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6. DETAILED DESIGN AND DRAWINGS

6-1 Right-of-Way

As il is expecled to take a long time to acquire the right-of-way, it would be difficult to
acquire it in two steps, or acqui:ring land for a single track at this time and acquiring more
when the time comes lo double track. Therefore, right-of-way for double track will be
acquired al once under this project. The extra space will be used as service road during
construction and as service road for maintenance after single track operations are sfarted.

6-1 —l Déemarkalion of Rig,hlol:-\\’ay Boundary

Bouﬁdary of right-of-way required for acquisition was determined as follows:

(1) Bouhdary of embankment sections was determined as the outer side of the sma!l banks
located at the fool of the embankment slope. ‘

(2) Boundary of right-ol-way along roads, rivers and ditches was delennined al the foot of
the embankment slope.

{(3) Boundary of elevated sections was determined at a distance of 0.5 m from the outer
edze of electric pole foundations or slock yard signal equipment.

(4) Boundary of right-of-way at stations, signal stations and substations will be determined
separately on the basis of design drawings.

(5) Boundary of right-of-way within the airport area will be in 2ccordance with ones already
_delermined by the airport authority.

6-1--2 Ground Obstacles and Undesground Objects

Ground obstacles in right-of-way were determined on he basis of topography maps and
venfied by field survey and related information. Major obstacies other than buildings are
as presented in Table 6-1-1. On the other hand, information on underground objects
could not be collected.



"Table 6-1-1

List of Ground Obstacles

Type Location Quantity Remarks
High~oltage o
transmission | 10km 680 m 4 units New construction Discussed and
stee] towers 2pproved by PN
Higholtage y lruction .
transmission | 14km 700m —18km 300 m| 8 unils :‘;r‘m:ﬁ
steel tawers
Lﬂi‘:;?}éﬁe around 8km 840m] 3
gﬁf shone around 8km 840m| 8
s | 11%m 500m 3
Telephonz | 11 xm 500m 18
relephone | 13km 180 m 5
Telephane | 13ym 263 m 5
gﬂ:ﬁ’fﬁ;ﬁ" 13k 355 m 3
Delephonz | 33 km 653 m 5

Ra~fri~

bent bes | 13%m6S0m 1
s | 13km6s3m - 13kmesom| 3 Buried under roads
E;;‘;‘{i’fﬂ 13km 938 m 4
Electric g

ightlings | 14%m 043 m 4

\ |

FERPRO® | 14k 056 m 3
E:jfl'gjﬁ 14 km 108 m 4
Eleciric )

tight bnes 14 ""“‘_60_’?_ 4
bitlnes | Mxm212m 1
biwthes | Mxm219m 4
Electric 14 km 2 4
light lines m 260 m

Em‘{ii;es 14 km 268 m 4
bhhees | t4km 286m 4
botines | 1Mkm823m 4
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. Type

Location

Quantity | Remarks B

Telephone s xmsoom 6

{;’;"mm 15 ke 626 m 2

Eéﬁ‘ﬂn‘:“ 15 km 626 m 4 |
E;;i'}}ﬁes 15 km 855 m 4

,E;:,i‘{::e, 16 km C1$ m 4 }
ﬁgtlg;es 16 km 100m 4

Es,‘}'{f:es 16 km 120 m 4

bhihoes |16k 140m 4

E;;l&u 16 km 160 m 4 B
b, |16km183m 4

gﬂ{}ﬁe, 16km 313 m 4

,E:,f[','fﬁes 16 km 370 m 4

Eﬁ'ﬁes 16 km 400 m 4

bnlies | 16%mS13m 4

55;;‘;,?,‘::“ 16 km 536 m 4

bt ines | 16xm6ts m 4

bl |16xm775m c
E;;}"fhﬁﬂ 16 km 870 m 4 _ ]
E’,‘;flfl‘;ﬁes 17 km 060 m 4

,‘E;;‘g;fﬂ 17 km 086 m 4 B
g;l:sphme 17km150m 8 Paralkl to main line

National

Railway 17 km 365 ma 12 Paralle] to main line

Communia-

tion lines L

E:i?h one 17km365m i?__ Parallel to main line
%EEE:T_ 7;7 ;*E‘}is m - ff _ Parallel to main Line

E;",f.'ﬁﬁ 17kmS10m 4 B B
ﬂ?’:ﬂ:ﬂ - 17k 770m 4
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TyPeM

e R e

Electile
light Ein¢s

17km780m

Location

Qruantity

Remarks

Telephone
lines

Telephons
lines

17km 800 m

10

—

Paralle] to maln fine

18 km 000 m

Nationsl
Railway
communi-
catlon lines

18 km 821 m

{1

Pa:3lle] to main line

National
Railway
communi-
cation lines

1I8km 843 m

26

Electric

light lines

18 km 865 m
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6-2 Roule

Route A sclected by the Government of Indonesia on the basis of the Feasibility Study, was
_ plotied on lopographic maps of scale 1/1000 and 1/500.

Alter making the h\ap roule selection, field susveys were conducted 1o investigate the follow-
ing poinls;

-~ Public facitities such as schools and lemples

—  Angle ol intersection with major rivers and roads

—  Honizonlal and vertical intersection with sieel towers for high-voltage transmission

—  Buildings considered lo be difficull to relocate

—  Poinls of separation from the Western Line and the Central Line

Reflecting the suney results, the general route was revised, for which a centerline survey
was cairied oul. Afler completion of the sunvey, the soute was reconfirmed.

6—-2—1 Horizontal Alignment of Roule

As maximum speed of the Airpost Ling is designed at 100 km/h, cunves of more tiian 1,000
m radius were established not to overstep the speed limil, except for curves of 500 m fadius
al poinl 18 km 006D m where the route comes close 1o the Western Line and in the section
where if crosses Lhe tracks of Kota Depot.

The route was selecled with double-tracking in the future in mind, the additional track to
be constructled on the north side.

(1) Roule General Description of Areas through which the Roule Passes

The Airport Line starfs from the point 193.51 m from the totary in the airport, and passes

the first level crossing, Kali Rawa BoXoy and the second level crossing before going oul of
the airport arca.

After leaving the alrporl area the rowte crosses the airporl access foad. Discussions weie
held with BINA MARGA regarding this crossing, and it was decided that the access road
would be relocated and the railroad cross over tie rozd. Alter this crossing, the route passes
througit a farm arca in a southeasterdy direction to pass through or run close Lo a coastal
bank with good soil condition. It thea passes under a high-voltage transmission ine at point
_ID km 675 m, to arrive at point 11 kam 019 m in Kali Baru which is now under construction.

Belween 1Y km 650 mr — 12 ki 550 m, the rouwte passes theough an industnial zone which
contains factories such as for light electrical appliances.

The rowte further extends in a aortheastedy direction to reach a point’'12 km 750 mi, which
‘5 an cmbankmend section and situated at the lowest level of the rouly.
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The embanknient section extends to a point .13 km 400 m after which the route is elevated.
Afler passing through a new housing area between 13 km 100 m — 13 km 400 m, the route
enters urban area, delouring around schools and temples at 14 km 050 m point and crossing
under a high-voltage transmission line at 15 km 100 m point, to reach JI. Jembatan Tiga.

The route comes close to the Western Line near Karianke, wrban area of Jakarta, and runs
patallel to and between the proposed Harbor Road and the Westemn Line, and then moves
away [rom the road around 1.odan bridge in a southerly direction. After crossing the Westem

Line, Jakaria Gudang Freight Yard and Kota Dzpol, the route merges with the Centrat Line
at Jayakarla Station which will be elevated.

For the section where the Airport Line runs paralel to the existing line, space befween track
cenlérs was determined with consideration to working space so as not to disturb the existing
lme for the section befween 16 km 300 m — 17 km 800 m along the Western Line, lhe
spa'.mg wassel at 12 m on account of nenly constructed Kota Intan Station;

7 m at around point 18 km SO0 m; 12 m at around point 19 km 400 m where the Airport
Line and the Central Line because both lines become continuous elevated structures beyond
this point, In addition, in consideration of the possible delay in elevating the Central Line,

a temporary route was designed to retum to ground level after crossing over Kota Depot and
then to join the existing Central Line.

(2) Intermediale Stations

in order to maintain high speed as feature of airport access railway, only one intermediate
sfation, Kota Intan Station (17 km 365 m), will bz provided. For single track opesation, two

sngna_l stations, at 4 km 540 m and 12 km 100 m, will be provided as intermediate passing
!oob. -

6-2-2 Vertical Alignmant of Route

On determining the vertical alignment of the foule, an attempt was made to reduce the
construction cost by designing the steucture of minimum height, avoiding long spans for
bridges, and by enzploying _embankmehl as much 33 possible, Low embankment was used in

the section between the starting point and a point 13 km 400 m, and level crossings at an
interseclion with roads.

In the urban area between 13 km 400 m point and the tenninal, the roadway will be of
elevated structure, with grade separation where crossing rozds and existing railroad lines.

As the embankment sections are located in frequent flood area, formation level in principle, -
was set higher than the maximum flood height. To delesnine the fonmation level, inter-
views with local residents were made to find out the flood levet as there were no records
oblainadble on flood damage. The result is ptesented in Table 6-2—-1. Accordingly, the for-
mation level of embankment was Jdetermined at each flood level plus 0.7 mi.
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On (e other hand, a formation level at river crossing sections was determined at HW.L. of
rivers, 1.0 clearance to the soffit plus height of beams.

Table 6-2—1 Survey Result on Flood Leve}

o | G | s e
Around  3km 400m 2m 66 Im 00 Im 66
Around 3km950m | 2m 73 om 70 Im 43
Aound Skm330m | 2m 87 Om 40 Im 27
| Aound_6xm400m | 2m 65 om 45 | 3m 10
Around  8km 050 | 3m 23 Om 20 3m 43
| Around 9km 450m | 3m 20 om 30 3m S0
Around  9Kkm 650:n Im 3 Om 30 3m 62
Around 1Ckm 700w 2m 0 0 -
Avound 11km 500m | Im 45 0 Z
Around 32km 050m Im 28 Om 90 m 18
Around 13km 20Cm 2m 26 0 -

Note:  Between 3km 400m — 9km 650m, flocd tevel is around 35 m.

Between t1km $00m — §3km 200m, flood tevel is low at arcund
2.2 m on acvount of 1 new fives by the Cengkareng Drainage System.

The fonmation tevel at road crossing sections is determined by adding road surface tevel,
clearance to the soffit and height of beams; clearance below the soflit is 5.1 m for major
roads, 4.5 m for general roads and 3.0 m for service roads for river maintenance. The for-
mation level at crossings with the existing railroad lines is detenmined by adding the R.L.

and clearance to the sofiit, plus height of beams; clearance to the soflit is 5.0 m, taking into
account additional clearance for electsical work to 4.6 m.

Vertical cunes are avoided in Lransition curve sections for safety of train operations.

Planned fonnation levels al major points are as shown in Table 6-2-2. Elevations are
indicated by P.P_(Priok Pcil Low Low Water Level =P.P. 0 m) to show E.L..
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6--3 Track Layout at Stations
6-3-1 Dusign Criteria for Track Layout at Stations

Based on the result of coordination with Indonesian side, design criteria for the track layoiu

at stations will be as indicated in Table 6-3—1 in addition to those as stated in paragraph
5-2.

Table 6-3-1 Design Critesia for Track Layout at Stations

Item Standard

EiTective Track Length 210m (20.7m x 8 + 20m + 20m = 205.6m)

Length of Tsain + Sufplus Length for
Exceeded Running + Signal Visibility

Passenger | Platform Width Cengkareng Airpart Station 8.0m
Platform Kota Intan Station 6.0m
Platform Length 8 cars 190m (20.7m x 8 + 20m = 185.6m)

4 cars 100m (20.7m x 4 + 10m = 92.8m)

Length of Train + Surplus Length for
Exceeded Running
Piatfonn Height 0.95m

Distance between Platform Edge | 1.6m
and Track Center

Tusnout Main Track 12# (Simple Tumout and Curved Tumout
to inner direction) -
Emergency Track 10 # ¢(Simple Tumout)
Salety Siding 10 # (Run-over Turnout)

6-3--2 Track Layout at Stations and Signal Stations
(1) Cengkareng Airporl Station

Cengkareng Airport Station will be a terminat station and the starting point of the Cengka-
reng Airport Line. Layout of the station is shown in Fig. 6--3--1 and the delails ate shown
in paragraph 6-8.



210™ X \121\*
agaf TSRt T T JATINEGARA
v 4?;{'\1'—%+—H

Fig. 6-3-1 Cengkareng Airport Station Schematic Layoul

(2} ¥ola Intan Station

Kota Intan Station will be the junction connecting the Airport Line with the Western Line.

As there are no station facilities provided on the Western Line, a station will be aewly pro-
vided for the convenience of the passengers transferring fromfto the Airport Line. Track
layouts will be straight lines as shown in Fig. 6—3-72, and a length of 210m has been reserved
for a passing loop. However, as opetation with 4 raitcars has been planned for the time being
(a2t initial stage) only 100m of the platform wiil be constructed at this time. Due consider-
ation will be given to cope with the future 8—car operation.

As a harbour road has been planned to the north of the project area in paratiel with the
railway line, the center of track for the Airport Line has been haid 12.0m feom the center
of track of the 2djoining Western Line so as to position the Airport Line as close as posible
to the Western Line.

In addition, a station plaza will be provided at the south side of the Weslera Line station to
be the main entranee and exit.

As the existing Westein Ling is on an enbankment sector, conuection with the clevated
station of the Airport Line will be made throwgh the concousse to be provided under the
teack of the Weatern Line.



JATINEGARA

Weslern line

o

Fiz. 6—3—-2 Kota Intan Station Schematic Layoul

(3) Jayakarta Station

Jayakarta Station will become the junction for the Airport Line and Central Line, and track -
tayout of this station is closely related to the phase of the project for elevating the Central
Line. In case the delay of the project is anticipated, the Airport Line, as a temporary measure,

will pass the Kota Depot and descend to the ground level and connect to the existing Central
Line. '

In the latter case, Jayakarta Station will be a signal station nol handling passenger services in
order to facilitate the construction of the elevated platform as shownin Fig. 6-3-4, and to

reduce the burden on the Central Line and to accommodate fongiludinally 2—{rain forn:-
ations.

Where the projeet to elevate the Central Line precedes or takes place simultancously with
the construction of the Cengkareng Railway Line, as shown in Fig. 6--3 -5, the station will be
an elevaled structure simifar to those in the double tracking phase in the futute, and the
north-bound line of the Airport Line will be used for the north-bound line of the Central

Line while north-bound line of Central Line will be used for nosth-bound line for the Airport
Line temporarily.

Track will consist of double track for the Airport Line and Cential Line, (tespectively)two

island type platforms will be provided, and the platform lengths of 2720m for the Central Line
and 190m for the Airport Line have been sccured.
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Fig. 6-3-4 Jayakaila Signal Station Schemalic Layout (At Grade)
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Fig. 6--3-5 Jayakarla Station Schematic Layout (Elevated Plan)
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(4) Signal Stalions

Since the distance between Cengkareng Airport and Kota Intan Sfation is approximately
17.4km, two (2) signal stations with the provision of a passing toop have been planned at
locations 4kmS540m and 12km00m for trains going in opposite directions to pass.

Jiac ———ES gt

JATINEGARA

Fig. 6-3—7 Signal Station “B” Schemalic Layout

As shown in Fig. 6-3-6 and 6-3-7, the track layout will consist of a through traflic track
(cast-bound)and a cefuge track on the northern side where the future track addilion is an-
ticipated and the effective length of the track of 210m has been teserved.

In addition, whese passenger handling may be required in the future as a result of the increase
in traffic demand, consideration has been given for the provision of two (2) platforms
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(separate type, lacing each other).

6--3—3 Rerouting Plan
(1) Western Line Over-pass and Gudang Freight Yard

The Western Line over-pass where the Airporf Line will fly-over the existing Western Linec at a
stight slant will have to be either of rigid frame structure as shown in Fig. 6-3 -8, and portal
pier structure as shown in Fig. 6-3-9. As the porlal pier structure profile will be approxi-
mately 3.4m higher than the rigid franme structure, the latter was therefore selected.

As construction under (his plan cannot be executed on existing track, part ol the Westemn
Line will temporarily be shifted to the south side as shown in Fig. 6-3—10 and (he inter-
section partl will be constructed at the vacated area (open space).
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Fig. 6-3-8 Rigid Frame Viaducl Fly-Over Western Line
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(1 PRESENT TRACK ARRANGEMENT
(INCL. AIRPORT LINE) /

NOTE:
L STAGE | RERUTIG
TO WOEK O AN INTERSECTION
YATH THE WESTERN LRE,

PL A TENPORAAY TRACK WL EE
1A s3y0% 4 PROVLED O SOUTH SDE A'D -
:: :;?5_?5 AVROUCT Wil BE CELSTRUCTED /
L . 15%0 ASOVE THE CLD TRAGC -~
i *
*

/ L%

Fig. 6-3-10(1) Rerouting Plan at Section Overpassing Western Line ¥,
oo and Around Gudang Freight Yard \
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Fig. 6-3--10(2)

(®) s 2 reaTinG

NOTE:

1. STAGE 2 REROUITING

THE WESTERN LINE WILL BE RESTORED TO A SPACE
BENEATII COMPLETED VIADUCT, 1O CONSIRUCT
BRIDGES AT BOTH ENDS.

¥

\

Rerouting Plan al Section Overpassing Western

_ 6--20
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After completion of the work, the Westein Line will be re-shifted under the elevated
structure {viaduct).

At Gudang Freight Yard, the over-pass will cross the yard, bypassing the tracks presently not
in use, by a one-span girder bridge, rerouting will not be necessary.

Moscover, as there is a plan to connect the Fast and West Lines in this atea, a girder bridge
with a span of 25m to 30m length to cope with these future plans has been designed.

(2) Eastern Area of Kota Station

The Aisport Line will fly over the tracks almost at a right angle of the eastern area of Xota

Station. However it will be necessary 1o shift temporarily the tracks that would affect the
construction of piers.

In selecting the position of the piers, consideration was given to the girder span and position
of the piers so that construction could be readily executed without shifting the tracks which
are connected to the turnouts and electrified tracks.

It has therefore been planned to shift temporarily the Weslein Line and part of the Tanjung
Priok Lines as shown in Fig. 6—3—11, and to suspend the operation of one of the loop lines
of Kota Depot during the constsuction work.
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Fig. 6-3-11

Rerouting Plan in Eastern Parl of Kola Station
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NOTE:

1. FOR CONSTRUCTION OF SUBSTRUCTURE
OF BRIDGES, THEWESTERN LINE AND
TANJUNG FRIUK LINE WILL BE REROUTED.
OPERATION AT DEPOT TRACK WILL BE
SUSPENDED DURING THE WORK.
BEAMS WILL BE ERECIED ABOYE OPERATING

TRACKS BY MEANS OF ERECTION GIRDER
METHOD.

Fig. 6-3-12 Minimum Clearance Between Track Centers
at Bridge Pier Construction Work
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(3) Jayakasta Station

There will be no dilficulties in constructing Jayakarta Station if this is constructed simul-
taneously with and as a part of a viaduct of the Central Line. However, when elevating of
the Cenlral Line is defayed and the Aitport Line is temposarily constructed on the ground
Ieved, probleras witl arise at the time of ¢levating the Alipost Line.

In this case, the témﬁorary ground line will be construcled where the future outbound line
will bein Ordcr to avoid acquiring additional land for the temporary line.

The elevated section in lh:s area is in straight alignment and has a [4%oprade to crossover
the Central Line.

As the temporary line had to be so positioned .a_s nol to disturb the work on the elevated
line, its alignment was planned by turning out of an S curve of 300m radius which confronts

the easement curve at 19km052m 17 on the east side of Kota Station, as illustrated in Flg
6-3-13.

- Work to elevate the line from ground fevel will be caried out in sections in the sequence
ittustrated in Fig. 6-3 - 16 and described below:

1 Céngkareng Line will be temporarily lowered to ground level after crossing over
Kota Station, to connect to the Central Line. In this case, Jayakarta Stalion will not
hand!e passengers however, will be used as a signal station.

2) While operaling the Airport Line and the Central Line on ground level, a viaduct for

one track of the future Airport Line and one track of the inbound Central Line will
be constructed, -

Alter complelidn of the viaduct, only the Airport Line on ground level will be
switcﬁed to the elevated track. Dusing this period, way stations of the Central Line

“up o Ménga‘rai Station will experience inconvenience in passenger handling as the
Aurporl Line and the Central Line will be operating on different levels, one on the
elevated track, and the other on the ground level track.

3) The outbound Central Line witl be constructed on the old Airport Line on ground
le\'cl:which has been swilched to elevated track, and then both outbound and in-
bound Central Line will be switched to elevated tracks at the same lime.

4) The Airport Line will be increased to double frack by construcling a viaduct for
single track in parallel to the existling line.

As the station will be completed in the first phase, the plan is made to only require
- the change of tracks used to finalize the work.
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Proposed Plan of Temporary Ground Line (At Shifted Location)

]  BERH
A‘] “ | :prxL!;

Fig. 6-3-15 Profile of Proposed Elevated Line
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6-4 Roadbed

6-4-1 Roadway Diagraph

Roadway diagraph has been classified into general section and urban area section, as shown
in Fig. 6-4—1 and Fig. 6-4-2, -

6-4-2 Water Channel and Road Crossing Railroad

(1) Drainage Culvert

As the route will pass through rice field areas, drainage culverts will be built at appropriate
intervals so that the embankments will not hamper drainage during floods. The culverls
could also seive as footpaths for fasmers and prevent them from crossing the railroad tracks.

Taking the above lwo purposes into account, standard drainage culverls are planned 1o be -
box culverts, in 2 dimension of 2.0 m x 2.0 m each, which will be installed al intervals of
around 500 m.

(2) Level Crossing

The embankment section of the Airporl Line is from 0 km to 13.4 km and the provisional
approach to the existing Central Line.

Over this sector there are 16 places where the route crosses the roads wider than 3.0 m at
grade.

It is necessary to have the rail level at the same level as the road susface at the level crossings.
As the formalion level of the railway is designed to be slightly higher than the flood Jeve!
of the surrounding atea and as the track is faid on the roadbed, the track is usually 1.0 m to
2.0 m higher than the roads in the area. Therefore, the approach to the level croséing Wwas
designed to be within shortest possible extent with a grade of less than 8%.

6-4-3 Slope Protection Work for Embankment

Ptanting will be made on embankment slope lo prevent erosion of the face and break-up
of the surface layer. Rumput Embun was selected as planting malerial as this species is
suitable to the local climate with long life and could be produced in quantity.
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6-4-4  Study on Settlement and Stability of Embankment on Poor Soil Layer

The objectives of stability calculation are to find the possibitity of slide failure caused by
embankment load, the safety factor, settlement and its rale, and total tength of sections
which are subject to setilement. For stabilily calculation of embankment sections, the depth
of subject poor soil layers weze first determined from geological profile, prepared on the basis
of soil investigation. Then typical cross sections were selected from sections with high em-
bankment ot dezp poor soil layer, which are likely to have a problem on stability.

Settlement catculation for the embankment was made 1o a point of every 500 m 1o estimale
the carthwork volume. Stability calculation for the section in a pond (3k“‘350'“) was made
to circular f; atture, replacing with suitable soil material.

(1) Design Calculation Principle
Design calculation principle on staged embanknient construction is as follows;

1) Design calculation has been made for staged embankment construction in combi-
nation of gradual loading period and settlement period, as shown in the figure

below;

b

5

‘S t 1 s

T d - i

.::?’ [ : ﬂ: [ | sI

5 Ta Ialn T2y 134 [] -
o

Lapse of Time
2) Embankment construction is carried out at the same rale during the feading period.

3) Height of embankment at the first stage will be limited within a safety factor of 1.2
against cohesion obtained in consolidation by embankment load could be main-
tained.

4) Embankment al the first stage will be lef} until contohdallon by fillirg al ths stage
becomea 80'&, then the next slage filling is continued.

5) Settlement and safety factlor are calculated immediately aftes completion of embank-
ment al each slage (tna) as well as when consolidation of 80% is reached (tnb).

6) Seltlement and safely Factor are calculated on the assumiption that instant loading

_ Is applied after a half of the required time for embankment (Aln) at the lirst stage,
as shown in the figure below,




7)

8)

9

10)

€a = €o ¢ 0.5 (Fe-Fco) Lta (t/ad)
m: Irccesse Fate of Ccreskon agalnst Additicend Load
Feo = Coln
"Eta: Tots) Coesolidation Ratfio
2P o b2 &Fn

- v "
tia Fa-Fo l-a = Fr-Fo tl-n RIEELEE ‘et
El-a aea |.=n: Feegress Rate of Coosclidatfoa agaicst A3dicicoal
* Lead st Each Stage vhlch (s sejparately consicered
Fo-Po = EAFE

Decrease of embankment height by settlement, reduction of embankment load
(when settlement by embankment foad at stage n is laige, or §’n>0.1 hbn, and
bottom of embankment is lowered below ground water level 35 a result of setile-
ment), and decrease of thickness of poor soil layers will be adjusted at each stage. -

For value of consolidation coefficient used at each stage, a value {Cyn) which
corresponds to flinal stress (Pn-1) at preceding stage and'in!ennediate stress (Pm)
of linal stress (Pn) at the stage wilf be used.

Entire degree of settlement at a certain period is obtained by accumulating consoli-
dation seitfement at each stage of embankment load which is calculated separalely.

Cohesion al a given stage (n) after subjected to embankment load is expressed by
the following formula;

11} Limiting cohesion (Cdn) at each period is calculated by using the following formula;

Cdn =10 Hbn ¥ {yb-dab)Sin _Jbhbn — Ayd.Stn

Nsn Nsn

yb:  Unit weight of embankment (1/m*)
Hbn:  Height of embankment (m)

hbn:  Thickness of embankment (m)

1" il weight of embankment below

groundaater fevel (i/m?)

Stn: Szlilfement {m)
Ayb: Decrease of unit weight of embankment below

groandwaler level

Ayb = 9b — 30" (1)
Nwn:  Stability factor
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Cca=Xx-Hb
Ns

Ns:  Stability Factor

T: Unit Weight of Embankment (t/m?)
. Hb:  Height of Fmbanknient {m)
" Cd:  Limiting Cohesion (t/rn?}

B A : _ HbtD
R e
I nd: Depth Factor

? _— / A.,ﬁJP
o\ T |

AT LT
Aty |

N

<

—

%

43 {edr =) [

—n N, ®

4

] 2 4 5

— ood

Relation of Stability Factor (Ns) when Grade of Stope is 1:1.5 (3=33°42")

12) Salety factoris expiessed by the following formula;

Fn =Gan
Fn > 1.4 is required on initial operation time.

