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Table 3.2.1 Means of Transport for Commuting by Urban Size Class
{Pifty Typical Cities in U.S.A.)

. {(Unit: %)
Populationf, . so} 100] 250! so0 Over

. ) in 1000)

Means _ 50 / J f J 1.000 Average

of Fransport 100 | 250 { so00] 1,000 ,

passenger car by | 67.4 | 56.1 | 59.9 | 48.71 46.6 39.6 47.4

owner -drivers (50.7)| (44.5) | (44.7)[ (36.5)% (38.7) (29.4)| (37.0)

Taxis - 18.3 18.4 17.8 | 14.7 12.2 11.9 13.7

(33.5)1(29.5)] (29.8)] {25.8X% (21.3) {19.4)] (23.3)

Public txans~ ] 14.3 1 25.5] 22.3} 36.6} 41.2 §5.8 38.9

port wodes (As. 83y (zo.0¥1 (25.5) (37. 7} (40.0) (51.2)| (39.7)
Total . 100 100 100 100 100 100 100

Source: HRB, Bulletin N.203

Notes : 1) Upper flgures in each means of transporxt is the percea-
tage of a rotal of business and comauting trips.

2) Lower figurés in each means of transport is the pexcen-
tage of returnlng homeé trips.

3) PHNumber of sampled cities by urban size im population are
as follows:

under 50,000 .....vceaves 5 clities
50,000 ~ 100,000 ........ 12 cities
100,000 - 250,000 ........ 20 cities
250,000 -~ 500,000 ........ 3 cities
500,000 - 1,000,000 ...... 6 cities
over 1,000,000 .......... 4 cities
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Fig.3.2.1 Share of Public Transport by Population
Size of Filty Typical Cities in U.S.A.
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Table 3.2.2 Comparison of Energy Consuming Efficfency by
Transpork Mode (1975).

Trillion Billion Kilocalorie(ton 103)/
Transport Mode Kilocalorie Ton-Km _ Ton-Km
Marine Trans-~ 15 5 3.00
port ‘
Aviation 15 20 g.725
Passeager Raillway 28 324 0.09
Bus 12 110 0.11
Passenger
Vehicle 173 251 0.69
Harine Trans- 52 184 0.28
port
Freight  poflvay 10 47 0.21
Truck 165 130 1.27

Source: Transport Bulletin Report, Japan Feb. 1978
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Table 3.3.2  Summaiy of Improvement Alternative Concepts of Medan Area Transport Stady

Name of Land Use o
t.provement & Frame - Raitway Network
Akeinitive Condition of Transport Contents of Improvement of Facilities
Cae d Curtznt - No sharing commuter service; - Improvement of safely devices at nilway
- Trend Type - Existing reilway retwork crossings.
remainsunchanged;
- Existing railway crossings
remain at grade,
Cae 2 Same 35 - Sharing commuter seivice; = Medan Station sermains asa Frassenger
— Case § - Othet conditions aze same as stfation;
in Casz 1 plus - Improvement of Medan Pasas Station;
- Re-opening of Pancur Batu - Relocation of freght car yard, Jocomo-
Ling and Bate Line; tive shed 2nd coach yard €0 Titipapan;
- Freight toains originate and - Railway crossings rémain at grade
tziminate at Titipapan Yard. with kmproved safety devices;
- %chabiﬁf.aﬁon of Pancur Batu 254 Bate
- Assament of diesel car Meel.
Case 3 CBD Re- - SimeasinCawe 2 - Sameasin Case 2.
- deselopment
Type
- Same as inCase 2.
Casz 4 Same as - SameasinCae 2exceptfor - Medan Station is rekocated into North
T Cawe 3 opermg rathway Crolsingt in Medan and South Medan (Medan Pasay)
the CBD during daytime by Stations from wheee gassenger trains
abolishing operation of pas- originate 3nd Lerminate.
senges trans thuough ihe CBD -
and allowing freizhi frains to
pass thiough the CBD only in
nigh?-time. .
Cae 8 Same as - SanasinCase 2 excepiniil- - Medan Stationiselevzied;
Cae 3 wiy is elevated in the CBD - Other Improvem2nts aré same as Case 2.
atlowing a2t {rains operate
through Medan Station with- .
out zay [ime restrkiion. - Coasteuvtion of fraizhl train bine &2-
- Freight rains of 452 Eastain touring the CBD re2ching to
Ene detours the east side of Fitipapan.
the ity to reach Titipapzan
Yard.
Cise § Same a8 - SamrasinCasz fexceptfor - Same as in Case 4 excepl for (ke removal
Cazz2 3} rrroval of raitaay line in the of paitaay in the CBD ard the coastruc-
CBb. 1ion of freightl delouring tine,
- Freight teains of the Fastein
line delouss the east &&de of
the city to rezch Titipapan
Yaid.
Cee ? Szt as - SameasinCase Sexceptfor - Same asin Case 5 except for fieight
Cawe 3 freighi train opeaation passing nsitway b mhich is pot neadead.

through the CBD uing the
enisting line on he ground
kevel only in night-tine.

- North Madan ard Sooth Medan
stations are construcied asin Casa 4.

{ong-distance pass. fidins
originale and terminate al
Notth and South Madan
siations. .
Ceatral Medan Station
hand¥k s commuting Irkins
oaly.

Rozd Network Public Transport System

Centents of Improvement of Facilities Faciitics

Contents of Improvemenl In Tervice &

Rersarks

(Rozd iranspost system takes full burden of comrauter seavice.)
= Streagthening existing 1038 network;
* Steergthening existing traffic capacities:

Zations;
- Completion of Belawan-Medan-

¥. Morawa Tollway; t3dial bus rouies;
- Compktion of Outer Ring Road asa - Opening oew cleculating bus routes;
tolway. - Strengihening bus fleet;
- Sepaistion and improvement of

existing bus terminals.

(Rozd anspor system thires commulter senice)

~ Sare asin Case § but kessin strengihen-
ing erisling r02d petwork and thelr
czpacities than in Case 1;

- Completion of Belawan-AMedanT.
Morawa Tollway;

- Compktion of (hites Ring Road asa
public hizghway.

menis thaninCase )3

routes to railway,

- Szrme asin Cas2 2 except for Construc- - Same 38 in Case 2.
tion of flying-over rozd bridzes al rait
way crossing e Xisting in the CBD;
- Complziion of BelawanMedanT.
Moraws Tollway:
- Complelion of Quiér Ring Roxd as
2 tolfaay.

- Same 2sin Case 2. - Same as i Case 2.

-SameasinCaz 3. - Same asinCase 2.

- Samé¢ asinCase 3. - Sameasin Casz 2.

- Same asin Case 3. - SymeasinCawe 2.

= Rationalization of bus operating organi-
- Stengthening and adjusting existing

- Sdme asln Case 1 but less in improve-

- Some bus routes Tunction as feader

- Inctease in chosing time of raitway coss.

ings in the CBD will escalate the road
11afhic jam around raitway crossings:
Envionmental conditions in the CBD
will turn worse.

Reduction of closing time of nailway
CrosSings is (o be 210ained compared 1o
Case 1, particolaly in day-time by Hmit-
Irg the operation of freight trains ordy in
nighttime,

Re-derelopment of f1oed nilway ware-
house area and naitway resdence area in
and around Medan Station should be
seticuddy considered separately.

Railway erossing protkm in the CB8D
will be completely sobved by Mying-over
bridges of road;

Re-dzvelopment of freed ralhway wase-
housz areg and raliway residence area in
and 2;0und Medan Stalion Is same asin
Case 2.

This cacz s inconveniont 10 pikeay pas-
sengess, paiikutarly to commuters origi-
pnatirg ind destinating in the CBD;
Raiiway crossing prob¥ o will not be
completely solved bul those crossings
a1¢ to be kepl open to roxd tnaflic
throuzhont day-time and 212 to be
closed only when fregght trains pass
theongh the CBD in night-time.
Re-develepment of freed ratlway wase-
housz area and frilway residence area in
and 210004 the exbsting Medan Station is
same asin Case 2.

1

Railway crossing problem in the CBD is
to ¢ completely sobied by elevating
p3ilway;

Re-deveboprent of freed natway ware-
housz 2rea and the raifway residence area
in and 21o0und the existing Medan Statina
isszmeasin Caze 2

The ease is inconvenient (o nxilway pas-

tengers, paricularly 1o commuters asin

Case §;

The 23wy crossing problem in the CBD

does pot exist any more;

- This case erables o avold the rallaay in

the CBD to be ekevated in oider 1o sohe

r2ileay rossing pf;:'l_r!:emd; ey sight
e-Jdevelopmeat of Mieed ndaay sight-

Ei Wy i.."b’:gditbn 1o warelrouse area

and nataay resilence zreainand aronad

ke eudsting Madan Station shoukd be

2 riously considerad weparately.

