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x 2

Specification of test cars

) ‘ 2nd class 2nd class 2nd class Diesel
Classification coach (No. 1) | coach (No.2} | coach (No. 3) locomotive
Car number CW 9055 Cw9108 CwW 9257 BB 30310
Simmering-Graz| Nippon Sharyo { VEB Waggon Bau | Rheinstah] Hen-
Manufactured by -Pauker A.G. Seizo Kaisha Bautzen schel AG
Lid.
Year of delivery 1963 1963 1965 1973
Type 2-bogie 2-bogie 2-bogie 2-bogie (B-B)
Total weight (ton) 2390 29.20 29.00 42.80
Length (m) 20920 20.920 20.920 12.160
Max. height (m) 3.595 3610 3.715 3.690
Max. width (m) 2.990 2990 2.990 2.800
Length between
) 14.000 14.000 14.000 5.800
bogie centers (m)
Track gauge (m) 1.067 1.067 1.067 1.067
Seat capacity (person) 80 80 30 -
] Ferrostaal-type | NT-L1-type Gdditz-type Henschel-type
Bogie type bogie bogie bogie bogie
Number of axles 2 2 2 2
Wheel base (m) 2.360 2.200 2,200 2.200
Wheel diameter (m) 0.774 0.774 0.774 0.904
Axle spring Coil spring Coil spring Coil spring Coil spring
_ Laminated ) . ' _ ) .
é Bolster spring spring Coil spring Coil spring Coil spring
=
For bolster For primary and
For bolster . .
0il damper None Vertical (Vertical & secondary springs
(Vertical) Horizontal) {Vertical)
Swing bolster } Swing bolster
Horizontal damping Lateral damper None
hanger hanger
Axle-box suspension Pedestal type Pedestal type Pedestal type
Journal bearing Roller Roller Roller Roller
Note Hydraulic
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KBpg B

Cwo2s7

A RRL g Py
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CWe25s7 CWo108 BB30310 —> Surabaya

ARG g - HBaIs

3—¢ RBREEHSLIVERGHE
M &R
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COWTREERDWERTEALT , BI 10 n 0 RBOPREDEVWERIMLIFRIC L 1T
%o,

VA OB TR, EREMIKEW T, ERAE & PB4 NELRT , L TFHETH b A
THIE L7e,s

Vv A DBERD , V- A MEAERICL D, HE, s b 3 EHEPONE Lk,

3-7-2 HEAEHEEB&LHNEHSE
1) ERBAEERAE

PEEMREGD 9 bEHOMABZEOZHABIL DWW IR, NHRABAHEVRUEEBEZRE L

Lot HBBRIKEEL , HERREE&EL

@ TR INIEEE O fE
HHEEFCHL T, i EFEMECET A TEAO ETMMBEL ELENMBETRE Lic, MES , B

FREBLZLOOLERRO7 vy 2RIRTHD TS 5D,

Acceleration
transducers (6 elements) (6 elements)
Lateral [ _J]«----e-o. . Strain gauge Pen-writing oscillo-
. amplifier graph recorder
Vertical [ .. .....-. o
Lateral [___J---veevns R [ (PP
Vertical [ Jevvvrerrooeeresinenesl e
Lateral [__J........ TR o .
Vertical [ J-vvvvnnn . REEEERERERT PP S A
Storage Time
Inverter |*°| battery Pulsa- Km post
DC24V tor marker
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BERY EHORRBEL K EFMETHRERK LCBE KO#@ D TH 5.

W ® A HE - XBOHEE = it

» 14 B GR) #

#“ 15 H (&) giﬁﬁmgﬁhﬁmg Cikampek — Jakarta
w 18 B(A) | & BB # & B | Jogjakarta — Madiun
# 19 B (k) " Madiun ~-— Surabaya
n 22 B(&) | ®H ¥ #® B | Jogjakarta — Madiun
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#3 Allowable static track irregularities

PJKA RSH JNR ( 3#%#&)
Track gauge -2 ~+5mm —3~+6mnn -4 ~+ 6mm
Cross level 7 mm 8 mm 9 mm
Longitudinal level 13mm 1 0mm 9 mm
Alignment 15mm — 9mm

(1) EMEMTE, —RICKERE L, Bl ERECIZATWAEAIAEZV, M by SWIthORE
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A TWBH, REENIEO & £\,

B v ot THE , 35mm ~43mn OEHICD b |, HIER AL L e , #EH AT & I
MeoXETH- B D ERIEFTTER
Tahdhor, (WERAR, BB
BORWHETHafk. ) F, IHY
T+ AR LR EAL
Rehfdai,

@ v—a (196 145ERE ) SR
R, M3 M4t bThbh,
HMB THeRiCbi-sTHRE 40
mm FREEOH ¥ 2 BAREEELFDH
5,
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E3 Cross-section of rail (straight section)

Inside of track

Near the rail joint

Near the point of }{ of rail

Near the middle of rail



R4 Cross-section of rail (curved section).

Quter rail Inner rail
s
P =2
Near the rail joint
1.0
Near the point of X of rail
________ R
/’

Near the middle of rail
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EESRBCEINT, B2 L0BE , HLAEE LORF 2L, ERELF LTROZ LANE
B

1) —BE&E{OENRBAD L2 . ABAORBEEIARES L ¥EMAL , TOMHBF 28T,
Jyw FZr 2=y /73ERA3N , BHOMEKCH T 2HER+H LR DN L.

@ HERDWTH, &bk T 72 HEHBFTRLTED , LHPRADE, 2(HEFTH
SAMEANTRLTE O, LERLERACLETLTWAS,

@ FELV-LrOREB T MEFOK EXEHC , HESRE L GEAROBEKL Ty A2
DDA

@) EREEEY , BIKE D SOMBOERTH , RAOU THEEL L, KEBIBREL TV B
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5) BUMETH , B EHBEORKEZENAHEDLON S,

6) HBHOMWH , Bl ELEZ VOERE b TET L, BREINLTNS,

0 BREHEADAZDVOERCOA-~ATRELTEY , BECEB L, COARHDIKET EPAEOHE
AHEL KT 5

-2 HAEBRBAE
5-2-1 HE@mER

GREBOERBAERRAR 6 CRT LD T 5, 2+ NRATMOERERETE 5 KR,

No. 2B HOBEICOVWTH , 7 7 ¥ SHOBEAE L. 7 7~ CHOERERMOMNE BN %
Wt lich b, EEREDICH LERE 52507, BREMARKRKRDZ EHBKREITH 5,

No. 1 RHOBELDWTHE , 7 5 ¥ Y B LUHEHABEL TWa, BHIBOBRRELCOWTH
L L THMOCHEC YEXAKE(ALOT, EABHOHUNB 2D LAnEL LML, (4
#NER )

