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Tram Operation Indicator Analysis Method
Based on Randomness Feature and Combined
Simulation Model

ZHANG Hailei, QU Long, CUI Shanshan

Abstract Considering that tram operation indicators are more
random than those of common rail transit, an analysis method
is proposed, where rail transit train traction calculation is intro-
duced to road traffic simulation environment, and a real-time
inter-feedback is formed between tram operation process on
route and road intersection signal control priority. The analysis
method is used on simulation analysis of different plannings
and operation schemes, the distribution characteristics and o-
verall evaluation of general and partial tram route indicators are
obtained. Calculation results of practical case show that, at the
planning and design stage, according to line layout scheme and
train operation planning, the adoption of this analysis method
to simulate and calculate tram operation indicators can effec-
tively evaluate road randomness influence level, providing e-
valuation and decision-making reference for tram planning and
design scheme.
Key words tram; line operation indicator; combined simu-

lation
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Fig.1 Tram operation environment on track

2.2 fFERIBENMEIET
AR ERIs 1T 22 IR Z HEHL N R 890
JEHAE R R AR AT O R st e — &
Bl BB LB R B R AR e O T AR Eop
XX MRS TIEA , 7 B0 HOr AT 8T
TSI 3 % A8 38 15 L — PR JH BE AL 19 77 ik



KA AR E TR A ML B 42 508 o, Il i 45 E 2
WAL RS 52 )7 S 0 I A ol e 18 A P 2 X 4
RIS, M PR s AT 05 B, A S AR
as A7 A r ph 81 A B GRS S T A % R A (] e
ARV A B B2, i 225 8 E R i A8 B 1 A
R H A A7 [ B B R

ABIFEAEIEE K G BT, (B 2 1 AR iR
FESE R AL, URBCE BLd 4oz A7 i B ML B
bro BILL 2 6] B ol 2 80, DA B 19 i 1) 5 R 3l A
(] W 3t 2 87 4, 5 8 A A 2 i rPas 4, b i 3R
WUCRED B 1) R BB TR AR
2.3 FHIMEHEE

T 3 S 7 LB 58 SR S A 3 9 A2 3 R 0
P EH A PTV VISSIM R, il 42 53R A
i 2k i B4 5 % F Easy Tram BPFORBE. a8 i
COM i 1 (Hp ATl {5 #% 1) 75 VISSIM k{4 Fl Easy
Tram B2 [A] N7 S A S S WG, LASE s HER
BRI

e A IR A ) A I T 2 S B I N S T
PP AT, AR T e A8 T4 5 (o7 B B B 2%
S IRTA 0]k B P b g o U I ER S R o
F o AT ARAS BV BE 12 17 PR 1 R S (22 Sy Bl
P 0T T B S 1 S P R Y S ) , A AR 8
A AT B S PR A0 R A ( 32 A i i o
S T R A A I gt R A ), DLIAT 20 A4
BAT T FLAE AL G — o 20 KR AT S [R]85, B
G — 18 S 5 L S A 5 B R A 1 i it
K

""" BB

PRGEA | |
AR |

L [as s >[akm) |

[aseswanis] | [Rues]

pg CELEE

P2 B A T AU S R A 0 B
Fig.2 Process of mixed simulation of road traffic and

rail transit
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Nanhai District
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T-type and cross-type level intersections

8 490 mm ; F| =P THHEFTH EE N 70 km/h 2k 00
TLF0ZEM O finsek & 35 km/h {14 f R Sl n ok B =
0.9 m/s*; 5142 70 km/h Ja i Z 052 42, LG 3
(S S B < - 1.1 m/s?, 1717 5 2l sl i i
< -2.3m/s,

2) LA B R AR A 20 s, Hoftth £k
B PR AN B I B A s A O LA B i A B s, A
KASCHESE % O, HECHE & K, WA S i — 20
BRI
3.3 MiRGER
3.3.1 295 EHRIIZITIRF

R L1 B K AT B0 AR Ve B B HeoR
W) & 42 (] b AN 81 4 38 2t 22 L IE X, s 2 5
MIZEA O BB, JE A5 245 7 R B2 1718
bR, W 1 fiR

®1 ZHFRNEBRTEER

Tab.1 Line simulation indicators in multi scenarios

et e e RERBAT AR
_ o REMRM X TR S B {7 E]