Same asin Caze § except o 1emaining
nuissanoe due to freight trath operation
Cuouzh the CBD using the exfsting main
line oa 2 groursd kevel only i nghttime.
Al e>Bting saillaay Crossing 1 Keplopea

fot texf Lt during day time.

SCHEMATIC RAILWAY NEYWORK PLAN

Medan Pasar

Belawan
Medan Pasar
Belawan 1iUDap3n Medan Deli Tus
ancus Bate
>
| Binjei
Same asCase 2
Belawsn Titigdpan 13:' Tas
Medan North
- - - X )
s Bingsl Panvus Bata
Belaman Titipapan Mefan
phaclubal =N i
el Tus
Note: Thick Yice indicates the
sections of rxilway to te o .
elevated. 1 Binjed Pancur Batu
t Medan Soath
Belanan Tilipzpan Deli Tus

Medan Nonth

/

Pancur Balu

Medan South
Titipapan -
g;\ Ceatral Modan

Pancur Batu
MeJan North
i

4
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“Table 3.3.3 Altexnative Cases of Public Transport Planning

Active Rallway Participation

éij I in Urban Transport
i Yes No
T ] -
o v High Motorization 5-A -
S L
2243 Low Motorization 5-B 1-c

Note: High and Low Motorizations pfesent'the alternative

cases of different numbers of trips per dayfcitizen
due to the utflization of sedans to be controlled
or not in the peak hours by the natienal policy
although the numbers of sedan-ownership is same in
the said cases.
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Table 3.3.4 Comparison of Alternatives

Low High

Motorfization Hotorization
Estimated numbers of 66 units/ 66 units/
sedan ownérship 1,000 population 1,000 population
Numbers of trips *(3) 1,676.5 2,198.0

by sedan
Railway travel speeds

Bus travel speeds

Vehicle travel speeds
on other lanes

Hodal spiit curve

(trips x 103)

40 - 45 k.p.h,
(10 pin. headway
in peak hours)

30 k.p.h. %{1)
(5 min. headway
in peak hours)

0.8V *(2)

Saune

{trips x 103)

40 - 45 k.p.h.
{10 ain. headway
in peak hours)

25 k.p.h.
(5 min. headway
in m

v

Same

Notes:

*(1) only on bus lanes.

*(2) The reduced travel speed of vehicles on other lanes
due to the establishment of a bus lane in each direction.

*(3) Figures do not include trips by sedan within zone.

V  The travel speed characteristics of the said road.
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Table 3.3.5 Raflway Passenper 0-D Table (2000 A.D,) Medan Area

[ N(i_ﬂl.‘tin Line Western Line Fastern Line & g;q:;m?u:wm‘dm
(For Ljung Baru Sta) | Medan Station | (For Benjei Stn) | (Fox Serdana Stn )| (For Pancur Batu | Totat
B Stn. & Batu $tn)

Northerst Line is4 104 107 0% 788
Medsa Statiod 128 1 s 185
Restern Lin® ‘*6_7;—4 i 8.5——% m-_?ioiﬁ— ma
’Eaﬂéru Line 67 15.7 52
Sontheen Line 96 1 1147
Total ) o 3176

Table 3.3.6 Comparison between DC and AC Electrification

Mexits and Demeriks

ltem AC IS 000V or 20000V DC 1500V
Land Facilities
Satstation Distande 30 50km; Distance 10~ 20 km;
Converting f2ciiilie s unreoessany Converting facilities recessilated
Teazinways Positive feeder fine unnecesaary Positive fecdes line (thick feeder kine)
Negative feéder line pecessitated Necessitated
Siznal AC nithdifferent frequeacies for track AC comresct) friquency aveilable lor
facilities cUuit pecessitated track circuit
Commusakation Ub-ierz,roar:d catle lay 2 neceswtated No induction interfercnce
facititics for preventing induction interfecence
Safety devices Maintenance work 18 Sifficult because Miintenance nork i3 easier becasse of
of hgh voltage Jow voltzze
Rolirg Stock
Speed Controd Generator voltage can be 2diusted freely Gereratos voitzge is controlied by serxs,
throagh t2p of the transformer. parallel, el 2and is repulated by stages
Spead control canbe atlsined 21 will
Egsipment AC equipment Is necessary, edn iscouly. | AC. DU Converting facilitics
In case of DC gireratos, AC. DC Con- BROROLSSITY
verting facilies rovssilated
Actval resulis in Notyet need in this countty Actoally in uw Jakatta Area
in Indonesa
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For Ujung Boru
{Northern Line)

78.5
46.7
-— 3
8.5
12.8
15.0
For Binjei 1
{(Western Line)
For Serdongy
E£ostern Line )
527
85.1
70.1
460
For Pancur Batu and Batu
{Southern Line)
Fig 33.7 Legend

Estimated Roilway Possenger
flows in Medon Areo

Unit - 10 Person /day
(2000A.0.)

Medon Areo Trasptation Study
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Fig. 451 Fiow Chart In Extimatling All Person Trips of Medan City

Population
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+

[ ]
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Population of
External Study

Area in 1978 Area in Study Area in Area in
2000 A.D. 2000 A.D, 2000 A.D,
Average Annuat Commut ing

Growth Rate

Trip Ends in

Tripa In 2000
A.D,

Trip ¥Fnds
in 1973

2000 A.D.

Trip Eands in
2000 A.D.

tnit Trip ia
2000 A.D.

Control Total

All Person Trips
of Medan City

of

Table 4.1.1

in 2000 A.D.

Future Fstirated Trip-Fnds of All Purposes

In Medan City

(Uoit: 1000 Trip Ends)

Nare 1378 A.D. 2000 A.D. .
of Trend ¥Model Redevelopzent Model
Zone Cenerated jAttractedfCenerated] Attracted GeneratedfAttracted
#1 to #6 1,175.7 | 1,175.7 | 2,125.2 | 2,179.2 | 2,007.0 } 2,007.9
#4247 ro 457 99.3 9%.3 | 1,879.8 1,879.8 2,140.1 2,140.1
Total : 1,2725.0 1,245.3 1 4,005.0 4,059.5 4,147.1 4,148.0
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Table 4.1.2 Control Totals of Estirated Corzuting Trips in 2000 A.D.

of ¥Medan City (Excluding External Study Area)

{Uniec: 1000 Pevsons & 1000 Trips)

EH Frace Trip
-u-§ 7 Gene~ {Attrac- {In & Out| Gene— Attrac— | In & Qut
§ b5 one rated ted Flow rated ted Flow
L . — — . _
:3’ Core Zone 29.2 71.9 48,7 166.4 | 234.4 £9.0
= .y
Interal :
fg Study Area 406.5 583.1 176.6 327.1 484 .4 157.3
& | (Sub-Total) |[(435.7)| (661.0)] (225.3) {(493.5) (718.8) | (225.3)
i h) R
o Intermediate : * S
ﬁ Study Area 433.4 320.1 113.3 3169.2 255.9 113.3
S | Tetal 869.11 981.1 | 112.0 | 862.7 | 974.7 | 11z.0
g Core Zone 22.9 | 102.4 79.5 | 134.5 | 275.6 | 141.1
L] .
2 | Internal 350.7 | 538.5] 187.8 | 291.0 | 417.2 | 126.2
u Study Area
@g‘ (Sub-Total) |(373.6) (640.9)] (267.3) |(425.5)](692.8) | (267.3)
b4 : % #
3 | Intexmedlater o0 5| 365.8 | 129.7% | 417.5 | 287.8 | 129.7
z Study Avea _
z; Total 869.1 [1,006.7 | 139.6 | 843.0] 980.6 | 137.%
Notes:: 1) Core Zone reans zones #1 to #8, plus zones #14 and #15.
2) Internal Study Area means zones #9 to #13 plus zones #16
to #46.
3) 2 marked means cormuting trips Flowing out of the study
area,
4) Including internal trips within zones.



Fig. 412 Flow Chartin Estimating Commuting Trips of Medan City

Population Frame
in 2000 A.D.

{
Population Population of Population
of Internal Intermediate of External
Study Area Study Area Study Area
in 2000 A.D.
Core Area Other Area
| |
Unit Trip
in 1978
, | .
Corzuting Trip Commuting Trips Copmuting Trip
in Interal in Interrediate Frawe of External
Study Area Study Area in Study Area in
2000 A.D. 2000 A.D.
Unit Trip k]
in 2000 A.D.