No,. 3ZHORBHRICOWTHE , LEMNEFREDN,

75y SHBERKEDR PJKA T8 mm , JNRTHEI00Mm TS 5,

B M RREEFEPRBEIX PJKA , JNR & & 8 mm TH %,

5-2-2 HDHEELOMWm

HHRAAO L TFTiRBICHT 2EHFERAR T ICRTEF I TH D, BHEHEZLDUKHERRHW
B DWW T A FIM IR,

— It {bidhERLdhEROk e éThidE{ bdh i BdhER Y —E LT 5K, «
DEAKENBECEEHBEOBASORFIRDMEE LK E (2D, TR DOLEBIBOENWE LN
AN BERE O ENELTE, LicHaoT, v rBa ECHERIND LILZHERIRIE
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Z6-1 Wheel tyre profile of No.l coach (cw soss)

e e T ————

No.l axle

T e ——— —— k. wn — — —————

No.2 axie




X|6-2 Wheel tyre profile of No.2 coach (cw 9108)

st sy i s =

No.l axle

Tk ey e T T T —— ——— ——

—— vt o
vt S e

No.2 axile
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F6-3 Wheel tyre profile No.3 coach (cw 9257)

No.l axle

—r———3—a——— ol
s

No.2 axle
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FrR—@dHTITbE-5bbordlok, KERRBDEWMLI S LT2B4KCE, BLAHT
HLOT, HEETHEKRFETLTLEHNEE L,

5-3 B Lt A *E
5-3-1 B i H B
1 BERERLER

ERMABC P WTHE LA E3 Hofk L THERIMEES SO RKELSRBNBEEOCRE K
HEBSIKTET, Wihd, 23K (FEOEMS XU BH (FE000n) 25 0EMTSD , @8 -
13#ETHEE6SKkn/h OLE , B8 -23101knhD&LEDDTH 5,

E A & B ‘

WTFhOBRLE W T EAEORIEANASTWED, 100knh 2 CRHABETHREOM
MR b &,

LT OB @

No. 1FMF LU NO. 3FMTRBHEOERBMANE N, No. 2RHECHENn. 1L No. 3%
ETHZWR, BHK Z L5 ERFEHAERSHHMNTHHRABB OO 5, WTNHOBERLENT
b 15~22 Hz OBRAEEHIEHAOCHADATE D , BEICZ S L No. 1 LU No. 3FHICKE
WIREINEE AL %T 5 EEABO N B,

22K950 fIECH A Hr S CHAEFEO LHICEL % - TR IBEMMOFSHE L,
2) BN &ESTEELOBR

GEHEMABREMICHT 26 BORBRTAL N ABRBINMEE LA RETHE LOBRBREEERILC
ROBEQIWCIRT, WFNIMBIERBEDR I T FOAMEERROLRIBR XM+ E HIMEE ¢
AW LTRLE,

kE A & B

EAERBHMEERES  ROMNE (BFHRHE L bETEEORM & & A CRBTHMT 28R MR8
WL D, EFTHEA60KkL T 2 6100kn/hiK% 5 &LIRAIMEEE X 2 KHIMT 5,

LT IR @

LFIRGhIHE  EAR, hREMOMN AR LI BEOMITE T WML , HEMH
60K h 2 5100kn/hiC% 5 LRI IMMBE XM 30 BMn+5, Ll , 22K950 fHiEDHED
FPOMBOM(HMI -4~ -6 ) BCOMADHEOBEENNKE W bHd , BIMOBEME H—
BOBERE I HBRENOBRE LREZ b, FHBEELCH L T2 ROCKEZLEBERT,

HEEBO S LT No. 1 H LU No. 3EH M No. 2EHRICKNTIEBMEE K & {, 100knh
K&&thAgKﬁwmﬁﬁﬁﬁbhaxﬁwtéo
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FE7-1 Vertical vibration characteristics of No.l coach (cw 90ss)
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[®7-2 Vertical vibration characteristics of No.2 coach (cw si08)
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E7-3 Vertical vibration characteristics of No.3 coach (cw 9257)
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[E7-4 Vertical vibration characteristics
of locomotive (e 30310)
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48-1 Typical wave form of vibration (Cikampek—Jakarta)

Test No.l Running speed (65 km/h)
M M M AAh_
3 2 A 23.0
= 0.2 Vertical
§ -~ 0.1
= = 0
L 2 0.1
g 5 02
= o
o 3
—_ -
=)
= gi Lateral
! WW“W\VWWMWWW
0.1
0.2
0.2 ;
01 Vertical
0
— 0.1
= = 0.2
[=2] —
= S
S =
= 3
S 3
8 <
E 32; Lateral
0 WWWW/WWMAWW
0.1
0.2
0.2 Vertical
0.1
0
— 0.1
5| 3w
<n [=3
o 2
o ®
bl Y
= ]
g < 02
o 0.1 Lateral
= 0 NMMNMWJ\/\WWWVWV\J\WW\
0.1
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[8-2 Typical wave form of vibration (Cikampek—Jakarta)

No.l coach (CW 9055)

Acceleration(g)

Test No.6 Running speed 101Km/h

i M M M M MMM

245K 4 ] 2 J 23.0K

0.2 Vertical

0.1
0.2

0.2

Lateral
0.1

0.1
0.2

No.2 coach(CW 9108)
Acceleration{g)

0.2 Vertical

Lateral

0.2

[~
B —

No.3 coach {CW 9257)
Acceleration (g)

0.2 Vertical
0.1

0.1
0.2

0.2 Lateral
01

0.1
0.2

1Sec fa—

i

T
A~
T
-
T
<
<
-
p =
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Maximum acceleration 2a (g)

X9- 1

Maximum acceleration amplitude
(straight and curved sections) of

No.| coach (cw soss, Ferrostaal bogie)

Tambun— Jatinegara

OStraight
ACurve (R=900m)
0.6
Vertical
Limit for riding comfort
0.4 / Q
) S O O
O
o) & o A
0.2
0 L L 1
60 70 &0 90 100 110
Running speed V (km/h)
0.6
Lateral
0.4
Fa¥
o 8
0.2
A Q0 o
o A
0 1 Il i L
60 70 100 110

80 90
Running speed V (km/h)
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Magimum acceleration 2a (g)

l9 2 Maximum acceleration amplitude
~ (straight and curved sections)
of No.2 coach

(CW 9108,NT-11 bogie)

Tambun— Jatinegara

OStraight
ACurve (R=900m)

0.6

= Vertical

Limit for riding comfort

04

§ 0o 0 o‘?i
r qA O 4 2
0 ) | |

60 70 80 80 100 11¢
Running speed V (km/h)

0.6

| Lateral
04

FAV.AN
0.2 2
’ (o]
O
OO PaN o

PAul @

0 | 1 | |
60 70 80 90 100 110

Running speed V {km/h)
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acceleration 2a {g)

Maximum

@9 3. .. Maximum acceleration amplitude..