13} Settlement in a year after starting operafionis fobe As < 10¢rmn.
The result of the calculation, carried out in accordance with the above principles, is presented
in Table 6-4-2.
(2) Analysis of Calculation Result

1} Single-stage filling could be done in most part.

2) Twostage filling will be required in 11XPM20Mm _ |1kmgggm |okmggom
12KM330M ang 12kmysom . okmgggm.

3) Replacement method by sand will be required in 3XM350™M (in a pond).

4) As track work will be comnienced one year aftes completion of embankment, the
slow fitling method will not affect the entire construction schedule,

5) Embankment for 19XM438M _ JoXMgp4M pond be commenced earlier, as this
seclion will require a long period of time (586 days) to reach consolidation of 0%,
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Table 6-4—1

Calculation of Embankment

List of Major Soil Factors Used in Stability

Initial Cohesiog ot warat Increase Limiting Height
M.B. Subject of Poor Soit | Unit Weizht rate of of Emjbankment
No. Sections Layer pf Embankment| oo cion Pco=Cofm [$.5 x -,7% =a(m)
1 3
Co (t/m?) b (tfm?) (m) {ra'z}=b(m)
| 1957000 1.1 17 0.18 6.11 2336
19kmgng™ ‘ : : : b=297
km m =
7 177,500 0.8 1.7 0.31 2.58 a=259
l3km600m b=2.16
km ] ’
(°k 2000 a=110
m m
8 lk 750 34 1.7 0.30 11.33
1m m
( 87,530 b=9.16
11Xmgopm
9 5000 18 1.7 0.23 6.96 2o 33
FXmgaom : . ’ ’ b=4.31
km m
1150 a=3.56
10 sk 1.1 1.7 0.21 5.24
7kr‘n500m . . . '- b=297
gkmggom )
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6-4-5 Prevention of Mud-pumping in Embankn_lenl Sections

Mud-pumping is related to various factors such as toading condition, soil in roadbed and
drainage condition. As to soil in roadbed, hard rock muck of good quality is difficult to use
due to the location of proposed roule, therefore, laterized volcanic ash clay will have o be
uszd, although not preferable, 10 prevent mud-pumping. To compensate for this, the follow-
ing measures will be taken in respect to loading condition and drainage condition;

{1) {Loading Condition

The amount of pressure received by the roadbed through the raits and sleepers when train
is passing is dependent upon the train operating condition and track condition. Track con-
dition is related to such factors as thickness of ballast, type of rail and sleeper, and rail joint,
Among these factoss, thickness of ballast is closely related to mudpumping in particular; as
ballast is Iaid thicker, the roadbed pressure becomes smaller, which will be useful in advan-
tageous on prevention of mud-pumping. Thetefore, 20 cm thick sub-ballast will be laid on
top of the Embankment.

(2) Drainage Condition

Presence of water has a critical relation to mud-pumping. Soil strength is reduced when it
contains water above its optimum content, bailast will likely to subside into the roadbed.
When the roadbed soil is of clayey soil, it will likely to be muddy condition {o cause
mud-pumping. Furthermore, when standing water is present, pore water pressure is increased
lo cause mud to raise and theredby, to furiher accelerate potential mud-pumping. In order to
cope with this, drainage grade of 3% will be provided on top of the embankment for the
elfective drainage to prevent standing water.

6--4-6 Recommendation on Fmbankment Constiuction

(1) Treatment of Bearing Ground of Embankment

In embankment sections located in marsh land, water remains due to poor drainage. As
embankment construction work will be done by machines, excess spreading of material will
likely to occur due to alack of tra Mficability, resulting in defective work which will become a
negative factor in settlement and stabitity after completion.

In order to cope with this, areas with defective drainage should be provided with drainage
ditches without lining and sump for proper draini'ng during the dry scason when the water
level is low, to dry the ground which supports the embankment and thereby to secure trafti-
cabitily before commencing embankment construction work.

(2) Treatment of Fishpond and Ponds for Houschold Use

There are large fishponds and various size of ponds for household us¢ on the proposed toute,
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Filling work at these areas should be made following the digging of substitute ponds, the
draining and drying the old ponds, and by fitling up to the surrounding ground level avoid-
ing excessive spreading of material so as 1o achieve even conditions to the seitlement of the
surrounding ground.



6-5 Bridges and Viaducts
6-5-1 Structure Program

The proposed site for bridges and viaducts is a developed district where many roads, rivers,
and railways infersect each other. Conditions are expected to be unfavorable for construction
and foundation work in this district. Extra attention was therefore paid in the designing of
bridges and viaducts.

A beam slab type {3 + (4 x 8) + 3 =38 m] of rigid frame viaduct was adopted for use in the
regular sector of the elevated area. Also in the curved sector (R =500m) a rigid frame viaduct
of [3+(3 x8)}+3=30m) wasadopted asa {ypical design considering the volume of shifl.

A girder type of viaduct was employed in the area of Gudang Freight Yard as well as in the
eastern parl of Kota Depot,where the viaduct crosses over a number of railway lines.

As for the superstructure of bridges and girder viaducls, construction was planned with an
erection girder of prestressed concrete girder in the areas where il would be impossible to
perform the form work and shoring works because of rivers, railroads, and heavy trafiic. As
for the abutment and pier in the substructure of bridges, semi-gravily lype structure will be
used in anticipation of the railway line being double-track formation in the fulure,

6—-5--2 Design for Structures

The allowable stress method, based on a theory of elasticity, to analyze the structures of
reinforced and prestressed concrete has been used.

Design calculation was made based on stalic calculation and in stability calculation for the
structures, verification was made that the safety faclor for overluming of the supporting
sutface and fooling, and safety factor for horizontal support and vertical support of ground
and piles have exceeded the value as specified.

6-5-3 Designing Conditions

(1} Desizgn Load

1) Dead Load
-- Track assembly weight 7 045 tfm
— Roadbed ballast 1.90 t/m?
— Reinforced voncrete 250 tfm?
— Plain concrete 235 ¢gm?
— Structural steel 7.85 t/m?
— Railings - 0.20 ¢/m

Actual weight will apply to the unit weight of other materials,
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2) Train Load

The train load will be equivalent to KS—16 loading scheme.

KI5 B nencnsnes 6 B8 NENENERS ss 5'5 3% 115

Q000 0000 . 0000 a0 QQ rz_z.é %g)

”leiTkﬂ 15“1“ I T i oy ;FK‘H")! ﬁ:l nn.

3) Impact Load

The above train [oad _muitiplied by the following coefficients of impact will be the
lmpact load. '

Coefficient of Impact (KS Load)

Span 2 (m) 0 s {1020 }30 {40 |s0o |70 | 100
Impact Coefiicient | 0.60] 0.48] 0.43] 037| 0.34{032{03000.27[0.24 |

For siructures <upporlmg a double-track line, however, the impact load will be ex-
pressed by the l‘o’l]omng equation (a} being multiplied by the coefficients of impact.

£
c:=l--iF0 £ : span {m)

4} Centrifugal Load

The train load m'uﬁiplied by the following coefficients {a) makes the centrifugal load.
The cenlrifugal load is supposed to act boih horizontally and at right angles on a rait-
road track, with the acting height being set at 1.8 m above the rail surface,

Curve Radius R {(m) Coellicient a
R <700 0.12
T00< R £ 1000 0.10
1000< R < 1800 0.03
1800< R 0

5) lLateral Load of the Rolting Stock

The lateral load of the rolling stock affected by the KS load corresponds to the parailel
concentrative moving load (Q), which equals 15% of one driving wheel axle weizit
affected by the K load per track. This load is supposed 1o act both horizontally and al
right angles on a railroad track at the height of the rail surface. The latersl load of the
rolling stock shall apply to only one teack in case of the structures suppoiling the tine
with two or miore tracks.
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6) Start and Brake Load

The following percentages of load are supposed (o act as the start and brake load per
track. This load works paratlel to a track at the height of 1.8 m above the rail susface
in the centerdine,

Brake Load 15% of train load

Start Load 25% of driving wheel axle weight

1) FEarth Pressure

Coulomb’s and Rankine’s coeflicient of earth pressuce shall apply.

8) Scismic Effect

The force produced by the eflect of earthquakes shall comespond to dead load and sur-
charge load multiplied by the seismic intensily. The design seismicity based on the
seisntic intensity method is expressed by Kh=0.1 and Kv =0,

9) Temperature Change and Drying Contraction

The following valwes shall apply to the temperature change and drying contraction to
be used for the analysis of statically indeterminate structures.

Temperature change: £10°C
Drying contraction: -15°C

The thennal expansion coefficient of reinforcing bar and concrete is 1 x 10°%  per
one degree C.

10) Electrified Pole Load (ordinary condition)

Vertical load: V=201
Horizon{al foad: H=051
Bending moment: M=50tm

1) Multitude Load

The load created by the multitude of people on the concourse and platform is as shown
below.

Stab calcutation: 500 kg/m?
Beam calculation: 350 kgfm?
Earthquake calculation: 210 kg/m?
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(2) Minimum Overhead Clearance below Soffit
1) Over-road Bridge

There is a variely of roads including trunk roads, collector roads, river control roads,

and roads within residential areas. The minimum overhead clearance below the sofiit is
respectively established, as shown below,

Table 6--5--1
Type of Roads Mig}g;‘::;g‘ '(e':jl;ead
Trunk Road 5.1
Colléctor Road 4.5
River Control Road 30
- Residential Road 30

Fig. 6--5-1 Overhead Clearance for Over-road Bridges

2) Fly-over Bridge

The New Cengkareng Airport Railway is to cross over the Western Line, Cudang Freight
Yard, Kota Depot and Central Line (after the Ceniral Line is elevated). Pursuant to
coordination with PIKA, the overhead clearance will be at least 4.6 m in case the new
railway fly-over the existing lines. However, since the feeder line is too high in both
Gudang Freight Yard and Kota Depot, the overhead ¢leasance for these two yards has
been increased to 5.0 m to reduce adjustment distance of the feeder line.

Table 6-5-2
L Minimum Overhead
Location Clearance (m)
Weslern Line, Centeal Line 4.6
Kota Depot, Gudang Freight 50
Yard R ]




Fig.6-5-2 Overhead Clearance for Fly-over Bridges

3} River Bridge

Overhead clearance of at least 1.0 m, from H.W.L. to the soffit of the gitder has bezn
secured for river bridges.

R.L.

1 ~ H | I

PPN

]

Fig. 6-5-3 ©Oneihead Clearance for River Bridges

(3} Formation Width for Viaduct

The same formation width for a viaduct will apply 1o both straight and curved sections as
shown below.

1} Single Track

5900
209, 3750 . 275

L7

— ¥

tig. 6-5-4  Fonnation Width for Single Track Viaduct
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2) Double Track

9 o

AT

Fig.6-5—5 Fomation Width for Double Track Viaduct

.

(4) Faciililiesdn' Slab-

The facililie.s on slab to be provided on the bridge and viaduct areas are as shown in Fiz.
6--5-6. '

Siraight Line

3

Curyed Line

g ,
200! L 12431 1407 l 1385 _} 865 !?oo
2950 g, 2350 .




(5) Materials for Structuses
1) Concrete

Concrete is classified into the following six dilferent categories.

Table 6-5-3
Design Strength : ..

Type ock (kefem?) Description

A 400 (480) Prestressed concrete for main girder

B 300 (360) Prestressed concrete for slab and cross girder
C 240 (290) Reinforced concrete for R.C, girder, box culverd

and viaduct
D 210 (250) Reinforced concrete for abutment, pier and
’ relaining wall '
E 180 (220) Plain concrete for retaining wall
F 140 (170) Levelling concrete

Note: ock indicates the design strength established on the basis of cylinder
(15 cm in diameter) compressive strength at the concrete age of 28 days.
Valuesin () indicate the design strength based on the compressive
strength of a 15 cm cube.

2) Reinforcing Bar

Table 6—5—4 shows the lype and streagth of reinforcing bars.

Table 654
HSG3112 ASTM M 615
Typz Category \:2;:]1 ?“lie‘s Category Yll(eg?[?nsnl\:egs
E‘:ﬂ; rein- SR 24 24 Grade 40 28
2:,{‘;:,';33; bar SD 30 30 | Grades a1
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3) Prestressing Tendon

Table 6—35-5 shows the type and minimum strength of prestressing tendon.

Table 6-5-5
IIS . ASTM
Type _ Yield Tensile Yield Tensile
.  Category Stress S(re‘ng!l; Category Stress Stiength
‘ : kg/mm? kg/mm kefmm? kgfmm?
P.C. wire G 3536 136 155 A 421 132 165
- G3536 Adl16
SWPR7A t40 165 Grade 250 I‘_I9 ' 176
P.C.strand 1
G 3536 Adi6
SWPRB | 160 190 Grade 210 163 190
G 3109 A122 :
P.C. bar Type A 95 t10 Type 1 &2 105

Note:  Prestressing tendon is nof ocaily available and therefore must be imported ltom abroad.

4) P.C. Pile

The standard dimension of P.C. piles is as shown in Table 6—5-6.

Table 6-5-6
o saptecrerrdary | Desiza Bending
0'[-;' | gnack- terath] o P.C. Steel Bar Sfu‘_':g:-‘ Momint iy Momaent Allowatle] Weisht
- e ength | Category i1- Cross the Cross ot Azl leer Uni
meter | ™5 meter | QU | scioa| TR Secticaof| Gk D;;;',f‘" Load lsl.f‘_‘. 2th
D 1 L | Concrpte *
{mm) | {mm) {m) {mm) | (g} | ) § Ge®)] @m*) | Gem) | (1m) (1) (a'm)
A 74 7 28D 6361 40 1 s1 )
o | &5 |a-1a 582
: B 92 10 640 655217 36 |11 55 131
A 92 9 516 261615 118 } 153 [ §.1
S R 1o | 1 60| 1% | 2o nis | 162 | 323 ns | 30

Note: 1. PC.stedlbaruill te of JIS G 3109, Type D (Yichd Stress 130 kefimmt, Tensde Sereczth 145 kgfmmt)
of equivakal.

2. The effective prestress for Categeries A and Bis 49 and 80 kglem? regpectively.
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(6} Allowable Stress
13 Reinforced Concrete

a) Basic Allowable Stress of Concrete

Table 6-5—7
Basic Design Strength ock (kgfem?)
130 210 240
Basic allowable compiessive strength 70 80 0
Members without| Bending shear N
diagonal tensile 1 al 3.5 3.3 3.9
Allow- bar Punching shear
able T ap 4.8 5.4 5.4
shear Members with :
strength | diagonal tensite r a2 15 16 17
bar
- foro ,
Basic allowable bonding &gub'r: feinioro 7 8 9
strength Deformed rein-
. 14 11 i8
forcing bar
b) Basic Allowable Bearing Strength
— Fullloading
s ¢ uck
ca e
g s 3
— Partial loading
oca’ < 3315.- A
T3 A
A: Distribution area of bearing strength of concrete

Al Bearing area

2) Plain Concrele
a) Basic Allowable Compressive Strength

k
0(a ‘—3%- oca < 55 kglem?

b) Allowable Tensile Strength

ack
80

oca g oca < I kgfem?
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3) Reinforcing Bar

The basic allowable stress of reinforcing bar is as shown in Table 6—5-8.

Table 6-5-8
_ (kgfem? )
" Type of Reinforcing Bar SR 24 SD 30
Basic allowable tensile strength
determined by yielding point 1,400 1,800

The crack of concrete will be studied separately.

4) Preslrei.ssed Concrete
a) Construction Method

The Freyssinet method is a basic construction method applying to prestressed
concrete.

b) Basic Allowable Strength of Concrete

Table 6-5-9 Basic Allowable Compressive Strength of Concrete

Basic Design Steength tkegfem?)

. _ 300 400
Prestréssing | Compressive | Rectangular section 150 190
(immediately strength -1 of Box sections 140 180
after appli- - -
cation) Axial compressive strength [20 I45
Design load- Compressive | Reclangular section 120 150
ing (when _5"6"3"‘ T or Box sections 110 140
applied) Ayl compressive strength 90 120

“Table 6~5—10 Basic Allowable Tensile Strength of Concrete

Basic Design Strength (kg/em?)
300 400
f-'reslresaing (immedialely aftcr application) 12 | 15
Loading of tolal dead load (when applied) 0 | 0 o
Design loading (when applizd) V 8 10
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Table 6--5--11

Allowable Diagonal Tensile Strength of Concrete

r—q\“‘““@“——___ — Basic Design Strength (kgfem?) |
- _ T 300 400 :
Shearing strength or torsional 13
Design lozding moment stress 1
(when applicd} | Spearing steength and torstonal
_ monment stress 14 17

c) Allowable Tensile Strength of Prestressing Tendon

Table 6-5-12
Allowable Tensife Strength
During prestressing 0.8 opu or 0.9 opy
Prestressing (immediately '
after application) 0.7 opu 0r 0.85 opy
Design loading (when applied) 0.6 opuor0.75 opy

d) Basic Allowable Tensile Strength of Reinforcing Bar

Table 6-5--13
L e (kgfcm?)
Type of Reinforcing Bar SR 24 SD30
Basic allowable tensile strength o ]
determined by yielding point 1,400 1,800

5) Young's Modulus
a) Young's Modulus of Concrete

Table 6-5-14 shows the Youngs modulus

(Ec) of concrete against temporary

load, which is applied to the design calculation of concrete.

Table 6-5--14
[ock {kefcm?) 180 240
lr‘e tkgfem?)j 24x10° 2.7 x 10

b)) Young's Modulus of Reinforcing Bas

The Young's modulus of reinforcing bar is expressed by the cquation Fs = 2.1 x 10*

kefem? .
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Note: The basic allowable stress constitutes the eriterion to indicate the allowabte
stress against loading combinations.
(Basic allowable stress) x (Increase coefficient against loading combina-
tions) = {Allowable stress against loading combinations)

(7) Safety Factor regarding the Stability of Foundation

The factor of safety, which is applied 1o a study of the stabilily of foundation, is shown in
Table 6515 below,

Table 6-5-15
| Load Condition Safety Faclos
Ordinary load 3
Osdinary load plus temporary load 2
Seismic load 1.5

(8) Foundation Pile

As a result of the design work based on the data of soil analysis and boring histogram of
geological survey, P.C. piles were used as foundation piles, as shown in Table 6-5—16.

Table 6-5-16
Structures Quter Diameter and Type of Piles
Rigid frame viaduct B350 Type A
. Types B
Abuiment, pier and other DSCO - Type A
structures subject to carth Type B
pressure

(9) Concrele Minimum Coves

Table 6 -5--17 shows Lhe slandards perlaining to the minimum cover of struclures.



Table 6-5--47

Structures and Membess Minimwum Cover (imm)

. Slab 25

R.C.and P.C. girders Beam 30
Slab 25

Rigid fiame viaducis Beam 30
Columin 35

Abulment, retaining Front side 30
wall and box culvest Back side 50
Pier 50
Top 50

Footing Side 50
Bottom 75

Note: The core cover of reinforcing bat, 150mm, was applied to
the bottom of fooling, where p.c. piles are used.

6-5-4 Bridge Design
(1) List of Bridges

Table 6--5—18 shows the Hlist of bridges flying over the New Cengkareng Airport Railway.
The Jisl includes 8 river bridges and many others crossing over principal roads and railways.
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(2) Bridge Superstruclure

Basically, girders of single-track formation will be used for the superstructure of bridges,
including river bridges as well as over-road and over-railway bridges. The single track shali
be arranged in a row in preparation for the double-track line at the time of expansion work
in the future, Oqlhogonal' girders will be used in most cases, and in case a diagonal girder
must be used, its angle shall be designed to exceed 60°. The length of P.C. girders will range
between 20 and 40 m. Table 6-5—19 shows the typical examples comprising a set of 42
girders, including the special ones as well as those with height Timit.

The manufacture of P.C. girders will be intended for cast-in-place concrete; the P.C. girders
will basically be instatled by means of erection girders. As shown in Table 6—5—-20, the R.C.
girders designed for cast-inplace concrete were adopted for the ground approach line as
well as for railway bridge crossing over the road with a short span where temporary detour
or dosure is practicable because of refatively light traffic. Table 6 -$—21 shows lhe steel
girder to be mstal!ed near the tenninal end of the ground approach line.

1) P.C. Girder

Table 6-5-19
5200 . : - 5900 _
2950 _i_ 2950 2950 ., 2950
R ]
h
2 Main Girders 4 Main Girders
Girder Girder Main Girdey Number of Remarks
Length Heizght (h) Intervals (¢) Main Girdees
20m 1780 2M90 2 Dizgonal
r AL 2M35 200 2 Cuned
25M 1.140 1M20 4 Height Emit
3™ 1750 1.700 4 Height Emit
3sm 200 100 4  Meight imit
40™m 2™0 - | 1.Mg0 4 Diagonat |
3om 2Mys 1700 4 Cunved
33m 2Mys 1. 00 4 Diagonal
26™ 2.3 2My4 4 2lipe
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2) R.C.Girder

Table 6-5--20
5900 - 2900 ~
2950, 4000 _, 2950
- A——)1—< - i '

+

&l%leﬁ}i_gj.h

F2_9_§9.,]L<3§ 5 0; I
o

Single-track Girder Double-track Girder
Gitder Girder Nain Girder ‘Number of Remar}
Length Height (h) Intesvals{€) |~ Main Girdess Emarks
o™ 0.M90 Mo 2 Standard single-
track girdes
" 1Ms0 3Mo 2 Single-trak ground
approach line
L B (temporary)
10" 120 4.™70 2 Standard double-
track ghider
3) Steel Girder
Table 6--5-21
(% X
(L] ! L
i
= 2
,“6;;1“ Girdes Main Girder Number of Renrarks
Length Heizhi (h) Inteivals (£) Main Girders
Single-track through
m m m E
l 17 1.76) 410 2 plate girdes
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(3) Bridge Substruciure

In preparation for future double-track expansion, the bridge substructure was designed to
supporl the girders incorporating two tracks. Therefore, a study of single-track loading
is also necessary in the current detailed design. Since the substructure s always subject to

eccenltric load, atlention was paid to prevenl piles from being affected by a pult due to
eccenlrsic load.

As for the pier accommodaling girders of different span, attention was paid to their design
from the viewpoint of stabilily, considering the transfer of its center. In the drea where
bridges span a road, river, or railway, wall type structure was adopted as shiown in Fig.
6-5-17, if there was no particular problem involved. flowever, as for the piers of a bridge
intersecting ;the Banjir Kanal at an angle of about 45°, 2<olumn type structure as shown
in Fig. 6 -5—8 was adopted.
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(4) Bridge Crossing Over the Gudang Freight Yard-

A bridge will be constructed where the Cengkareng Airport Line crosses over 2 number of
fines in the Gudang Freight Yard at the curve radius of R = $00 m. It will be connected with
a many turnouls located in the Gudang Freight Yard, which features a multifevel crossing -
with J.L. Raya Kampung. Girders, 25 m long, were used to flyover the lines where removal
of the rails was difficult. It is inevitable to provide piers on the road since a railway is located
close to J.L. Raya Kampung. Therelore, by shifting slightly the road, fly over was made
with girders of 30 m in length.

(5) Bridge Crossing Over the Kota Depot

The Cengkareng Airport Line crosses over a number of lines at the Kota Depol. Thé lines
located in the depot include the electrified Eastern Line as well as the non-electrified Western
and Tanjung Priok Lines. Girders, about 30 m fong, were used to span the Fastern Line which
is difficult to remove and the lines connected to turnouts. There is an open area between the
Kota Depot and J.L. Raya Kampung. Girders of 30 m in length were used to cross over this
open area in anticipation of the linkage between the Fastern and Western Lines in the fulure.

(6) Bridge of the Tentative Ground Approach Area near Jayakarta Station

In case the elevation plan for the Central Line is delayed, the Airport Line will be teniatively
brought down to the ground level and connected Lo the existing Central Line installing a
signal facility in Jayakasta. in thal case, the ground approach line will be brought out toward
the Centeal Line from near the point 19!‘""050"‘, where the Kota Depot is located. Near the
point 19XM140™ 3 570 m space will be provided between the Airpost Line and the ground
approach line, in anticipation of the Central Line being elevated.

The R.C. structure will be introduced in both substructure and superstructuore because the
time schedule of elevation work is not definitive. In that case, the span will range between
14 and 16 m, with a pier erected near the center of span of the future structures {Fig.
6-5-9). The ground approach line runs across the Kali Citiwung near its terminal. It is
necessary, therefore, to build a through plate girder bridge of 17 m girder length.

6-53



| | 950_, _295¢
L. I ' _&L.‘__ # O>‘l
| 1

R.C. Girder
] . 1

J i

T

ﬂ"?

G G.L
LTSN

. T

i I

Fig.6-5-9

—

6-55 Design of Viaduct
(1) Standard Viaduct

According to the past experience, the most economical span length of beam-stad type rigid
frame viaduct is 6 to 8 m and the number of spans is 3. A ficld survey has also proved that
this span length features little fluctuation of temperature and seismic coefficient of Kh= 0.4,
where it is economically advantageous (o apply three or more spans. Thewefore, as the stan-
dard rigid frame viaduct, a cantilever type of single-track rigid frame viaduct was adopted
which features 8 m span length in a series of 4 spans, as shown in Fig. 6—5--10. Alco, at the
point of ‘connecl-ion with bridges, a viaduct equipped with R.C. girders on one side of 2to 4
spans was uscd, as shown in Fig. 6-5—1L. A viaduct fitted with underground beams was

adopted in the ¢levated arca where the supporting layer is situated too deep and the founda-
tion features smaller lateral resistance. '

. 38C00 B 5900
1 ¥ i
iQQQ, ' 4% 8000- 32000 e 00 2930 2530

q:]’ !
|

Fig. 6-5-10
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{2) Viaduct for the Kota Intan Station

The Kota Intan station is the juncture of the Westem and Airport Lines. A dual type of plat-
form was decided upon for this station alter studying the convenience of passengess, arrange-
ment of pathways, and conditions of the track layout. According to this detaited design,
a platform accommodating a {rain made up of 4 coaches witl be built for both Western and
Airport Lines. In the future, however, the Airport Line is expecled to require a platform
capabie of accommodating an 8-coach train. In view of these factoss, and after ¢xamining
the construction of an elevated station, it was concluded that platforms should be separated
froin the main railway tracks, as shown in Fig. 6-5—12, This is a conclusion reflecting
the plan to expand platforms in the fulure,

The platform of the Western Line features a boxed rigid frame type of structure which also
plays ils gole as a relaining wall against the high embankment of the Western Line. The

platform of the Airport Line, on the other hand, fealures a beam stab type of rigid frame
construction.