Control Total of
Cozrulting Trips
of Medan City

in 2000 A.D.
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Table 4.1.3 Control Totals of Estimated Teip Ends by Purpose
‘of Medan City (Excluding External Study Area)

(a) Generated Trips:

(Unit: 1000 Person-Trips)

. 2000 ALD.
poreip 1978 A.D.
urpo Zone Trend ¥Model Redeveloprent
: LIt el wesel
Cormmuting & | # 1 to #46 300.5 493.5 425.5
Schooling £47 to #57 29.1 369.72 417.5
(Sub-Total) (329.6) (862.7) {843.0)
Other #F1 to 846 815.2 1,631.7 1,581.5
Purposes F47 to 857 70.2 1,510.6 1,722.6
{(Sub-Total) | {(1,275.0) {4,005.0) (4,147.1)
Total #§1 to 46 1,175.7 2,125.2 2,007.0
£47 to &57 99.3 1,879.8 2,140.1
(Total) (1,275.0) {4,005.0) {(4,147.1)

* Tncluding fnternal trips within zones

(b} Attracted Trip:
{Unit: 1900 Person-Trips)

i 2000 A.D.
Pu:;oges 1978 A.D. Rede;glopzent

. Zone Trend ﬁfﬂf}_ ¥odel

Commuting & | # 1 to #46 298.6 718.6 693.2
Schooling #47 o #57 31.4 255.9 287.8
(Sub-Total) {330.0) (374.5) {(981.0)

Other §1 to 246 813.2 1,461.0 },314.7
Purposes 247 to #57 102.1 1,623.9 1,852.3
(Sub-Totzal) (915.3) (3,084.9) (3,1€7.0)

Total #1 to #46 1,175.7 2,1792.6 2,007.9
£47 to #57 99.3 1,879.8 2,140.1
(Total) (1,245.3) | (4,059.4)- (4,148.0)

* Including internal trips within zones



1.2 S-viiRE - EDR
LL1ICeRDOREavY Yo -p b~ 0D ) s 72y FES - VIHIEDR T BN
ChHLEHEELCRATOIIIZE L CWh,

(2 F§-E3%BH
AVviidaviao-re - sAYHBULEBSLBUIEY Y - vySIART
5, BEOERBTERECHULCHEREL LIBEBSLEHRD 1 97 8605 2.0 0 055D Y
P EC, EOPRE-MHLMEERLEFHBFLHOBUELYRL (5,
) tofa, BH
FOAHMBECPVWH S - Y K EBBAS -y tHABE Y - v 29 |L, &

BMAODE, 24+ 3RDBEZEANCEFAPVRAEZHFEHRL . CRIZL L, TS YD 72wy
ERHBTWS, AR TDEHDTH B,

Basic Formula of Trip-End Model Y = AXI + BX2 + C

where:
Y : VYolume of generated or attracted txrip ends
X1: Residentfial population
X2: Eoployed population of Sector 1II and Sector
I11
- Paraceter
Paraceter

A
B
C Pavareter

CRHDRFTA-FRESVLALERINCHBEDTH B,

Table 4.1.4 Parsceters of Trip End Hodels

Values of Paraceters
Case :
A B C
Cenevration of flowing-out zones 305.7 - 810.5 7,727.0
Concentration of flowing-out zones 493.2 - 993.1 7,066.3
*
Ceneration of f[lowing-in zones » - 0.3137 0.5714 4.0813
Concentraticn of flowing-in zones )] 0.0339 0.5454 3.8509

Notes: 1) Howing-out zones are such zones where flowing-out trip
erds are in excess of the flowing-in trip-ends.

2) Flowing-in zores are such zones where flowing-in trip
ends are in excess of flowing-out trip-ends.

3) The type of trip-end rodel is as follows:
log ¥ = Adlog x 1 + B.log X2 + C

1 - 6
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Table 4.1.5 Yearly Volume of Arrival and Departure
Passengers at Polonia Alrport

(Unix: 1,000 Passengersfyr.)

Year " Donestic International Total
¥69 90.4 - 30.4
‘70 120.0 - 120.0
*71 114.9 - 114.9
*72 115.5 16.6 132.1
‘13 144,13 67.5 211.5
74 200.3 83.5 283.8
'is ' 254.8 95.9 350.7
'76 330.3 113.2 £43.5
r17 371.0 140.4 511.4
'78 487.7 165.2 652.9

Source: 1969 - 1976: 'North and West Sumatra Tourism
Study', JICA, 1978

1977 : '"Buku Statistik Sumatra
Utara®, 1977
1978 : 'Statistik Telegunan

Udara Polonia;
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Table 4.1.6

Trip-Eads in Current Trend Model (2,000 A,D,)

~ Unit: 1,600 Trip-Ends

Cenetated Altracied
Zore Commuling { Othess Total Com;;‘-l;iﬂs Oxf; T;‘;’z
1. Gang Baunto | ;?; 23?; 2%2‘1‘ 51 532 115
2. BustPassrt 2 252 154 61 19.3 260
3. Pusst Pasar I 8. s 32 69 523 592
4, Paw Bars 161 &0 :8 l8.3 3}5 498
5. Aurl 23 ] £ 156 371 587
6 Kisamanl 313 53 ‘ﬂé 16 11 81
7. Gang Bauntn il 33 105 23 5 35‘2 130
8. Pl:je_ra Ri¥r | 81 4%‘.’ o 33 32 8
3. FeiRerzasd 1 . 614 53 435 483
10. SeiRecgasH 154 58 1. 23 433 183
11, Aurld 10.4 498 602 2 1
12, Himtin 63 25.1 320 :ﬁ 193 333
I Tt z;'g 9% 334 521 609 1130
13- S ‘ 21 260 902
5. Siladaid s 380 435 64. {
e BIL OB B B3| s | %l
17, Pentia Ml 1.1 . - . 27:8 163
18, Pintin Hula 940 304 334 85 s 353
19, SeiRengasll 5.6 242 538 146 A .
 Eme d o a8 Hs| 8
. SeiMau X ] >
55 iﬁ&:ﬁf@ 93 i) 380 232 28.; i;g
23, MzInssHaha ¥2.3 456 58.1 135 %g'l 338
29. Petnah Tengah Ul 54 218 282 114 10:9_ 56-3
25, SThsld 56 258 Jo3 354 : 16.8
26, Sahsli 14 117 191 61 ! 2'1 168
e Doaeaill o 195 ne %% 712 335
18 Dariza . X ] . R
Si8irzme 31 113 150 ¥4 354 508
2}3’. sgixe,-a Hilir 169 356 528 1211 8.1 sg.}
3%, Teeel Sxsi 145 334 639 154 370 Sl.
32, Tebdza 3 404 427 i54 464 604§
g e 13 s | 94 23 123
3 - - B -3 -
i 5322.:@ 41 138 179 24 15.2 176
6. Dant 79 18.1 166 ns 12.3 ig:
37. Fetise Haly 7.2 156 223 1.9 165 30.9
38 Petisch Tezgah il 69 3.7 368 8.1 228 %
33 Sxip 171 598 %69 2312 9.1 103,
49 Sl 100 130 430 142 ins 4590
41 Baxnyan 141 344 485 108 423 601
42 Padin2Buln 86 3538 344 39 181 220
i e alow R | B o
_ tSXanting D 51 A . . . 5.
:;_ geé; Puidh * 8.7 442 529 120 51.2 63.2
45, SeiAgad 149 08 43 109 238 347
Izterca) Stody Are 1335 1631.2 21252 7186 14610 2,:??.3
47, Del 24 18447 1741 203 1514 78
1%, Lahakzg 34 1215 1649 259 1429 1638
43, Belinaa 30 %333 310.0 21.3 3065 3218
50, St [ 23 814 1052 124 &2.2 916
31. Denyd 552 219 2581 383 2464 2841
52 Kgp Binjei 41 1029 1210 161 1034 1206
§3. Timbarg D% 111 1095 1206 1.1 90.0 913
$4. WediiDsiin 118 86 S04 82 £66 748
$5. Gadung 10%or 2} 7 935 1162 1538 934 169.2
§6. Tusotuzgan 526 12538 1184 %4 1542 1506
$7.7 Sunzdd 764 13185 2149 529 1864 233}
baicroal Stody Ares 92 | 15108 | 18198 3539 | 18239 | 18193
59, P.%2iTein 23 03 0 1.0 10
53. Bz.XKusils 159 X1 1] 19 19
62 Te Monisa 252 134 0 238 188
§1. Potumbak 56 13 0 29 29
&2, DeliTes 81 19 0 43 41
63 P.Baa 56 64 0 138 138
€3, Surgzad 6.1 26 0 5.1 51
65, Kp Perik 159 68 0 142 147
66, Biniei 62 23 0 8 58
Exteinal S1ody Azes - - - - -
67. East 105 56 - 120 -
5. South 27 1.4 0 30 z
59. Weat 81 35 0 75
69, West 81 15 0 5
Qrutsile Total 1118 £9.7 1615 Q 102.1 1008
Grird Totn) 9245 | 31920 | 41665 925 | 34920 | 4665
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2 L )