. (.straight and curved sections)

of No.3 coach (cw gz257, Gorlitz bogie)
Tambus— Jatinegara
QO Straight -
A Curve (h=900m)

0.6
- Vértical
Limit folr riding comfort
04 o
o Fay
O O
o o o aa
fa) O
0.2
| | ] | |
0 60 70 80 9 100 110
Running speed V {km/h)
0.6
| Lateral
0.4
0.2 5 A Ao SN
o) O
a )
| ] i | |
¢ 60 70 80 90 100 110
Running  speed V {km/h)



[ 9-4 Maximum acceleration amplitude (bridge section)
of No.l coach (cw 9055, Ferrostaal bogie)

Tambun— Jatinegara (22K950)

0.6 [
[
B Vertical
Limit for riding comfort ®
0.4 [ )
® ®
0.2 °
C;
';g -
3
= 0 | ! | | |
= 60 70 80 90 100 110
8 Running speed V (km/h)
g
g
5 06
=
. Lateral
04
0.2
® [ ] ® ®
l®
= ®
0 ] | ] | ]
60 70 80 90 100 110

Running speed V (km/h)



Maximum acceleration 2a (g}

®9-5 Maximum acceleration amplitude (bridge section)

0.6

0.4

0.2

0.6

0.4

0.2

of No.2 coach (cw gi08,nT-11 bogie)

Tambun— Jatinegara (22K950)

—p
®
Vertical
Limit for riding comfort
@
®
®
1 | i | !
60 70 80 90 100 110
Running speed V (km/h)
Lateral
] '.
° * ¢
| | | | ]
60 70 80 90 100 110

Running speed V (km/h)
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X9-6

Maximum acceleration amplitude ( bridge section)

of No.3 coach (cw 9257, Gorlitz bogie)

Tambun— Jatinegara (22K950)

0.6
@
- Vertical ®
Limit for riding eomfort

0.4
C °
= 0.2

@

£ L ®
3 ! ! i [ ]
=0 fu Tu 80 90 100 110
2 Running speed V (km/h)
E
=

0.6

— Lateral
04
0.2
@
o @ ®
| | ] ] |
0 60 70 80 90 100 110

Running speed V (km/h)
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KRT o

B R A9 EFH BARERR ST ROAALERRRELENLHTL LT T
FhbLAGDTD B,

nEMOERNEEOBTHE , BMAEARELIANET(, No.3ERARIKE W, BTk ET
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10-1 Values of vibration acceleration
(long-distance test)
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10-4  Values of vibration acceleration
(long-distance test)
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10-5 Values of vibration acceleration
(long-distance test)
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[ 10-6 Values of vibration acceleration
(long-distance test)
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10-7 Values of vibration acceleration
(long-distance test)

O Vertical acceleration

100 x Lateral acceleration
B0 A~ T TR I T e T S T e T T e T mT
Running Speed
60
40
20+
0 1 1 | | { |
140 135 | 130 25 120 1 1151 110
Milangan Begor Ngandjuk Sukomora
990 500 510 500
g B . Inl
. Ll
Radius of 500 600 995 985
curvature(m)
0.6
Locomotive (BB 30310}
0.4
0.2 Q Q O 4 X O &
xxogx Q 0 QQ Qx%(gé%q,égﬁ’?x%‘ 00966595966690"0(99& Qngg’é
0 0 1 1 | ] |
140 135 130 125 120 115 110
0.6 -
No.2 coach (CW 9108)
04
° ° O © 00 oo o] 0 °
a8 o 0,0 o o 0 _of
0L2Rx ¥ _Q 0. © x o © 00°%° 0590 X0
x B xxxaxx XX KB Ky xx?gxx 5xx,c6§>550 AR X RS
1) R l 1 % 1 1 J
140 135 130 125 120 115 110
061
o Ne.3 coach (CW 9257)
04} o
fe) o O
0% % oo° 0000 00 © © o0 ©
0.23 00 ¥ o © 00 o OXOOSOOOQO 2, oooo Qo @
qx IxXxxxxxxxxl" xxxx"»QxQ"xx Xx “Xxx xx *xx X X X xxexx @
¢
140 135 130 125 120 115 110

Kilometerage



V (km/h}

2a(g)

2a(g)

2alg)

X10-8 Values of vibration acceleration
(long-distance test)
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10-9 Values of vibration acceleration
(long-distance test)
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10-10 Values of vibration acceleration
(long-distance test)

O Vertical acceleration

X Lateral acceleration
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E10-11 Values of vibration acceleration
(long-distance test)
O Vertical acceleration

100 X Lateral acceleration
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Values of vibration acceleration
(high-speed test)
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B 12-1 Frequency analysis of No.! coach

(cw 9055, Ferrostaal bogie)

18-

161

14

12

Vertical O

O
&

0o ) "
I ] l 1

2.20Hz

0

20 40 6 80 100
Running speed V {km/h)

120



10

Frequency | (Hz)

E12-2 Frequency analysis of No.l coach

(cw 9055, Ferrostaal bogie)
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F12-3 Frequency analysis of No.2 coach
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[ 12-4 Frequency analysis of No.2 coach

(cw 9108,NT-1 | bogie)

Lateral
— O
[~ O
- o O
O
L
1 L 1 | |
i} 20 40 60 80 100

Running speed V {km/h)

120



Frequency f {(Hz)

Et2-5 Frequency analysis of
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Number of occurrence N(per 1 km)

3-2 Number of occurrence of
diesel locomotive (BB 30310
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B 13-3 Number of occurrence of No.2 coach

{cw 9108,NT-1 1 bogie)
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Number of occurrence N{per 1 km)

E 13-4 Number of occurrence of
No.2 coach (cw 9108,NT-11 bogie)
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Number of occurrence N{per 1 km)
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E413-5 Number of occurrence of

(cw 9257, Gorlitz bogie)
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X 13-6 . Number of accurrence of
No.3 coach (cw 9257, Gorlitz bodie)
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|41 Riding comfort of diesel locomotive (ss 30310}
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Vibration acceleration a {g)

14-2 Riding comfort of No. | coach
(cw 9055, Ferrostaal bogie)
Cikampek— Jakarta 70~100km/h
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Vibration acceleration a(g)

Vibration acceleration a{g)