As for the elevated construction involving the main railway tracks, 2 double-track rigid frame
viaduct is introduced, featuring a dual cantilever with 10 m span leagth and 3 spans, as shown
in Fig. 6--5—13. This is in line with the span conditions of the platform determined by the
factors including the pathway, staircase, architectural conditions, etc. Also introduced were
underground beams in this construction, because uneven settlement will likely to occur in
this area, where the supporfing layer under the ground is too deep and the thickngss of the
layer is nol exlensive. -

The connecling pssageway beneath the Western Line features a boxed rizid frame constitu-
tion with a width of 6.0 1n and overhead clearance of 2.5 m.
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(3) Viaduct _Cmssing Onver the Western Line

Since Airport Line will fly over the Western Line at a point of 18KM672™50 in a very skew
angle; a part of the Westerm Ling will be relocated temporarily towards the Gudang Freight
Yard, and a rizid frame viaducl as shown in Fig. 6 -5 -14 with two lateral spans, providing
a column belween the exisling Westemn Line will be constructed.

After completion of the work, the Western Line will be restored to the location bengath the
newly constructed viaduct.
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{4) Viaduct Crossing Over the Central Line

South-bound line of the Airport Line will fly over the north-bound line of the Centtal Line
al a point adjacent to 195M290M where the formation fevel is the highesl throughout the
entire length of the Airport Line. A rigid-rame viaduct accommodating both the Central
Line (double-track) and the Airport Line (double-track) was adopted. Since this rigid-frame
viaduct as shown in Fig. 6-5-15 will partially interfere with the temporary at-grade ap-

proach line and will require a split construction method, reinforced concréte steel frame
structure therefore was adopted. '
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6-6 Track
6-6-1 Preface

Track is the most lTundamental facilities in the railroad which support directly the train load
and Tlulfilfs its lunction when laid on the solid roadbed. Track structure should be determined
taking into accounl various factors such as sufficient resistibility in strength against weight
and speed of the train, and lrequency of the operations, less vibration in movement of rolling
stock (car) and less maintenance cost lor the track.

In design of track structure for the Cengkareng Airporl Line, the lollowing aspects should
be (aken into account:

As the new Cengkareng Airport line will traverse through the rice ficld along the beach
ridges, occurrence of consolidated settlement and mud-pumping due to heavy annuat rainfall
would be likely. Since the project location is situated in the tropical area where high ambient
temperature throughout the year and heavy rainfall is dominant and less fluctuation in
annual and daily temperatures, the construction of the new line and eventual maintenance
work would be adversely affected by the environmental conditions.

In recent years, PJKA has made an effort in modemization of track mainicsnance work by the
use of track inspection car and multiple tie-tamper, however, its use has been limited to a
cerfain extent, therefore, efficiency in the construction of the new line and track main-
tenance work would be encountered in difficully.

Currently, a number of railway renewal projects have beenimplemented under “JABOTABEK
project”. Design criteria for the track structure for this project should be compatible with
the said project.

6-6--2 Basic Design Criteria

The basic design criteria are shown below.
(1) Gauge 1,067 mm

() Slack

Slack should be provided to allow for smooth-running of the cars on curves. The amount of
slack will comply with the following PJK A standards:

Table 6-6--1 Stack Specified by PJKA

Curve Radius (m) Slack (mm) Widened Gauge {mm)
500 and more 0 1,067
400 5 1,072
a0 ' 5 1,072
250 10 1,077
200 ) 5 1,082
150 20 ).087
100 20 1,087




(3) Horizontal Curve

In selecting the railway route, it is desirable both from the train operation as well as the train
maintenance viewpoint that curves be kept at a minimum and that curves be of wide radius.

As the degree of curve radius directly affects construction costs, the curve radius was deler-
mined in relationship of speed requirements and cosls.

In planning the new line the standard for minimum radius of curvature was selected in
relation lo designed speed as shown in the following table.

Minimum Radius of Curvature

Item Standard
Main track 600 m (300)
Turnout curve behind frog 320 m{160)
Section along platform 600 in (500)
Stde track 160 m (tumont
curve behind lrog)

~ Note 1:  Indication in parentheses is applicable in unavoidable cases.

In actual design of the rout mainly radius of curvature of 1,000 m was used while 500 m
radius used only partially in the densely populated residential areas. '

{4) Cant

The PIK A cant standards were applied.

In determining the cant, for trains tra\'eﬂing al speads laster the designaled speed, (he out-
ward lateral acceleration must be kept within the limits, and for trains lravelling at low speed,
the inward lateral acceleration must be kept wilhin the limits.

1} Maximum Cant

Maximun cant must be determined with consideration of such conditions as adequate
safety from possible inward overturn of train cars whea stopped or travelling al a slow
speed 6n the curved section from winds blowing lrom outside the curve or discomflort
to passengers caused by the tilt of the car body of trains at a standstill or travelting at a
slow speed.

"~ The maximum cant according to PJKA standards is 110 mm, which is the same as the
maximum cant as used in the countries where narrow gauge is used in the raitways.
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2) Actual Cant

The PJK A uses the following formuta for catculation of aclual cant.

vl
C=6--
R

V: Maximum frain speed (km/h)
R : Curvatuse radius {(m)

Table 6-6--2 shows the cant calculated according to the above fonnula. The above
formula shows that the actual cant set is approximately 70% of the equilibrium cant
(= 8.86 V*/R). Thal is;

2] \n
6 | =+ 88| =06820.7
3) Maximum Cant Deficieacy

‘The allowable limit for maximum cant deficiency is determined by conditions such as
the riding comforl not aflected by the excessive centrifugal force or overturning of {he
car oulwards because of vibration or side wind when the car is passing on the cunve.
The PIK A standard for maximum cant deficieacy is 54 mm. '
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Table6-6--2 Cant Specified by PIKA

Curve Radius| 120-101 | 100-93 90-176 75-66 6561 6046 | 45-31
| m km/fh kmfh kmfh kmfh km/h km/h km/h
110 . 110
120 100
140 85
150 - 80
160 75
170 70
195 110 60
200 110 60
230 110 95 55
250 110 85 50
300 110 85 70 40
350 95 70 60 35
400 85 65 50 30
440 110 75 60 50 30
450 105 75 55 45 25
500 95 65 50 40 | 25
540 10 %0 65 45 40 25
550 . 105 85 60 45 40 20
600 100 0 55 40 35 20
650 90 75 50 40 35 20
700 85 70 50 35 30 20
750 50 65 45 35 30 15
780 110 75 60 45 35 30 s
800 105 15 60 40 30 25 15
850 100 70 55 40 30 25 15
900 95 65 55 35 30 25 15
950 90 60 50 35 25 25 15
} 000 85 60 50 35 25 20 10
1,100 80 55 45 30 25 20 10
1,200 70 50 40 30 20 20 10
1,300 65 45 35 25 20 15 10
1,500 55 40 30 20 is 15 10
1,750 50 35 25 20 15 10 5
2,000 45 30 25 15 15 10 5
2,500 35 25 20 15 10 10 5
3 000 30 20 is 10 10 s 5
4000 20 15 10 10 5 5 5
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The cant valucs for radius of curve of 1,000 m and 500 m on the new line is shown in the
following table.

Curvature Radius and Actual Cant Values

e
Item 1.000R 500 R Limit Value
Train Speed (km/fh) 100 82
Actual Cant (mm) 60 80 < 110
Equilibrum Cant (mm) 87 119
Deficiency of Cant (nyn) 27 39 . < 54

Table 6—-6-3 shows the cant of all types of curves for the new railway line.

{5) Transition Curve

Transition curves are provided (o ease the abrupt change in the unequilibrium centrifugal
force and cant betweea the straight seclion and the curved seclion at the beginning and
end of a circular curve. Configuration and length of such transition curve should conform to
PJKA slandards. Hs form is a cubic parabola and its length is as follows:

L=10VC L> 400C
L : Transition cunve kength (m)
Vo Maximum speed (kmsh)
C: Cant{m)

{6) Gradient

Gradients on railway lines have direct and great influence on the hauling power of locomo-
tives and the speed of trains and considerable influence on maintenance costs of railways and
opefational costs of trains. Consequently, it is desirable lo have gradients as gentle as possible.
As the new line is exclusively for passenger use, the maximum gradient was fixed at 25 ofoco.
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Table 6-6-3 Table of Curves

BIC ETC (::) I (W&) {:;')“ vamff“d V(:;‘.’-’h) | Remsiis

kl'n m km m ) o [ i)

021000 | 026700 SO0 | 44549 | 25 15 100 | 38 66
225769 | 269728 | 1000 | 214451 | 60 60 100 | 82 100

370316 | 4.18294 | 1,000 | 24.03.01 60 60 100 | 82 100
466500 | 472200 500 | 44549 | 25 15 45 | 38 66
4.764.31 $21950 | 1000 | 234355 | 60 60 100 | 82 100
761623 | 840293 { 1000 | 410344 | 60 60 100 | 82 100
949352 | 991427 | 1000 | 204005 | 60 60 100 | 82 100
1222400 | 12.281.00 S00 | 44549 1 25 15 45 | 38 &6
1301589 | 1306517 [ 1000 | 50650 | 60 60 100 | 82 100
1354161 | 1410804 | 1000 | 514935 | 60 60 10 | 82-1 100
1442178 | 1460794 | 1000 | 73338 | 60 | 60 100 | 82 100
1497806 | 15.18850 | 1000 | 83707 | 60 60 100 | 82 100
1653330 | 1686539 | 1000 | 153507 | €0 60 100 | 82 100
1749000 .| 17.546.57 so0 | 44549 | 25 15 45 | 38 66
1785076 | 18.28155 500 | 422844 | 80 60 82 | 67 87

1830893 |} 1839100 | 1400 | 22730 | 30 15 82 | 69 100
18.60256 1 19.052.18 500 | 44331 $0 60 80 | 67 87
19052.48 | 19.093.86 a0 | 70022 | 20 10 40 | 26 50
19.09886 | 19.145.54 300 | 70022 | 20 10 40 {26 50 ot grade
19.565.79 | 19.774.66 700 | 163618 | 20 10 60 { 40 7
2005727 | 20.11384 s00 | 44549 1 25 15 45 | 38 66 WestB
| 1949638 | 1980619 e0 | 35000 | 15 10 40 | 32 63 {EsstB

..-:6——-
R

Veq =0.336/RC
Val = 0.336 JR(c t 54)

{1} Verlical Curve

Wherever Lhere are changes in the gradient and there is doubt in the passenger riding quality
suffesing or derailment from damaged coupler, vertical curves will be provided to ensure
smooath running of Lrains.

As standard for this line verlical curves (R = 3,000 m) will be provided for straight seclions

while (R = 4,000 m) verlical curve provided for cuived sections with plan radius of cunve less
than 800 .
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6-6--3 Track Structure Design
(1) Selection of Track Structure

Track is a struclure which can fulfill its own function only when it is given proper main-
tenance on a rouline basis. 1t is composed of rail, rail fastening, sleeper and roadbed, and
theough the combination of these components various track structures can be conceived.
It is only natural that the higher the construction cost of the track structure, the lower,
generally, will be the maintenance cost. The track struciure which requires the lowest total
for construction capital plus maintenance cost is considered the most rational.

‘The total of construction capital and maintenance cost is calculated according to the follow-
ing fonnula:

Annual capital cost = Invested capital ; _Invested capifal  — Remaining capital
x Infterest Durable service life

Annual maintenance cost = maintenance cost + material cost

Maintenance cost may be obtained in the following manner. This is (o use the method devel-
oped by the Japanese National Railways to calculate the required maintenance staff for their
operational tracks in 1959. Although this method may have its problerﬁs as conditions in
Japan are different from those in Indonesia. However, estimates of the effect of track struc-
ture on maintenance staff and mainlenance costs by category may be obtained by this
method.

Y =0.730 +0.125 PLM + 0.026T
Y: Maintenance staft for 1 km of converted track length.

P: Coeflicient of maintenance arising from dilferences in track maintenance standards
according to priorities of importance given each line. The Cengkateng Airport Line
is considered a 2nd (lass line according to the INR classification, and its coefficient

would be 0.70.
INR Classification 1st Class 2nd Class 3rd Class 4th Class
P 1.00 0.704 0.5717 0.526

L: Called the load coefficient, which has an effect on {rack irregularitics and is calcu-
lated acconding to the following formuta: -

L = (Passing tonnage) x (Car cocflicieat of wheel and axle) x (Car speed)
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Car coeflicient is determined with particular attention to the effect imparted by the weight
ol the upper part of the car springs on the baast.

| Type of Car Coefficient

 Locomolive 0.40
Freight Car .27
Electri¢ Railcar : 0.24
Coach 0.20
High-speed Electric Railcar 0.18

The cocflicient o 0.24 is used for the Cengkareng Airport Line.

M: Calted the structural coefficient, which expiesses track strength.
I is;
M=P,-Y-S

Pb: Maximum ballast pressure for a conslant value of wheel load, to be explained later.

Y: Maximum ballast vibration acceleration for a constant value of wheel impact.

Y = JK,/dm
K;: Sleeper (pad) spring constant
m Bailast bearing mass

S: inlpact coefficient denoting large or small impact of car track structure.
H

S = o
> Bl -

El, : Bending strength of rail

k: Rail bearing spring constant (sleeper and roadbed)

As a matler of fact, the ratio to the standard as determined from the value M for the specific
track structure is called ‘structure coefficient’ for each track.

T: Passing tonnage for one year

If annual cost of one maintenance stallis C,
Annual maintenance cost = CY + mateidial costs
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The annual investment cost and result of comparative calculation of annual investment cost
are given below. '

RI4A, RSO and RS54 rails, wooden sleeper and PC sleeper and ballast thickness of 200 mm,
250 mm and 300 mim were selected for the comparative calvalation, and structure coefficient
in respective combination were calculated. The result are shown in Table 6-6-4.

The standard track steucture for each class as calculated by the PIKA considering annual
passing tonnage is given in Table 6-6-5.

The optimum track structure calculated from the condition of the roadbed by the JNR is
shown in Table 6—-6-6. '

Based on the passing tonnage and speed, new Cengkareng Airport Line will correspond to
Class 6 of the PIKA and to Class 2 of the JNR. Iavesiment cost and maintenance cost was
calculated for the following 4 types of track structures: '
Asinual maintenance costs

T = 11,000,000 tonfyear =0.11 x 10* tonfyear

L=0¢11x024x90=238

P=0.70

C = Rp 83,561/man month x 12 months = Rp 1,002,700/man year

Maintenance personnel Y | Aanual maintenance cost
No. Track Stoucture per b kmayear for total line
| RS0, PC44,250 1,225 man B Rp 24460x10°
2 RS0, FC44,300 1,204 23982 x10°
3 RS54, PC44,250 1,200 23896 x 10
4 R54,PC44,300 1,184 - 23519 x10°
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Table 6-6-4  Structure Coeflicient M

R50

PC 200mm 3.10
(44/25m)
o g 250 1.00
“ ” 300 0.90
RS4 g 200 0.97
“. “ 250 0.88
" - 300 0.80
R14A & 200 143
g " 250 1.27
o - 300 L17
RSO Wooden 200mm 1.12
(44/25m)
. . 250 1.05
& . 300 0.97
RS4 . 200 0.98
g . 250 0.92
“ . 300 0.85
R14A g 200 145
" “ 250 1.36
g . 300 1.26

Note: Figures show the value of the structure coellicient expressed in the
ratio against that of standard track structure using R50, PC 44, 250 mim.

TFable 6-6-5 PJKA Standard Track Struclure

K
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Qlass of Teack (UK - Seeped
No. [ e Pasdrg Toanize fod sfﬂii? Rad 1 Fastecing PR P— ?c:wl:)q
s (tonfdn) (ton) (km/h)
1 4 5000 >T>28000 | 18 170 ﬁ;l) EG Concrete 1,666 30
2 5 10O >T>14000 | &S  Fa) R4} kG Concrele 16866 30
3 6 14 >T> 1000 15 00 R11 LG Conezle 1 656 15
o2 T Wood 20
Steel
4 1 T00>T> 3500 15 &0 Ri2 G Wood 1,5(0 »
- EY Steel]
s |s 3S00>T> 1500 § 18 2 Ri2 G |Wood 1,500 0
- ET Sreed
6 9 1LSW>TF 13 60 R}} K Wood 1,430 15
' - Sl
Notes:
Cal EG = Double Elastic Fastening b, Waghtef Rl RII=3483ke/m ¢ Sl eepacapph to
E¥F = Single Plastic Fastening REG = 5040 kg/m roa-elctnifind section.
= Rigdd Fastening _ RE) =12 59 k'



Table 6--6-6  Optimum Track Stiucture (JNR)

Passing Tonnage o Roadl;ed Condition
Class million tonfyeas Good Conditlon Sinking
1 20 > 60,PC44, 250 60,PC44, 350
2 10 20 50,PC44,250 60, PC44,300
3 8 ~10 50, PC19,200 50,PC44,250
s~ 8 50*, W39, 200 50, PC39,250
4 3~ 35 50%,W37,200 50, “'_39, 200
>3 50%,W37,150 507, W19,200
50* = Secondhand Rail
Annual capital cost
Rail: Cavital
apifal cosl
A - : Xx(l —a)
Annual capital cost difference = Capital cost dilference x p +-Silerence

n
p : Interest =0.035

Residual value ratio = 0.55

n : Durable service life = 40

1 —a:

The difference in capital cost between RS0 and RS54 (= difference in rail weight) for the
whole line is Rp100,000 x 10*. Hence the annual capital cost difference is:

Rp4,625 x 10*

Ballast thickness:

The increase in ballast thickness from 250 mm to 300 mm will tesult in incseased ballast
volume and increased girder construction cost because ol increased dead load. The difference
in capital cost will be Rp380,000 x 10’. The annual capital cost difference, with the ballast
service yeats at n = 40, the girder life at n = $0and a = 0O {or the redisual value ratio, wilt be:

Rp21,500 x 10°

Conclusian

Results of tentative calculations on annual maintenance cost and capital cost are given below., |
Rail:

The difference in annual maintenance costs between rails of RSQ and RS54 are, in case of 250
mm balast thickness, Rp564 x 10, and in case of 300 mm ballast thickness, Rp403 x 10°,

s0 that it wilt not compensate for the annual increase in capital cost of Rp4,625 x 10? which
will be incursed if the RS54 rail is selected. However, in the selection of the 50 kg/m class of
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rail special attention was given to consistency with the national future plan and its inter-
national compatibility. These were the reasons for the RS4, which is of the same class as the
international UIC54, being selected rather than the R50 in the 50 kg/m class of rail.

Ballast thickness:

Comparing the annual maintenance costs of the 250 mm ballast thickness proposcs and the
300 mim ballast thickness, in the case of R50 rail, the difference witl be Rp478 x 10° and
in the case of the RS54, Rp317 x 10®. These figures will nol compensate for the annual
capital cost of Rp21,500 x 10* and will not have the efieet of minimizing the maintenance
cosis.

The above economic comparisons were made on calculations on track on a nornal roadbed.

According to the preceding Table 6-6—6 the INR proposed the 300 mm ballast thickness
for sectors which carry an annual passing tonnage of 1,000 tons to 2,000 tons and sectors
wilh unsatisfactosy roadbed foundation. The roadbed of the new Cengkareng Airport sailway

cannot be considered satislactory and should more appropriately be classified as unsatis-
factory.

Although plans to improve track maintenance operations are now undenwvay, decline in track
maintenance improvement work is believed to be unavoidable, given the high humidity, and
plentiful rainfall of the tropical area in which the railway is located. -

For the above reasons, the 300 mm balfast thickness was selected.
Track structure for the new railway line is showa in Table 6-6-7.

Table 6-6—7 Tirack Structure for Cengkareng Airport Line

Rail Fastening Steeper Baltast
Quality Quantity {cm)
R54 Elastic Type PC Slecper 1,760/km 30

(2) Partial Track Siress

Stress al each part of the (rack struciure, selicted as explained in the forezoing, was studied
in detail.

(3) Rait
1) Rail Section

R54 rail section is shown in Fig. 6-6-1.

6--70



72.2

19

49.4

29
75.4

[+ 20

25. 4

3524

¢ OF BOLT HOLE

0.2

B I

ez

62,6

70

70

140

Fig. 6-6-1 R34 Rail Section (54.4 kg/m)
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2) Standard Rail Length

In the past, PJKA used as their standard, 17 m long rail. In the case of semi-long rails,
rails would be welded into 85 m lengths in the plant and transposted to the site. For
this project, the standard length of the rails will be 25 m and welded to the length of
100 m at site. This is a preparalosy slep anticipating the future employment of long

rails and is ihlendgd to reduce the number of welded joints which is one of the weak
points of long rails.

There would be no problem envisaged at loadingfunloading facilities al port for the

transpoit of 25 m rails, however, there would be a cerfain difficultics for the rail trans-
porl in the Jakarta City. )

3) Rail Strength

In general, stecl of the rail would require tensile strength of 70 to 90 kg/mm? . For this
project, rails of 80 kg/fmm? were setected. In addition, steel for the rail should be
resistable to abrasion, fatigue from conlact, and weldable. Therefore, manufacturing

method and chemical composition should be determined to meel all the above require-
ments.

Rail Welding
1) Rait Length

PJKA has used 85 m.rails (17m x 3) for the tsack structure consisting of R14 rails and
wooden sleepers and it is planned to use 75 m rails (25m x 3) for the track structure
with 50N rails and wooden sleepers in the near future. For this project, 100 m rails

(25 m x 4) were selected due to the fact that PC sleepers of which ballast resistance is
greater than those of wooden sleepers and R54 rails will be used.

2) Rail Joint Welding

Thermit welding will be employed for the rail joints which forms semi-tong rails in
consideration of welding on site; less expense, and sufficient experiences in PJKA.
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3} Rail Expansion and Contraction, and Joint Gap of R54 Rails (100 m)

Joint gaps should propeily be determined after giving consideration to the track being
free from buckling at the maximum temperature and the joint bolts being free from
excessive stress at the minimum temperatuce.

In order to determine the appropriate joint gap, it is necessary to comprehend the
quantiative relation belween, rail length, rail temperature variation, joint gap and
rail axle force.

Relation {connection) between joinl gap and rail temperature when 100 m R54 rails
laid is shown in Fig. 6-6-2.

15
|3.4K‘"'"- —_—
\
E'O —\-\
£ \
\
% \
L4 67— N\
N N
S 5 f————,
o
>
020 30 40 w.;g.g 50 €0
TEMPERATURE OF RAILY ¥ Yec)

RECOMMNDED GAP

__ RETARDED
CONTRACTION/
EXPANSION

Fig.6-6-2 t —eLOOP

4} Adaptability of Long Rails

The result of the study on expansionfcontraction and joint gap of 100 m rails has
suggested adaptability of long rails more than 100 metess length, however, further
study should be made through a thorough study and tests on resistance value of ballast
and cffect of roadbed settlement.
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(5) Rail Joint and Insutation Joint

The opposite joint which is conventionally used has been used in this project. There are two
kinds of joints, the suspended joint and the supporled joint. For this new raitway, the
commeon us¢ of the insulation point and the ordinary joint was considered, but since the sus-
pended joint method would provide beiter insulation joint structure # would avoid insutation
troubles of the track circuit than the supported joint method, the former was selected.
Consequently, the ordinary joints witl also be made in the suspended joint method.

PC sleepers and wooden sleepers were studied for joint sleepers, but PC sleepers do not have
proven tecords for the joints, wooden slezpers were therefore selected for the project.

The joint fastening selected is an elastic type using a plate spring which is also used in the
insulalion joint,

The number of bolts at each joint and the distance between joint hotes will comply with the
P.IKA standards for R54 rails.

(6) Prestiessed Concrete Sleepers

The main role o!' a sleeper is to hold the rail securely and to support the track atignment
accurately, and at the same time to disperse the dynamic load of the train transmitted from
rails as widely as possnble. over the whole ballast surface.

Steepers used by railways comprise wooden, steel, RC and PC, of which the PC is the most
recently developed. It is being manufactured in greal numbers and being extensively used.

The PC sleepers were recommended for the following reasons;

— track structure can be strengthened,
— maintenance costs can be saved, -
- heavy mranuat labor for replacing the steepess can be reduced.

1 Types of PC Sleepers
a) Classification by Manufacturing Method

There ate two methods of manufacturing PC sleepers, the pretensioning and postten-
sioning methods. In the pretensioning method, PC steel wires are preset in the
mould and applicd the required tensile force prior to placing the concrele into the
mould. After the concrete has hatdened to the desired strength, the PC steel wires
extended out of the mould is cut off. The cohesive strength of the concrete on the
PC wires is activated and the prestress is induced into the concrete.

