Do LB AL 2R LABEETD b # 1 BRE LTHRERAT 2HL
HEBAC AREFTH, HRH. (4-6) DI 4B e 7oL »oCy HPTABEES
o

MCS (Gt bXd) ta sommeieenn e e {4-6)

CZRMCHEHVAA, FIUVLR, Efivox bt EthosA5 22, T LTal, FiR
@@ﬁKEUTJTﬁéﬁﬁﬁﬁikﬂfé%otw%fhﬁlhﬂ\a:IOQ%AxﬁﬁV
_aM, B2 bbb 15X ER RO LW be T, AR 19500 DWT THhifeom
apW. 8. E—HTHTERAR Do

Time saving : —+«] Money saving =1 Choice for Suez
i
i
' : . -t
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SEE JL— MEREFN

8.1 HHBBIREFNL -

A PRIREFAE, Ax AEWICEET HEMWO DED S by EME MM 5IbE LR T
AV DO Thho 1 97 SEEBEFKPWTR, FEOHATKFD 2BREEERDALOLK,
COFEORELBAA DR LK X VERMBORRER L RO ( HEARIN o

ARG BT, EMUABEOBRLELFBCRET 220K, 2 2 Lo R0 BRILER
ERET L ERBMBReFAHBAIN B, |

5,2 BiEohE

197 8leElikRcl, RHEKABMORREFORTARD 2B TRO A § 1 B
Chy FEMBORRICEA, Ax LEFOBMBRA LV LD E LCRES L bo RICEHH
RerEHLTChbORRESE2M2EH - LI VEERBIOBIRILE L RO 205
PBEECh o COAMMHTHES — 1IRAR T D,

251 AERRRRILEOHHIC & SHEMBORRLS

Capability " One-way Choice Round Choice
Case Alteinatives
Laden | Ballast nPs nPc sPs sPe|CIC C/S SfS
H - X X CcfC 0O 10 0 10110 O© 0
i X o cjc, ¢Js 0 1.0 sPs* sPct| sPc sPs 00
_ ‘ . sPs
[$} 0 0 C/C,C/S, SIS | nPs* nPc* sPs sPc| sPc - ‘;: nPs
. nPs

* mmPn: denotes the choice proportion for N-th route in the M-th direclion (North or
South), when two routes {via Suez or via Cape} are given

BEBMRBORREBORFRAIVLTH, BRI ALIOHNEBBL L XD LR L HE
HeFasflnbhio, FlLTchbolkEtMhatifisloBREFoRER Ko X )
Thbo .

) 2>h- AEBETHLERCRAAWESG. LLTEBC/CHERBRIN L,

() EEROBALERTECTHEHREL TS L LBRTTELHE
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1) Development‘of the Sucz Canal Feasibility Study, by Maunsell Consultant LTD., Vols. 2
' and 3. (1976) : o )

2)  Suez Canal Development Feasibility Study, by Sogreah Consultant Engineers, Yols. 5 and

6. (1976)
[ Depth of the channel
— Slope Quaztity of the soil
Action of the wave on the sea bed
Drafl
— Cross section Depth Sq_uat
' t Trim
Under keel clearance
- width — Beam
Costof construction - Cross section area - Blockage coelficient
Cosl of maintenance
) - Steaight séition Navigability for ships
C N (Width) - Limitation of hydrautic phenomena
—Canal alignanent ~— —————— ¥ v pRENOm
L Alignment of the bends - Nature of the sofl on which the slope
{Radius of curvature - of the banks depends
supplementary widih)
F—Amounl of silting in the canal —[ Suspeaded sedimentation
erosion of raleral bank
Return current
L— Pretection of bank ‘-[ Degpeession of water level
Wave
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Approach
Canal
Bitter Lake

-Safely of navigation———

- Beacénage system

- Pilotage

— Reporting and forecasting of weather, currents speeds -
- Break water in Port-Said

— Traffic separation system (Shallow bank separation)

— Anchorage

Mooring
(Bilter Lake
Port said)

(Allocation and No.
of equipment)

- Anti-pollution

- Capacity

H- Priority of transil

L Convay cycle

-— Fire fighting ———

Wind
Visibility

= Layout
Mooring ropes
Buoys
Dolphine
Waiting arca
{Ordinary Cond.
Emergency Cond.)

l: Bed ¢ondition in Bitter Lake

— Organization

— Regulation on ships

— Special fire fighting tug
L Mobile fire engine

— Portable pumps

— Foams

L. Tanker carries

— Qiganization

— Construction of by-pass

{Allccation and No. — Booms
of equipment) — Skimmers
-— Absorbent
~ Tugs with spray equipment
— Spray equipment
L Tanker Carries
Marime traffic control system ——-— Rader surveiltance .
Approach (Allocation of control center
Canal Communication system
Bitter Lake Moniloring system)

Alocation, No. of equipment, installation
“slage

L Transit movement time distance graphs
(Manual
Computer)
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—- Constant Velocity Experirment

Powering (Area ratiofPowerfSpeed)

Squat

Handling

Handling in cross-wind

Handling when model is off center course

Handling and powering with heading and following current
Effect of draft on powering and handling

—— Experiemint in Curved Canat

Helm angle required
Helm activity
Safe handling

— Investigation on the hydiraulic phenomena associated
with the transii of ships

Draw down

Return curent

Surface wave

Erosion of canal cross section

Tides and curtents in the canal

Velocity distribution in the canal

— Estimate of silting in the channel
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