E14-3 Riding comfort of No.2 coach
{Cw 9108,NT-11 bogie)
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14-4 Riding comfort of No.3 coach
(cw 9257, Gorlitz bogie)
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%4 Riding-comfort index of PJKA(for passenger car)

Index Signification
1 very good
1.5 almost very good
2 good
2.5 almost good
3 satisfactory
3.5 just satisfactory
4 tolerable
4.5 not tolerable
5 dangerous 1in service

i, RE . EEFMELHEE
RV E7F J5la) 3 it 6 £
a; EAETEETRBMHEE ( cnsec’)
fi & ® #M(Hz)
F(f)= 080f* (KHKHM)
F(f)= 0325 (LTFH@)
Tt RA 3 X0 Rv #83.0~325 BT , WH C/L 4.0~425 T2 LWEMTHLHLE LT
Do
GpEm KB L O RERRRCHNE LB MELE O A bR w7 PIKA FHXNORL R BOE
NERERWKET.
Madiun—Surabaya MKk »T80kmh L ETHITT 28 EKNo. 2+ LU No.3FMOL
FTHRRLHEROBAMES 2RLA2MADHLY , FAHRCHS BT L 3 ~40MKKDH , B
ELTRTPPENRLETHEENE D,
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#F 5 Riding-comfort index by PJKA method

Running )
Section speed Vertical Lateral
(km/h) | max. | min. | mean | max. | min. | mean
No. | coach | Cikampek 80-89 | 4.10 | 3.68 | 3.88 | 3.54 | 3.35 | 3.42
(CW 9055) ~ Jakarta 90-98 | 4.08 [ 3.70 | 3.94 | 3.68 | 3.48 | 3.56
Jogjakarta
_ 2
- Solo 70-78 | 330 [ 262 | 3.00 | 3.18 | 2.25 | 2.81
Locomotive | Solo
(BB 30310) -+ Madiun 70-79 | 320 | 2.85 | 3.05 | 290 | 248 | 2.74
Madiun 7079 | 336 | 1.98 | 2.98 ) 3.90 | 3.08 | 3.25
- Surabaya B0-—84 | 340 | 3.10| 3.25 | 3.17 - -
Cikampek 80—89 | 3.18 | 297 | 3.04 {298 | 2.88 | 2.93
- Jakarta 90-98 [ 353 340 347 | 3.17 | 2.60 | 2.88
Jogjakarta
70-79 | 3.83 [ 3,10 | 3.46 | 3.52 | 2.54 | 3.07
No. 2 coach ~ Solo
(CW9108) Solo
. 70-79 | 3.68 | 2.18 | 3.29 | 3.65 | 2.91 | 3.20
- Madiun
Madiun 70-79 | 3.74 {3181 347 | 4.05 | 3.15 | 3.66
- Surabaya | 80-83 | 4.15 | 3.15 3.66 | 321|291 | 3.06
Cikampek 80--89 | 398 1371 | 3.84 | 3.00 | 3.00 | 3.00
— Jakarta 00-98 | 3.52 | 3.28 | 3.36 | 3.06 | 3.00 | 3.03
Jogjakarta
70-79 | 3.86 | 3.25| 3.63 | 3.20 | 2.76 | 3.01
-+ Solo
No. 3 coach
(CW9257) | Solo
+ Madiun 70-79 | 3.89 | 3.411{ 3.64 | 3.38 | 2.83 | 3.13
Madiun 70-79 {426 [ 3.04 | 358 [ 3.51 | 2.81 | 3.22
~ Surabaya | 80—83 | 4.80 [ 2.37 | 3.80 | 3.24 | 2.91 | 3.05




(6} M IRBD R RR

EATRMARERCREDEO R OETHE K+ 2EHOKE I TRt RER T2 HELL
T, #ITEEMET 100n L OAEMITHEL , ThEh OX Mkt 2558 FTH0EF & KT e
OLEBRERELHMD , £THEE 5 kn/h B, IRIE 0025 BROBEL LEAEENORROA
HEHERD , FIHEFEOFTh ThO PR ( Fli X 80~ 85kn h OEFE Tt 825km T ) KT
HEMMEEOFHBEE 72 v b LTHE OETTRE 3 2 KRB hnk BE O 4% 4% d 8 & 3R 2 T il
BBOBRAINE R E T LHENRD L, COPRAOETERLLTI00knBED L EATE L 0N,
reTH{ERL L Tanbun —Djatinegara MOEBHEERLERAL , LROFETRUX HE
Tho-7eREE 15 CiRT+o BPDA-1 , CEORFHERERDL , A-1ERXEIR{(,C
BrARABAEAHRDRE CH L L ERd. RUMEZTALTHAADCHARCKAL LT EL
NWEEIRTHVE, (FRNV2R ), M15 KL, No. 1l ~No.3FH L ELFRIBCHL THE A~
2% THb , BIER LEETEL T THCHBEZ 2w, L TiRGIECH LT, No. 1 &1 FNo.
3BEWABR, No.2BHAA- 2REBBOPEIZLZ T E ALy , BHRBOREALETD
T EMbhb,

s o RO BRI MBE ORI MBI ST & SRBE KM afRaBB oh b, &1
BELEAMEECHENTETMEENAKEC, X No. 3 ZFHROHMIIENKE ~T LHBEBH LN
B
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Vibration acceleration 2a (g)

X 15-2 Car body vibration of No.2 coach
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Cikampek—+Jakarta 26K~22K

0.4

0.3 F

021

Vertical

e
=

[=]

20

120

=
.

(=4
[ ]
T

Lateral

20

10

60
Running speed V (km/h)

120



Vibration acceleration 2a (g}
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6. P R

AROHEEL IVRBOBRLEST L  EEBEF 100k 2 TOHEMETRBETAHT LK
SnCE, ETR2FIVELCHORMD L , B LIUVAFOWT, 25 . KOL 5N DhD
MEABRRT OGRS,