Unit: 1,000 TripEads

Zone . Generated
§. Gang Bauslul (‘Omn;?ms Othess Totsl | ¢ — Allractad
2. PusatPasal A 1915 1 ommuting | Others
3. Pusath §70 Q5.6 19 Total
& Passiti 13 34 161 121 410 930 |
5. Auwil 150 5313 327 75 364 ®s
5. SrReneast | 15 H 142 33 366 A
10, Sel Rengss 109 0 55’5 2 96 &3
TR v 126 H! 356 36 34 636
12, Hamdan 88 403 531 155 %3 19
13, PetichTergah§ 43 193 190 28 & 542
1t Kasawanlls 60 n. %1 - 414 €12
13 vy 184 B4 24 10.7 132 38
16. Sidodadill 105 491 853 61.7 g," 228
17, Pandsn Hili 107 y 396 FIT) 8 1225
s Hiliz 6s 396 503 311 108
I8, Pandan Hola 53 321 I8¢ %2 148 e
19 Sel Rengasll 24 376 150 28 15 113
20 Kotamatsom 155 160 310 o 322 633
20, Anegan 13 129 653 12 191 §3
i S B B3| ui| W | By a8
jE BT Bl s B el B B
25 Silalas 1l 44 23 220 106 n'é 420
27. Kauawa 37 - 247 106 ' 112
27. Kauwaa i 3% 133 9.9 183 16.7 3
19: Sidarame 51 14-: 169 53 :2—‘: 33.7
30] SeiKera Hitin 34 17 e 2.1 237 H
3% Tegal Sasi 15.3 £18 5 64 142 45
32 Teban 134 565 oo 132 147 s
34, Bora 156 ns 108 88 353 al
35 Poton % 2. 313 20 . Ty
36 Daal 56 156 o 14 56 3
31 Petisa Hula &2 196 258 19 122 199
38. Petissh Tenzah 1} 38 120 178 10 161 316
10, s 156 520 741 62 17.7 ns
41. Bnay 8.1 243 s 234 702 32
£ yan 140 - 324 10.2 : 936
Hy gz%:ll!sBuhn ‘ by ig-l 50.1 91 3? 2L
11 Sei Skambi 75 163 1 3 12 1es
i Sl =0 19 33 e 3 9 133
46. Seidgnl 83 269 g b 241 23
Intesnal Study Ar 142 143 1;'2 63 £10 re}
47 Deli — 55 | 15813 | 20010 6.3 17.1 s
43. Labuhan 326 1635 ol 6932 11,2147 | 20019
49, PBeliwin 110 1120 m’o ns 1759 i 1954 |
50. Sidorejo 331 3328 mﬁ' 4 1587 1870
51. Depai 134 912 156 229 132 386
52 Kp.Binki 571 Ms 2838 127 837 . 1024
53 Vimbaeg Deli 1.9 197 1136 3.7 %88 | 3088
$1. KedsiDrtan g [ ower |l B | lass | 19
56. Tua?ﬁ?g’,?.m' 341 Iﬁg :2;; 86 743 ‘2?'3
57. Surzal 62.1 1419 3091 235 1229 1464
Tnternal Stody A 81.7 1581 241, 28 160.4 2232
: £21 Study Area S 3 3 584 2123
8 P.S: 225 214 2101
3 iTuin _ 0.1 2578 18523
9. Biz.Kuais 155 0. 76 - 523 . 21,1401
2?- Tg. Monwa 31—6 a7 03 0 1.4 14
- Polumbak 1 27 38 0 108 108
g?. Deli Tus 69 03 12 o 325 335
3. P.Bata 100 03 10.4 9 19 4.0
2';- Sunszal gg 13 82 o ;33 56
¢ Ky Fon LS I T T+
- i - 10 :
" Externtl Stady Area 13 05 82 g 135 NB)S
. Fadl - - - { y
63, Seo 129 - - N
65, Nest: 33 S0 v o | s | res
Qutshde Totat 100 01 102 g 41 4%
Grand Total 1350 99 1479 ° 16.3 10}
9310 | 33140 | 42950 9810 e 10
2334 : 33140 | 42950




Table 4.1.8 Future Volume of Alr Passengers at Polonia

Alrport
(Unit: 1,000 Passengers/Yr.)
Year Domestic Intérnational Total
1985 710.9 250.9 961.8
1920 4,576,0 1,547.0 6,123,0
2000 9,029.1 4,850.0 13,879.1

1.3 5 H
Htulofibﬁhtﬂﬁﬂ}9y717F%Y—V*?Eﬂﬁéﬁbﬁfibﬁ,
ﬂﬁfikﬁu0htﬁ?ﬁ®ﬁ7#4i4—ﬁ&ﬁmL137—747mmﬁﬁ%$b,

IV - F-FUEIBRAANFC X (BRI EEXT 5,

Tij = K Tia-T °
3 (53"
where:
Tij ¢ Number of trips in zone i-ji
Pjj = Travel tice between i and j points;
T3 : Trip end generation in zone 1;
Tj ¢ Trip end generation in zone j.

Values of paracseters such as a, £, K and n are as Follow:

a = 0,04821
8 = 0.06242
a = 0.39654
K = 56.6161
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Fig. 41.3  Flow Chart of Modal Splitby Binary Cholcs Method
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Table 4.1.9 Distributed Trip-Ends by Passenger-Car in 2000 A.D, in

Medan City (Excluding External Study Area)

{(Unit: 1,000 Trip-Ends)

CBD
Current Trend Model Redevelopment Model
Study Area :
Generated | Attracted Generated | Attracted
Internal Study Area 195.2 8L7.5 804.1 808.6
Intercediate Study Area 702.3 748.0 862.3 861.1
Total of Medan City 1,497.5 1,565.5 1,666.4 1,669.7

Notes:
3.769.

The growth rate in the period between 1978 and 2000 A.D. indicates

Fable 4.1.10 Distribution of Trip-Ends by Those Modes Except Passen-

ger-Car in 2000 A.D. in Madan City

(Excluding External Study Area)

(Unit: 1,000 Trip-Ends)

Current Trend ¥Model Redevelopnent Yodel
Study Area _ " - .
Generated Attracted Generated | Attracted
Internal Study Area 1,333.0 1,362.1 1,202.9 ©1,199.3
Intercediate Study Axea 1,1772.5 1,131.8 1,2727.8 1,279.0
Total of Medan City 2,507.5 2,494.0 2,480.7 2,478.3
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Table 4.1.11 Estimated Daily Traftfic Demands by Mode of
Transpoxt in 2000 A.D. for Alternative Case

(Unfe: Trip-Ends x 103/day)

Case 1-¢C Case 5-A Case 5-B

Railway - { 0) 2300 ( 4.1) | 377.6 ( 6.9)

Bus 2,166.9 { 38.8) 936.0 ( 16.8) | 1,789.3 ( 31.9)

PoBC raxi Cab 230.1 ( 4.1) | 326.4 ( 5.8) | 230.0 ( 4.1)
Sub Total | 2,396.9 ( 42.9) | 1,490.4  26.7) | 2,496.9 ( 42.9)

Sedan 1,676.5 ( 30.0) | 2,198.0 ( 39.4) | 1,676.5 ( 70.0)
¥otorcycle | 1,110.0 ( 19.9) | 1,392.5 ( 24.9) | 1,110.0 ( 19.9)
Bicycle 402.2 ( 17.2) 504.7 ( 9.90) 402.2 ( 7.2)

Sub Total | 3,188.7 ( 57.0) | 4,095.2 ( 73.3) | 3,188.7 ( 57.0)

Grand Total 5,585.6 (100.0) | 5,585.6 (100.0) | 5,585.6 (100.0)

Table 4.1.12 Estirpated Traffic Demands in Peak Hour by Mode
of Zone in 2000 A.D. for Altermative Case

{(Unit: Trip-End x 103/peak hour)

Case 1-C . Case 5-A Case 5-B

Railway - ( Q) 64.1 ( 9.6) 95.8 ( 14.3)

Fubli Bus 342.6 ( 51.1) 141.6 { 21.1) 246.8 { 36.8)
1 faxi cab 22.1 ( 3.2) 34.1 ( 5.1) 22.1 ( 3.2)
Sub Total 364.7 ( 54.3) 239.8 { 35.8) 364.7 ( 54.3)

Sedan 160.7 ( 24.0) 231.1 ( 34.5) _160.7 ({ 24.0)

Private ¥otorcycle 106.4 ( 15.9) 146.4 { 21.8) '106.4 { 15.9)
Bicycle 38.5 ( 5.8) 3.0 {( 7.9) 8.5 { 5.8)