In the posttensioning method, the PC wires are coated with unbonding material
before placing in the mould. The concrete is then poured and teasile force is then
given to the PC steel and prestress is given to the concrete.
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Furthermore, PC steel bars have the advantage that they can be relieved from any
strained force because stress is dispersed widely over the full length of the PC
stecl bar, because no cohesive loree is lost even after its service.

b} Classification by Special Properties

As seen in the classification by manufacluring process, there are lwo lypes of PC
steepers. )

Their special propeities are shown in the following Table 6-6-8,

Table 6-6--8 Propetlics of PC Siceper

ITEM UNIT PROPERTY
TYPE PRETENSIONING POSTTENSIONING
LENGTH Cm 200 C 20
WIDTH OF Max, Cm 24 24
BOTTOM Min. Cm 24 24
) Max. Cm 2024 2024
WIDTH OF 10P 1 '
Min. Cm 18.76 -18.76
Max. Cm 1657 16.57
HEIGHT
Min. Cm 13 13
WEIGHT Kz 163 . 163
Diamcler mn 29 10
FC STEEL Kind Jstranded steel wites Steel bar
MATERIALS
Number PC 12 4
TIENSILE Initial t 35.16 296
FORCE Effective { 2285 2368
{imit Load 6lane wite 390 10.5
MECHANICAL or bar
PROPERIY OF Toad at Yield n 3145 9.6
N Point
PC STEEL
MATERIALS Elongation % s 50
COMPRESSIVE STRENGTH
OF COXCRETE kgfom? 500 450
(VEST RECE: $10cm x 20cm) :
2) Design of PC Sleepers
a) Materal slreagth
- Concrele
Designed standard slrength
{Columnar test specimen $ 10 x 20 cm)
Pretensioning method 500 kg/em?
Posttensioning method 450 kegfem?
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Compressive strength at induction of prestress
(Columnar test specimen ¢10 x 20 cm)

Pretensioning method 400 kgfem?
Posttensioning method 300 kgfem?
— Tendon

Pictensioning method — Deformed steel wire ¢2.9 mm x 3

Tensile strength over 3,900 kg
Yield point strength over 3,350 ke
Posttensioning method — PC steel bar $10mm
* Tensile strength 10,500 kg or nore
Yield point srength 9,600 kg or more
b) Load

Rail lateral pressure is taken inio account for the curved section of 300 m S R=
800 m. Rail pressure and rail lateral pressure are calculated as follows:

Basic datais as follows:

Axlz load W = l6tons  Dispersion coelficient D, =05
Extra coefTicient iy =190
Lateralload Q  Normal laterad press. 3 tons
: Dispersion coeflicient D, =035
Casual lateral press. 6 tons
Extra coefficient i, =0.5

From these figutes, rail pressure and rail lateral pressure can be obtained.
Rail pressure P=16tx1/2x05x(1 +1.0)=380tons
Rail latera} pressure

Nomal Qp=3tx05x(1 +0.5)=2.25 tons
Casual Qg=61x05x(11t 0.5y=4.5tons

l)isl:iﬁution coefficient is meant {o be the coelficient expressing the wheet load
which is the hall of axie load is distributed due fo rigidity of the #ail and becomes
approx. 40%% to 50% of the wheel (foad) al the location where the maximum load
immediately below the wheel. Extra coefficieal is meant lo be the coefficient
considering the exira ordinary greal impact disteibuted by the rail upon passing of
the train at high speed or when there is a flat tieg on the wheel.
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c) Ass-umed ballast reaction

The distribution paticm of baltast reaclion is beleived to vary Iargely depending on
the bailast material used and on the tamping method used. The following loading
conditions are used lor design calculation.

2000"‘!
.. 42.8 - 114.8_ . 42.8_
1 ﬁg P )
N X 1
42.8 157.2 -
— For only rail pressure.
{Load A)
200" _
155" I5°™
|P P
tii ity
3 3 f . 4 I

On assumed condition that ballast reaclion is the same for ¢ach unit length of
sleeper.

{Load B)
Lg_ggq I15¢m
| 1P P
I H
L1 HEEREE
85 J| 30 = 85

Under the assumed condition immediately alter ballast tamping, that ljallasl reaction
at the center of the sleeper would be zero, ballast reaction for each length of 15 em
to both sides ftom the center would fom 2 pattern of triangular distsibution and
ballast reaction in any other part would be equalized.
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— For rai} lateral pressure and rail pressure

{Load C)

e 200 cm )

I BRY

42.8 _157.2

] - =

P':  Assumed lozd
P : Rail pressure
Q : Rail lateral pressure

Taking the rail pressure and the rail lateral pressure of enly one side and assuming

that the reaction to the rail position on the other side to be 0 and that the balfast
distribulion would be in a triangular pattern.

d) Designed bending moment

Bending monent below the rail and at the cenler of the rail has been catculated
from the three assumed cases mentioned in the foregoing ballast reactions, and the

greatest bending moment selected as the designed bending moment. This will be
used in the examination of section.

{7) Rait Fastening Devices
1) General Requirements
Fastening devices for PC sleepers will meet the following requirements:

a) In principle, fastening devices will be elastic.

b) Rail section will be of RS54 1ail.

¢} To maintain stability both in vertical and lateral direction to the rails.
d) To be confrollable against movement in fongitudinal direction.

¢) To be absorbable against vibration caused by trunning wheels.

0) Fastening devices will be of an assemibly with minimum number of pasts and
readily operable for assembly and disassembly.

g) Fastening devices will be capable of being assembled and re-assembled at site and
be handled with hand tools by workman.
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h) Fastening devices should be electrically insulated between rail and suppoits.

2) Stiucture and Peiformance of Components
a) Rail fastening springs.

— To press the rail against steepers, to eliminate the space in between and to
keep the pad constantly in compressed condition.

-~ Spring constant should be small.

— The stress of spring caused by train load shall be within the fatigue timit of
the steel springs,

— Materials of springs shall be steel spring.

b) Rail pads shall be composed of natural 1ubber or syathetic resin with molding
work.

The loltowing quality tests are required lor the ¢ail pads.
— Compression deformation test

— Tension lest

— Elastic modulus test

— Bending latigue test

— Compiression permanent strain test

— Qil proof test

— Flectric resistance test

3) Perlormance Tests for Fastening Devices
Tests for fastening devices are as follows:

a) Spring constant of springs

b) Stress of springs

¢) Spring constant of rail pads

d) Vertical spring constant of entire device
¢) Lateral spring constant of entire device
f) Resistance to rail creepage

2) Amount of lateral movement of rails
h) Alowance for clearance adjustment

i) Lateral pressute strength

6--79



(8) Ballast
i) Ballast Characteristics
Generally required conditions for ballast are as follows:

- To be of hard and strong quality especially resistant 1o abrasion and weather-
ing.

— To be con'_upos.ed of suitable grain size and shape for easy tamping and main-
tenance work such that trackbed would not be deformed by the passing trains.

—~ To be available at anywhere in great quantities at low cost.
2) Grain Size

Where ther_er are large voids in the balast, resistance to settlement will be reduced.
Crushed stones of various grain sizes should be appropsiately mixed. Fig. 6—6—3 shows
the gradation sange of baliast.

3) Quarries

Ballast quarﬁes are situated at Suda Manik and Kuari Mas some 70 kilometers south-
wast of Jakarta. Materials are of andesite, hard and suitable lor track ballast.
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Fig. 6-6-3 Gradation Range of Baltast
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(9) Track Stricture on Bridges and Safety Sidings

Track stneclure on thirough girder was not specifically designed as it consists of one unit of 16
metes span. A proposst to apply the track structure of the general sector (including wooden
sleeper, suspended joind structure, tie plates and plate spring lype) has been adopted.

Regarding track structure on safety sidings, because of shost track length after luning out,
some 20 to 30 metess, it was decided to use RS54 rails which are used on the main fine with
wooden sleepers and track spikes.

(10) Level Crossing
Pavement al tevel crossing should accouant for train load and wheel load of vehicles.

There are various types of pavement structure consisted of used wooden steepers, hard wood
materials, stone materials, concrele blocks, asphalt paving, and cast-in-place reinforced con-
cictle,

As considerable (rafiic volume is expected after opening of the airport continuous track
block structure will be used for eleven (11) level crossings where relatively heavy traffic
emvisaged while hard wood materials will be placed for other level crossings.

The structure of continuous concrete block level crossing is in principle, comprise the
wider conceete sleepers being continuously laid applying tension longitudinally and fosming a
rigid structure. In this project, concrete block in a width of .0 nm1 and 2.0 m fength has been
used for this purpose.

{11} Tusnouts

The PIKA has been using lumouts Nos. 9, 10, 11 and 12, As a result of the standardization
of track materials in recent years, the turnout numbess have been unified to Nos. 10 and 12.

Fumouts deing used may by classified into the following types:

No. 12 Simple turnout

No. 12 Inside curve turaout
No. 19  Simple turnout

No. 10  Runover type turnout

No. 12 Simple tumout: After study of the train operation line diagram, this tumout capable
of 45 km/h allowable speed on turnout track was selected.

No. 12 Inside curve tumout: This is the turnout needed for the ground level connection
between the new Cengkareng Airport line and ihe Cenltra) line and whichk will be removed
after the complztion of the viaduct on the Central line, No point guard will be provided
because the teain will be operated by traiting only on turnout track for the time being and as
there will be no danger of deraitiment due to worn-out switch end.

6--81



No. 10 Simple turnout: This will be used for the emergency connecting track.

No. 10 Runover tusnout: This will be used for the branch-off of the safety side track.

(12) CarStops

Car stops arc required to have the strength (o stop oversunning cars; they must also have
bulfering capability to absorb the shock on such occasions.

On this railway, sand drag type and hydraulic damper type were selected; the former will be
instaited at the end of sidings of signal stations and stations other than the airport station,
while the fatler will be instalfed at the ends of platfonns of the airport station.

(13) Railroad Signs

Various railroad signs will be provided to indicate necessary operating conditions to train-
driver, to provide necessary guidance to track maintenance workers and to caution the
general public. They are:

Distance post

Grade post

Cupve post

Runoff post

Inspection gang ¢learance post
Station post

Bridge post

Speed control sizn

Speed control-off sign
Clearance post of racks
Track ead indicator
Whistle board

Leve] crossing warning sign

The form and shape of these markers will be similar to the railroad sigas as used by the PIKA.
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Fig. 6-6--4 Turmout Skeleton
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6-6-4 Track Consfruction Work
m Inl_roducﬁon

In rail\'vay construction, track work begins when the greater past of the civil woik for road-
bed has been completed. Consequently, depending on the time of commencement of opera-
tions, a rapid construction method may have lo be considered. This track work has been
planned as part of the process for construclion of a new railway.

Track construction has the following characteristics:

1) As slockpile yard for rails will be limited, length of the work of respective parly will
be long. '

2) Accunicy measured in the unit of millimeler will be required of the finished work.

3) The transporlation of material plays an important role in track work.

(2) Selection of Track Laying Method

The selection of {rack laying method depends largely on the local conditions at the project
site (such as work section length, period of construction and site environment ete.), so il is
imporiant to select the method suitable to the site conditions.

There are two methods; one is to lay a travelling rail and using track crane and another is to
lay the track without travelling rails. Generally, there are the following track laying methods.

L}elhdds with the travelling rait.

—~ touse I.emporrary travelling ratls and track panel crane.
Methods without travetling rail.

— Method using track panel laying car

—  Temporary track laying method
—~ Manual layirng method

These methods are briefly summarized as below:
1) Method with Travelling Rails and Track Crane

In this method travelling rails are laid on tightly compacted lower ballast and track
crane is operated on thess rails to lay the track.

Travelling rail is instatled first, temporarily at a gauge width of approximately 3 meters,
to the end of track laid as shown in Fig. 6-6--5. Track panels are set in place by opera-
" tion of the 1ift moving on the rail asshowain Fig. 6-6-6.
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Track immvediately alter being faid, is irregular in alignment, elevation and level, then the
lower baltast shoutd be finished 30 1o 50 mm lower than the designed level. After
pread;ng the upper ballast by hopper car, the formation level must be raised by mylti-
tie tamper for final seltmg of track.

2) Method using Track Panel Car

As shown in Fig. 6-6-7 the track panel laying car is designed for se¥f-running on the
finished portion of track and stop near the end of the track. After setting the outriggers
in front and back and to right and left, the movable gitder is moved to the rear of the
car {o catch the track panel to be pushed forward on board the cart. When the track
panel is lifted up by the rigging, the movable girder is moved forward, and after passing
through the car body, lowers the track panel at the designated place. This method does
not require a running rail and is the most mechanized method.

3} Tempozary Track Method

As shown in Fig. 6-6-8 and Fig. 6-6-9, a temposary track of the same gauge as the
existing track is !aid at the end of the existing track. The track panel is assembled on
this temporary track. The panel is then lifted by a panel Lift. The temporary track is
then removed. The panel is lowered and the track is now in position. This method
requires the least equipment.

4) laborintensive Construction Method. (Spreading Method)

After spreading the lower ballast by dump truck and rolling by bulldozer, sleepers
agte carried to the site by truck and laid at regular intervals on the lower ballast. Rails
are then brought to the site by cart and fastened to the sleepers. Upper ballast is sprayed
by happer car and track is formed by use of either multi-tic tamper or ordinary tie
tamper.

This is the traditional method and does not require Jarge machinery.

For the construction of the Cengkateng Airport Line, this forth method, which depends
mainly on manpower, was s¢lected because of track length and construction time.

(3) Track Constiuction Base

Track bases will be instalted for the receiving delivery and storing of construction material,
for preparing work on track laying, and for storage of track laying equipment and machinery.

Fig. 6-6-10 shows a standard design lor a track work basa. In the construction of such a
base approval from JABOTABEK will be necessary. '

Taking into consideration the transportation of 25 m, R-$4 rails, a point 5KM700M from
Cengkareng Airpost has been selected as the site for a track wosk base.
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(4} Chronological Sequence of Track Construction

1) Lower Ballast Spreading

Ballast spreading is divided into lower ballast and upper ballast spreading.  Lower

ballast is carried by dump truck direct to the roadbed, and aftes being spread over the
roadbed is rolled and tamped by bulldozer.

2) Transportation and Alignment of PC Steepers

After being transported to the base from the PC sleeper manufacturing plant, the

sleepers are taken by truck from the depot to the site and stacked alongside the roadbed
covered with lower ballast.

Manuat laborers using sleeper catches will carry the sleepers to the designated places and
align them.

3) Transportation and Laying of Rails

The transportation route of the rails from Kati Deres Station on the Tangerang Line to
the Track Work Base is shown on Fig. 6-6-11.

Rails will be foaded and unloaded at the station and at the Work Base by truck crane
and transported by long base truck or trailer.

Transportation by road of 25 m sails will require authosization from the Jakarta Munici-
pality.

The rails stocked at the Base will be loaded by truck crane onto carriage cars and pulled
or pushed by heavy motor cars on the existing line and unloaded at designated interval.
Then, they will be fastened on steepers at 25 m intervals.

Al the same time, temporary rail joint devices shown in Fig. 6-6--12 will be attached
to the rails.

4) Upper Ballast Spreading

After stocking at the Work Base, upper baltast will be toaded on happer cars 2nd sprayed
over the installed track panel. The track wiil be compacted by tic tamper.

$) Rail Joint Welding .

Rails will be welded {o a length of 100 m by thermit welding. Joint gaps will be taken
as shown in Fig. 6-6-2.
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g--7 Station Facilities
6--1—-1 General

(1) Architecture

A total of 23 buildings of various kinds are planned, including a terminal building, 2 booking
offices, a station building, 4 signal cabins, and 15 crossing-watchman’s boxes. The total ftoor
area of the buildings planned in this project is 3,810.15 sq.m. In addition to the above, each
station has a platform gnd a roof, as well as a plaza area. There is also a dump yard. The

structure and dimensions of the structures are as follows:

Name of Building -
1) Aisport Terminal Station
a) Platform Shelter and Decorative Roof
b) Terminal Building
¢) Booking Office (2)
d) Station Plaza and Green Zone

2) Kola Intfan Station

a) Platfoim Sheltes
‘b) Station Building
¢) Station Plaza

3) Signal Cabin

a A
b) B(2)

4) Cmssiﬂg Watchman's Box (15)

5) Dump Yard

Note: RC: Reinforced Concrele

RCB: Reinforced Concrele Framing and Brick Wall

S: Steal

(2) Structure
1) Materials
11S -- Japanese Industsial Standards

a) Steel — STK 41,85C 41,8841
b) Concrete — FC-2IL'I (Type D)

6-%0

Structure

S
RC
RC

RCB

RCB
RCB

RCB

Area (approx.)

Unit; sg.m

714.00
1,005.10

2x221.20
48173.00

246600
1,318.21
6,540.00

2% 156.12
2x 7200

15x 500

26.46



¢) Steel Bar -- SD 30, SR 24
d) P.C.Pile — $4350(Type A)

2) Load

a) Farthquake Load: The regulation for earthquake-resistant design ofrb,uild-
ings in Indonesia is applicable.

b) Wind Load: Indenesian local code is applicable.

{3) Mechanical
1) Ventilating and Air Conditioning .

a) The central single-duct airconditioning system is of the air-cooled packaged
type. The staff rooms have a window-lype aar-condlttomng umts

b) The automalic conlrol of the airconditioning syslem senses lhe lemperature
of the retum air in the package type air<onditioning unit.

¢) Areas which are nof airconditioned have a I"orced-air ventilation sjrstem. |
2) Piumbing and Drainage Systems

a) The domestic waler supply is connected by the city water main and is st_qxed ina
reservoir. The reservoir water is pumped to the rooftop storage tank'by a lift
pump from where it is distributed throughout the building water supply system
by gravily. :

b) The soil and waste piping installed is of cast iron pipes and malerials, and is
connected to the main pipe of the City Sewer System.

¢) Fach plumbing fixture will be vented.

d) Soil and waste sewage from Kota Intan Station is disposed of in a septic tank
or percolation pipe in accordance with local regulations.

¢) The imigation system for landscaping draws water diteclly from the water
supply system and distribules it through hoses. Watering *-houlcl be avoided
during peak hours. : -

{(4) Electrical
1) Light Switches
a) [Each room has a swilch to conltrol the llghllng in that room.

b) Arcas with high ceilings (i.e. Concourse, Platform, thce) ha\e dlstnbuuon
board from which the lighting can be directly controlled.

¢) Outdoor lighting is automatically controlled through lhe ue of built-in photo-
electric cells, '
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2) Grounding System

Power for the indoor electrical system is drawn from the main electrical system for
the train line (package 3 electsification work) and is grounded through the main
grounding wire. Outdoor lighting fixtures are grounded through grounding rods.

3) lifumination

Levels of illumination are determined according to JIS Z 9110 (Levels of IHumi-
nation) Class B (Iilumination for Stations).

4) Alarm System (Push Button Station)

Each foor in each buitding is provided with a push-button station for the alarm

system. In this system, each station is individually set off when the butten is pushed
at that station.

5) Interface with Air Conditioning and Sanitary Work

Electric outlels and isolater swilches aze provided at all ventilating and air condition-

ing equipment locations as well asin locations where required in relation to sanitary
work.

6-7-2 Airpost Terminal Station

(1) General

The Airport Terminal Station has been designed in traditional Indonesian style to provide an
apptopiiale galeway lo the country. The style of the buildings and the sweep of the roofs
harnmionizes with the surroundings and focal materials will be used to the maximum extent.
The farge roofs connecling the platform area with the terminal building will provide a tradi-
tional appearance while sheltering the modem facilities of an imporiant railtoad station.
The design of this stalion provides returning travellers and foreign visitors to Indonesia with
a warm welcome on their arrival in the country. Pesign particulars are indicated below.

(2) Terminal Building

The Termina) Buitding is located at the head of the platform arca, facing the drop-olf area
and the green zone. Design particulars are as follows:

— Structure: Reinforced Concrete
—~ Number of Storcys: Threa (3)
— Building Area: 461.12 sq.m.
-- Tolat Floor Area: 1,005.10 sq.m.
— Area Per Floor
1st Floor: 46112 sq.m.
2nd Floos: 461.12 sq.m.
34d Floor: 82.86 sq.m.
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-- Room Areas

Room Name Area
Concourse: 120.18 sq.m.
{.ocker Space 34.02 sq.m.
Information: 7.40sq.m.
Passenger Waiting Room & 31.05 sqm,
Cafeteria:

V.L.P. Waiting Room & 27.75 sq.m.
Lavatory:

Station Master’s Room: 18.00 sq.m.
Station Office 1 and Pantry: 47.85 sq.m.
Ticket Sales 1: 690 sg.m.
Ticket Check: 24.12 sq.m.
StafY Lavatory: 13.68 sq.m.
Mechanical Room: 24.30s5q.m.
Power Room: 24 30 sq.m.
Mainlenance & Janitor Room: 1740 sq.m.
Meeting Room: 49.29 sq.m.
Power Inspaction Office: 39.75 sq.m.
Signal Telecom Office: 37.50 sq.m.
Stalt Room: 49.50 sq.m.
Dining Room: 2988 sqm.
Kitchen: 18.00 sq.m.
Staff Lavatory: 13.68 sq.m.
Ablution Room: 17.33 sq.m.
Musholla: 39.69sq.m.

— Maximum Height: i1.20m

(3) Booking Office

Fach booking office is located in the ceatral area of one of the two platfonns, for a tlolal of
two booking offices. The desiga particulars are as follows: '

— Structure: Reinforced Concrete
— Wwmnber of Storeys: One (1) |
— Building Area: 241.00 sqm
— Total Floor Area: 227.20 sq.m.
— Room Areas
Room Name Arca
Men's Lavatory 4:. 28.40 sq.m,
Women’s Lavatory 3: 21.30sq.m,
Men's Lavatory 2: 12.50 sq.m.
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Women's Lavatory 1: 15.00sq.m.

Storage 1: 1.35 sq.m.
Storage 2: 6.30 sq.m.
Porter: 17.75 sq.m.
Ticket Sales 2: 42.60 sq.m.
Station Office 2: 17.75 sq.m.
Train Control Office: 17.75 sq.m.
Waiting Room: 10.65 sq.ni.
Bus Ticket Sales: 12.43 sq.m.
Security: 1243 sq.m.
— Maximum Height: . 3.50m

(4) Station Plaza and Green Zones

‘The Station Plaza and Green Zone are designed to continue the traditional feeling of welcome
presented by the Station Building and to hannonize with the surroundings. The Green Zone
provided between the Station Building and the bus parking lot is intended not only for

alighting passengers, bul alco as a relaxing area for local people. Trash baskets and smoking
stands, as well as benches, are piovided in this area.

6—7-3 Kota Intan Station

{1) General

Kola Intan Station is an important {ransfer point between the Cengkareng Line and the
Western Line, the two tines being connected by a passageway under the platforms. In con-
sideration of layout, the Station Plaza will be located on the Westesan Line side. The Plaza,
facing on H. Nelayan Barat, also includes the pick-up and drop-off aseas and bus stops for

passengess transferring lo and from other made of transportation. The design particulars
are as follows:

(2) Station Building

‘The Station Building at Kota Intan faces out on the Station Plaza. The design particulars are
as follows:

- Stmclure: Reinforced Concrele Framing and Brick Wall
— Number of Storeys: Two (2)
— Building Area: 1,578.70 sq.m
— Total Floor Area: 181821 sa.m.
— Area Per Floor
1st Floor: 1,578.10 sq.m.
2nd Floor: 239.51 sq.m.
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— Room Areas

Room Name Area
Concourse: 109.74 sq.m.
Passengers® Waiting Room 27.41 sq.m,
& Cafeteria
Wonmen’s Lavatory: 24.48 sq.m,
Men’s Lavatory: 24 48 sq.m.
Poutes: 23,74 sq.m,
Maintenance and Janitor 44 .41 sq.m,
Roony:

Station Office: 75.56 sqan.
Ticket Check: 4.00 sq.m.
Station Master’s Reom: 23.62 sq.m.
Meeting Room: 26.04 sq.m.
Security: 18.63 sq.m.
Staff Lavatory: 22,00 sq.m.
Staff Locker Roon: 2200 sqm,
Storage Room 1: 20.25 sq.m.
Storage Room 2: 41.88 sqm.
Power Room: 23.65 sq.m.
Mechanical Roeom: 41.88 sq.m.
Covered Service Area | : 35.74 sq.m.
Covered Service Area 2: 3574 sq.m.
Dining Room: 37.10sq.m.
Kitchen: 10.80 sq.m.
Ablufion Room: 14.69 sq.m.
MushoHa: 3783 sqm.
Stafl Room: 34.05 sq.m.
Lavatory: 10.80 sq.m.
— Maximum Height: 7.20m

(3) Station Plaza

The Station Plaza is designed to provide easy {ransfers belween buses and trains for passengers
using this station. Landscaping is included so as to provide shade, wind breaks noise controd
and aesthetic qualities.
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6-7-4 Signal Cabin
(1) Signal Cabin A

One Signal Cabin A building is located at the foot of the existing platform near Road Cl and
the other is located along the sail tine near Jayakarta Station. The design particutars are as

follows:
— Structure:
— Number of Storeys:

— Building Area:

— Total Floor Alga: o

— Arca Per Floor

1st Floos:
2nd Floor:

— Room Areas
Room Name

Lavalory:
Power Room:

Signat Device Room:

Inspector’s Room:
Dressing Room:
Stalf Room:
Pantry:

Signal Control:

— Maximum Height:

{2) Signal Cabin B

The two Signal Cabin B buildings are located at intervals along the rail line.

— Structure:

— Numbers of Storeys:
— Building Area:

— Total Floor Area:
— Area Per Floor

1st Floor:
2nd Floor:

— Room Areas

Room Name

Relay Equipment Room:

Reinforced Concrete Framing and Brick Wall

Two (2)
60.00 sq.m
156.72 sq.m

60.00 sq.m
96,72 sq.m

Arca

7.00 sgq.m
11.52sq.m
32.00q.m
30.60sq.m

4.64 sq.m

7.50sq.m

5.50sq.m
36,12 sq.m

10.15m

Reinforced Concrete Framing and Brick Wall

Two {2)
36.00 sq.m
7200 sq.m.

3600sq.m
36.00 sq.m

Area
28.00 sq.m
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Waterhouse:

Toilet:

Signal Handling Staff Room:
Staff Room:

— Maximum Height:

6—7-5 Crossing Walchman’'s Box

2.20 sq.m
2.65 sq.m
16.00 sq.m
12.00 sq.m

9.55 m

The 15 Crossing-Watchman's Boxes are onestorey, one-room structures set at 15 grade level
crossing locations along the rail line. The design particulars are as follows: .

Structure:

Number of Stoseys:
Building Area:
Tolal Floor Area:
Room Arca:

Maximum Height:

6—-7-6 Dump Yard

Reinforced Concret.-é Framing and Brick Wall
One (1) -
5.00sq.m

5.00 sq.m

5.00 sq.m.

290m

The Dump Yard consist of an area eaclosed by the dump yard wall and includes a dust
collecting, self-contained smoke-consuming, generat-waste-handling incinerator. . The Dunip
Yard and incinerator are located at the foot of the existing plalform near the signal ¢abin
and Road Cl. The design particulars are as follows:

Incinerator Capacily:
Wall Structuse:
Incinerator Yard:
Trash Room:

Ash Room:

Total Area:

Maximum Wail Height:

84 kp/h

Brick Masonry

18.06 s9.m
590 s5q.m
2.50s59.m

2646 sg.m
1.20 m
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6--8 Alrport Station
6-8-1 Track Equipment

1) Track Layout

The Cengkareng Airport Station is the terminal stalion where the New Airport Railway
Line starts.