6—1 B B B &
() 100km/h OFIEEEICHL T, BB EEOAEN A OAT, 15P v—rid@v—2+ (R 14
A)ICHE#BL ,EEKEBE 20cnBERT AT LR NBRLETH S, (fEIOC2-1-288)
HEEM L ERET R, MEEVWORITEEIRELS XD, LAY T, TOHKTIGIRPED
ik, T ARBERTRLANOMMAELE L2 S, bL , AFAEXRONNE , HEM LEL HHERE
MiL xR, 2 LEBBL62~65cn BEKH T 20EMILTFT2o5LL VW, (KT
D4-3ER)
Lol , #HBEK LT, 25BEERFHNOMM TG T LH2ANZZLHELD
BT, BRERELFIRLTERTLE LW,
i, WMo —BEL T, RENMEOCHAETL O ENHE Lin,
@ WBENLONWTHE, BEOCEMER(TAZ EABETHD , CODIKHFHEENDOFFIRE
BB THLENHE LV, BICHAR U IUBD 9ONMBERET LLEND S,
MHDOERE , MENRGEOMIC , HEOCH L Lo THHEEWOLETEEOREE 22 THRANWT
{Bo LAMST , ThLORBE TELATHEMITIBET 240, MERYHOBRMEITZ , B
HENE ZARBHBHOMIBE KHFEBREDLWLERAACREL L SXEMTLICLENLETS S,
@ MBERTFICOWTH, HICHFEEE, TE2HLLESEED , boHLA2 COMR LA LT 24D,
F¥BA , FRFEORENTEE LY, T, EREOWTH O3B LICLILHMEZ 5L, b5
WITRHEK LAV RT LY, BCEL, GETRAEDO A PRI THFTE2LLHLETH L,
@ BAMHOFRRL , BlCrv—n , HEH, HEEKE , 2 (082 COTARORBEHE TR
L, BAza<F oLy, BaLAREORFHE LA TS LKEETD 5,
B Wk, v rHECHEELLMEE S Z NI ST HZ LM, AT LFHE L.
6 FEMERBELT, ERFHLr O (BT, e, BHKOWTRE LHEO 25 40 ) KoWn
TR ,IEHN, kb IUEDY , 3ARBEBEFEOVWTE , XHN, A TR IVEDLTHAE
L . XA B EREORMETRIT LABLETSE D,



6—2 B W M &

1 100kmhBIERERTAUABROWTHR , SFICHELTRESERCHT 2REXEETD S,

CRRBKE TR S A — OB L TR ERFEALETSHLEL b0 b,

@ BAMEICHL TR v —fEs , RHOUERBOMBLALE T, ARZBRLE 5. B
WICE N THZOA LD R THBICAHWANo. 1 , No.2 I {FNo.3 FROBAD il & HE R
afEEEsL bhb, .

@ WHhOELAEHMEER , WBHIOEHALZ N, ChEEHOELERMICH T HEEHD L0
&, PIURHEDM D DOEND LN EERT,

HEE100kmh CENT L, ZITHOREIR b Ao ke ZTHOREWBBHOZ SEEICL
VELHEND, —BEEFHREAEO LR L EGKREEABL , DHHEELM FRFNTRAR LR
b, KT WARET R, CORBEAXTHOMMER L4FTIE , ChBATHOR 2 b R ARR
HHEEE TD D, ZTHORRAUEEHBEOZ SEEAKE(ELHLETT 4,

BT AEEET D E, DARFHRL L DLORA D, 2942 5E , BEMNKCRKEC OMHKELR
H(RAENBK ), LA TRHEBECELTE , BACERCOWTEBRLHL I T LBLETD
Do

7 7y v BOEBRLCDWT L, TR L b iiRIOES RO B #EN 2T, cOoOZ LidR
MO EGIRDARE L ABETOREAKRE ), ikOBRBERE{T20THFEI L2V,
Liedio T7 5 Y HOBERICIEEFLE TS D,

@) WEmABRE ICREMAROMELI D , EARBNEER , EELCEWTEAIVOT , BE
B ECOWCORBREC ETREIMFEL SDWCHTZAZIVWT LB LA L% 5o

G B MR BORE T BT G ETMEEOREICLHZEATMD LM
¥ b, BMARBOKBKREMI T, ME 70kmh—80knh XL, 160km FFERKDPNTR
hid , No. 2% ET025¢g—03¢g ,HBEMI - 1T, ME70kmh—80knh K L, No.
2, No. 3EHAH015g—02g , RBEMI - 2 TE70kmh—90kmh KL, No. 2EHT
[E01g—025g ,No. 3BHTHL 02g—025g , RBEEMETHE 7skmh—90kmh KX L,
No. 2% HiT 015g— 0258 , No.3FHWT 02g—03g, REEMV T 75knnh—90knh
XL No. 2iiTC02g—03g, No. 3FHT015g—03gTH5h, tbiFHTHE , HE
10kmMia kA LT L b, itk ETIREYINERIL 0.06 g 7.

ROLHBOWL DAL, LFMBEOREL 04g ELIAKNEBR) , BLHORM , BICRE
DIRBIC RN TS ETNRE , No. 2 , No. 3B ERAABSERERBROME L hBRKTHT
HIEHBEERRO I ICESR 5,
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Jogjakarta

* o B T
165K —~ 145K 8§5km’'h
145K — 127K 70
127K — 112K 100 #
112K — 260K 60 7
260K — 215K 90 #
215K — 200K 100
200K — 184K 90 «
184K — 180K 30
180K — 166K 85 #

Madiun
166K — 138K 9 0kmh
138K — 127K 50
127K — 80K 30
80K — 35K 75 «
35K — 30K 50
30K — 20K 80
20K — 3K 50 #

Surabaya

CNEE 10 KEWTHBICTRT IO TH S,
6G) BEEZ100kn hBiEORAOD L ONLBETH AL,
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7. BAfbi L EARERTE

BEMAMRGRTE

Jogjakarta—Surabaya(il322 kmiCoOWT , BEFIMEE % 100 knh K L3 5 4HIT
SHEAENATHERCETHITD S, 2dE6d, ChiCBETLBRO1ALHELALDTH S,
(1) 15PRFERI v—aid , TXT85m BCHELARIdAV— 1 TTRT L, 27/, KEHED
HAHHENR1I4 Vv~ O—Hd X+ D, BIER IOKm,

2 15P RUFR3v—ADREHRS , —BREMOV— 2 LEBRICRI4A V-1 TT5, iR 52
# o

@ v-rHRBEX AT S, PUHER 90Kkm,

@ ZFHYERTHML , ~BETOEERBT L, 2O EHRIA62em &TD, TTBE(DH
XL, 1,620 /kmEMEL68km, 6 004, km EMIEL 140km, 3004 kn XM EL 114 km,
B) L LETFTHKEEE220cn &T427d, BATHAELC, IHORELEETFTZ2 9. LR S en X
Mzekm , 10cmBEM 132 km , 15¢cmERM 164 kma