Sub Total 305. ( 45.7) 430.5 { 64.2) 305.6 { 45.27)

Grand Teotal 670.3 (100.0) 670.3 (100.0) 670.3 {100.0)

Note: Both tables exclude the internal trips within zones.
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4.2 RHR®
£21 8 ®
AGcit, Fo AR EAABEREN 19781 L, - HBo0DBELYKBI- S ¥/ v
GTRELTOHNERI- LT HARBEAOL, RUPFXOHBEHLYHET 5,
THOAHDLEDIZR, ET I vEREORBAL L L CETDREBE, ThY
AOBRADELXNBEL, 779 v BEREDB S 12D Tik [PADANG-MEDAN Highaay)
Sauti-Renardet-lce, Sept. 1978 & [Indonesian Ports Studyl, Sir WilliamHatcros
& Partners, Oct, 1975 ¥BEU{ZEHN YT . THhEAOBM- X, 424
AEHBLUILTORND FRRS L /v i - RO BEEDIELEDIZ, 1 ¥y
HOSHBUAAOHEDELRFLBRORBUEL RS, 2437 - vR8TBE) O
BEE S VBT BN IROREBIELZERBCS -~ vEA YT - 1o 2. B
t— [PADANG-MEDAN Higimay] | Sauti-Renardetl~ lce, Sept. 1978 1=y 5% 5 —
IFLrOEERLYEZCLT, Bl - L FAHEYF L. '

L22 F79VvEEOURHED _
[PADAN-MEDAN Higiway], Sauti-Renasdet - Ice, Sept. 12781k, 759 v 5o
BBEDIILTETH72 , 7ORERYEEL, HXALTELCW 5, ZOFEHO
HBEFRIZ1976FTHU, Th¥ [Indonesian Ports Study} . Sir William Ihlcroy
& Partners,Oct. 1978, ZX3HXROBWHOBBOHRI Y AR 197 3B
L,

Table 4.2.1 Truck Traffic via Belawan

{(Unit: Truck/Day)

1976 1928™) 1985 2000
Exports 1,303 1,359 2,819 9,440
Inports 2,870 3,036 £,602 16,102
Total 4,173 4,395 9,421 25,542

Scuece [ PADANG-MEDAN Highway ’, Sauti-Renardel - Ice, 1978

Note : ¥) Chapter 8 : Puture Traffic theouvgh the Port, Part 3, Vol, 5,'INDO
NESTAX PORT STUDY’, SirWilliam Halcrow and Pasiners, Oct.
FOTSILRNI D oy BEERIEGBRO L7, 2 HH O E-
X, ke,

ﬁﬁ%%ﬁl97s$u¥%bt}?y?QD%E%%ﬂA%Y?V?%%%@&?:

7ﬁﬁﬂ.ﬁ@®%§fL132ﬁ/H?$U‘%mﬂﬂﬂmﬁmﬁuFm.LZIZ

Truck Traffic via Belawanl= R385 0 ¢ by

1-214



Fig. 420  Teuck Tralfic via Belawan 1378}

{Uait: Trueiidsy)

b=e 2132

-- -‘ b-s --‘i?daaan)
=AY
374 s 329
{To Bmiell Central
]
10

123 TOBOEYED
Ptz 3 oI ST RN g Z)O.Dﬁﬁﬁﬁﬁ“b)k&)f;;f? 2VEREUAD Y5 L, 2 HEiL, Table
4.2 2 ! Truck Traffic except Via Belawan CTRIBDCHSD,

Table 4.2,2

(¥o DTua, P Baty)

b

523

{¥o.T Moraaz, T.Tinggi )

Truck Traffic except via Belawan

—_— (Unit: Truck/Day)
1978 1985%) 2000
Truck Traffic 61,288 92,132 218,893

Socurcet

Notes:

Truck 0.D. survey by Bina Marpa (1978)

%) Future figures are estimated by using the growth rate

of regloral income of Medan City in future.

Car Ownership)

{Sze Sec. 2.2.5:

Traffic vja Belawant= ¥ 4%, O.Piaﬁg%ﬁ‘f)*35f;=3!Rﬁ'ff5E'f Do

Table 4.2.3

Adjusted Truck Traffic via Belawan

(Unit: Truck/pay)
1978 19385 2000
— -
Exports 1,2?8*; 2,657 8,897
Imports 2,854*) 6,222 15,175
Total 4,132 8,879 24,072
Notes: The results of 0.D. survey by Bina Marga, 19718.
Notes I DBinaMargai= 2 50.DJARE, (1978),

€ 5 C, Table 4. 2.2 Truck Traffic except Via Belawan & Table 1.2 3 Adjusted

Truck Traffic via Belawan

1—-253
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Table 4.2.4  Truck Traffic in Total

{Unit: Truck/Day)

1978 1985 2000
Via Belawan 4,142 8,879 24,012
Except via Belawan| 61,288 97,132 123,893
Total 65,430 106,011 242,965

£24 S-wRiOr T 2R Hhh
197SSEDBBEEIZLIA LT 2 0DAALXANIED Y - @BRLLY - v

BORE-EDBYY ;7 -2 FDDH, Zone 48, EHA XTIV »EELMGE
L. cofY - vl L RO T 57 v ST, s AREAMTS, X, COBHY
- vEHRADE S - izBLTIR, B/ - v ¥RLE v B, 19855EREK2000
FED2O0NBR-BI23B/I+-IXDEEBRIFIEAJobs) O 197 $4ER -1 413
NHE, 19T18FDE T 37 VY 78I, T YEDT79 Y BRBEBAOREY T 4 2
S -ShERATYHEEN LA, (Table .25 I Truck Traffic by Zene ),

BL, ABERSI50DIAREN, ABLBEBEAOY - v X RBE L LD €,

AAHDLDIZ Y — =Y I HEBETHILET L TCed, 8RR Y ~-=» /ELX BRI
iz,

125 BEy-1rw
TPADANG-MEDAN Highsay ), Sauti - Renardet - Ice, Sept. 197 8, TWA ¥
FADAEERUH T A7 vy - 1AAXTT T 5D,
Chuibt,}f7$ﬁtﬁéﬂfﬁ3sﬂamﬁ$ﬁ501,:@55@&58%
43 internal Stoudy Area {ZIRIBL TV B, OB, K& T TCRD 4 DH5E
FTHhhd,

) HBSHHOKBEHABEL QR

by BAHLHIMO -
S BILEZDEMoOREN/NRBEB il
4) HhEDERO ”

LHDILT, QRED-BL T, BADPLBROGREDE AR ISBCEESBLTW
SHLHBIL, KRBABHBLLIBETS AV clity, ¥, ai-BL -, Belavan
AHADQHEANR LAV CH D, tRIZHL, BWErFHidsoa%ER, HI-BROH
RICIZEDBERCARLY RLUB0, TREHBESARIRTCH IO CEREELRED
Thh,

[PADAN-MEDAN Highway§ . Sauti-Renardet-ice, Sept, 1978, Cik, Medan b
PLBOBARHBAETRIBAGHONNL, £ CRILEOFWLAALRALY
DPpHHERL, TORBRMICBELO QKGN XL W5, ’
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Table 4,2.5 Truck Traffic by Zone