The track layoul in the station yard will be prepared (or future operation of trains consist
of 8 coaches. The track layout was designed to cope with the departure and arrival of trains
during rush hours as well as to facilitate their besthing for the night. This can be accom-
plished by connection (hrough the #12 tumout to Track 1 (for passenger service), Track 2
(for train detention and daily inspection), and Track 3 (for passenger service), whose effective
track length is 314,210, and 210 m respectively.

The railroad track extends over 2KM0O80™ within the airport area. According to the opera-

tional scale of the airport terminal, the railway line outside the station yard will 'be's'ihg,le
teack to cope with the traflic demand for the time being.

(2)  Roadbed

Construction of Airport Access Roads P1, P2, Cl, and C2 is already under way on both sides
of the tracks in the station and airport area. Because of the close relationship with these
roads, efiorts were made to keep the rail level and the road surface on the sane level.

(3) Track Drainage

The drain ditch for the raitway tracks within the station area will be constructed with the
retaining wall for the platform. A side ditch without lining will be provided for the area
where the platform will be extended in the future.

From 6KM200™M to 2K™MQOQO™, the railway track will be laid between the Airport Access
Roads (C1 and C2). Within the right of way, t-herel'ore, a drain ditch will be provided almost
in paratle] to these roads, and the area not aflecting the rozdbed for future double track
formation. The ditch will be of U-shaped reinforced concrete structuse to resist against the
load of automobiles and trains.

Sincé its total distance is very long, the diainageway 1uns across the railway t7ack and Airport
Road (C1) by a culvert near point ok"‘mom, where il runs out to the waterway of Channel
500. This outlet covers the drainage for the track extending over 1KM300™ from the station
area, The drainage water belween points lk“‘30(_]"‘ and 2KMp00™ filows oul to the river
Rawa Bokoz which crosses the railway tack at point 2kmgym,

The capacily of the above drainageway reaches at least 0.15% of the hydraulic gradient,
with the sectional area of discharge covering 0.9 m? . The capability is sufficient to cope with
the rainfall of 90mm per hour, which is the largest volunie of rainfall dusing the last 10
years,
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(4) Level Crossing

The raitway track in the airport area runs actoss the aitport road at two points, i.e., at
(ko g24m and 2KM044M, At point 2XM044™ where a level crossing is provided, rait level is
about 33 cm higher than that of road susface. It is necessary 1o raise the road surface by
asphalt concrete paving. ' o

6-8-2 Passenger Facitities
{1y Pilatform

Al the airport station, passengers geiting on and off the train are mainly air travel passengers
carring Jarge suitcases and hand-carry bags. A shutile bus service which provides a fink bet-
ween airporl and station is available,

In the station, platforins will be built for both trains and buses in order to reduce the pas-
sengers’ walking distance.

In the initial stage, (wo platforms with a length of 100m each will accommodate 5 buses and
a train composed of 4 coaches. In the future, these platfomms will be capable of accommodat-
ing 10 buses and a train of 8 coaches. The platform has a total width of 16 m, one half (8m)
of which will be for trains and the other half (8m) is for buses.

Concrete will be used as pavement as it is expacted that small motorized vehicles will be used

for conveying baggages on the platform. A modem image of the platl‘bnn can be achieved by
finishing the surface with color tiles.

A tickel counter and a room for personnel in charge of passenger service will be built in the
center of the platform, where a fence will be set up to separate the bus and train sectors.
Also, wickets will be provided at two places on the platform to speed up the examination of
tickets. In addition, the ealire platfonm will be provided with shelter to protecl passengers
from the intensive heat from the sun and rainfall.

(2) Roads within Station Area

The roads within station area are primarily intended for use by the shuttle bus, As the airpost
0ad is a one-way traffic system, the entry to the station will be made through Road C2 and
the exit through Road Cl. In line with these regulations, it would be appropriate to adopt the
one-way traffic system in tha station area.

Two exits will be built for each gate to anticipate traffic congestion caused by unexpected
accidents. Also, lwo bus berths will be built alongside the train platforms. To facilitate the
entire bus trafiic, an auxiliary road will be constructed to provide a detous for buses, which -
will then be allowed Lo arrive and depart in one-way (raffic by means of these two berths.

Only 5 buses at a time can stay at the beith located alongside the bus platform. This is not
enough 1o accommodate all passengers getling off a Lrain composed of 4 coaches, Therefore, -
a patking lot capable of accommodating 26 buses will be built in ordet to facititate a specdy
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and continuous bus operation,

The road in the station area features an asphalt concrete finish designed to cope with the
passage of about 2,800 shuttle buses a day estimated for the future. The paveinent has a
thickness of 60 cm .in the main road and 40cm in the auxiliary road and parking lot. The
road is provided with 1% crossfall to prevent water standing on the road surface,

To ensure traffic safety, the roads within stalion area incorporate various roadway markers
including a divisional strip line, stop line, bus besth line, pedestrian watkway line, and direc-
_ tion indicator mark, as well as a {raffic control sign and specd Emit sign. For the convenience
of drivers, there is a guide sign, installed at two spots, indicating the entrances to the station.

Concrete blocks (200 x 300 x 600 mm) are established at the boundary between the road and
bus platform, footpath and greenbeit.

(3) Drainage Facilities

To drain the waste water derived from the station buitding and staff room on the platform,

a 150 mm cast-iron pipe will be connected (o the drainpipe designaled by the airport authori-
ties.

‘The main drainage channel will be provided by connecting the reinforced conciete side ditch
(0.9 m? seclional area and at least 0.18% hydraulic gradient) to the track drainggeway al a
point 0KM00™  along the Roads C1 and (2, extending from the side ditch to be installed
in the rotagy section at the point _0XM30™. This channel is infended to drain the rainwater

collected in the platform housing, parking zone, and greenbeit, as well as on the road of the
raitway area surrounded by Airport Roads Cl and C2.

Ako, a reinforced concrete pipe, 300 mm in diameter, will be l1aid alongside the road and
platform. This pipe will constitute a branch drainage channel, linked with the main channel
from the terminal of the road and platform housing located in the slation area. As an inlet

for the rainwaler, a catch basin will be placed in this branch channel at intervals of about
20 m.

(4) Green Zone

In the station area, there are various facititics such as station building, platform housing,
signal cabin, roads within station area, ¢ic. All unoccupied spaces excluding these facilities
shall be used as a green zone, where tropical trees, promenades, and garden benches will be
laid out. The green zone shall functlion as a rest area lo be uszd by the passengers while they
are waiting for the arrival of their buses and trains. Hydrants will be installed in the green
zone Lo keep ttees healthy.



(5) Water Supply System and Other Equipment

Water will be supplied for the station building, staff room, signal cabin, and green zone,
through the branch pipes connected with the water main of the airport authorities. For fire
protection, atl these facilities will be equipped with fire extingui'shers. Sodium lamps will be
used for street lighting, as well as in the above facifities. An incinerator will be provided to
d ispose of (the rubbish coltected from trains, waiting rooms, and other facilitics.
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6-9 Substations

The subslaliqn lacitities in the new railway line for Cengkareng Airport, will conform to the
specification of ‘Ihe facilitics in Western Line alteady designed, from the point of view of the
operation and the raintenance, and will be designed as follows.

6-9-) Fundamental Conception
(1) Efectric System

The electreic system of the new line will be DC 1,500 V consideting the through operation
with the existing Central Line.

(2) Composition of Train and Headway

The composition of the train and the headway is estecmed as shown in Table 6-9 -1 accord-
ing to the feasibilily study.

Table 6-9-1

Yea{ , Nu?::)ca!: of Composition N‘-Jml:;: :ulfn agr::eczf;ion-cd Il(e;ﬁ:?

-~ 1997 Single 4 cars (QM2T) I 20
1998 — 7’2006 Single 8 cars (4M4T) 2 0
2007 - Double 8 cars (4M3T) 2. 10

[€)] Location of Substation and_ Feeding System

' fhe_- locations of the subs_lalidns and the feeding system will be as shownin Fig. 6-9-1 and
Fig. 6—9—2. The number of the substations will be three as shown in Table 6-9-2.

Table 6-9-2
Dm?;‘;%n?m Name of Substation Note
Kmgsem Cengkareng Instalistion in this project
kM pom © Kapuk ditlo
19%m 307 Fikarta Kola Jeined to the existing
substation

- {4) 'Capacily of Substation

' The installation capacity of the substations will be as shown in Table 6--9-3.
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Table 6-9-3

. . Numbzr and ¢apacit Number and Capacity of
Name of substation of ;euiﬁef Y Jistribution transfomer
Cengkareng IP0G KW x2 300kVAX 1
Kapuk 3000KW x 1 -

Jakarta Kota 3000 KW x | S00kVAx 1

Nole: The rectifierin Jakarta Kota suhstation means the added one.

(5) Power Receiving System

1} In Cengkareng substation two circuits of distribution lines from PLN will be re-
ceived, one of them will be standby. The system will be 20 kV common bus system.

2) In Kapuk substation, the system is the unit substation system as adopted in Westemn
Ling.

3) In Jakarta Kota substation considering of its important position, the system will be
20 XV common bus system with two circuits of tead-in distrtbution line, one of

which will be standby, reforming the existing facilities of Jakarta Kota substation
for Western Line.

(6) Protection of DU Feeding Circuits

For the protection of DX feeding circuits, a Delta 1 fault selecting device (hereinaftes catled
50F) and a linked breaking device will be adopted for liom detecting of fault current.

(71} Remotg Supervisory Control System

The remote supenvisory control system for the new line will be F:1xN system, the same (ype
as that of Western Line, considering of the level-up of the system and the convenience of
maintepance.

(8) Type of Substations

The type of substations witl be outdoor cubicle type, enclosing the energized parts, prevent-
inz the maiatepance stafy from touching, resulting small space and maintenance freg.

(9) Site of Subslaliens

In the site of subslations, the spare space for the site in the future double track stage wiil be
prepared. The height of banking of the substation site will be the same height as the track,

considerning of floods. Jakarta Kota substation will be joined to Jakarta Kota substation for
Westesn Line.
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(10) Foundation of Substation

According to the boring sexvey the soil bearing strength is very low. Therefore, for the foun-
dation of the substation, the pile foundation will be adopted prevenlting the differential sub-
sides. The lype of pile will be the top bearing pite, and the foundation will be strong enough

to bear the vertical load of the equipment and foundation, as well as the horizontai load of
0.1 G in an earthquake,

6—-9—2 Localtion of the Substations

(1) Items to be Considered in the Determination of the Location of the Substations

The defermination of the location of the substations is the most immportant item in the clect-
rification design, and the following items will be taken into consideration:

1) The estimation study of the load increase in the future must be perfonned. As the

location of substations cannot be changed easily, it should be determined after full
studies of estimated loads in the future.

2) The locaiion of substations should be near the substations of the State Electricity
Public Corporation (hereinafter called PLN), the power capacities of which should
be large enough for fraction loads. On this condition, the high reliabitity for the
power souice will be achieved, and at the same time, the bad influence to the PLN
transmission line network by the fluctuated loads will be decreased.

(2) Installation Intervals of Substations

The installation intervals of the substations will be determined by the voltage at the panto-
graphs of the train, which should be high enough to operate the train. The maximum line

voltage drop will be arised when the train in the utmost dislance takes the maximum load,
and will be limited to 400 V.

From the above fondition, the result of the calculation tells that the maximum instailation
intervals of the substations will be 9.6 km in paralle]l feedings, and 3.1 km in one direction
feedings. (Refer o the volume of calculations )

(3) Deétermination of the Substation Location

The tocation of the substations will be totally determined considering the maximum instaia-
tion intervals of the substations by calculation, the power transmission fine network of PEN,
the route of the transmission lines, the topographical (eatures, the land use, the access foad
for construction machines and ele.

In this serveys the location of the new substation will be around 2kMggeQM (Cengkateng
substation) and 11KM110™ (Kapuk substation) from JIAC station. In Jakaita Kota sub-
station for Western Line, the ncw equipment will be installed for the new fine, and the
teformation for the existing equipment will be pesfonncd.
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6-9-3 Capacily of Rectifiers
(1) Rating of Rectifiers

The electric traction loads Muctuate widely according to the operating condition of trains
and the overlap of the power runnings in ¢ach train. Therefose, as the operation rating of
rectifiers, the heavy duly nominal sating, S grade rating (100%: continuous, 1507%: 2 hours,
2007%: $ minutes, 300%: 1 minute) will be required for the rectifiers which withstand a wide
toad fluctuation.

{2) Capacity of the Reclifiers in each Substation

The capacity of the substations will be determined considering the rate of electric pi)wer
consumption of the existing train running in JABOTARBEK area and the operation condition
of the new line. On the new line, airconditioned cass are expected to bz operated. Therefore
the capacity for them will be added to the traction load. (Refer to the volume of calculation)

As described in Master Plan, the unit capacity of the rectifiers will be unified in 3,000 kW
considering the mutual exchangzability. Because Cengkareng substation will be the terminal
substation, two sets of 3,000 kW rectifiers will be installed. One of them witl be standby.

As for Kapuk substation, one set of 3,000 kW reclifiec will be instalfed. Because in the
failure of Kapuk substation, the extended feeding from both of Cengkareng and Jakarta Kota
substation will be possible. ' '

In Jakarta Kota substation, one set of 3,000 kW rectifier will be added for the new line, for
2 sets of 1,500 kW rectifiers will be already installed for Western Line.

Bul asindicated in the volume of calculation, the re-examination will be required, when these
train operating conditions should vary widely, although in the calculation, the loads of
Jakarta Kota substation are esteemed to include Western Line, Fastern Line, Tanjung Priok
Line, and Central Line.

{(3) Cooling System of Reclifiers

The rectifies will be three-phase bridge conneclion silicone reclifies which are most common-
ly used, and the cooling system will be oil-immerced sell-cooling syslem. This system is
commonly used now that the reliability of siticone rectificr elements are remagkably im-
proved, and the maintenance will be very easy due to the sealed type structure the same as

the transformer. . o

{4) Time Schedule Operation

These substation equipment will be operated by the lime schedule operation, the same
system as in Westem Line, considering the reduction of the labour of the maintenance staff,
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6--9-4 Power Receiving System

(1) Conditions on PLN Substations

Railways _Iake a charge of transportation in very wide area, accordingly the train stop on the
way by accident, made a congestion all over the lines. Therefore, PYK A’s traction substations
wilt require to procure the power source of the most stable and best quatily. Morcover, the

Mactuations of the electric traction loads are very wide, and give bad influences to the power
transmission system of PLN.

Therefore, lo PLN substations, the power source of 20 kV, 50 Hz, about 200 MVA will be
required.

(2) Power Receiving System
1) Exclusive Distribution Line

Power re;fei\ring system of PJK A’ substation will be made direcily from PLN subsfalion
with the gdistribution line of exclusive use, If the power receiving should be made from
the general distribution line of common use with ordinal customer, the {raction load
will give a bad influence on the ordinal user, and al the same time, the retiability of the
power supply in PJKA’s substation will be lowered.

2) Unit Substation System

The unit substation system is as shown in Fig. 6-9--3. This system is adopted in
Western Ling, and has a merit that the specifications of equipment are all the same from
the powes receiving cubicle to the rectifies. But to think of the instaltation of three sets
of more .c'-!‘ rectifiers, or the easiness of the operation of two sets of rectifiers, this
system is not recommendable.

PLR PIN PIXA
Substation Switch House Substation

Exclusive Distribution Line
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3) Common Bus System

Te conumon bus system is, as shown in Fig. 6-9-4, the system that the common bus
is installed on the primary side of rectifier equipment and one circuit of two is standby.

The merils of this system are the easiness of the addition of equipment, and that the
. management of rectifier equipment is possible only on PIKA side. But the demerifs are
the increase of construction cost, and that much carcs must be faken at the maintenance
work because the comnion bus is always energized. -

PLN PLN PJKA
Substation ’ Switch House Substation

)
_/

[] Circuit Breaker @ Transforaer

Exclusive Distribution Line

Fig. 6-9-4

4) Power Receiving System in each Substation

At the discussion with PLN, it was required that the number of power receiving circuits
will be upto two circuils for each substation. '

Considering that condilion and the study on the system described in the former sec-
tions, the power receiving system in Cengkareng substation will be common bus system
with two sets of rectifier equipment and one set of distribution transformer.

In Kapuk substation, one set of rectifier equipment is planned to be installed, and it will
be enough for the inecrease of load in the future. Therefore, the unit substation system
will be adopted for Kapuk substation,

In Jakarta Kota substation, the amount of equipment will be three sets of reclifier
cquipment (existing two and added one) and one set of distribution transformer. There-
fore, the reformation to the common bus system must be performed.

(3) The Study on the Short Circuit Cwirent and Voltage Regulation in Fach Substation

PLN substations from which PJKA substations will receive power, will be as shown in Table
6--9- 4, according to the discussion with PLN, and the PIN power map around the new line
is as shown in Fig. 6--3-5.
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Table 6--9-4

_ Name of Name of Distance between PLN
PJKA Substation PLN Substation and PJKA substation
Cengkareng Cengkareng 10km
Kepuk Durl Kosambi 8km
Jakaita Kofa Ancol I km

The results of the calculation of the short circuitl curent, voltage regulation, rating of 20 kV
CV cable are as shown in Table 6-9-5.

Table 6-9-5
: : Cengkareng Kapuk Jaksila Kola
& of |

Name of Substation Substation Suhstation Substation
&fch;:e thott | Max. 198 MVA 223 MVA 350 MVA
capacity Min. 194 MVA 219 MVA 3I6MVA |
Voltage regulation 39% 28% 22%
Ratzd shod circuit breaking :
current of 20kV circuit breaker KA 25 KA 25 KA
Required size of 22 kV cabke CV I cure CY lcoxe CV 1core

- : 150 mm? £50 mm? 150 mm?

LECIND
{1 BN Sulstatfon
@ FPIAA Substaticn

. Erciysive Trangnlcsicn

DURT KOSAMBE tice

~—— Transaisston Lire

Hanpang

Fig. 6-9-% PLN Power Map
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As three-phase short circuit capacily of each substation is about 200 MVA, there is no pro-
blesn. The voltage regulation is nol necessarily required to be taken into consideration in DC
electrification and the upper limit of that value is not determined. The calculated vatue of
the voltage regulation is 3.7% at the maximum.

hl

The 3-phase shorl circuit capacity of the circuit breaker is determined on the base of that of
Jakarta Kota substation and the circuit breaker of the same capacity as that, will be adopted
in other two substations considering exchangeability. The type of the circuit breaker will be
vacuum type considerning the performmance and the point of economy.

As for 20 kV cables, the size of which is determined on Jakarta Kota substation will be used
the same size in these three. -

(4) Coordination with PLN

The protection system of power receiving system will be shown in the single line diagram in
the drawing volume. In the leveling of the protective relays, a coordination with PLN will be
required lest PLN circuit breaker should break at 250% load of the installation capacily,
because the traction foad is fluctvating tead in wide scale.

As for the period of the power receiving from PLN will be requited before 6 months of the
completion of the construction.

The PLN power delivery equipment for Jakarta Kola substation at the slage of Western Line
electrification, is (o be installed considering the fulure increased load, caused by Cengkareng
{ine and increased train operation, avoiding the future reconstruction.

6-9-5 DC Feeding Circuits

(1) Parallel Feeding

The standard feeding systein in DC feeding cireuits is parallel feeding and sections wilt be
installed in front of substation for the separation of circuits,

As JIAC side of Cengkareag substation is dead-end, ong direction feeding will be adopted.
in the stage of the double track construction, tne study will be required as to the connection
of both feeders of up line and down line.

{2) Installation of Standby High Spced Citcuit Braker

The standby high speed circuit breaker (hereinafter called HSCB) will be installed for each
substation considenng the convenience of inspectors of HISCB, and the shostening of power
outage time in feeding circuit, by manually changing the fault HSCB to the standby HSCB at
the site.

(3) The Section of Feeding Circuits around Jakarta Kota Substation

The fceding to Jayakarta direction will be made from Central Ling, due to the arrangement of
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signals as shown in Fig. 6-9--6,

Potential
Cengkareng line 7\ al difference
t f

| A
HSCB ~=+—[;

Jakarta Kota

SS
HSCB L
10 T fceding curvent Jayakarta
Kota - Central line \ stn
Fig. 6-9-6

In this case, when a {rain passes through the seclion potential dilference arises at the section.
This is no good. Therefore, as the countermeasure for this phenomenon, a connecling wire

wilt be installed belween the secondary side of the feeding HSCB for Central Line and the
Jayakarta station side of the seclion as shown in Fig. 6-9-17.

Cengkareng line

N "'
HSCB J;
2N
Jakarta Kota Connecting
55 wvire
HSCB = : Jayakarta
10
Stn
Kota Central line
Fig. 6-9-17

(4) Protection of Feeding Circuils
1) Protection of Feeding Circuits

The protection of the feeding circuils witl bz made with self-detecting type S0F and
linked breaking devices (hercinalter called LBD) for higher reliability. But LBD cannot
be adopled theosetically for a one direction feeding circuits. The power source equip-
ment for LBD must withsland AC 5,000 V. Without this measures, the fault of 2 sub-
slation will be extended to the telecom dine.

LBD will be also installed belween Duri and Jakarta Kota substation and between
Gambir and Jakarla Kota substation, to make sure of detection of fauits.

The calcutation is made for the possibitity of the protection of the fecding circuits in
both cases of with LBD belwegna Cengkaréeng and Kapuk substation, and without LB
(only $SOF) between Cengkareng substation and JIAC station. The schematic diagram of
LBD is a5 shown in Fig. 6-9-8.(Refer to the volume of czlculation)
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2) Protection of DC Buses

The 64P -,f;'ill be installed belween the negative DC buses and the ground for the di-
~electric breakdown in substations.

- This 64P is a indispensable re¢lay for a DC substation. There are some examples that a

- fault accident m a substation extends to a fire, due fo a failure of an carly detection of
“a fault without 64P, '

6-9-6 Power Filters

n (he slage of Ilansfen_'mg 3-bhase AC 20 KV to DC 1,500 V, higher hanmonic waves arise,
higher harmonic waves give bad inMuences to the telecom and signal cables,

To restrict these higher harmonic waves the power filtess (series reactor and filter) will be

installed in the DC side of each reclifier equipment. As series reactors generate much ileat.
they will be installed out of cubicle.

6—9—7 Distribution Transformers

For the powe_r'_dislﬁbuiion to the auxiliary equipment, installed along the railway, signals,
alarming devices in level crossing, lighting facilities in the stations and telecom facilities, the
distribution transformers will be installed in Cengkareng and Jakarta Kota substation.

6-9--8 Remole Supenvisary Control System and Contro! Center

The power dispatch conter in JABOFABEK area is planned to be installed in Manggarai.

Therefore, Cengkareng and Kapuk substation will be remotely controlled from Manggarai
Center.

The remote supervisary conftrol system will be F:1xN system, the same as in Western Line.
The items of controls and indications will be as shown in Table 6-9-6, 6-9-17, 2nd in
Jakiarta Kota substation, a reformation of the contro} panel to be changed to the new items as
shown in Table 6-9-8, will be required.

The required number of pairs of telecom cables will be as shown in Fig. 6-9-9, But the
cable installation design between Jakarta Kota and Manggarai is planned in other project.
Therefore, some coordination with the staff of that project will be required.
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Table 6-2--6 Cengkareng Substation

CH Item Conleol Indication | . Flicker Bl Buzzer -
1 | Receiver (‘B(S?R‘) ON,OFF | ON,OFF 0]
7 | ReceivingCB (52R2) ON,OFF | ON,OFF o
3 | Rectifier CB(52-1) ON,OFF | ON,OFF o)
44 | Reclifes HSCB(S4-1) | ON,OFF | ON,OFF o |
|5 | Rectifier CB(52-2) ON,OFF | ON,OFF o
6 | Rectifier HSCB (54-2) ON,OFF { ON,OFF O
7 | Feeder HSCB (34F 1) ON,QFF | ON,OFF O
8 | Feeder HSCB (S4F 2) ON,OFF | ON,OFF o)
9 | Distribution CB (52D) ON,OFE | ON,OFF O
10 | Distribution CB (521) ON,OFF | ON,OFF O
11§ Remote Control Test
12 | Beavy Fault ON O O
13 | Light Fault ON O O
14 { Remote Contiol {43R) ON &} , O
15 | Door Open ON O O
16 | Linked Breaking Receive ON O 8] "
17 | Ground Fault (64P) ON o O
18 | Power Source Trouble ON O O
19 | Emeigency Stop ON ON QO O
20 | Spare
21 | Spare
22 § Spare
Table 6-9-7 Kapuk Substation
CH Iem Control Indication Flicker Bell Buzzes
1 | Recxiving CB (52) ON,OFF | ON,OFF o '
2 ] Rectifier HSCB (59) ON,OFF | ON,OFF O |
| 3 | Feeder HSCB (54F-1) ON,OFF | ON,OFF | ©
4 ]Feeder HSCB(S4F-2) ON,OFF | ON,OFF O
S | AirSwitch {AS) ON,OFF ] ON,OFF O ]
6 | Remote Coatrol Test
7 | Heavy Fauli ON O O
8 | Lizht Fault ON O ) O
9 { Remwte Control (43R) ON O O
10| Door Open ON o) 0 ]
11 | Linked Breaking Receive ON O O ]
12 | Giound Fault {(61P) ON O O
13 [Puwer Scurce Trouble ON o O ]
14 | Em2rgency Stop ON ON O O
15 |Spare . ]
16 |Spare '
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Table 6 -9-8 Jakarta Kota Substation

CH [tem Control Indication Flicker 1 Bell Buzzey
1 | Receiving C8 (52Ry) ovore | ovoFr | o
2 | Receiving CB (52R1) ON,OFF | ON,OFF | o T
3 | Restifier CB(52-1) ON,OFF | ON,OFF | o 1 )
4 | Rectifier HSCB (51—1) ON,0FF | ON,0FF | o o
5 | Rectifier €B(52-2) oN,0FF | ON,0FF | o
6 | Rectifies HSCB (54-2) oN,0ff | ovorr | o R
7 | Rectifier CB (52-3) oN,0Ff | on0fF | o I
8 { Rectifier HSCB (54-3) ON,OfFF | ON,OFF o
9 | Feedet HSCB(34F 1) ON,OFF | ON,OFF 0
10 | Feeder 11SCB (54F 2) oN,0FF | on0Fr | o
1 | Feeder HSCB (54T 3) ON,OFF | ON,OFF | o B
12 | Feeder HSCB (S4F 4) ON,OFF | ON,OFF | o |
13 | Feeder HSCB (54F 5) oN,0fr | on0FF | ©
t4 | Feeder HSCB (54F 6) ON,OFF | ON,OFF | © o
15 | Feeder HSCB (S4F 7) oN,0fF | oNOFE | © B
16 | Feeder HSCB (54F 8) ON,OfF | ONJOFF | ©
17 | Feeder HSCB (54F 9) ON,OFF |} ON,OFF Q
18 | Feedes HSCB (54F 10) ON,0fF | ON,OFF | © B
19 | Distribution C8 (52D) ON,OFF | ON,OFF | ©
20 | Distribution CB (52L1) ov,of | oxvorr | 0
21 { Remote Control Test
22 1 Heavy Fault ON o O ]
23 | Light Fault ON O O
24 { Remote Control (43R) ON o o
25 | Door Open ON o o
26 | Linked Breaking Receive ON O O L
21 | Ground Fault (64P) on | o o
23§ Power Source Troubke ON | O A
29 | Emesgency Stop ON oN o | o .
30 Spare - ]
31 | Spare
32 | Spase -
33 | Spare L o N I
34 | Spare ] |
35 { Spare N A I —
36 }Spue N I S
31 | Spare | —_ —
38 | Spare S
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Cengkareng Kapuk Jakarta Kota  Kota
Substatlon Substation Substation Stn

L)

" . r
Remote . - 2r -
Control § ' 2P
- 1P ip . 2P To Duri Substation
t t 3 —
LBD X *T"2p  To Caubir Substatfon
i 1pQe) - ¢ 1P (1P)
DISpﬂtCh ) l.P(lP) r :
T€ lephone g t

The number in ( ) fndicates ‘the spare pafrs.
Fig.6-9-9
In Manggarai Cenler, a direct telephone to PEN must be installed 1o make a close¢ conneclion
wilh PLN. And a establishmenl of a new maintenance oflice near Jakarta Kota station will

be required, because the quick arrangemenls in an emergency in the substations are hardly
made due to the far distance from Manggarai.

