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Study on Reliability of Transit Operation

ZHAO Hang, SONG Rui
(School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China)

Abstract: It is very important measure to develop public transportation for resolving traffic jam and camrying out sustainable urban traffic
development, but the development of public transportation is restricted by service level of the transit operation. This paper describes the
reliabiliy of transit operation with the reliability theory. And the reliability of travel time and customer services is defined in the paper.

According to the definitions, the modal of the reliabiliy of transit operation can be established, and i can be computed by Monte Carlo
simulation. The feasibiliy of the modal was testified by the example. The way of improving service was proposed by analyzing the modal of

the reliability for big event
Key words: Traffic engineering; Operational reliability; Monte Carlo simulation; Public transportation; Travel time

: 20040720
(70371014)
(1981- ), s s s . (wazua@ sina. com)



10

133

1.1
[6] ,
n+ 1 , n R
’ Ri=Pi {T:<ui} (i=1, 2, 3, - n), T
l , i i

Rr(t)= P{T, <t,| AT <t;| AT, <621 T) <t1)

7Sh k 9k: 1727 97/1
l_l l B
(2) (D
) Ri(ty= PITH <t | I TSt | I TE Sty | THS ) =

PiSi+ 27 S<tal ol St Th <t1) =
=1

ifﬂ-&n—su T <= S (3)
A3 }
LT

k i s Ri (1)
k
) 1.2
oD , 0])) oD
, , oD
[T, T-] )
n i T _ T
R, = P{max[ Z{ ny - me]] <= b ]Qk}
t i j= i+ 1 m= 1
i,m=1,2, ...on;j=i+ 1 (4)



22

134
j L 7h [Tla T2] ’ ’
; Qk k ] 9 2 2
n i (
k: 1’ 27 ey max[ Z .inj_ mei :I )
i j= 1+ 1 m.:l (1 D)
(T2= T1) Qu/h, [7]
’ 3
1.3 5 4 )
o 4 ) s
20
, 14 30,
Ro= R.*Rs(t)= R.* ]:[Rkl(t) (5) ’
R 5
, Ro 18
h + 15+ 14+ 13= 60 (min),
\ \ 13:30 ;
Ro= Re.* Rr(t) (6) 1, 12 00~ 14: 30
2 oD 2
1 min
(3) ’ (3) ~1 1~ 2 2-3 3~ 4
T, P ’ 1Z 00~ 1430 N (18, 25 N (15, 16) N (14, 49) N (13, 36)
g T~ N(H, ])’YJZNN(U”f); B 2 12 00~ 14 30 oD
: P{T: &1, T2 St2)
Ri(t)= P{T2<02l T <1} = P <] " . D
1 2 3 4
PAT St ST e T2 Sto- S} _ 1 N (500, 100 N (430, 1003 N (400, 100
P{T ,<u- Si) = - (300, 106) N (40, 100%) N (4D, 1007
2 - N (500, 100°) N (550, 100%)
P{T,},<t1— S, T 1+ T,2<t2—\ Si} 3 - N (800, 100%)
T - b _(n— si)— M 4 -
P{ Oy < Oy
2 2 13:
PT, <“—( 'fkaTJ')Jf TL?\<“— ay (7) 48 1403 14:17 14 30 1234
ti1— S;)— 1
e 4
; Visual C++ Windows
. Mo} ,
" 1
’ ® 015
’ ’ ’ g 0.1
ﬁ 0.05
X 0 . .
(3) (4) ( L 101112 13141516 17 1819 20 21 2223 24
Monte Carlo ) ; REME/ K




10

s 135
2 2 2
£
0.8
g os (1) :
&R 0.4
= 02 )
2
e 08910 1112 13 14 15 16 17 18 19 20 ’
b RESK/ K
(2
2
2 2
oD ,
’ (3)
2 2 )
4
1 2 , 14
1,
? 2
, 3
1
ﬁ 0.8 ? ’
g 0.6
04
£ 0 I
E .0 1 e . - 4. 2 2
Eo2823¢g58T =31
RERR ,
3
2 2
3 , 1311 1317 13
124 1330 : '
2
2
2 2
2 2
14 ’
2 2
s 4
3H
®m |
= 08
£ 06 f
) 04
0.2
g% L NP [1] . -
X Bo283392a83=2z 38
< T - RS . , 2002, 5 664- (68.
gadadaaddd a2 d
poa e [2l -
, 2002, 7. 88-09l.
4 [3] Malachy Carey. Ex ante heuristic measures of schedule reliabiliy [J] -
4 , , 1Z 00~ 13: Transportation Research Pat B, 1999, 334: 73- 494.
30 13 14 [4] P Rietveld, FR Bruinsma, D J van Vuuren. Coping with unreliability in
| ’ 0.15 public transport chains: A case study for Netherlands [J] . Transporta
’ : ’ tion Research Pait A, 2001 (35): 539- 559
’ 3 4 ” [5] John Bates, John Polak, Peter Jones, Andrew Cook. The valuation of
13 30 reliability for personal travel [J] .Transportation Research Part E,
, 2001, 37: .191- 229.
’ [6] M] . . 2000.
[7] , [M]

, 1998