6 HATIMOALLOBBREBMAT L,

7—1

#b6 An example of cost estimate for track 1mprovement,

Jogjakarta-Surabaya 322km

Foreign | Equivalent amount Domestic currency
currency in Rp Clearing handling Material %
(Uss) (1US8=415Rp) (20%) (Rp) execu tion(Rp)
Rai1l 14A & fastening 4,187000 1,737605000 347521000
Turnout 520000 215800000 43160000
Machinery 250000 103,750,000 20750000
Sleeper 457200000
Ballast 347700000
Welding 42400000
Work execution 688300000
Total 4957000 2057155000 411431000 1535600000
Contingency 247850 102857750 20571550 76780000
GRAND TOTAL 5204850 2160012750 132902550 1612380000
2044382550
Remarks: These figures are of October 1973,
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7—2 HEEPARNRIE
HHERONERRES L HEBOFHAREFE 100k ORELTHX S 2HKCH , BBEONE .,
FMNBILIVEBEROFHUALBTHLCENBOOLNA, ST ERARELTHRICHE , FiNOoERE

LUBHBORRET AR5,
ST, ATFHRELTABTHASCLBEERONLFEMERTHARL VDRI EFLTROL

HGITHE By
7 OB oW R
X [H] 7 OB O
Cirebon— Surabaya 2
Bandung —Surabaya 2 (6/)
Jakarta —Bandung 4
Jakarta— Solo 2 (3W)
Jakarta—Cirebon 1
Jakarta—Surabaya(Sol ofEd) 2 (6)
Jakarta— Surabaya(Semaranghih) 2 (60)
at 15 (217)

@ ( IDREEEEEHELTRDT.

1RB6mEL , BRHSLIUBHALORLOTHAET 15 ZL+nid, FIBEWRE 104 ™
(RBHEHB24 ) &% 2,
B LT, BERBLAA A5y AR EN DD, HFEIERO 4 £HMLEEEL , B
OLOCREALDET D,

1) A4rgrRM4 © 28M (458H)

@ & Hm W & : 21 (3HMHE)

® #® /m OHF M 21 AESHTH(IFE)
BEEEPHRRE 10 ELTHBHBA 17 ME222, Zho505 L4l ( 37 ) OFHA
BETH 5,
FEggo—fitBETEEERE , JHRXEE ETan T, RT7TOL 9L L,



#7 An example of rolling stock cost estimate

Domestic
Foreighn Egquivalent Currency
Item Currency amount 1in Rp| Clearing
handling
(UsS$) (1US$=415Rp) | (10~20%) (Rp)
0il damper equip. 27,000 11205000 2241000
Bogie change 490000 203350000 40,67 0000
Passenger car 2749000 1,140835000 114083500
Sleeplng car 1634000 678110000 67811000
Locomotive(1800Pg) 2267000 940805000 94080500
Total 7,167,000 2974305000 318886000
Contengency (5%) 358350 148715250 15944300
GRAND TOTAL 75625350 3123020250 334830300

Bk, F4—H¥r . H—FBELT, BNEARTHIBEE, ROT ¢+ — ¥ BEBICLI 2N
B OBEICIENT , Fq—CABENRGHRT LD, TORTHAEMICE D5, FIHOXE , O &
HANETELENERCE 2, BARERCOVWTHE , AR CTHEREFN ~EHL bN 5,
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2. SIEEEZHIHTIEAT
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2-1-2 # @ # B

BIEHBRROREEH L THED 5,
) SEOHERRONMBLA-AA Y FAYYEEKO Jogjakarta—Surabayaliicid , &8
OPEMESFEL TV I8, TORBOHARE LRI LT D, (RI-1~3)

RI-1 v—r O
v — LfE R
- 5 R14 A R14 15 P R3
| ~r~ B OB
: : . 40
(kg 4259 4152 3800 33.4
& il h
(o) 6 8.5 6 8.0 6 4.0 5 8.0
JE il h
Coms 110 110 110 105
vo- o~ B 2
Cnm ) 138 138 134 134
HIOE S (EEL D) 6 8.3 69.5 6 6.5 67.3
(mm) . . . +
MmO B Wy
Con®) 200 196 177 154
Wi om O KW 43 2 8.7
(cm% '
Wiz ke—A b Ix | 1469 1,360 1,180 1,0 3 6.6
(cm®)
Wma2me—A»r I
(cn’S 235 205 150.7
Mt m i
(cn® 54.26 58.1 4864 425
vo- v R mg 17.00 17.00 14.00 13.60




RBRI-2 2<{LE¥DET
2B EmS Kt ¢ b ¥ Mt (b oy
H B
hx B3 x £ 3 (cm) 22X12%X200 2392 X 75 % 200
Mmeke—rxt Iy (cm') 3168 1625
by & (kg) 48 47
Moo F B (kgomd) 100000 2,100,000
FU -3 BMEABRHOHHA
v o— A fE 5 R14A R14 15P
v— A OEEHITHEIS Eg Iy 28749 x10° 28560%x10° 2,4780X10°
(kg—cm?)
v —n QW  Dx (o) 200 196 177
T ¢ 5 ¥ @& 5 2 PN
T (b &M b (cm) 22 22 22
F(HEREIDLS 1 (cm) 100 100 100
1 ¢ LEMMB a (cm) 68 68 65
T bLEpEFHTASI s s s
ol SR DS 3168 % 10 3168 %10 3168 X10
v—rhbHEo L4 r (cm) 56.78 56.75 5655
HMEHEHE C (kg ocmd) 5 13 5 13 5 13
V-l ﬁ;&"('k;_zm; 126,157| 112,948 126044] 112855|121,849| 100249
(Ea)
V= i H (kgsem?) | (631) 565 (643) 576 (688) 617
v — A~ E B (kg)| 3112 | (3188) ] 3,112 | (3,189) | 2967 | (3054)
vio— v N 1,262 1,286 1,376
Egu (kg/cm‘) ! '
BE 3¢
cLglY — v E 7B 5100 5102 4,886
b (kg)
LH{E™
O 5
(ke o) 32 2.32 2.2 2
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B b1: | 10 3.57 357 3.42
# B
E 15 2.37 237 2.26
7 5
kg/cm’ (cm) 20 1.7 4 1.7 4 1.6 7
() a. MUHAMBIL, BESRHES, 13kn/on® OBHKO2WTHEL , Ka2%fE( Y&
B TR ELHD R,

b. #MEZ100kn/ heiEE L k.
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T &Rt B, TOEDPENE, BBAHERIL NI,

H—EEETs , HHORME, £l Adv—rORF , 2 (LX¥OFRE  HKRLIDERAR, v
~AMEHORPIOREA ORI APHEBBORSEREZL0T , REABHFEFLLNLS, T
DERIEETAFTLTH LT, c2THEHLLEHFHEAT .