6--9--9 DC Power Source Equipment

DC 100 V alkali batteries and battery control boards will be installed for a power source of -
circuil breaker operations and control circuits.
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6-10 Overhead Contact System
6-10—1 General |

These standards are to provide rules for the design of the overhicad contact system of (e
new line for Cengkareng Airport in accordance with that of Western line,

6-10-2 Electrification System

The electiic system will be direct current, and the voltage will be as follows:
Standard vollage | 1,500 volt
Minimusm voltage 1,100 volt

6-10-3 Insulation Coordination and Insutation Level

Lightning asresteis will be installed on the feeder wires, making the insutation coordination

with the substation equipment. The basic impulse insulation level in the oveshead contact
lines will be 50,000 volt or more.

6-10-4 Composition of Feeding Circuits

The feeding circuits will be co:ﬁposed with circuits devided in each substation, for mini-
mizing the power outage area in faults and maintenance works, and making easy breaking of
shori ¢ircuit currents,

6-10-5 Crearances of Overhead Contact System

(l)i The clearance belween the energized parts and the grounded paris in the oveshezd con-
{act system witl be as shown in Table 6--10-1.

Table 6-10-}
Classification Clearance (mm)
General 250 o1 more
Minimum in an unevitable case 70 or more
Minirmum in an momenlary access 30 or more
L. -

(2) The clearance between mutual feeders belonging to diffesent circuits will be 600 rm or
mose.

(3) The messenger wires, pull offs, steady braces, installed under overbridges or struciures
of platforms, will not be energized in case of close access 10 these struclures.
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6--10-6 Design Conditions

(1) Tempeiature

The standard, maximum, minimum temperatures to be used in the overhead contact system
design, witl be as shiown in Table 6-10--2. S

Table 6—10-2
Standard Maximum Minimum
30°C 40°C 20°C

(2) Wind Velocity

The maximum wind velocily to be used in design will be 20 m!sec.r

6-10-7 Safely Factor

(1) For the overhead contact system facilities the following safely factor will be required
to the assumed wind pressure load and tensil Yoad. ' ‘ '

Table 6-10-3
Sort ftem Condition Safelj' factor
Wites ‘Hard-drown copper | To tensil load 2.2or moie
Other wites dillo 2.5 or more
Steql To yicld strength 1.5 or moie
Structures _Conefele poles To breaking load 2.0 or morg
Guys To tensil load 2.5 of more
Stem insulators To bending breaking load 2_.5 or moie
Insulators To l-_ensil breaking toad 2.5 or more
e | Somenetantin
[ e To breaking load 2.0 of more

(2) The overhead contact system [acilities will be installed so that the train operation will _
be possible in the monetasy maximum wind velocily, 20 mfsec.
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6-10-8 Dielectric Strength and Insulation Resistance

(1} The overhead contact line circuits must withstand the applied AC voltage, 1.5 times the
operation voltage between the lines and the ground, for 10 minutes continuously.

2) The insulation resistance between the lines and the ground must be such a value as the
leakage current in the operation voltage is 10 mmAfkm or less.
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611 Power Distribution Linas
6-11—-1 General

Generally speaking with the adoption of the electric interlocking devices in signaling, the
power distribution lines will be required for power supply to the signaling devices and the
other railway auxitiary equipment along the tracks for the more reliable power source. In
this new line for Cengkareng Airpoil, the power distribution lines will be insialled,

6—11—-2 Power Distribution System

{1) Ctlassification

The power distribution system for the railway auxilliary equipment, signaling devices, level
crossing facilities, telecom devices, lighting facilities in stations, signal cabins and watchman’s
sheds, will be classified as shown in Table 6—11-1. Without distribulion lines, the electric
power will be delivered by PLN directly at each site in low vollage or medium vollage.

Table 6—11—-1 Classification of Power Distribution System

Electric System y
Track I;'—'.)' of Loads ‘Mapagesnent
Phase | Wire | Voltage inés
Without distribution lines
Single 1 2 20kV 1 Signaling & Lighling
- of
3 3 6kY 1 Signaling, Liznting &
Motor Loads
Without disteibution lines
) 2 2 | signaling & Lighting | Mutual
changeover
Double| 1 2 20kY 1 Signaling h‘{:.ulual '
Of P changeover
6 kV !]:Lg;] dl;ng & Motor without motor
loads
3 3 p Signaling Mutual
: Lighting & Motor changeover
Loads

The principle in the selection of the system is that the more reliable system should be

adopted for the more important line. The importance of the lines will be evaluated by single
or double track, electrified or not, short or long headway, the composition of train, namely
4—car or 8—car train, mechanical or electric signaling and etc.

(2) Lilectric Systein.
1) Phase

There ate many kinds of ¢lectric facilities in railways, and most of them are available
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with two-phase power except three-phase motor loads. Signaling devices are also availa-
ble with two-phase. The main purpose of the distribution lines is the power supply for

the signaling devices, therefore, the phase of the distribution tines is enough for two-
phase from the point of economy.

If there are no three-phase motor loads in stations os other sites, it is no problem. But if
any, three-phase power will be required. Especislly if the amount of them are over the
limit of the low voltage supply, the medium voltage supply will be required. And like

- this new line, if there are no low voltage distribution Yines along the track, the three-
phase power supply will be impossible. Especially in the airport a big three-phase power
supply cannot be exepcted by PLN.

In the near future, in Jakarfa most of buildings will be equipped with air conditioners.
Therefore in each working offices in the new line, much of three-phase loads are in-

stalled. Therefore, as the phase of the distribution line, theee-phase will be adopted for
the convenience of three-phase loads.

2) Voltage

Two sorts of voltages can be considered for the distribution lines. They are 6kV and
20KV, and the latter is standatrd voltage of PLN distribution lines. But the capacity of
the electric facilities in railway is small enough with 6kV supply. Therefore, 6kV will be

adopted for the voltage of the power distribution lines in PJIKA from the point of
economy.

3) Ground System

_A grounded system and a non-grounded system can be considered. The former is easy in

‘ protection relay system. But from the following seasons, the non-grounded system will
be ado_pléd. First the nongrounded system gives few inductive interferences for a
telecom ang sienal lines. Next, even in the light ground fault the distribution lines can
continue fo sypply power with this system. The demerit of this system is the difficuity
of ground faull detection in case of the cable installation along ali line length. But in the
railways, the distsibution lines are usually instatled in the avernead system on the pole
for the ovethead contact system. Therefore, the ground fault detection is possible.

{3) Number of the Lines

The number of the distribution lines is usually one for the single track and two for the double
-tracks. The mouating of two distribution lines to the same pole is not economical compared
with the reliability. And the cable installation of second line is too expeusive. To think of the
importance of the single track line, one distsibution line will be enough for the new line. The
two lines, two powers system will be completed in the stage of the double track, adding one
more line.
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In conclusion, the power distribution sysiem for the new line will b¢ three-phase 3 wires
6,000V 501z non-grounded system.

6—-11-3 Power Distribution Line Network

The network of the distribution lines for the new line will be as shown in Fig. 6--11--1. In
this system, an intermediate load break switch normally open will be installed in Kapuk
substation for the separation of the line and the changeover of the pov.cl supply darectlon,
and semotely controlled ltom Manggrai Center.

And some pole air switches shall be inserfed also into the line at the each station and signal
station, and the joints ol branches, for the separation of the faull section. Using these
swilches, the loads between Cengkareng substation and Jakaita Kota subslation can expect
the power supplies from both direclions. Bul JIAC side of Cengkareng substation and
Jayakarta side of Jakarta Kota substation will be obliged to get power only from one
direction.

As for Jayakarta station, the power supply will be made from the future dislribulion lines in

Cenlral line. In that stage, the distribution line of Jayakarla side of Jakarta Kota wilt be
remoyed.

6-11-4 Allowable Voltage Drop

‘The allowable voltage drop of the distribution lines will be within 6%.

6-11-5 Power Distribution Equipment at Station

The single line diazram of the power distribution equipment at JIAC and Kota Intan Stalion
will be as shown in Fig. 6-11-2. At Kola Intan station where the both direction powel
supply can be expecled, two banks of transformers witl be inslalled, one bank will be
standby. At Cengkareng station where only one direction power supply can be expecled one
bank of transformer will be installed.

6-11-6 Transformer Stations Qutdoor Installation

The transfossmer stations wilt be installed on the poles for the wayside electsic facilities. For

the signaling load in A and B signal station, where the both direction power supply can be
expected, two banks of transforniers will be installed.
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6117 InstaMation Capacities of Eleciric Facilitics

The installalion capacities of the electric facilitics in each sites will be as shown ip Table
6-11-2. The number of the transfonners will be also shown.

6-11-8 Capacities of Distribution Transformess in Substation

The capacities of the distribution transformers will be calculated from the jastallation
capacity of the auxiliary electric facitities in the new line adapting demand factor (about 0.7).

In conclusion, the capacily of the distribution transformer in Cenghareng substation will be
300 kVA, and in Jakarla Kola substation will be 500 kVA considering the increase of the
service areain the foture.

6-11-9 " Overhead Distribution Lines

The one line of distribution line will be installed op the poles of the overfiead contaglsysiem,
by the wse of 6.6kV grade polyethylene insulated wires apd su§p{-nsiq=n; insulators for.dhe
higher reliability. The size of wires will be 38 mm? , which is ¢nough size fo keep the yojlage

required positions.

61110 Overhead Ground Wites

The ovezhead ground wites will be installed on the top of the poles covering the distribution
lines and the ovethead contact system against lightning, by the use of galvanjzed steel strands
55 mm? and spliced-anns.

:6-411—=11 -Salt Contamipation Proof

‘Every ¢lectiic device in ontdoor instailation will be sai contaminztion proof type.
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Table 6--11--2

Instaltation Capacily of Elcclric Hacilities

,%é-o“ of-& :4-; B _ Site L Transformer
e R T I
T acs 1 | 26s5+67434434=1615 | 1 150 |
Lighting | KotaTatan st | 1 | 374358+42=137 Ol 00
Motor L . . R P
Telecom | Signal Cabin A 2 20 2 20
| Signat Cabin B 2 (5 2 0
Waichman’s Shed 15 0.3 o 13 5 ]
‘ Kota Intan Sin i 1 —_IE)_ (P 10
Signaling | Signal Cabin 4 0 Y 10
| Watchman’s Shed | 1S l 13 3
Totat 438 484

Note: The numberin () indicates standby ones.
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612 Signalling System
6-12-1 General
Signatting system will be provided to ensuse efficient control of train opcrations and safe

operation of trains at high speed. The system will comprise the following devices ip such a
pattern as designed to cope with the futwe opcrational plan for the JABQTADEK arca.

(1) Block devices will provide autometic block system for single (rack.

(2) Signalling devices will be of speed contsol system which is dosigned to display the nip-
ning speed for (rain opesation with the colour figi signal.

{3) Electric switch machines will be installed to switch and lock tornouts in the relay jn-
1leriocking section.

(4) Relay interlocking devices will be installed so as to provide ipterfocking relitions among
signals and switch machines and to operate elecinically them.

(5) Track circuits will be installed to detect the occupancy of {rsins at each station and
‘between the stations.

:(6) Level crossing facilities will be provided with alasm signals and banicis disizaed for both
automatic and manual contiol (o prevent any accidents at fevel crossings.

i(7) iGround devices of automatic tain stop system (A15) will be provided to compensate
any failue o be caused by:the train driver.

i{8) Signal cibiles will be instilled to transmit pecessaty ifermations énd deta for indication
and contn! of signal enuipmeant.

((9) Bkeltic power will:be received fiom the exclusive disinbution line becayse the powgr
ssource: must ensutie stabitized supply-with good quzlity. ;The Stand-by generator witl be
sinstalled wherever deamicsl negessiy.

tEntice . signalling system for the New Railway (Line will be &5 shown on the atiached Fig.
6-412-41.
£6-112-22 Xrain Opsration System

{The-signalling syytem. for.{tain opsiation on the New Railiway Line, 85 the transport incans for
2irpgrt passengsts and wotkses. is planned as rueationad fisreumder.



(1)} Route Sciting

Signal cabia at cach slation and signal station will be provided with a control console of telay
interlocking device. Since the whole section is of single track, only one t:ain should be
operated in the section between the two adjacent stations. To comply with this need, a
couple of traffic levers will be provided for both of the nzighboring stations, Prior to de-
parture or anival of the train, signal operators at the two stations wilt notify each other
through the Di;ecl. Line Telephone. Firstly, the lever will be handled toward the arsiving side
at the arrival station and then the other lever at the depariure station will be handled toward
the depariing side, After handling of those levers, the system can secure its di_reclional selling.
The proceeding route for the teain of asival or depariure can be cleased by depressing the
starting point button at each corsesponding signal on the track diagram of control console
and the ariving point button at the point of entering and leaving, thus the turnouls on the
desired route can be switched to cleas the roule so as {0 enable the signals to indicate the
cicar aspect.

(2) Train Operation

If the desired route for the train is cleared as refesred Lo in (1), the clear aspect is indicated
on the starting signal and the home signal at the next station, the train can be driven to its
destination safely without fail if operated by the driver at such a speed as meant by its signal
indication.

(3) Shuntinz Operation

At JIAC statio, it is required that shunting operation of trains mutually between the amivalf
departure track and the stabling track, becausg of having two amrival{departuie tracks and one
stabling track. After simultancous deprossing both shunting and startung point buttons on the
track diagram of the control console at JIAC station, the clear aspect can be indicated on the -
shunting signal by depressing of the amriving point butlon,

6--12-3  Control and Qperation of Level Crossing Equipment

The New Railway Line constitutes the high speed operating section designed at a teain speed
of 160 kny per hour. Therefore, all the Ievel crossings (at 15 points) will be provided with
alarn signals and barriers Tor safety protection of road vehicles and pedestnians. The control
system is so designed as to automatically detect the approaching train and stait up the alaim
signal tiwough the train Jdetectors or the track circuits provided within station yards. Level
crosstng oquipmicnt will be equipped with the lever switch to select control modss of
autoiatic, semi-automatic and manual controls, Manual operations of the equipnient are per-
formed by Jepressing a push button. '

0-12--1  Signalling FacHities

(1) Relay hndcilocking Device
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Signalling equipment and switch mezchings will be installed 1o ensaie safe and clficicat opor-
alion of cach feaving or artiving tain 2nd shuwtivg cars at cuch station. o provide pralt
control over those equipiment, the relsy intedopking devine will Us instolled, conprising con-
teol consdle, relay board, terming) boerd, instrument bocd, casipment saek, ang power dis
tnbution board. Control consoles provided wl eack signd cabine will be of mosaic type, and
rute zelting will be made by two push buttons. Indication.of the sonsvle witlbe s folloys:
severs] indicalion bamps zre lit white on 2 rute to ingicate the mte cleamnee Wicn e tpte is
L W 70 for mmival of d(p!ﬁu!f of & Urain. I e Arain epfer ;Itit;mk‘_, lli!«“!iu_(hi.;ilioi\ if,,_mp_“_,
tusned 1o red by procesding of the Leain. Adter the i passing thrpugh o scotiop on.the
raie, The indicztion lemp is furned off anl retuined 10 standpy position ip .arder. Plogk
gystern For the section of Jebarle Kots-JavakactaSawainbesar stations willbe connasted fp
conperste with existing $ & H Type Hand Opurated Lock-gud:Biock -Syiteps for sheCepirgl
Line. Irterface Govice will be Juovided at .t Savakaria gznalstation do .conveqt siznals
supplizd from the Lock-and-Block System of dive ComnalLine ang the Relay dntziosking
-D“xm*. of The New Reitw 23 Ling 40-94"it-.9lm.r ;Jay.lka[w ﬂ:rqf atiop has v ledip opgr-
mate suse bj an opsration statl at L(}amii_u -,Sl_-ll!.Qn!_lﬂl_il,l_.l__!ﬂgmagl_)i[i\‘i=.,|_.‘}ii_c lelophionas.
Numbeting sysiems for signals antl switleio madiines will:be showp onthe gitashed:Fig.
6-12-2.

(3 “Bigndls
Anstructions will be given a5 &0 diee aumiig copditions: preyailing ahsad oluthiz azin by In-
dization nlsigndls.
1) Sigrmil hadlication Byvatiam
Sigea) indtication aystem s favies! asa spead sipgap! syste: sigrdfyins roptnicted x-.» =3
o isiin.opzation with sigedt ingdicition of colour light sigaals instaliad on die \\.a)s
#) Spessl thpiication Hiteps:

Spoett iimlication sieps A shassifid infe; five (3} £2182: aricy e presentad Gosivaliy by
e (pioceetl St max. primissive spead o
with cate at 15 kmii) amt Rad"i(ghon): ingliding “Yehow™ - vGreon” (provesd
Atrerdpced spad.at oM mnfi} ard Wellop™ - Weltow™ (procead with (aution et
25&min).

the ,\;_1.;«).1) “Yehow' (;{;_.u-ej

D) ¥l - Green’ and “Yellow™ -« “Yellop ™ Aspivis:
Jtioughyiicse sieng! aspavis 3ic, st rdopiad-Jor tha prograssd Neve Railway Lisc,
;m :n;pc-;t - ,\e}uo;ﬁ “\}Jw,p ey, b2 used i sueh ovends thet 1 brespsble

......

qum*d dmmpc 1p!rodu-;e s,}n‘d }lom ;‘Gum ;(l(ﬁ Lumh}to b \e.lo-v (:h NGB A
;hq;;; ge.of he visugl distange, 1o the signeds alivad or YWellow™ - v Yellow  aspont
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are indicated on the signal ahead. In the meantime, “Yellow" aspect will be used in
the event of insufficiency in the safely distance for overrun at ““Red” indication on
the signal ahead or in the case of inability to use the “Yellow” signal (45 km/h)
because of the low restricted speed allowable for passage over the lurnout.

2) Colour Light Signals

Colour light signals will form up the structure of either 2 aspecis or 3 aspects by
fabricating on each signal unit for separate colour identification of “Green”, “Yellow"
and “Red”. Colour kight signals witl be categorized as follows:

a) Home Signals:

Signals will be installed al both ends of a station, giving insteuction as to accepla-
bitity or unacceptability of the inconsing train in approach to the station. The pro-
Lection coverage under the signal is limited up to the aggival track.

b} Starting Signals:

Signal will be installed on the departure teack at a station, having the function to
issue penmission of departure to the oulgoing train from the station. The protection
coverage under the signal is extended to the home signal at the neighbouning
stations,

¢) Distant Sizgnals:

Sizgnals will be installed about 500 m in advance of home signals to seive as the an-
nunciators of the indicated signal on the hiome signals and also to give instructions
to the train as lo the salely speed applicable to its inward access.

d) Repeating Sizgnals:

Siznal witl represent the signal indication appearing on its main signal, covering any
shortage of the visual distance to hone, starting and block signals.

3} Shuniing Signals

Shunting signals will be of a position light type to indicate “Proceed” aspect by tow
white lamps and “Stop” aspect by a “Red” light. The shunting signal ass¢ibled with the
starting siznal witl work only for clear indication by two white lamps.

4) Fmergency Sizgnals

Emergency sigaals witl be provided with the home and starting signals. Itis installed so
as to accepl the incoming train inward from the signal after confirming indication, by
communication with and consent of the operating staft, only in the event that “Stop™
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or no light is indicated on the main signsl.

5 Markers

Markers will be installed, wherever deemed necessary, to idenlify respricted speed re-
Jeasing, shunting limit and car stop.

{3) Switch Machines

Switch machine will be provided 1o switch the trunout in the desired direction as miay be
required for setting up the clear route for the train. Power for such switching will be sup-
plied by the electric motor. The switch machine is of a tratlable type (o be capable of throw
over the turnout automatically in the opposite directjon so as {o prevent derailment and o
protect switching imechanisms thereol or turnout if it should be pressurized beyond a certain
limit against access of any train [rom the direction of the roule:not as yel cleared for trafiic.
In this case, warning indicator provided on the control console is flashed.

(4} Track Circuits

Track circuits instalied for train detection within station yards are of a commercial frequency
type and are desipned Tor centralized systein. The divided frequency track cirguit will be in-
stalled interstations. However, both divided frequency and commescial frequency long track
circuits will be installed between the A and B sigaal stetions; the two stations are separated
more than 5 km apart from each other. Each station will be equipped with the approach relay
connected fo the track cireuit in order-that approach of any ti2in 1o the point about 1.2 km
in advance of the home signal can be detected. The track circuit constitules power receiving
and transmit{ing equipment, track relays and approach relays.

{5) ‘Lev¢l Crossing Facilities

‘Level crass mg I'aculm-:s will consist of the following lems to be installed for safety and pro-
{tection of road vehicles and pedestrians and for prevention of treffic accidents at the crossing.

1) :Level Crossing Signals:

-Signals will be provided 1o natily gppmsch of 3 train o crossing vehicle doivers and
pedestiians _tp'_me,'ms_qf waining alarm and fiashing lights.

“2) (Level Crossing Barriets:

-Basticrs will be installed to separate physic My atl the vehicles and padestiians from the
_ritway afler Iaps-: of certain time length with approa ach of the train to a kvel crossing.
;Each rod gf the bagrier will be pmnded with two type of warning lanips {0 be Hlashing
and gom;nupyg):lghll;\\qg‘:.ylaylx. working of the bassigrs.
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3) X-mark Indicators:

Indicators witl serve as the annunciator to (he (g2in driver to confirm that the crossing
barriers has completely descended by normal perforimance of the level crossing equip-
ment.

4) Conirol Devices:

Contro} devices will be installed near (he crossings to automalically control the crossing
signals and barriers. Control device consists of relay as the main unit, rectifier, arresler
and alarm sound osciltator which are instailed in a apparalus case.

53) Train Detectors:

Train detectors will be installed respectively at both points of alarm starling and ending,
so that adequate time ol alarming can be ensured at ¢ach crossing. The train detéctors
are provided for open and close citcuit system, and will be installed in tis own box.

{(6) Automatic Train Stop System (ATS)

ATS will be installed for automalic brake control over the (fain to stop it before the danges
zone by alann indicalion against the approaching train if the incoming train aftes entsy into
the access section exceeds the speed timit indicated on the signal. ATS will be devided inlo
ground and on-board equipment. Out of those two categories, the ground device comprising
the wayside coil and its conirol relays will be installed. ATS control diagram and block
diageam of the system will be shown on the atlached Fig. 6-12-3 & 6-12-4. ATS is
designed conlinuous speed check system with speed pattern memory and consist of:

1} Ground Devices

Multi-frequency shift type wayside coil will be installed to instruct the resteicted speed
to the pick-up coil on board. '

2) On-board Deovices

Devices will consist of pick-up coil, speed detector, speed check mechanism, brake con-
trol mechanism, atarm indicator and buzzer and operational switch. It works to stop the
train before the slop indicating signal by automatically energizing the prormal or
cinergency brake if the train speed exceeds the limited speed by instruction [rom the
ground conirol system.

(7) Sizaal Cables

Signal cables will be used for electsical connection between componeats ol the signalling
system. Multicore cables are used to form up the circuit in centralization of cquipment.
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(8) Power Source

Power for the signalling systern will be supplied from the exclusive power distribution kine
for the railway system, since it must be of good quality on a stabilized supply basis. Stand-by
power equipment will be instatled at JJAC station and Jayakasta signal station to supply elec-
tricity to signal cquipnient in case of a failure on the exclusive distribution line and will

consist of a diesel engine driven alternator, rectifier, batteries DC-AC joverter and control
panel.
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6-13 Telecornmunication System
6--13-1 General

The New Railway Line should employ the latest technology for its new telecom system. How-
ever coordination with existing facilities in the JABOTABEK area, and unifonnity with
equipment proposed in the Further Study Report (Telecom System) for Jakaria Metropolitan
Transporlation, issued by PCI/JTC in February 1983 must also be taken into this system.
With the above points in mind, telecom system were propesed for casy maintenance and
operation, and increasing safely operation and efficiency of the railway and passenger service.

6-13-2 Telephone System

A telephone system composzd of automatic telephones, dispatching te!epho'nes', direct line
telephones, and tocal yard telephones will be installed for administration of the railway
systems. '

(1) Automatic Telephones

Subscziber telephones will be used for general communications, and will be connected with
the existing PABX (Philips UH--200) installed at Jakarta Kota station. On the PABX, the
subscriber line relay units have been provided for 200 lines the capacily, and have about 38
open lines at the preseat tine. Since connection of new subscriber lines to this PABX will
be capable. Subscnber telephones will be of the automatic telephone lype, with a dial speed
of 10 pps.