Yrst

AffA)/min - 5% i (km/h) PRifEZE/ s
Yig— 3.5 [ 7 e H 27.4 21.7 370.5
75 g 3.5 EEME  27.4 21.7 222.2
W= 3.5 JATEESE 26.2 22.7 17.7
Yise 5.0 [ 7 e F 24.5 24.2 212.0
Yt 5.0 B 24.9 23.9 1.5
Yisos 5.0 JAFREEE 24,0 24.8 1.2

TE - [ 72 B S 55 RG0SR T eI 7 585 R o 1 ke, 9
SRS R 5 R R A PUR AR 5 I SE SR 5 Jm) i oo 284 1
RS deems JE A b, A 0 2 76 Jm 3 i 1R T R 2R 9 JE X

- 156 -

RN S IR A OE =N RN X P 2775 =g N <1
LI REARIBITHE bR . X LRI, SR04k % AT
07 [ Y F 4387 FE A2 AR S i o R 4 TR B S A8 X
RGP EN AP 2L N

— AR T — ST AR TS T R gk
AAHBEN ST, (B855I 07 72
ROV 2R 3 BB m ST, T2 )
REMLIE S I A K, B AL i s Tl AR, 15
LA WX G - By da A7 R Y 52 AT R 5 AR X
FHEATHUEET-I(E, 18 K A 4 () By ] AV 1 1 22 3
T 0 BEAIL T, 52 S 2 B As AT I ] A FRUE T
TEARF R L2 N, SE SR ZM L, /e
PR T LY E VY a T iR E T 1 km/h
o7 MR AR MG 5 min B s 7R E TR TR
PR . SXEEZE I S LRI T B B i 4% B Ak g R L
RETHREINSY,

T L UL R, 3R 1 hig R B &GRS mistT
BF bR 1 25 /N, 5 SRR I AT — & 200, &0
B R E R © FEgI R TR AL
SMAREH ], AN ) DX ) 8 AN B M 2 A BLHRTE ; @
HTHG D EAER N Z R T AR A A 8500t
SERIE AT R I B AT 5 4o X0 8 28 52 ), oK 25 R K
T Y B 23R G A T A 24 R A LA R 2R Y
S, B A R — e R 2E
3.3.2 & AeR R #YiE AT AR

BT REALE A5 HAT5E, 2R RS AS B A L
HL ZE AR R B R L ) LA B 43 A A, DA &
K X BB AT R S A FRE . B TR E, h T
T UL o34 7 1%, AR SCREHRU & — K3 5, X
LR FAs T4 R (DLEL S ) #4753 .

MR - B 2R T DA R 3. s —rh A
BEAEV- A F MR s A7 3 B AR R . 45 & i
HEMKIEH AT LLUL I, BT A28 0 B AT 5 1A
T E] P [R] s EB AT 20 R 2R A5 5 AR S oK, BT
G S RS TR IE |, 680 438 17
A K o T E RS S I0eiE K S 15
AR E ST REEG LR E, T2, JLF
FEASVAC % FAR B T A B0 4 0 20 AT S R R B
%o MEHNFEN S min 5, KL %E 3 MF5 5
WELA 2 A B0 22 31381 22 8% 11 5 SR AE P Se Al
frrp, bR A PR ZE R A DS A2 B T R
5 OUSE M L AR A 2 AR B



o BT TN BRI SR
B

5 % B
W om — K mW H_ ER
WOE OB OF M KA B ANKIW M
W oW oW W OB N B EHN B
Showh sk 9k S SE 3k ok ok oh B Ok O 9
NP [ENDY SN S SN ENDNGE R SNSRI M IR RS SN e

AT 4k AR /km
a) e
---> REITM TEM CHRHBEZIXOESE
B
H Eil Jé 7i<
W OoRE @E F - &K L 2H
wE MK £ M X F b7/ ﬁf“iﬁl IR
WO N oW W o K N OB E BN OB K
wiows o ¥y oy uy ¥ b ouh ok ifE i b

or — PHEE —iREE - BAE - BUME

AT 28 B /km
b) G
IS A H 7 - R 7 EL S

Fig.5 Simulation result of tram travel distance-speed
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Fig.7 Temporal-spatial curve of tram simulation
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