4 -2 HBREOHHRA
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MEFBEME2YORC L > THRDEN S,
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Po © HIRE N
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AFMHECONT , BEIER T AR IDLE T ILA L EHMERETIMEEORKHTEHEL
KPR E LD L, BEESNEEYRF ISR k, PLULXHERn CBEL . TOMO
Blcidd hBHELE W,

yeovia - =

B ICEF HERE, V- A B BOB LARC IS T, ARV — M EEDOD B L ECET S,

BEMENCEF AHREOALE I RROBE , D¥ORC LB LABBIN B,

1

TR A

el
Elx: V— A @Al

p= 4 =

4 BTy
K:Vv—riFdhER (<08 L UKR)
¥ Yutaka Satoh . “The Load-Factor, Structure-Factor and
Condition-Factor of a Railway Track”,

Permanent Way No. 7, dJdune 1960

4-2-2 ¥ i #H #H
L P2 v TEEORENREMERMMHE LAKRDE . RI -4 IVNI-1D&F DT
bb,

RU4AV—2 % BN 3 {LEHR, BREZZLABAOMAERBOUBIR/RREIRI -5+ LU
II -2 VC7T<'3".=

RI-4 WMERKOHHE

v — n HOFY R14 A R 14 15 P 40 N #90)

V—arOEEMSTH I 5 & Y a
Eg Ix (kg/cmz) 28749 %10 2,8566.0X10 24780 X10 2,8940X10

¥ (L ¥ & oM K A /N ¥ N

2{6E¥M b (cm) 292 22 22 20
. 1

3<E‘gf‘é®/2(cm% 100 100 100 105




v — a B OB R14 A R 14 15 P 40N @@
% ;?,geﬁi(ﬁkﬂétrﬂ,? 3,168x10° 3,168 x10° 3,168x10° 4573x10°
. gl¥
F{LEME a (cm) 68 68 65 66
- s 1
v ’”*“Mﬁ@({?mg 56.78 56.7 5 56.55 5 6.6
r 1
i<béﬁﬁ(%30£) 100,000 100,000 100,000 50000
% BEEIE d(cm) 5 218 218 218
g 10 233 233 233
% 15 247 247 247
ﬁ% 20 274 274 274 273
25 316 316 316
#HEHE d(em) 5 085 x10°° 0.96 x10°° 101x10°°
g 10 083x10°" 0.83%X10°° 087 xX10°°
g 15 077X10°° 077 x10°°% 081x10°
M 20 0.72%x10°¢ 0.72x10°° 076xX10"° 059x10°°
25 067 x10°° 067x10° 0.70X 10"
40 & | BKRE alem) 5 1.6 1 1.6 2 1.69
NL
% e 10 1.39 1.40 1.4 8
3k L
. % 15 1.30 1.31 1.38
% 20 121 .22 .28 1
= 25 1.13 1.13 1.18

@ 40N v—r DML, JNR T, EHEBF ~#500~1,000 5t CHREEE 100knh T
¥ AEEMELE , TR, 0N V-, Tady R4 TV—} , KE(HE,ECDH
¥MME66em , FrA , HEE20cmiEF AT RT .

) HEFHREENHAZIOTHE00, ER 40N BEMEEERICE-TI EL , ThiTH
L CoMBoHE TR L 2,
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Siracture coefficient M

HII-1 Stracture coefficient

18

101

08 5 10 15 20 %
Ballast thickness {cm)

Note: Stracture coeilicient is based on “40N%Bm-7%ﬁ-“.
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Stracture coefficient M

1.6

14

12

10

0.8

[I1-2 Stracture coefficient (rail :rIsA)

L Ballast thickness 25em

—t L i

68 65 62 59 53

56
Distance between sieepers {(cm)

Note: Stracture coefficient is based on n40N—‘13T§m . —%—”‘



FN-5 RI4AV—ATHWAHBEOMERE

W OKR OKE
20cm 25 Cm
T LEMEA
6 8cm 0.72%X10° 0.67x10°°
(1.21) (1.13)
65 0.6 8x10° 0.63x10"°%
(1.15) (1.07)
62 0.64x10°° 0.60x10°
(1.09) (101)
59 0.61x10°¢t 0.56 X10°°
(1.03) (095)
56 0.57x10"°¢ 0.53%x10°°
(0.97) (0,90)
53 0.53x10-° 0.50x190"°
0.90) (084)

o ( YR, 40N BiE s HRILE-T1 4L, 2hign3 2400
WMEOH TR TRLELOERT,

4 -3 WMBEBRTFEREREEBBEHE

MR LA X o, MEM L #Ai+T2E , IEEWORKEI NI T LT LENHAT LW, 7
—% FIEEER L OBEREs LR, ERROBEI T A LATE, ThbRnPh i HEOR
FHEERTHMIELIERLCE S,

—F , Bl EEThl, BUEEBOEE T T AR RS 5406 , HEM EOBRIHEMBILER
BLT, RFERROMMEMWA L0 H A EZ S T o,

RiC, HEL VREEF £80knh 2 b100knh~ , a2 bDb 1.25 tf, BERK ST HL2F|/ED
THMEAN Ll EA2DL9HEREX LIS LEAR , UEEVWHEHEOM /MO SRTFHERRE,
KREERE HE OMM & F—H&THmTsLEL 00, 2 2AFABHBORHE XTAMBRE O HLEE D
EHEOMMER LA TWHRT 20T, BT ML ICHFT 2 ODORTFERAILKEE 1.25
X 11 =1381c%5,

FHTRMCHEN, FFEERTESCNLALS ADIE , EOHEREMERND 1.38 201K
EAHLOWMHEMETALTAILENSLC LA D, AL A, RAOHEMENRLIY v—2 , K
3 OXMM68en , HEHA , BEES~10cn , TA2bbLMEMRIK 162 ~ 140 Thok s
hid ., cheMEfRE 117 ~ 101 BEOMBIKHRR T AT LI D , RFEFERRCRTEN LE
BEWCTLCL0TED, 72D LRIdAV—0 , HKRFE20cnOBRE , T HEURET 66 ~58
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om L BEEMKKE 65 ~62 cmBETERIThETATHES 5,
L Lafib, FORBOYWMERE L LoTH , 22BERBATH NONMN , TEAEROB
mmfﬁmiéﬁﬁﬁﬂ&%ﬁtﬁaah&of.ﬁﬁﬁt&%%ﬁbfﬁﬁ?N&Tbbﬁo

5. % E #® E

MESEORT, BEKH L TR «E T 280, REC L VAR AR D EVOREL , v—2r
CEMLHMLIC I 2BMOBX, PO Vv—rDBhICLBZVv—2{ BB LD LDV — MR
HORLPICHT PBRZ ETD L, CRAOOIARDONWTH , BRAICHMAREDS D , ZOREM
LOBENE L, ABMCEMULTOLICRLZ { % 5o