(2) Dispatching Telephones

Train operation and power dispatching telephones will be provided for dispatchess lo com-
municate with local offices. Selective call type train operation dispatching telephones will
be installed in each station, and train dispatch control center to dispatch and comntunicate
for train operations. The units in each station and conteol center will be capable of stalion-
tostation calfs, station{o-control center calls, and control center-tostation or all station
calls. Selective call power-dispatching telephones will be installed in each substation and -
power dispatching control center, and will be used for power dispatch commands and main-
tenance communications. Capabilities will be the same as for the train operation dispatching
telephones. |

(3) Direct Line Telephones

Magneto-lype direct line telephones will be provided to communicate between neighboring
stations for rute setting of a frain, and will be capable of Substitute blocking (Telephone

blocking) if the rute setting can not be made by down of signalling devices incfuding a relay
interlocking device.
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This telephone will be provided with a tape recorder (o make records of communicaiion on
only substitute blocking and not to be used on usual rute setting.

) dea_! Yard Telephones

Magnelo-type local yard telephones will be provided at the signal cabin of a station and 50
meters ahead of the home signal of the station for a train driver to contact with a signal ope-
rator at the signal cabin in case of honie signat down.

6-13-3 Public Address Systein

The Public Address System is made up of an input device, an amptifier, and an output device,
which may be of various types depending on the specific capabilities desired. The simplest
public address system is composed of a microphone, an amplificr, and a speaker. Railway
public address systems are primarily used for passenger service and directions to station
staff, including announcemeits of train approaching, arsivals and depéllures.

Equipment for this system on the New Railway Line will include master public address equip-
ment for automatic broadcast of train approaching and depailure announcements worked by
receiving Lhe signal of a train appsoaching or departure button pushing. It will also have
operation panels with microphone select switch, speakers, and snictophone boxes to broad-
cast at platforms. The three broadcast areas will be the two platformis and Lhe concourse,
and the operating panel will be capable of individual or multiple broadcast area selection.
The microphone boxes will also have broadcasl area selection control for platforms. There
will be an alternate amplifier with a select swilch in the evenl of amplifier failure to ensure
smooth operation.

-

6—13-4, Electric Clock Syslem

An electric clock system will be instalfed at stations and signal cabins to ensure accuracy of
train operations, and to increase passenger service. The electric clock system has either
digital or analog in lype, an analog 1ype with a relatively long visual recognition distance
will be adopted. The analog electric clock system has, in turn, 2 types of independent clock
types and masterfslave types. master-lype clock system providing easy maintenance and no
time differences indicating on stave clocks will be einployed and will composed of a master
clock and slave clocks. The master clock is installed in the JIAC station, and the slave clocks
at each .sla_tion. The master clock will provide a crystal oscillator, will demultiply the high-
stabilily high-accuracy oscillations and will supply 3042¢ond clock pulses to drive the stave
ctocks. In addition, the master clock will be provided with nionitor slave clocks on each
circuil 1o ensure identical times for the entire system, or for each circuil separately, as
desired.

6--13-5 PCM-type Cable Carrier System

The cable carrier system will be instatled between JIAC station and Jakarta-Kota stalion to
save transmission loss and will b provided for increasing of the future communication,
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On the cable carrier system, Frequency Division Mu!hplex (FDM) system or Pulse Code
Modulation (PCM) system will be available. As a resull of total cost e\.atuahon consfruction
costs are almost the same for both the systems; and optical fiber PCM system is planed for
JABOTABEK area, so that the PCM systein would be easier for future interfacing. By these
teasons, PCM cable carrier systenmt will be adopled.

The PCM-ype cable carrier terminal eqmpmenl will be installed at JIAC station and at
Jakarta Kota station, and melalic telecom cables will be installed for the transmission ling.
Repeaters will be provided at intervals of aout 2 km lo control §ransmission loss. One system
(30 channels) of the PCM cable carrier terminal equipment will be installed for aulomatic
subscriber telephones and substation control system.

6-13-6 Telecommunication Cable System

The telecommunication cable system is composed of the main cable, which will have com-
munication circuits for train operations, administration and mainténance; the local cable for
portable and wayside telephones, wayside telephone boxes and distribution boxes. Cabling

methods in aerial, duct and direct burial system will be available, Although the aerial method

is the cheapest; for maintenance, it is not recommended for the permanent line. As about

2J3 of the railway will be embanked, the direct burial system is adopted.. It will be effected

only little by the surcoundings, and should be maintenance-free. The direct-burial system may
use either armored lype cable or corrugated type cable. Corrugated type cable is supesiorin

flexibility, and is superior from the maintenance point of view as the interior seal can be

maintained. Therefore, corrugated type cable will be adoptled for the main telecom cable,

which will be directly buried in the stoulder of the embankment sections and will be installed

within cable ducts provided under the civil work in the ¢levated sections. Wayside lelephone

terminat boxes will be located at 500 meters intesvals along _'the_ track to commuricate with
adjacent stations or maintenance offices as needed by connecting portable Ielephoﬁes. The

distribulion boxes will connect main and local cables, and will be provided with arresters lo
interface with tetephones or other telecom equipment.

6—13-7 Train Boarding Infonmation System

This information system will consist of indication panels and a operation panel. Indication’
pancls will be installed at gates of a slation to inform departure times and desti'nétions of
drains for passenger service. The information system has manual control lype and automélic
control type which indicates a departure time and destination following a train operation
disgram. The automatic lype is for large station. For a middle scale station such as JAC
stalion, semi-aufomatic system having economy and easy operalion will be adopted. Thé
semi-automalic informalion system provides a micro-computer lo operate easily, and will
indicate the time and destination on the panels through the opetaliori panel, -
Train operation diagram will be programmed on memeorics of the microcomputer in advance.
The indication panel has sheet rolling type and flap revolution type. Flap revolution type
indication panels will be employed with advantage of mamtename
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7. TECHNICAL SPECIFICATIONS AND BILL OF QUANTITIES

© 7-1 . Technical Specitications

Technical spécifications have been prepared for three (3) Contract Packages. Conlract pack-
ages shall comprise the following:

Package I for Civil Work and Architectural Work
Package Il for Track Work
Package I lor Etectrical Work

Package I shall consist of earthwork including but not be limited to excavalion (general and
struclural), grading, filling, clearing and grubbing, conslruction of embankment, subgrade
preparalion, concrele structures (reinforced concrete andfor prestressed concrele) for bridges
and viaducts, box culverts, stope protection, various architectural work as required at the
Tocations at Airport Terminal Area and Kola Intan Station including but not be limited to
pavement work for platform and adjacent area, tandscaping and related work.

Package Il shall consist of furnishing and delivering of necessary track materials, i.e. R-54
rails, turnouts, fishplates, bolts, nuts, washers, buffer stops in the types as indicated and
related accessories; and including track laying work.

Package 111 shall consist of fugnishing and delivering and instaltation of necessary equipment
devices and facilitics for substations, power distribution, overhead conlact lines, level crossing
warning devices, signalling and telecommunications.

Emphasis has been made o the necessity of procurement of local materials and products
such as apgregates, soit matenial and cement to the maximum extent for the Project in the

requirements of technical specifications taking into account aation’s demand on this parti-
cular issue. '

For qualily assurance of the products and materials, it has been intended to incorporate
internationally recognized various standards including but not be necessanly limited 1o
ASTM, AASHTO, ACI, AWS, JIS, AREA, DIC or equivalent standards insofar as the producls
and materials {0 be used for the Project can be assured.

Consideration has also been made 1o incorporation of local standards wherever applicable,
provided that equivatent degree of quality of the products can be guasanteed.

Format of technical specifications for Civil Work Package and Electrical Work Package have
been prepared using CS1 (Construction Specification Institute) Format compiling the con-
tents divided into three (3) parts, ie. Part 1 lor description of the work required, references,
submittals, product handling and other items deemed necessary; Part 11 for products and
malerials requirements; and Part 111 for execution of the work, including fabrication, instal-
lation and testing where applicable, except for Track Work Package for which technicat
specification have been prepared in the format identical to the Contract Document of the
similar projects previously executed in the Republic of Indonesia.
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7-2 Bill of Quantities

Bill of quantities have been prepared to such an extent that evaluation of tender can be
made, based on detailed design drawings as a result of the study made mainly on the simifar
type of work in road constsuction and architectural work previously executed in the Re-
public of Indonesia.

Bill of quantities have been prepared for three (3) Contract Packages I, I and 111 respectively.
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8. BID DOCUMENTS

8-1 [nstructions to Bidders

After thorough study on the coltected data and information related to bids under projects

identical to this project, Instructions to Bidders have been prepared for Packages |, 1f and 11,
which comprise the following:

(1) OQutline of the Work

(2) Composition of Bid Documents
(3) General Provisiops

{4) Preparation ahd Submission of Bid
(5) Opening of Bids

(6) Evaluation of Bids

(7) Validity of Bid

- (8) Award of Contract

Appendix

Form1l  Fom of Bid

Form 2 List of Constructionat Plant

Form 3  Price List of Materials Required for the Works
Form4  Wage Rates for Labour

Form 5 Detail Prce Analysis

Form 6  Detail Progress Schedule

Form 7  List of Contractor’s Stall 7
Form8  Curriclum Vitae of Contractor’s Senior Stafy

Form9  Form of Bid Bond

8-2 Conditions of Contract

Conditions of Contract have been prepared for Packages 1, 11 and 13 based mainly on the
Conditions of Contract (3rd edition) published by the FEDERATION INTERNATIONALE
DES INGENIEURS-CONSEILS (FIDIC) as well as on condilions of contracis for the
projects identical to this project. Fonm of Contraci Agreement and Form of Perfomnance
Bond have been also prepared as Appendix.
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9. CONSTRUCTION COST AND SCHEDULE

9-1 Basle P;indiples'governing Estimation of Construction Costs

Construction costs are believed to Muctuate considerably with the economic condition of
Indonesia, the timing of the award of contract and other factors. In this report, the con-
struction costs were estimated according to the foltowing principles:

1))

(2)

)

)

(5)

©

The construction costs were eslimated on the basis of laws, regulations, labor wages, and
prices of materials and equipment, as of October 1983.

The construction costs are calculated on the presumption of international tender, and
estimzitegi in 3 packages, i.e. for civil engineering/ architectural work, track work and

electric work.

The construclion costs are estimated for the domestic currency portion and the foreign
currency porlion according to the following divisions;

Domestic currency portion

— Equipment and materials acquired in Indonesia

—  Wages and salasies for Indonesian workers and staff
— Expenses and profit of domestic contraclors

— Taxes

Foreign éurtency _poition 7

—  Imported equipment and maicrials
— Wages and salaries for expatriate workers and staff
— Expenses and profyt of foreign conlractors

Assumption was made that fax exemiption would be applied to all the materials, tools
and equipmest to be imported from the foreign counfries for the construction work as

“well as any income of all the engineers, personnel and workers, and firnis of foreign

enterprises, who would participate in this project.

All workers engaged in the work are assumed to be Indonesian, and their wages are as-
sessed on the basis of basic wage for actual working hours of 7 hours per day plus
social securily and other allowances.

Materials required for the work will be of Indonesian origin whenever possible, and
foreign products will be imported only when Indonesian products are not avaitable.
Prices of jocally procured materials are assessed on the basis of information issued by

the Ministry of Public Works of Indonesia and the masket price prevailing in Jakarta.
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)

(8)

Prices of construction machinery and tools required for the work are based on the prices
of these equipment brought in by the contractors and taken back upon completion of
the work; these prices were used after then were compared with the domestic markel
prices of the same equipment (imported goods) and found to be lower.

-In addition to the construction costs for the 3 packages which ar¢ subject (o tender, the

budgel for the following items, which are also required for the work, was appropriated: -

1) Cost of Land Acquisition and Compensation for Removal and Relocation. of
Obstacies ' '

The client will be responsible for acquiring tand required for the work and compensating
for relocation of obstacles from the right-of-way. Land cost and cdmpené,ejtion cost for
refocaling buildings are assessed on the basis of DKI information on records of land
acquisition for the airport access road. o

2) Cost for Relocating Airpqll Access Road

The Airport Line will intersect the Airport Access Road at the location apart approx.
2.5 km from the airport. Following discussions with Bina Marga, it was decided that the
road be relocated 1o cross over the raitroad. Bina Marga will carry out the design and
relocation work, while the project will bear the cost for the design and work.

3) Cost for Test Run

The work will be completed almost 6 months before the opening of the Airport Line so
that test runs may be conducted for that period. The cost Tor the lest mns, including
tabor costs for drivers, conduclors, station employces and facility maintenance person-
nel, and electricity cost, is appropriated.

4) Electricity Charges and Deposit

Power will be supplicd by the Indonesia Electric Corporation (PLN), and the client will

pay the charges and deposil to the Electric Corporation, The cost for such expenses is
appropriated.

5) Construction Supenvision Facility Cost

‘The cost of lacitities required Tor supervision of the work; Including of(ices (newly con-
structed, including facilities and fixtures) and auiomobiles (purchassd), as well as main-
tenancefadministration cost of facilities for supervision, is appropriated.

6) Cost for Supervision

The cost ol supervisers and foreign consultants required for supervision of the work,
including salaries, travel cost, living costs and other expenses is appropriated.
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7 Contingency Fund

As contingency fund for design modification, 10% of the cost is appropriated for civil
engineeringfarchitectural work and eleciric work, and $% for track work.

As contingency for inflation, an annval increase rate of 10% is appropriated for the
domestic currency portion and 5% for the foreign currency portion.

(9) Exchange rate of foreign currency is set al RP 980 = USS 1.00 (= ¥235).

9-2 Construction Cost

A summary of the construclion cost, which was estimated in accotdance with the basic

principles of the cosl-estimation, is estimated for the construction of a temporaiy track at
grade and for the track elevating work thereafler.

8-3 Constiuction Schedule

As shown in Table 9-3—1 construction schedule, it would require three (3) yéa:s from com-
mencement of the Civil Work, Track Work and Electrical Work until completion, and entire

work period including acquisition of right-of-way and test run until comntissioning wifl be
four (4) years.
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Table 9-3-1 Construction Schedule Comencement of

) ] Operation
Construction |
Work Period Ist Year 2nd Year - 3rd Year 4th Year
| Ltem ) 1 2]3]4])5[6]l?7)819]10 11112)112]3]4]5]6]7]8]9 10]11}12| 1|2 Jlafselzis|aliof 11] 12| 112]3 415161718)9] 10} 11}12
Survey- Right-of-Way )
ing Stake :
Geological B
Survey Boring | ] . - | -
Earthworks
Civil Bridges and
Hork Yiaducts . : . . -
Road Const-
Yuction Horksg =
Track TraFk Laying
Hork Work - - ]
Track Shift- : .
ing Work |
Airport
Station - _
- kota Intan
Avchi- Station
tectural
Roxk Signal N
< Station
Crossing Hatch-
man's Box
Substaticns
Overhead Con-—
tact Systen
Elic;;:; Power Distri-
ca bution Lines
Signalling
Systen 3
Telecorcuni- -
cation System

Land Acquisition and
Removal of Obstacles

Shifting of Afrport
Access Road

Test Run

Construction Supervision
Facilities
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APPERDIX 1
LISY OF DAYA COLLECTED IN INDONESIA

The collected data and information from relevant sources are descrited
below,

(1) Directorate General of Alr Communication

o Dravings for alxport plan and bridge structures in airport area

o Drawings for various structures in alrport area
o General arrangement of afvport facilities
o Paverent detall of voad in atrport area

o Drawings and information on plantation in atrport area

(2) Directorate General of Highways
o Manual for design of road
o Feasibility study on Jakarta harb;ur.road
o Standards and codes on road
o Dra§1n33 on alrport access road
o Dravings for future plan of Jalan Jembatan Tiga
o Set of tender documetn for Jakarta - Intra u?ban tollway

o Jakarta - Merak highway project bid schedule

(3) DXI Jakarta
o Materfals for land acquisition of aivport access road

o Drawings for river and water channels fn proposed rall?ay Iine

area

o Land use map for Jakarta

o A set of drawings for Jalan Jayakarta

o Map of Jakarta (scale 1 : 5,000)

o Drawings and inforeation on roads in Jakarta

o Drawings for varfous underground structuresffacilities



(4) 1Indonesian State Rallways
o Yard operation diagram (Jakarta and Gudang Station)
o Train dlagram in JABOTABEK area
o Haterlals for design of Rallway structures
o Haterlals for cost estimate
o Profile of westerm line
o Drawings for bridge structurés lﬁcated in western line
o Hatexials for land acquisition of central line
0 Feeding network in JABOTABEK area
o Signal line diagran in Gambir substation
o Standard for buried cable under live line
o Standard for materfals of electric car line
o Peta hubungan telekormuaikasi PJIKA
o Standard for catenary
o PJKA train dispatching system
o Track design criteria
o Material 1list for track
o Comparison on fastenings
o Class of rallway
o Roadway diagraph
o Specification for PC sleeper
o Drawing of Pandrol
o Bid and contract docuzménts

o Tender document for track

(5) Other Relevant Sources
o HMeteorcological data in Jakarta area (1973 - 1982)

o Data on ralnfall and rainy days (1961 - 1980)



Record of earthquakes
Unit cost of constructlon materials
Monthly statistical bulletin

Traffic volume of main voad in Jakarta avea

Tariff of power

Tariff of city water

Masterplan for‘drainage and flood control of Jakarta
Final report on Cengkarcng drain systen study

Data oﬁ rainfall in Jakarta area

Unit cost of architectural materfals

Catalogue of varfous architectural materials

- Laus for fire fighting

Standard specification for highway construction

Instalasi tegangan tinggi 6 kv, 20 kv

Price 1list of various cables

Price 1ist of power supply from PLN

Location pap for 20 kv cable in Jakarta area

Single line dfagram of PLN switch house

General regulation for electrical installation

The regulation for earthquake reéistant desfgn of building
in Indonesia

Contract documents & B/Q for Buai Putera building
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APPENDIX 2

RECORD OF DISCUSSION

FOR
INCEPTION REPORT .
on
DETAILED DESIGHN
oF

NEW RAILWAY LINE FOR CENCKARENG AYRPORT

The joint ceetings for the above meationed study were held
on 19th and 20th of July 1983 at Directo?ate General of Land Trans-
port and Iniand Haterways (PHBD) Hiaistcy of Transport.

Atcendants from both sides were shown in this record as at -

tached.

The Indonesian side was vepresented by. Ir. Giri §. Hadihacjono
HSE, chaicean of Indonesian Steering Comaittee and the Japanesa side
w=e Tzpresented by Me. H. Takashizz, Chairman of Jupcovisory Comsmittze

for the Study Tean.

JICA Study Team, headed by Mr. M. Koyama subnitted thivey ( 30 )
capies of the Inception Report on the above mentioned study to PHBD

and also made explanation on the Report.

The folloving is the Record of Discussioas during the Joiat

ceetings.

The Inception Report subaitted by JICA Study Teanm was accepted

with the Folloving clarifications :
1. Problea Axeas

{1) Interface betwcen New Railway Line and Ceatral Line.
It was suggested by Iadonesian side to cope with a considevable

3ad certain time gap between the project schedules for



"Cengkareng Aitport Railway Line"
Central Line"

and Elevated Track for the
that the most c2utious study be madz by JICA

Study Team for the altecrnatives in cannection with the future
plans as mentioned by Indonesian side.

JICA Study Tean scated thac the study vould be nade to the
possible extent i direction of incorporating the reco=mrendation

o tﬁe suggestion made by Indonesian side into the Report.

(2) Incecface wich Jakarea Harbour Road,

JICA Study Tean presented schematie draviags showing the loca
tion where shifting of the Harbour Rnad by approxiaately 15 n
towards north Eron the proposed aligawent and to the extent of
approxinately 3 km required fronm the Location adjaceat to Ja-
laa Jenbataa.

Close coordinating theough PHBD with BINAMARCGA 3nd other relevaat

authorities should be irmediately nade.

(3) Crossiag vith Airpoct Access Road at the Exit of Airport.
Due to the fact that the desiga of access road was coapleted
by BINAMARGA, coordination through PRED with BINAHARGA and

cther relevant authorities should be icmediately cate.

(4) Crossing vith JEMBATAN Road
In view of future vehicular traffic voluze on the Jenbatan
Road, grade-separation will be esseatial, close coordination
through PHBD vith BINAMARGA and other relevant authorities
should be imsediately oade with tegard to deteraiaation of

the type of grade-separaiion.
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(5) Crossing with Airport Acces Road,

(6)

(7)

This is an identicil problem to the precedings, thevefore close
coordination through PHBD with all relévant authorities should

be imediately made,

Gradient,

Indonesian side stated that a grade of 3I5Y%.as used in Japan
would not be practical in Indonesia as the existing rolling
stock of PJKA cannot cope with the grade in questica.

For exanple, existing diesel raicacs' tractive pover has been

desizned for a grade of 153%

Desiga Train Load.

Despite JICA Study Team proposed to adopt desiga train loid light-
er than X$-16, Indonesian side suggested an alternative of an axle
load of 18 t for bridge stxucture and 15 t for track structure.
Discrepancy was discovered ia the neaning of a term ™ KS " between
twvo rarties.

Defiaition of the term " XS " was requested by Iadonesian side for

auntuzl understanding.

JICA Study Tean would further study on the preceding natters for
the selection of a most suitable grade aad design traia load as
thesa problems are closely related to the consisteacy in the desigan

critzria adopted Eor "JABOTABEX' Projects.

2. OTHER HATTIRS

49

Technical Traasferx

As to a point vaised by a BAPENAS representacive regarding the
effective use of Indonesian counterpact experts iavolved in the
detailed design work, JICA Study Team stated that technical trans-
fer of the detailed design work to the Lndeonesian ¢ounterpart ex -
perts can be accoaplished until the end of Qctober 1983 to such

an 2xtent as coapleting the design wvork for typical sjrugiures.



JICA stated that training of an Indonesian countevpare could he

wade in Japaa for a period vithin this fiscal year,

(2)  Use of Local Produces.

Due consideration has alrzady been wade by JICA Study Teaa to
use local products to the maxicun excent provided that the locatl

products will meet the requirerents as stipulated in che rechnical

specifications,

This was agreed by Indonesian side.

3. UNDERTAKING OF. THE COVERNHFHT OF TNDOKESIA.

(1) Countevrpart Experts.

Counterpaxt experts as requested by JICA Study Teaa in the Iacep-
tion Report was agreed 1n principle by Indonesian side, yet detail-
ed iaforeation such as nare, (ifle, assigarent and responsibilici-
es will be disclosed in the near future.

JICA Study Tesn specifically requested to clarify the extent of

services and responsibitities.

Sinze surveying and geological survey would be esseonial Jebs to
eaable the design tess to carry out the detailed design effective-
ly and successfully, JICA Study Tear therefore cxmphasized to re-—
quest Indonesiaa side to assiga the ekperts or specialists who are
capable of settling the possible tyouble that oight be claiced by
local inhabitants cesidiag in the reighbourhood of the praoject lo-
cation .

JICA Study Tesw also requested Indonesian side for agpropriate zc-
tions o epable their tean zgnhers to ¢arvy out the ¥ark ugen eater-
ing or trespassicg on the privately owned lots,

Indonesisn side guaraateed the security.

(2) Office 2nd others.

(a) Office spéce of 150 12

with teleghonres and aircondicioners
against the request for 300 n~ will %c provided ia the initial

stage folloved by incresse io space at tater stage.

{b) Desks and Chairs 49 sets - Agreed
(c) Drafting Tables 4 sets - Agreed
{d) Electric Typewriters 2 units - Agreed
(e) Book Shelves 7 units - Agreed
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{(f) Lacge %hite Board "1 set *_Agteed
(z) #Phoro Copy Hachine L unic counon use with
JABOTABEX Project

Team ~ Agreed

(h) Licchen Facilities : ' Agreed
(i) Two typists, three draftsaen and
one office boy Agreed
{}) 7ehicles ~ith fuel and drivers .
Siace JABOTABEX Project Team has 10 vehicles, a request
for vehictes can %e made available chrouth che person ia
charge at any tice. AU present, 2 micro buses ave {vailable

at anytince.

{(3) ¥ecassary Data and Percinent Information.
Azong all thé relevant data and inforuatidﬁ necessary for the
project as specified ia the [nception Reporc, page 36, from the
ite= 1 through 13, JFICA Study Teanm requegted for data celated
to zoads and airport coastructioa urgenfly. ladoaesiaza side stat-
ed thac JICA Study Teaa would be prévidéd with néceésary data aad
inforaation through PRAD fxoa the televant souxces, however, the
tequast shouid ge made 1n Qricing and submicted to PHBD for furcner

actioa.

(3) The actendents Lists are as per attached.

[r. GIRI. S. HMDIHARDIQGNDO MSE Hr. HITOSHT TAKASHIMA

Chairman of the indenesian Chairman of Supefvigory
Steering Comiltiaa Comittee .
Governzent o indonesia Jaéén‘[nce:national Coopgration

Ageacy.
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ATTFENDANCE LIST OF MEETING INCEPTION
REPORT STYDY OF DETAILED DESIGH ON
CEHGKARENG NEW RAILWAY LIBE .

[NDGNESTAN PARTY

10.

12.

13.

14.

15.

16,

17.

18.

Ir. GIRI S. HADIHARDIOKO

Drs, DARMAWAN

Ir. BIDIHARDJO

CATOT SOEDJANTQKO

Ir. ITHAM SOEDRADJAD
Ir. NUGROHO
ABD. SAFARI

AMIROEDIH

. WAHIUDI

[t. SOEPARTO
SAMPOERNA RAIFOEDIHN
TOHIR KARTABRATA
Ir. NICO DJAJASIKGA

Ix. DJAUHARY P.

T. HATSUMOTO
T. HATA
K. ASHINA

S. SHIBUYA

JULY 19, 1983

Directorate General of Land Transport

and Inland Waterways,

National Planning and Development Roard

Region of Planning and Developzent of DKI

Jaya.

Divectorate General of Land Transport

and Intand Yaterways
Departement of Comuaication
Jabotabek Railway Project
West Exploitation of PIXKA
Indonesian State Railways
Indonesian State Rariways
Jabotabek Railway Pecject
Indonesian State Railways
Jabotabek Railway Project
Jabotabek Railway Project

Directorate Ceneral of Land Transport

aad Ilnlacd Waterways
Expert to BGLT
Expert to DGLY
Expert to DGLY

Expert to DOLT
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JAPANESE PARTY.