(unit: 1,000 Trucks/Day)
2000
1978 | 18 | )
1. GangBauntul 20 0
2. Fusatfasi| 24 25 3 33
3. PusabPasar 1.3 16 30 34
4. Pasat Barw 32 30 12 36
5. Aurl 1.7 13 21 s
6. Kasawanl 22 0 10 36
7. Gang Bauntu ll 0.6 0.7 0.7 i
8. Pandam Hilis § 15 317 9.3 09
9. SeiRengasl 1.7 1s 14 18
10, Sei Rergasi) 15 20 33 30
11. ASurli i1 23 $1 e
12. Hamdan 04 0.1 11 09
13, Petissh Tenzah | 0s 09 21 18
4. Kisawanll i4 23 48 60
ES. Si«!odadi I 09 28 19 53
16, Sidodadill 1.1 25 55 5.1
17, Pandan Hilit 09 23 121 112
18.  Pandan Heta LS 46 159 179
19.  SeiXeénzasil 13 40 4.7 80
20, Kolamatsum | B4 48 49 [A
21, SeiMati 05 0.7 18 15
1. Anggrung o1 k1 21 id4
2}, MadnasHul 06 15 15 14
4. Petiah Tenzah il 03 06 LS 1.3
25, Sil:lask 0.7 19 47 33
6. Silalasil 03 15 154 122
27, Kasawan I 06 08 8 14
28.  Duri:n 04 o7 b1 i}
3. Siaame 0.2 06 [ 5] 16
30, SeiKora Hitis | K1) kS | 63 2.3
3. Tepal Sui 15 25 52 41
32,  Telzdan 05 10 34 19
3. Sitingjo 06 06 I 4 1.1
34, B 04 49 0.6 04
35. Polung 0s 06 a1 LR 3
36. Daat 06 07 18 14
37, Petisa Huhs 07 LIS 06 0.3
38, Petisoh Tenzah Il 04 10 26 2.1
39, Sexip [N ] 24 4.1 54
40,  Silalas 1.2 19 4.2 3
45.  Bnaiyan 18 33 52 45
42.  Pafing Bubin 05 0.6 18 05
43, Baibun 05 08 25 9
44, SeiSkambing D 0.3 0.5 LS 1t
@ mh gl 8| | &
46. SeiAgnl 2 . .
Inteinal Stody Area 46.2 832 1863 ] 1300
- L] [E3 9 3s 09
43. Rabukan ig 3g 52 52
49, Belawnan 22 51 188 188
30, Sidorcio 01 01 (LY} -
531, Deoai - - - -
$2.  Kp. Binii 04 0.4 08 0.3
53 Tinbang Deli 04 a4 08 03
34, KedaiDian 03 03 04 02
3$5.  Gedunz Johor Q2 0.2 0.6 03
$6. Tunturzan 0.2 03 i35 06
37, Surzal | 16 [ X3 33 1t
Intesnal Study Arca 89 | 139 3o "~ _ __,_.l.g_
33 P SéiTuan 01 0.1 0.1 0.
53, Bt Kuais 0.1 03 06 06
60. Te Morawa 13 03 32 gg
6).  Potumbak 04 1R Q3 o8
62. D:hiTm 056 0.2 0.2 18
63. P Bite 06 3 1.6 '0-‘
64, Sungeal 05 0.4 06 g
65, Xp.Perak (K3 1.0 37 13
66, Binji 06 0.7 14 o8
Exteina) Study Area :g ?} _;:._‘.3,____. _}'}_l
67. Fau - . :
6%.  Socth 0.2 Q.2 03 ?g
8- gmm 1 04 'z? 53 45
uisile Yola R o -
Grird Tolal [EX] 106.0 2430 30
Note (1) : Cunent Frend Model
() : Redevelopment Model

1—-21



thiZib e, BHDoBENRAMBHRRINaTH D, TtASRDB>IGEHBDOS L ¢
BiEACTROIOABILVAALGHRIL 990000 tons/Yr. EHESEL T B,
990,000 (1ons/Yr,) =& () X 0.6 X 365 (Days/Yr, ) 40 (Days)xX1{ton=)
sy,
o B B # D 60%
o YHEHEIOH#H . 40 Days
o ¥BiHikE 1 ton/ 7 ,
HL,C, LERAKABIZ1800007 THD, KERIZLTH15000MERINS,
F.AR(Floor Asea Ratio) 0. 25 215 e, BBk H 1800 00;:'&:1'3:-60
B, BEHZORANAHELESHORLKOH2/38, 990000 tons/Yr. DN
SILLEUEILCADORBE TS, BEAOQHKERHIZE, 3612, 3Had K
THHbH 10000 RBRARS, ¥, C, BEXOAHELIBHBES 1, P 220800
&b,
LEDBEEYRITENR, FHHRERY 25 ton/truck ¢ T HE Y 7 2 7 EHClL
LO 8 5trucks/Day 1I2HB%L, SAMO2A 774 —OBE, 0O 35O 40 5Trucks Day
(292G ¥R HUYLHELLBLIHHBREEEINL,
£1 Ed [PADAN-MEDAN Highwayl, Sauti—Renardet—lce; Sept. 1978, DAY
F - ABRBIL 2000, COLEOHEBRLYERET O, TOFIRAMFZ LTROHAR
FEiF 5, _
2 777w BEROBARYRD 2000 BB RIL, Table 4.2 3 © Adjusted
Truck Traffic via Belavan D ( 1 5 4 7 5 Trucks/Day) 15,

o 20 00ETHRIMBIDORESEE, Figd 21  Truck Teaffic via Belawan % T O
i ERT 5,

S YDHEEHL I 7 ERE T IV -4 ¥ ATV - TEeFIRET 9 ¥
VP A ETFIVY Pt -DAHD, 30DEEHRCIKAT B,

c GEHDEREL, EED TV - Ay -TE39EHABOL vy - - F L ¥
VEI:, ASODASERABO4 v I - F ., voHAO 2y HEL, T7Tv -
FIVROETIIY -T€ 722 hEilifiioabiy, 7779 -vvd ARYE
FT7297-Prit, —DE&ERNNEANOAHEAYEAXENTHE T 5,

L, T729v -2 ¥ HED 2, 788 LY PN+ 50 MR L E R0
%, TR, ChoBRIEE6s DET5,

IRHDATEDLEIEEAVAEEGRY PADAN-MEDAN Higlway| Sauti-Renardet-
Ice, Sept. 1918, DAFF 4 -4 BEIRKDHDE, ®2PS0Hak20Hatlch, L
B Latih, FEANLSAFATHNeight-bridge TH LA} 75, J LB R HI-LDE, T
E7UNG ey AhBITH, SHOOEHREREMCDDOERNGR S,

(%]
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RDIZ, AML 5 2 70 FHKERY 3 Tor/Truck, MK} 5, » L DL R Ton Truck
ERETDHE  EYV . A HRCOYHRERLD 1 8 ToTruekKC, T.€ 29 HFcnt
R 2 2 Ton TruckE it By TOT € I 7k
CBEREYRY } 7, IREBILLBOME 5L = 5p2 5 Ton Tracki# & t2:5< .
ﬁoi}yvmﬁﬁmﬂﬁﬁumLfﬁbtﬁﬁﬁﬁﬁﬁfﬁb2oua%‘Byﬂ,4
ﬁﬂtmfﬁ9ﬁﬁ&f®¥%ﬁ&ﬁ®mfﬁm?b$ﬁ§§a#z&nb
FriNBRRoLBERIE, 21 6 Ml¢EEIRD,

CHDEHRER, 2 2 Ton Truckst, &7

o LT, 4

Table 4.2.6 Ratio between Large and
Small Trucks by Direction

Directlon Truck Type Ratio

To Binjei Smalil 62.4
Large 37.6

Total 100.0

To T. Horawa Small 38.1
Large 61.9

Total 100.0

Source: The survey results obtained by the survey
team, 1978,
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BRURATOLITCHS,
1) BBREE SwTONS
Cﬂ)&%”@@lﬁhﬁ%‘baﬁ‘lit Lfﬁé@@fﬁ‘}zﬁ'\@@ma _*—_%ﬁﬂj@$ DHR
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EVHdAagi ol IERBECEZDIEDOCDHFED x 4 FRAAIWE LB,

2) BEEBLGEEL S COHEE

' :m&%fmﬁﬁﬁ&ﬁ%%¢®¢?ﬁbﬁia&6&,:ouuﬂﬁﬁ&ﬁﬁu:
Z)f_éﬁifﬂfa@iﬁ}?iﬁﬁﬁ&kﬁo)iﬁﬁ&&E@Eﬁ%’s‘ﬁ&fu:ﬂ:&tﬁ%bb-ub-ﬂ-.,fhb
ECAD, IO, HEHEREFERAI DT bERUELL LS D, Jiik
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AL THRED LA RFEY T, (v 5,

3) BAFATHEBISv TOHFY
FEAGTIHEIZOWCOHFMEIL, S YR b ERH RIS DB 2 7
AERETHBACEIaMBEORY AL RE A F/ETORUBR2DEEATLSS,
777 VE-ADRI X, THBENKEY I, T, SRR ToTHY, Eij, b
[MEoRESsREL CNSEADHELY ABDCRBBITHAAEOBES LR ER L k5w
LTwa,
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5.2 MBHEANHE
521 RBTEAROKE
OB CHERBREL BT IHNT, AGORATHRLRRLOTHD, HEK3
CHEIRTWHARDO 774 4 - A-DRBR LB ERBORAMIARBRETENR
i, T TCHERALA TV,
DOHERCOEREREOVERLEL VI LCH,, CHEXTAILDE 408
EXRLALONES 2 1Thb, £, K52 20 BBEO UKL D VIHERO 7 71
A-R-2BETHIELABACALTCORITHROBMECH D,

PRTHEHEBEOHLHLHBRIL, MELCAERALVLYN, BOXS53 A0 EHATHAEDL
DEEBEbLRD,

(a) BBED7I44 -~ -#RETHBAN, BECHLARNSIOHTHIELHY, Bx

IBERTEIELABEZILXNVBAI L TIHALGY, THCBLCIHSolmER
FRALD,

(b —HRBEBHAELEINSD, BRZTSCREACERLYFA T, hoikd
BOXRELLNL THAHX D,

S5 23UEADHBEOERRLY ILHLLDTHD, C I TCHHBERSORHZ LS
BEELE{HEL AT S A, THILEAHD 1 2CHD | dLGIHB CTHELBER
DURKLEXNOBE R, RBEOUKLEBERDT 74 4 - A -k chEnENL,
BorREDBL{DBEBLIZ WA NIRRT AL W,

