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Dynamics of an AGT System Light Rail Transit
with Rubber Tires
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ABSTRACT

This paper deals with dynamic characteristics of automated guideway transit vehicle with
rubber tires. Several models for guideway system of LRT(Light Rail Transit) have been
proposed because of the necessity of guideway system for LRT with rubber tires on exclusive
rail unlike steel tires. Here, steering system and bogie system are investigated to compare
with dynamic characteristics. On selecting guideway system, the way of vehicle operation
should be considered and simultaneously the dynamic characteristics of the vehicle must be
evaluated with respect to each guideway. The results show that stability is essential for
vehicle with steering system, and that single-axle bogie system gives the good stability,
though it is necessary to reduce the guide-wheel force
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Fore= K (ycrrr+ Yorrr) + CL Y crrr + ¥ crrr)
Ferr= K (yrrr + Yrrr) + CL ¥ crrL+ ¥ GrrR)

—137—



(2 A 8 LAY
Iz 9= L/(Fgpr+ Forg+ Fr) — L (Fgpr+ Foprt+ F)+ C 85+ Cp 85 @

3) 3% % ¥89 2 £591Y
IZF(.8F+ .¢)=d(FGFF—FGFR)_thF_CB'aF

I2(8 g+ ) = A Fpr— Fopr) — t, Fr— Cp g
(4) e & ¢5HAY
I¢$=“K¢F(¢—¢F)_—C¢F(¢" ¢ R — K d— o )

(3

a - . . (4)
- CéR( ¢— dp)+ msghd+ mhV( f+ ¢)
G F&e & 544 p
Iipd p=—Kp(dp— ) — Cy dr— &) "'Kz"zi ¢rt+heFp
(5)

Lird r=—Kx(dp— 8)— Cse 6 r— ¢) —Kzg $rt+ hrFr
6) FWE &5UAY '

mey orr =" C, Y errL— K.Vorr — K. 6~ mgd 8 p— mcV(B+ §) — meL s
mey crrr="— C; ¥ crrr— K ycrrr+ K 6= mcd 8 p— mV(B+ §) — meLp

| meyerre =" CsYorrL— Kyorro— Ke6+ med8p— mg V(B+ §) — meL ;¢
mcy crre="—"C;s ¥ crrr~ K;Yorrr+ K e+ mgddp— mg V(B+ &) — meL /b (6)
mey rrL="—Cs ¥ crr.—~ K;Yorr— K. 6= mcd 8 p— m V(B+ §) + mcL ¢
mey crrr="—C: ¥ crrr— K.Yorrr+ K. 6=~ msd 8 p— mc V(B+ §) + mcL, &
mey crre="—C: ¥ crr. — K:yoraL — K€+ mg d 8 p— me V(B+ §) + meL, &
me crre="—C. ¥ crre— K:Yorre+ K 6+ mgd 8 g— mg V(B+ §) + mcL, ¢

7]
B = o "y 7 (side slip angle)
¢ = M9 27
$, ér, bz = A, A%, %9 F
SF. O = 4, £ 26037
YFi» YRi = AF AQNEF Gl FUiny
EFi, €Ri = 3% HHES Az Yoy
m, mg, mg = 2%, A4, G AF
14 = FY&E
Iz, Izr, Izr = A, A, F %] 2 BYRUE
Iy, Iyp, Isr = ZA, 4, F A5 € vPRAE
Kyr, K4 = A, F AF] & A4
C4r,Cor =4, ¥ A% € AHAF

—138—



K, Kz = %, FHE 24

LoL,  =34% 3, & 2539 A9

hq = F49 EFAAMY &)

Cr = Zv¥y 9

Wr, Wa = A, F59 3F
_ Cs, Cs = ZetA, QW EF FHA S

d = FYPFFH HRE Alolg A
t = 7o g EHY

g = FYHEE

ta = Egle

hr, ke = A, F£9 g0

w7 BAL 2oy YA U Fol 47) Bk matA, ) ~AR)Y Fgre, Forrst 4(6)9]
YGFRL: YGFRR) YGRFL, yGRFR% 1% E-7] tg')":‘q]?l' ‘?"7}'5]":— 3«:!'01‘:]'- E]-E}-)ﬂ, c\’l"‘H?EIoﬂ Z}%S}'E g
3 &Y &FLAAY F71 2€oly Ao vaq o FrlEA "o

32 dllEq FEe ¥
ZAEL GuUFo] AL L He} P& viPFE NEHNFAN FYFE Y5 FYPEY,

QU EF L FEFEY, F Qg HEde ¥ FEFH NHFEFoZ UHA dSFH
Zo] et § 3.

0 , L=<l
FG= )
Ks(lo_l)"‘Csl N lo) l

4714 Fee tigd A8sE o, b HET hizae 271dol, 1= AEA FUEH
ALt Aol wehd, ehigo) FALH HMFRNE Bl AL e YA
Bzo NFHWUA yEe dudYry Ye o,

—_—
Cs Ks I
Cs Ks !
NSNS ANNNNNANNN AN NN
() A&A (b) ¥lHZ&A

a9 3 AdHEFH ALY F53eY

—139—



4 FYPEun
Aol AbEE AGTA2H F2a AYL X 17 2o}

¥ L *I%a]°l’_‘&°ﬂ AHE® AGTA 2" F2 A 4[2]

A @ 43 A 4 #

m 18000 Kg C, 48 1/rad
m 15000 Kg d 07 m
I, 110500 Kegm’ t 0.03 m
I”‘, IZR 100 Kgmz LF, LR 25 m
(steering) Cp 1000 Nms/rad
Izp, IZR 1000 Kgmz hp, hR 06 m
(bogie) IR 07 m
I, 30000 Kgm® K; 200000 N/m
Lip, Iy 100 Kgm®

K¢p ’ K;R 260000 Nm/rad

C¢F, C¢R 6000 Nms/rad

K, 300000 N/m

C 10000 -Ns/m
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