1. Yinistey of Traasport

H. TAKASHIHA

2. Japan Embassy

H. NAKAHOTO

3. Japanese National Railways

N. XUMAGAIL

4. Japan Iantegnational Cooperation Agency

S. KANAIL

5. JICA Study Team

H. XOYAMA
T. NAKAJTHA
K. YAMADA
X. MURATA
T. YAMADA
S. INQUE

T. YAMADA
¥. HASUDA
T. XURATA
H. NAMMA

T. XUBO

T. TERAKL

H. AXI¥OTO
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ATTENDANCE LIST OF MEETTNG 1NCEPTIOH
REPORT STUDY OF DETAILED DESIGN ON
CEHGKARENG HEW RAILWAY LINE

IHDONESIAN PARTY

1.

10.

11.

12.

13.

14.

i5.

GATOT SOEDJANTOKO

T1r. SOEPARTOQ

SAHPOERHA RAIYUDLYH

TORIR KARTABRATA

SOETIKNO

ASHAY

. SORJARTO

Tr. NICO DJAJASIKGA
e JOSUHARND
F. TANJIUNG

Ir. DJAUHARL P.

T. HATSUXOTC
T. HATA
K. ASHINA

S. SHIBUYA

DATE : JULY 20, 193]

Dicrectorate General of Land Transport and

Inland Hatervays

Jabotabek Railway Project
Indonesian Railuay Project
Jabotabekx Railuay Project
[ndezent Consult

Inder;ent Consult

Jabotabek Railway Project
Jabotabek Railvay
Departerant of Cosmunication
Departecent of Coczunication
Directorate General of Land Transport and
Inland Waterwsys

Expert to DGLTY

Expert to DGLT

Expert to BGLT

Expert to DGLY
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JAPANESE PARTY.

1. Ministry of Traaspor”
H. TAKASHIHA

2. Japanese National Railways
N. KUHAGAL

3. Japan International Cooperation Agency
S. KAHAI .

4. JICA Study Tean

H. KOYA¥A
T. NAXAJIHA
K. YAMADA
K. HURATA
H. AKIYOTIO
S. INOUE

T. YAMADA
T. TERAXI
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MINUTE OF MEETING

BETWEEN | | .
PJKA/JABOTABEK AND JICA/COUNTERPART HELD IN PJKA HEAD OFFICE
BANOUNG, SEPTEMBER 05, 1983, FROM 09%%4-0130 PH

{ ATTACHED ATTENDANCE LIST )

1. Mr. SUHARSO, Ir. - PILA Director

2. ¥r. SOEPAPTO Ir JAROTABEXK Kadiv.xfegnik
3. Mr. CH.N. LATIEF, SH 2JKA - Director

4. Mr. ST. SITUMORANG, Ir 2JKA Director

5. dMr. SOETRISNO 23KA : Kasubdit Siqnal

§ Telkom.

6. Mr. DJAFAR 2JXA KaseXsi Ooerasi
Lok.
7. Mr. KOESTOMO, 1pr 2IKA Kasuvodit Pengola-
han data ¢ Pembancui:
8. Mr. KENANG PJKA Kasie Telekorunikas?
9. ™o, T. TAMADA SECA ' -
10. Mr. X. AGATA GICA -
L1. Mr. M. SEKINE | 5 {eF.) | -
12. Mr. I. MIZUNO JICA -
L3. Mr. K. MURATA cICA -
14. Mr. S. SHIBATA GiCA -
15. Mr. M. KOYAMA ZICA | -
16. Mr. SUTOYO M, Ix COUNTZ2PART IND. ) -

17. Mr. BERLIN A.S.Ir - =

18. Mr. S. SILALAHI Dipl Ing -"- -
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19. Mr. SURYANTO, Ix COUNRTERPART IND.
20. Mx. M. JIDAYAT, Ir e
2). Mo, MANURIYZNTO, Ir ="

22. Mr. ARESFH%&LYANTO, Ix =

23, Mr. ML A, RONI, Ix -~

SuUMMERY 2TZIETS

L. CRADIZNT :
2} Heve been Avproved by PIJKA ( Mr. Situmorang ) that maxi-

muen Gradient wo to September 05, 1983 is 150/06;

p) For 3igger ficure (Say 20 -~ 25 0/00) as Requested By
3Cx w11l be answered/confirmed later (within 10 days

J
. - . e ..
lztes afcer 2J4A recieve the gxacl characteristic data

bl
iy

roeo the manufacturer]).
2. =ZSICn CRITERIA

2'nost 211 cdesiogn criteria submikied by -JICA have been

_ipprcved by PJKA Except for :

&}--FESit of formation level (for track centexr respectively)

have been decided by PJKA 2,85 M, instead of 2,704

L} PLATTORM LENGTH, BASICALLY APPROVED

199 M insiead of 270 M as requested by PJIHA. PJXKA stilil -

rectire nore <etail explanation from JICA about the

rezl" existing condition in Airport Cengkareng and also

exzlznation asout the Possibilities to Jincrease the
~ziz frecusncies by additional signalling system for

th2 oseration beyond the year of 2016.

¢ Forrt:la of iransition curve will be given from PJKA

to Tzam JSICA,

a). . . . .
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4d)

e}

£)

Vertidal éurve

Have been Decided by PJKA that vertical curve should be
6000 instead of 4000.

Ballast. thickness of track have keen decided by PJKA
should be 300 mm instead of 250 rm, JICA will discuss

this matter next meeting.

Standard ci weight of Rail have teen decided by PJKA should
be used UIC 54 instead of N 50 kg/m equivalent.

Max Cant have been decided by PJXA should be 110 mm instead

of 105 mm (According existing reculation]).

}. Have been inforwmed by PIKA,

that all discussion will be lead by #r Soeparto (JABOTABE {} or

PJKA exploitasi Barat, Except for Principal Matter (i.e.for

Gradient).
3andung, .September, S 1983
Minuted by Ind. Councerpart
SUTOYO M.
Proj. OFFICER
AGREED
PJAA JABOTABEX JICA
Mr. SOEHARSO Mr. SOEPARTO Mr. M. KGYAMA
DIZZCTOR KEP.DIV. TEHNIK PROJ. MANAGER
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RECOED OF DISCUSSIOX
FOR
PROGRESS REPORT
ON
DETAXILED DESIGN
OF

NE¥W RAILWAY LIHNE FOR CENGKAREXNG AIRPORT

October 29, 1983

1 C?'/LW&/.?

%Zf /M"""’%‘i’-”‘ o

Tx. Gl%! S. EADLEARDIOXNO MSE, vr. KAORL UMENOTO

fhairien of the !ndonesian Merber of Supervisory

S:eéring Coruit tec Comnittee

Gchrnncnc Bf Indonesia ' Japan luternational Coorperation
Agency
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RECORD OF DISCUSSION
FOR
PROGRESS REPORT
ON
DETAILED DESIGN
or
NEM RATLWAY LINE FOR CENGCKARERG AIRPORT

The joint nectings for the captioned stddy were held at Directorate
Cencral of Land Transport and Inland Watcrways (PHBD) on the 25th of Octo-
ber and in Granadha Building of JABOTABEK on the 26th of October 1983.

The atteadants from both sides are shown in this record as per  at-
tached sheets. On the first day, the Indonesian side was represented by
Ir. Paatiarso, Project Hanager of JABOTABEX Railway Project, stported by
Ve, Gatot Soedjantoko, Head of Planniog, Directorate General of Land Tran-
sport and Lnland Waterways and the Japancse side was vrepresented by Nr.
Yaoruv Uzezoto, Member of Supervisory Committee for the JICA Study Tean.

On the second day, the Ladonesian side was represented by lr. Soepario,
Cnief Engineer of Enginecring Division, JABOTABEK and the Japanese side

vas represented by ¥r. Kaoru Unmeaoto.

The Study Tean, headed by Mr. Masanao Koyama, subnitted thirty (30)
copies of Progress Report with Drawings and cxplained them on the 25th.
On the following day, discussion was made as for the Progress Report and
its probiem areas. The following is the Record of Discussion during the

joint weetings.

‘he Progress Report submitted by JICA Study Tean was accepted wilh

the foilowing ciarifications and modifications:

1. laterface Probles Arca

(1) The formation ievel of Lhe bridge crossing the discharge channel

at ? k 021 & 20 within the airport shall be raised by'nofe than
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32 ¢ 50 as to meet the required clearance for the discharge

channel, The level crossing adjacent to the bridge will raised

accordingly.

(2) 1The crossing of the New Railway Line with Access Road at the
' “exit of the Alrport which requires shifting of Access Road to
the south will be solved by the Indonesian side.

(3) The proposed right-of-way of the New Railway Line passing bet-

ween'Western_Line and Harbour Road is imperative for construct-
ing the New Railway Line,

(4) The design of the bridge overpassing Jalan Jembatan Tiga will
be decided by the Indonesian side and informed to the Study -
Tean.

{(5) The design of overpass between Jakarta Ring Road and S-U Are
of Intra Urban Tollway will be carried out on the basis of the
concept that roads will oyerpass the New Rallway Line.

Signalling Systen

The signalling systeam proposed by the JICA Study Team will be adopted
to the detailed design work, It has been confirmed that fuxther study
on the signal irdication systen is essential as this problem is closely
related to overall planning of JABOTABEK Railway Project.

Overhead Clearance of Over-Road Bridge

The overhead clearance of over-road bridges shall be, in principle,
in conformity with the regulation of the Indonesfan Governcent.

The Study Team subnitted to BINA MARGA and DXI Jakarta a letter
for approval of overhead clearance proposed by the Study Tea= on
the 27th of October 1983,
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4.

5.

Miscellaneous Items

{1) Two Platforms shall be constructed at the sanme time in Cengka-
reng Alrport Statfom,

(2) The Study Team will study the introduction of safety siding with
elastic buffer stopper in Jayakarta Station Yard,

(3} 7The Study Team requested that the Indonesian side gives comments
on the floor area program for the Alrport Terminal Station wlithin

two (2) weeks.

Speclal Consideration

The Study Tean strongly requested that the Indoneslan side would

provide answer to the Interface probless net yet solved.
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ATTERDANCE LIST OF MEETIN

FOR,

PROGRESS REPORT
ON

DETAILED DESICN
OF

NEW RALLWAY LIKE FOR CEHGKAREKG AIRPORT
DATE: OCTOBER 25, 1983

Preseats:
1. Ir. Pantiarse . ( JAROTABEK )
2. Mr. Gatot Soedjantoko (Ditjen Perhubungan Darat)
3. Mr. Toyohiko, MATSUNOTO (Ditjen Perhubungan Darat)
4. HKHr. Toroyoshi, HATA (Ditjen Perhubungan Darat)
5. Mr. Susunu, SRIBUYA (Ditjen Pcrhgbungan,ﬂarat)
6. 1r. Soeparto ( JAROTABEK )
7. MHr. Manuriyanto ( JABOTABEX )
&. Mr. M. Hidayat ( JABOTABEK )
9. F¥r. Tohir Kartabrata ( JABOTABEK )
10. Mr. Edison . (Departecen perhubungan)
11. Hr. Pudjo Sucarno (bepartecen perhubungan)
12. Hr. F. Tanjung (Departencﬁ Perhubungan)
13. Hr. Y. Suprijo (PJKA Exsplotasi Barat)
14. Mr. Wahyudi (PIXA Pusat)
15. MHr. Soekiswo (PJXA Pusat)
16. 1r. Atiek Soeparyati (Bina Karga)
17. Y. J. Wuryanto (Ditjen Perhubungan Udara)
18. ¥r. Y. Nakacoto (Ecbassy of Japan)
19. MHr, K. Ymemotlo ( JICA )
20. Hr. T. Kamiyana ( JIcA )
21. ¥r. k. Fukushivo ( JicA )
22. Mr. Y. Koya=a ( JicA )
23. Mr. K. Yanada ( JICA )
24, Mr. %. Muraia ( JICA )
25. Hr. T. Naka)ira ( Jica )
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Yamada
_Ushiishi

Isuni

. Teraki

. Agaté
Ajioi
Terouchi
Oxinaka
Penda
Sckine

Shibata

. Yabuki

. Kkinoto
Sato

Kur inaru
» Kupxzara

Handayani

Hajadi
Mr. Suvtoyo. M
Berlin Silaea

. Daryanto

(

JICA )

{ JICA )
( JICA )

(
(
(
(
(
(
(
(
(
(
(
(

(

(BAPPEDA DKI)
J1IAC )

(

(Counterpart Indonesia)

(Cpunterpart ladenesia)

JICA )

JICA
JICA
JICA
JICA
JICA
J1ICA
JICA
JICA
JICA
JICA
JICA
JICA

{Counterpart Indonesia).
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ATTERDANCE LYST OF MEETLIKRG
FOR
PROGRESS REPORT
ON
DETATLED BESIGN
oF

HEW RAILWAY LINE FOR CERGKARENG AIRPORT

Soeparto
Manuriyanto
Paniel Asril
Hidayat
Heru. $
Rugroho
Wirjoherdjo

" Satriyo. K

Soekiswo
Wahyudi
Soeparvwo
Hata

5. Shibuya
T. Hatsuooto
K. Ashina

A. Soeparyati
J. Wucyanto
Hayadi
Soetikno

D. Burnaza
Indriono

Shinduw. D

Presents:
1. HMr.
2. HWHr.
3. Mr.
4. Hr.
5. WHr.
6. XNr.
7. Hr.
8. Nr.
9. MHr.
10. Hr.
1l. Hr.
12. Hr.
3. VNr.
14. Hr.
15. FHr.
16. Ms.
17. Hr.
18. MHr.
19. Hr.
20. HNr.
21. Hr.
22. Mr.
23. Nr.

Y. Unenoto

DATE: OCTOBER 26, 1983

(JABOTABEK)

(JABOTAREK)

(JABOTABEK)

(JABOTABEK)

(JABOTABEK)

(JABOTABEX)

(JABOTABEK)

{JABOTABEK) _
(PJKA Head Office)

(PJXA Head Office)

(PIXA Jakarta)

(PHBD Adviser)

{PHBD Adviser)

(PHBD Adviser)

(PHBD Adviser)

(BINA MARGA)

(PHB UDARA)

( Jiac )

(PT. Indezent Coasultaat)
(PT. lodecent Consultaont)
(PT. lndcneat Consultaat)
(PT. 1nderent Consultant)

( JICA )
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2. Mr. T. Kamiyama - ( JICA )

.25, Mr. N, Fukushire ( JIcA )

26. Mr. M. Koyama ( Jica )

21. Mr. K. Yamada ( Jica)

23. MHr. X. Hurata { JIcA )

29. Mr. T. Nakajina ( JICA )

30. MHr. T. Yarada ( JICA )

31. He. Y. Ushiishi ( JicA )}

32, ¥r. K. Isvai ( Jica)

33, MHr. T. Terski ( JIcA )

34. Wr. K. Agata { JicA )

35. Hr. T. Ajioi { JICA )

36. ¥r. N. Terauchi { JICA )

37. Hr. T. Okinaka ( Jica )

38. Mr. K. Denda { Jica )

39, Hr. H. Sekine ( JICA )

40. Hr. S. Shibata ( Jica )

4. FHr. Sutoyo. M (Counterpart lndonesia}
42. Mr. Berlin. A {Counterpart Lndonesia)
43. Mr, Ichwan (Counterpart Indonesia)
44, Mr. Silalahi. S (Counterpart Indonesia) .
45. Mr. Budhi. § : (Counterpart Indonesia)

46. ¥r. A. Yulyanto (Counterpart Indonesia).
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RECORD OF DISCUSSION
FOR
INTERIM REPORT
oN
DETAILED DESIGR
NEW RAILWAY LINE FOR CENGKARENG AIRPORT

March 1, 1984

F -

ix.

GATOT SOEDJANTOKO © Mr. HITQSHI TAKASHIMA
Mewber of the Indonesian ' Chairman of Supervisory
Steering Committee ' Committee '
Government of Indonesia Japan International

Cooperation Agency
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RECORD OF DISCUSSION
FOR
INTERIM REPORT
' ON
DETAILED DESIGN
OF
NEW RAILWAY LINE FOR CENGKARENG AIRPORT

The joint meetings for the discussion on the captzoned
roport were-held at JAROTABEK in Graha Purna Yudha Bulldxng

" on the "28th and 29th of February 1984.

The attendants from Indonesian and Japanese sides

are shown in this record as per attached sheets. For the -

meetings, the Indonesian side was represented by-Mr. Gatot
Soedjantoko, Head of Planning, D;rectorate Géneral of Land
Transport and. Inland Watexways, snpported by Ir. Suparto,re o
Chief Engineer of Engineering pivision, JABOTABEK “and- hef—
Japanese side was represented by Mr. Hitoshi Takashiwma, -
Chairman of Supervisory Committee for the ‘JICA Study Team.

The Study Team, headed by Mr. Masanao KOYAMA, submitted . -
Interin Reports with Tender pocuments and made.explanation -

_on the contents of then. biscussion was wade to various -

jtems raised by Indonesian side. The Record of Discussion -
is as follows ; '

he Interim Report submitted by JEICA Study Team Wwas -

accepted with the following clarifications and comments.
1. <Construction Schedule

The lndonesian side reguested the Study Team to stuvdy -
the possibility of shortening the proposed construction

schedule to two and a half years. JICA Study Team erpha
sized that the proposcd schedule is the minfmized sche -

d\lle Papar
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dule taking account of all necessary factors for tha smooth
and economical construction of the proposed railway.
However the Indonesian side repeatedly requested tho Study

Tgam to study altornative schedule and incorporate it into
the Final Report.

~ Signalling System

The.Indonesian side requested the Study Team to study a
color light signailing systom with speed indicating device
as an alternative to the proposed signalling system,

The Study Team stated that it is not tirowise
to study such_ alternative unless JABOTABEK signalling sys-

tem is declded far in advance of the subpission of the
Final Report.

Location of Bridge Pier at Jl. Jembatan Tiga

The Indonesian side pointed out that the -location of bridge
pier at Jalan Jerbatan Tiga should be shifted from the pxo-
posed- location so as to accomodate utilities conduit, The

Indonesian side will provide JICA Study Team with necessary
information.

Time Limit for Submission of Co; ments

JICA Study Team regquested that Indonesian side will provide

the Study ‘feam with comments on the Intgrim Report'ét the -
earliest possible date. The Indonesian side promised that
comments will be made available to the Study Team not latex
than the 26th of March 1984, |

Special Consideration

JICA Study Tean reguested the Indonesian side to take ne -
cessary neasures to expedite customs clearance of reports -
and. documents for the study.

This request was madec duc to the considerable inconvenience

the discussion at the meetings caused by lack of materials.’

AP-31
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ATTENDAXCE LIST OF MEETING DEIVEIN TNDONESIAN
STEFRING QD/MITFFE AND JICA TFAM OF DETAIL D2~
SIGN OF NEW RATLKAY LINE FOR CEXGKARENG AIRRCAT,

Indonesian Sj_dg

1, Gatot Socdjantoko

Ir, Soeparto
Ir. Imam Scedradjad
Ir, Harbani
. Kahyudi
Sanpoeina Rafivddin
Soekiswo
Rugroho
Soerbadi
Kenang -
Ir, Sockrisno R.
. Ir, Daniel Asril
. Ir. Syahriar Bachtiar
. Soewdnt;o
Ir, M. Hidayat
. Mayyono
. Wiryohardjo

© 0 NS P AW
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. RN, Sinulingga
. Ir. Saiful Said

283

. Ir, Manuriyanto
. Soedjilin
23. Ir. Djauvhari P,

]
o

24, Ir, Mulyadi

. Ir, Bharma Sétia‘t:udi )

: February, 28 1984,

Directorate General of Land Transport and

Inland Waterways.

Jabotabek RBailvay Project

Directorate of Traffic and Urban Transport

Indonesian State Railvays
Indonesian State Railways
Indoanesian State Railways

Indonesian State Raflways.

Indonesian State Railways
Indonesian State Railways
Indonesmn State- Railways

Jabotabek Ralluay Project

Jabotabek Rail-.my Pm,)ect

.Jabotabek Railway Project

Jabotabek Raflway Project
Jabotabek Railway Project
Jabotabek Railway Project

Jabotabek Railway Project
Jabotabek Railway Project

Jabotabek Railway Project
Jabotabek Railway Project
Jabotabek Railway Project

West Exploitation of PJKA -

Directorate General of land Transport and

Inlandg Watemyb

Directorate General of Land ’Pransport and

Intand Waterways,

25. Ir. Hasril Basri ~ Dirvectorate General of Highways

26. Ir, Atiek Socparyati - Directorate General of ngh;.\-ays.

27. Ir. Sarwo Handayani - Planning and Developrent Board of DKI Jakarta
28, Ir. Pudjo Surarno - Departenent of Transport

29

. Ir, Sutoyo M. ) - Jaya Consult.
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31,

33.

34.

Ir. Anirul Zulkaynain
Ir. Silalahi Simon

.Hajadi

T. ¥atsumoto
Yoshida
Rukui

-2 .

- Jaya Consult

- Jaya Consult
~-J1AC,.

-~ Fxpert to DGLT
- Expert to DGLT
- Export to DGUT,
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Japanese Side

© ®

=9

A 4

10,

0orF X E R OF

Takashima
Nogami
Koyama
Mieda
Murata

Rakajim

. Kagami
. Mizvno

. Agata

Yannuchi

- JICA Swervisory Conmittee

- JICA Supervisory Comittee

i

1

JICA team Yezder
JICA

JICA momber

JICA member

JICA werber

JICA menver
JICA wemrber

JICA mestber
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ATTENDANCE LIST OF MEESING BETWFEN TNDCNESIAN
SIFERING OOMITIFE AND JICA TEAM OF DETAIL DE-
SIGN OF NEW RATIWAY LINE FOR CFNGKAKFNG AIRPOKT

Indonesian Side

1. Gatot Soedjantoko

2. Ir, Soepar-to

3. Eddy Soewardi

4, Sampoerna Rafioceddin
5. Kenang

6. Ir. Wahyudi

7. Koestom

"7 8. Soombadi

9. Soekiswo

10. Muchsin Iskandar
11. Sochandha

12. Soedjilin

13. Nugroho

14. Ir. Djauhari P.

15, Ir. Amirol Zulkamain
16, Ir. Silalahi Simon
17. Ir. Manuhardjo

18. Ir. Wirychardjo

19, Ir. Dharm Setiabudi
20, Ir, Daniel Asril

21. TIr. Syahriar Bachtiar
22, Baja i

23. T. Matsumwto

24, Yoshida

25, Fukui

Date

—

1

-—

-

-

-

: February, 29, 1934

Directorate General of land Transport and

Inland Watervways.

Jabotatek Raflway Project
Indonesian State Railways
Indonesian State Railways
Indonesian State Railways
Indonesian State Railways
Indonesian State Railways
Indonesian State Railways
Indonesian State Railways
Indonesian State Railways
Yest Fxploitation of PJKA
¥West FExploitation of PJKA
Indonesian State Railways

Directorate General of land Transport and

Imland Waterways.

Jaya Consult

Jaya Consult

Jabotatek Kailway Project
Jabotabek Failway Project
Jabotabek Railway Project
Jabotabek Hallway Project
Jabotabek kailway Project
JIAC '
Expert to IGLT

Expert to HGLT

Expert to DGLT
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Japanese Side

Takashir : ~ JICA Supervisory Camdttes

1. M,
2. ¥. Nogani ~ JICA Supervisory Comittés
‘3. M. Koyam .~ JICA team leador
4. Y. Mieda ~JICAL T
5. K. Murata - - JICA mart.;er
€. T. Nakajima ~ JICA warber
7. W, Regami ~ JICA meber
" 8. L. Mizmo _ ~ JICA merber
9. K. Agata : - JICA marber
10. N. Yamauchi < JICA penber
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APPENDIX 3

STUDY ON SHORTENING OF CONSTRUCTION SCHEDULE

The Governmenl of Indonesia has strongly requested the team (o study the possibility of
shortening of construction schedule to two and a half years from four years which has
originally been proposed on the Report. Although the proposed construclion schedule was
the shorlest possibte schedule as prepared after a thorough study taking into account all
the necessary factors regarding the execution of the smooth and economical work, another

study was made once again for the shortening of the schedule under the following prerequi-
sites:

PREREQUISITES FOR SHORTENING OF CONSTRUCTION SCHEDULE

1. Aquisition of right-of-way and removal of any objectionable matters (obstacles) shall be
propesly executed such thal performance of the work would not be impaired. Where
critical delay is anticipated, all the necessary treatments shall be completed by the lime
of one and a ha‘lf year after the commencement of the work.

However, for the location where embankments o be constructed over the poor ground,
this problem shall be resolved al the earliest possible slage, and particularly for the loca-
tion between 19 km 438 and 19 km $14 the matter shall be completed by the time with-
in six months after the commencement of the construction work. .

9. Relocation {shifting) of Airport Access Road shall be completed by the time of com-
mencement of the work.

3. Design coordination with relevant personnel of authorities and agencies and concurence
therefor shali be made at an eariier sfage such that the peifonmance of the work would
not be inipaired.

Construction schedule as a result of the study as shown in Table 1, would require at least
two and a half years for the Civil Work, Track Work and Electrical Work from the commence-
nient until completion of the work, and further sequire additional six months for test run
that will result in totally three years until commissioning.

In addition, construction cost in the above case, would be increassd by approximately 5.3%.

This construction schedule is the extremely difficull one to be implemented, therefore the
execution of the work as scheduled would be impracticable unless otherwise the above-
menltioned prerequisites are fulfitled, and it is envisaged that various critical problems would
be imuminent. -

The shortened construction schedule is theicfore not reconmimendable.
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Table }

Construction Schedule

Allemative Commencement
of Operation
Construction Period —_—
1st Year nd Year 15d Year
Work Item - B g
| 12345618910“]212345678910]112 sis(17 (8 ]|2110)11112
Susveying Right-of-Way Stake
Geological Suney Boring o o I -
Earthworks ] ]
Civil Work Bridges and Viaducis —
Road Construction _' - e R S P |
Works
Track Laying Work B o —
Track Work — o 11 -
Track Shifting Work -
Airport Station
Architectural Work Kota Intan Station o
Signal Stalion I
g(?mssing Walchman’s | U S
| Box
Subsiations -5 i
Ohveshaad Contact - -
Electrical Work System
Power Distribulion
Lines
Signailing - R
System
Telecommunicaltion —
System
Land Acquisition and Removal of Ty
Obstacles ===ttt -tr-rF 17TV 71T 1=t t1T-r 1™
Shifting of Airporl Acoess Rozd - = 1
Test Run ) 1 N
Construction Supenision Facitities - * - —1

Note: Dotted line indicates the imit of completion of the work.
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