Table 5.2.1 Main Features of Rallway Flevation
and Road Flyovers ia the CBD

Railway Elevation Road Flyovers

General view :See Fig. 5.2.1) General view : See Fig. 5.2.2

Total Leagth of nain tracks Number of locations of

to be elevated 2.9 Kn proposed flyovers 6

Platforn length 170n Total length of a typical

. flyover including both

Nunber of platfores 2 approaches 450m

Haxisua profile ;

gradient 2571000 Design speed 60 Knfh

Minicua radius of 2;0.1:1?!)&1' of lanes on 4 lar

curvature R=300i yovex anes
Yaxinum profile gradient 5%




Table 5.2.2

Costs of Construction of Raflwa
Elevation and Road Flyovers

in the CBD

(Unit: Rp x 106)
Elevated Raflway Trucks Road Flyover
Jten Cost Lten Cost
| LOSE —rten L
Ecbanketent, retaining (Costs per Flyover)
walls and bridge - Earth work 22
' 6
structures 9,610 - Paverent 108
; led ti 92,240
Elevated Hedan sta on , - Structures 2,269
1
Tracks »700 - Drainage 62
Sheds, signal & R
telecommunication Hiscellaneous 109
and others 2,320 — Mobilization and others 386
lLand acquisition and — Land acquisition and
compensation 320 compensation 288
Sub. Total 3,244
Total 23,190 Total costs of 6 flyovers| 19,464
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Tzble 5.2.4 Evaluation Matrix of Yuproveme

of Urban Transgorgﬁggpn for

nt Alternatives
Medan Area In 2000 A.D.

Case | Case | Case
1 2 3
1. Redevelopment of the CBD D c C
2. Effeéts on Road D A A
Facllities
3. Effects on Road Traffic LH D A
Closing Time at Railway
Crossiangs
4. Accessibility to the CBD A A A
by Railway Passengers
5. Safety Grade of Railway C D A
Crossings
6. Effects on Train H C A
Operation
7. Improvement Cost of A B C
Rallway Facilities
8. Effects of Freight Train D D D
Operation to Urbanized
Areas
9. Saving Enerpy [ B B
10. Utilization of railway D D B
property from the muni-
clpal pofats of view
11. Maintenance Cost of Railway € D A
Crossings
12, utilfization of Space Under
Elevated Rallway D b D

Case
4

C

D

A

A

Case

A

Case

Note: Characters used in indicating the grades of evaluating

means from the viewpoint of urban transport planning
Excelleat

are as follows @

o oW

[T T 1)

o

Fair
Poorx
Bad
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Table 5.3.1 Estivated Daily Traffic Derands by ¥ode of Transport
in 2000 A.D. for Alternative Case o

(Unit: Trip Ends x 103/day)

Case 1-C Case 5-A Case 5-B
Railway {0) 230.6 { 4.1) 377.6 ( 6.9)
Public Bus 2,166.9 (38.8) 936.0 (16.8)!1,7589.3 (31.9)
Taxi Cab 230.1 ( 4.1) 324.4 ( 5.3) 230.0 ( 4.1)

Sub total { 2,396.9 (42.9) 1,490.4 (26.7)}2,396.9 (42.9)

Sedan 1,676.5 (30.0) 2,198.0 (39.4)]1,676.5 (30.0)
Private ] Motorcycle | 1,110.0 {19.9) 1,392.5 (24.9)}1,110.0 (19.9)
Bicycle 402.2 (7.2) 504.7 ( 9.0) 402.2 (1.2)

Sub Total | 3,188.7 (57.0) 4,095.2 (73.3)]3,188.7 (57.0)

Grand Total 5,585.6 (160.0) 5,585.6 (100.0}] 5,585.6 {100.0)

Table 5.3.2 Estimated Traffic Decands per Peak hour by YNode

{Unit Trip End x 103Ipeak hour)

Case 1-C Case 5-A Case 5-B
| N

. Y}

Railway - {0) 64.1 { 9.6) 95.8 (14

Public | Bus 3452.6 (51.1) 141.6 {21.1) 246.8 (36.8)
Taxi Cab 22.1 (. 3.2) 35,1 (S.1)| 22.1 (3.2)
Sub Total 364.7 (54.3) 239.8 (Eélgl_ 364.?_$£§ﬁ;}2__

Sedan 160.7 (24.0) 231.1 (34.9) 160.7 (24.0)

Private |} Motorcycle 106.4 (15.9) 146.4 (21.8) 106.4 {15.9)
Bicycle 38.5 (. 5.8) 53.0 (7.9)] 38.5 (5.8 |
Sub Total 305.6 (45.2) 439.5 (64.2) 305.6 g?&j};_

Grand Total 670.3 (100.0) 670.3 (100.0) 670.3 (100.0)

Note: (1) In both tables the fnternal trips within zoaes
are excluded.
(2) Figures in bracket ave expressed fn percentage.
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Table 5,3.5

Estimated Annual Benefits of Alternatives

(tnic: Rp x 109)

. Time Savin R
c £ unning Cost
ase Benefits Benefi%s Total
_— .
1-C 219.5 225.4 54
- 4!9
5-B 284.5 247.13 531.6
5-A 280.0 245.4 525.4
3) BRBELRSH

.20oomozibwvzf-7?V&§%?bﬁ%mlOt‘ﬁmﬁﬁﬁﬁ&mm
'16:&u%ﬂ%0ﬁ%ﬁbb&ﬁ%ibh&m°ﬁ&&&u.ﬁm&éﬂﬁawib
DL, AHEtDOLOORSHBYABRT L0 bDCHhY, LAKRLRORE+ HEY
a167zi—75yu0hfu.%m%&ﬁu%ﬁﬂmtmﬂ&$£f$u.::f

REDBERBENBEL DS EE AL D ChD, Cnrds SCRBF
uﬁﬂbl5uﬁﬁﬁﬁ&$muLtﬁ@@ﬁ@ﬁﬁﬂﬁ&ﬁﬁbtwbo

{i) ﬁmﬁ&dﬁﬁﬁﬁﬁﬁﬁuzooo$ﬁﬁf®ﬁ%ﬁ&<b@&%ibo

@) HEZSSR 2 o SR Za ., HiBlzow CIREFHNEA S i,
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Table 5.3.6 Results of Cost-Benefit Analysis
of alternatives for 15 years after 2000 A.D.

iscounf
B/C ratio Internal Rate
Rate & of Reture
Case RR l10% 12% 15% )
"Lase 1-C 5.68 5.13 4.46 75.4
ase 5-B 6.02 5.48 4.80 84.4
fase 5-C 5. 80 5.29 4,65 83.1
333 HOBASI

S TREADE CROMAWHEATRMATC 2 5T L DDIRCHE L, CRIEE
REFELIOET56DTH 2, ILARMELCRUFEERTFDH I3 RRANAYFRE K
A B,

LA AMX¥ i E
8- 2 242
a9 X
THMAL LS

- N
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Table 5.3.7 Estieated Energy Consumptien in 2000 A.D,
(Unft: Kilo-litres/day)

Case Gasoline Déi%el 1 Total
Case 1-C 915 496 1411
Case 5-B 915 458 1373
Case 5-A 12713 400 1673

Table 5.3.8 Estinated Vehicle-Kilormeters

(Unit: Yehicle Kilometers x 103)

Type Casé 3-C | Case 5-B {Case 5-A
Sedans 6,078 6,078 9,095
Motorcycles 829 829 1,732
Trucks 3,255 3,255 3,255
Buses 498 382 205
Railway - 48 29

Total 10,660 10,592 14,316

2) HEZI_ 1 H8H 6
BRAZHHBECI SN RG, RO LI R ELESBCL B,

(i} §§ﬁ1®ﬂﬁ$®ﬁéﬂiﬂiﬁﬁﬁ.CCTﬁI9?$¢§E®b®t?69

B BDHED: vy Iy DEFRAKAOLOLEHL T5.

i EEFiL30a/heT B,

v COEXNOxZIERS.