SEMMAEORELETIE LA D20 T, AGHICKA T A LHTEZ WA, AFEROH
BOKMBEOMELEILHELT , BEMEEINRILTELL L, TALRBFEABLEIATNS
EHEAN B,
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. & A b &
KE¥-BHOER L TEREREEZEL52CHA-T, TOHBELT 20D, LObHBELHMLT 270 IC
ROLS HMBERETTE S,
1) HEGHB (B20WEEB))FHLTRE 5.
2) AHRIE—BEr L Db, 2 bdhiidhtoPHBOHERYEL 5,
3) HERBIIHMEICR- Tl LT 5,
SEORREBMTLE5F K -HXOWTHETHAFL ¥ Z 2 bERICDALDNTNEDT,
EHRELL TR, ROBKRET LI TELR,

Z
L —am _ Car body
_I_ “i’\ Bolster spring
7 C; ka L‘_é 2~ Bolster spring damper
T —o m’ Truck
Z, = aueiwt
k. k; & «—— Axle spring
2. & 5
i B B fi , H X L ]
a m MO IRE
2o m e 1l 0 AR 4R
Ce kgs/m bR F OB BERBE(FBHEL D)
g = a8 m/s* B HOMmEE
Xy kg/m Wil hodhER (FEEY D)
ke kg/m T bilhodhE8& (FBH& D)
m kgs'/m BAER (2 SRR, Bk L2)

-105-



£ 5 B Ofr, B R B . |
m’ kgs’/m LERR (bR LMIThOMORS , 1 8%
%P )

mw Kgs®/m BUMER (MERTHS, 18H4D)

z m WO L Fafr

Zo m VA3 B HREA L E L bR bW R

£, =2c./(mvy,) £ rOBRBERBE D bbTRRATR

K = ke X, T bidhimInodnERL

I = m’/m EHLE4OBEREK

vy = V2k,/n: rad/s R EMEhAT CXA a0 L TEAAEDE
i =WV, HEEHORGH Do TERTE

W rad/s MElIRE O BIEE

3 HEFTTRBIMEEOCHR

3 -1 DB OHN
B ETRDMEE L0 (/8" ) TROINLH , ThEBRELE LTaw)(av®)THD
+. CORNE

aw? _ (Kz +€22122)v4
ag ¥ AB

Sp=Can - {1+C1em)e ) +8 )+ 829 {1-(1+u)p® }*

PEEBRKLTUAREATHAET LIS EGEABE LN S,
3-2 FrrloYPRAEERIFLIFoRORBEREHROHE
£y ORBHEEHBOF LYo NS LE, Q20 LIURENITLETD L, COROKE
REBE G MBEE ORIEA 0 L 2R EELNITRO L OCHE 5,
1) €:=0 OLk

aw’ K7t

ac v |an-{1+4)K} 7 +£ |

PEBETOELPTHE, EDEE209% yro &L T

uayho-{1+C1+p)e}pi+x=0
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v}0=3§r[1+(1+u)54:JT1+(1+u)m}‘-4ﬂxJ

PRIETHEHDH

VRO = ﬁ [1+(1+ﬂ)fc?FV/{1+(1+u):c}’f4,cu:]

2) €p=c0 DL A
a @ _ 9?
gV’ f1-C14+m)9 |

SREOLEFTE, TOEEDONE PR & LT

1-(14+4) 9Re=0

S s
Bee 1+

bhHIT, TOLE p—rood LEBREGOMEEL

aw? 1
(anv,’ )s . YT
2 o
‘q=oo

4, FUoNROREBEFREIIHLTEFEDOR

7 2Rl €: 2 ELTHITFEDCHANIAD D, 7ONMENHIDP, ,Q,Pbthid, &4
OOtk oXTRbIN S,

7p, =\/2—Tﬂ-—[1+2(1+ﬂ)ﬂ—\/ f1+2(1+udc) -8pk]
1
Q=Y

va=V?$;[1+2(1+u)n4—/[1+2(1+#)5}’—Sﬂﬁj

3TN LOROMEEDMHE

ap ¥} ‘p, 1-(1+a)7p,

( aw® ) 7b,

aw?
=1
( ao”f)Q

(=22 s

~—)

&g M1 Pz_ (14+a)np,—1
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5 % f@E =®

SEOHHREIREROL S ZBELTH VW,

(m+m +my) X g 11950 14600 14500 26,000
(m +my) Xg 4500 4500 4500 4500
mx g 7,450 10100 10,000 21,500
mgX g 1.500 1,500 1,500 1,500
mx g 3,600 3,000 3,000 3,000
f=m/m 0.402 0.297 0.300 0.140
k, (F&HHKD) 121200 166400 268400 382800
ke (BHEELD) 73,400 87,000 99,200 170600
£=ks Kk, 0.6 0 6 0.583 0370 0446
v, 1785 1797 22.94 1868
(284Hz) (2.86Hz) (365Hz) {297 Hz)
€, 0 i 0 0
(4 il %) 0.5 0.5 0.5 0.5
1.0 { ce= 1.0 { ca= 1.0 ( cz2= 1.0 ( c=
678kg cn/s,| 926kg enrs,| 117kg cn/s.| 205kgcm./s,
F&EHEAD) F&E2db) h&a#Elh) hEH% L)
oo o oo oo
7Ro1 0596 0.594 0514 0.552
VR oo 0.845 0.878 0877 0937
YRO2 2.06 2.36 2.16 3.24
(acu’
gy /€y co 0713 0771 0.769 0.877
7 =oo0
7P, 0.69 6 0.702 0.634 0.6 76
7q 1.58 1.83 1.8 3 2.6 7
7P, 2.5 0 2.82 2.4 8 3.73
( ACh 1.50 1.37 0841 0953
AV, Py
aw?
v 1.0 1.0 1.0 1.0
aw?
(aouﬁpz 0.806 0.854 0.880 0.936
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FEIV-1 Speed limit on curved track
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FIV-2 An example of result of calculation
for overturn of a car by lateral wind pressure
W
70 ¥ o
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EW-3 Condition for derailment
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F V-5 Typical wave form of side thrust
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V-7 Off loading of the wheel

due to the twist in the track or the car body
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EIV-8 Forced vertical vibration of bogie car
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ENV-9 Hunting motion of a wheelset'
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BEV-10 Typical wave form of car body vibration
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EN-12(a) Criteria for riding comfort
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N-IZ(b) Examples of riding comfort data
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EW-13(a) Criteria for lateral vibration

of car booly

Riding Comfort Index ( Frequency 1-2 Hx )
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B WN-13(b) Example of vibration test results
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EV-14 An example of the form to be filled

with numbers of occurrence of vibration
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Criteria for car bady vibrations

HMV-15(a)
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ZV-15(b) Examples of vibration test results
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