Table 5.3.9 Estimated Vehicle Kiloreters by Type

(Unit: Vehicle-Kaos x 103)

Type Case 1-C| Case 5-B| Case S-A
Sedans 6,078 6,078 9,095
Hotorcyecles 829 829 1,732
Light Truecks | 2,278 2,278 2,278
Heavy Trucks 1,475 1,359 1,132

Total 10,660 10,544 14,287

Note: Light Truck Truck x 70%

o

Heavy Truck Treck x 30% + Bus
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E> . Coefficiency
(Unic: glVehicle—Kiloueter)
Type Co NG x
Sedans 0.30 0.29
Motorcycles | 1.10 1.08
Light Trucks|10.58 2.60
. Heavy Trucks) 2.57 4.61

ﬂto)&!;gictu‘ 3'7"Zl:ot\{mgdﬁ}@{ﬁ%sin—_‘»btﬁs 31 DLk

Do
Table 5.3.11 Yolume of Exhaust Gases
(Unit: ton/day)
Case Co NOx
1-C 30.6 15.4%
5-B 30.3 15.8
S-A 31.8 15.9
3y ESHEK

4 i VZEBC THEERYKE OF - 5 - 5 s cliw o, SO HDE
BREZECRIBELAD DB, COLD I THBAOADN LIRS olEs s
LR L L TCHE2OBRREIET 5, BRAORGEHEOEGH Yz 0081 1A/l
BIXOLXRULLON5312CH D,

Table 5.3.12 Estimated Annual Death Rate
by Traffic Accident in Medan Area

Case Numbers of Death Per Year]
1-¢ 322
5-B 322
5-A 419

f) LBHAEES
F-A5 - A&y -25-B{FBRAMEELE] EUCIRAHL FAUMURED
T34 AV 7 ¢ - %Iy, TwBHF, - 21 ~CERYLEN DD BH, ¥- 21 -
CTHRRISIANMCR O, ABRAMRYIAI LN TGN, AHAE
HESCEBMTIBY -5 - A, F-25 B A ¥ WA THON MR AN
ETHIEHTCX D,

5—-117



5.3 4 ERINLIER
BE, SZBHLTEAABLREHBRLIRARYEET L LitT Do

CHRECBUSHERAYERTBILUTOLITH D,

{i) =2xrpas=
- B

- HEBAR

T - BHABR

- RABAR

- RRFEHR

n &= 23
- HBHEDL
- EfES
- BrsCh

W OHARA
- #HETAMX¥-ARE
- BRIA
- REFH

VIEPHREE B0 LNEEKES3 13 THY, Blooaabd 7 -2 -CEHEE
CLTERLELPERS 314 THD, %531 1 DPFEOCRERVEAYERCT
100U THIDAILLREL LB T HEMAERD,

SRR R YOREERATHERREBBBFOATY ACERDI2CTL B,
F-RA53 -AGRLEACERE AN, ¥ - A5 —BHRINEZJAL T 5, HHOKEO
BRI, FRCBRSVHACRSIRBEEALRBNTEBELLULDBHBLDD,
BU2wTiY -A5 - BB bKI WAL RLTWAR, ¥- 25 -ArnEn
BTHB, B/CU L, CRAGHORHBENRRINDHE, THORBCRRY -R5
—BLEBLESA Y -AZLTHESHBRTWS, HARBESW CREABTREE
CTIIETT - A5 —BHRAITLWREL LINESULRTw 5,

SEDERY DL I H60CHo0, HBROBBTE2WTHHRTOL Sz 882
HBIEEBHEEDS,

- ¥y-2R1-Ci7-As -BOHix
CROEFREARERNEYESELAVEALC A2ARZECREBL ALY, FolREO
EELECAHMNBHEONOI o THY, 5531 3IOERI Ly -
253 -BHEEFHATCHETAB I b0NRARYEDAL 22 FTH
RABEOFSHELYRTIRN:, coMaABEMILAZ X THEEOANID
FILL, SHNRB/ACORBIZL L, CHEHbhChH, KoLt FriliRD
EERSLALYRTBRELCER DL HAV R 1O COLRANBHR
FERNOEZHHAYEL M RINTWDBE R D, :

5-18



- T-AS5-Bls5- A0
thﬁﬁmﬁﬁﬁﬁﬁ&btmn{.{_9bﬁ_y37&uh-{w?”
{_ngm&ﬁfﬁu\ﬂ%mﬁﬁtﬂkfﬁm&@ﬂmmﬂqt A
ERII BRSO D IL RS FCh B, £531 30880 £ nut
F-2s5 -Araz fﬂ@iflié;ﬁﬁﬂijﬁﬁi;gﬁu,{q_(k‘)‘ ChmA
¥t 5 Heln Ton, L, RBE2v Ty -a5-Bggay,
BICEDC L 0Y - 0@ EHHRI R To 5y 5= 1 AR o1
THLTOBECHEBL Mz - 25 -BoghCsy, SKE LA
DBERFLEDLY -2 s TBAXUAFLeMEIERIL, Tng,

ALLORRIZ LWL, RBOBHXAOBNREA S MESE L MBLC Ak za0
ﬁﬁ&gékﬁuzs—Bﬁ}iyzooomﬁmﬁéﬁﬁvzf—777&LT&b
HLTwBEwian,

5-19



Table 5.3.13 Evaluation on Meotorization Grade

Unit Case-1-C Case-5-B Case-5-A
Construction Cost | Rp x 103 531.1 492.4 567.2
Rolling Stock _
and Bases Rp x 10°% 171.4 192.1 103.5
Sub Total Rp x 107 702.5 684.5 670.7
- Annual Malate- 9 B
s nance & Operat- Ep x 10 20.1 20.0 13.9
3 ing Cost :
in 2000 A.D.
Additional Number
of Railway Coachesl Unit B 158 19060
in 2000 A.D.
Nucher of Buses 7 7
in 2000 A.D. Veh. 3,558 2,125 1,467
Annual Tire _
Saving Benefit Rp x 10? 219.5 284.5 280.0
in 2000 A.D.
.
2 Anneal Runniog
“ | Cost Berefft Rp x 107 225.4 247.1 245 .4
£ ! in 2000 A.D.
Sub Total/Year Rp x 10° 444.9 $31.6 $25.4
B/C ratio 4.66 4.80 4.406
T Energy
Yy Consuzptien K1/Day 1,411 1,313 1,673
O ——]
L]
5 | Exhaust | @ Ton/Day 35.2 34.9 38.2
o Cas
g Nox Ton/Day 18.0 17.5 20.4
w
- Person
Traffic Accidents / Year 322 322 439

Notes: (1) In the category of annual maintenance and opexrating cost in
2000 A.D. Costs of Sedans are not included.

(2) Energy consumption and traffic accidents are calculated based
on the estirated vehicle -kns, and figures due to the existence
of crossings are not included.



Table 5.3.14 Evaluation on Motoxization Grade b indice
. T =SB0 Grade by Indice

Case~1-¢ Case~5-B Case-5-A
— -— | R A A
Constructfon Cost 100 93 107
Rolling Stock and T ]
buses 180 112 60
- S WM%%W*—
o ub total | 100 97 95
4 Annual Haintenance
© & Operating Cost 100 100 69
in 2000 A,D.
T _ . ]
Number of Rallway
Cars in 2000 A.D. - - _
Nuczbet of Buses
in 2000 A.D. 100 77 41
Annval Tiwe Saving
Benefit in 2000 A.D. 100 130 128
by Annual Runniang Cost
-L; Benefit in 2000 A.D. 100 110 109
Y S S
@ | sub toral 100 119 118
B/C ratio 100 103 96
3 Energy Consumption 100 97 119
I _— —]
3 co 100 99 109
i Exhaust Gases -
e - NOx 100 97 113
o — S 3 —
“ 1 Traffic Accidents 100 100 136
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5.4.1  Superiority Comparison of Alternatives

Altérnatives | 5-B- | Cose-5-8-2
Cose-5- B- —— T ——Cose-5-8-3
Bflem Cose-582-1 {Cose-5-8- 2-2
:._&alqmu?_e Jrock 153.7 135.3 153.7 1353
eng 0 be
Opetoled  (Kms) O ,,‘_9¥_ _()‘m _,__,,;O_i
Required No. of 98 200 i92 166
Diesel Railcors{Cors) O A O B Q
g‘fﬁ:ﬂg R‘;(':ﬁg' 52.100 48.500 48 700 48 200
{Cor-Kms) A | O - g __9_;
No.of Tronsfer 555 60.3 603 261
< | Passéngers
& { x 00CPerson) O I N 7_A_____,, ____,;Q_w
T
o | No. of 2 2 3 2
= i Plotforms O O A O
Troln Headway on 8~ 1t 18 - 22 15 18~ 22
Easlern 8 Weslemn
Lines (Minul@)___ @ o %7_‘4}_“, . ___,_,9____ — 9 ,,,,,,,
Investmenl Cosl O O A O
Effect on the other | Effect o No Problem| No Problem | Effec on
N . Other Lines Other Lines
tines in case of @ @
Trotfic Accldents et o = ~
Tronsporling
Capacity O A O A
Integrated Evaluation O A @

O Suprior
O Medium
N Inferior
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