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Abstract: During the regular heavy passenger flow periods in the morning peak of urban rail transit, stations be-
come crowded, prompting managers to commonly adopt station flow restriction strategies, resulting in distinct
preferences and heterogeneity in passenger travel behavior. To gain a deeper understanding of the travel time
choice behavior of different passenger groups during the morning rush hour and the mechanism of flow restric-
tion strategies, this paper considers individual attributes, travel characteristics, and attitudinal preferences. It de-
signs a questionnaire on passengers’ willingness to choose travel times, taking into account different planned
travel times and commuting durations as scenarios. Based on the questionnaire survey results of Shanghai Metro,

age, passenger expected arrival time elasticity, and congestion sensitivity were selected as characteristic vari-
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ables reflecting passenger heterogeneity. Subsequently, a multinomial Logit model for passenger travel time se-

lection and a mixed Logit model considering passenger heterogeneity were constructed. The model parameters

are estimated using Biogeme software. The results indicate that, among all characteristic variables, travel dura-

tion has the most significant impact on passengers' travel time choices. Passengers are more inclined to avoid

flow restriction when their planned departure times are closer to the start or end of flow restriction periods and

when their commuting durations are longer. The analysis of individual heterogeneity reveals that passengers with

flexible arrival times are more willing to adjust their travel times to avoid flow restriction or train congestion.

Passengers with higher congestion sensitivity and younger passengers pay more attention to the number of peo-

ple waiting in line.

Key words: urban traffic; travel time selection behavior; heterogeneity; passenger flow restriction strategy

SRR A A o BRI A AT ik A A~ S22
177 3, B ST N 14 L A B AN 22 P sl 3R
& FURM B & AT R 2 B R BT
o JUHAER IR B, 12 58 iz B 2 [ A7 5 T
FRM T B RFERAER , FE 4wl /151
PRI, EECE AR BT HET B
T S 12 7 A R Al BRI Tt A 42 il 3fe 7
PG AE , T 3 A 3 S e A I 1], LA
RGN BRI B Y A S0 o SR, 78 ) E R
T3 G, A B MR 2 B W, X R AT T
FE S RS AN o PRI TR AT By e B
Sl B TE S E A R AT I TR O , PRAR S
Ay ot R AR ) FHAILAR] , X5 4 THank i
I SGE IE E A PR ALK HA R

ST AT I TA] e 453 A A0F 58 B A T B 5 1 0
BN, B IE T IATRT(E B A TE
PIERRE LA AT PSRN R . HAT, Xk
IH A A AT I [R]EE PRAT N I ERERAE T
SRR B B A5 S Logit B, R FH R it Mg
U A 35 TOPSIS J3 Mt i (10 495 fif B 35) 71
I A XUZ LIRS, S A 1 3 % X SN A8 B
4 12 32 A8 L R G HR A IF [ 308 % s 4, 2 1 22 S Ak
SE AT AR LA 2 Sk 1 i R e W B A 0 A
Bt o T A B PN T PE L X I B A
AT I R SR 4B s T B SR
oA B Uk A E < (R RO Y v T SO R Ve
LR 5 I8 T S T 5F B X vy e i R 3 ¢

ATROHMAE 2, BeAh, S5 PSR TR
RIN B EACE R A AT, e A —
BB g3 7 A BB S R A S T H A T K
Z IR EEAT N

Ry it — 04 Az i I 55 o AR R S A2
BAE AT T A AT G 1 )3 A 1) S o
PE. B Xk B As i, TR Ay A TR AR 2R A
HUUT B PR AL 2 I Logit BRI g 4 S5
JoT AR A VA A5 1 Logit LA T ZCAF 1%
JEPEAEBTB AL TRASZHE T A RIS HEAR A 3 4
TEPE2E 5, AR TR B IR 55 ) YRR ERAE T
Z% , FEXPIRTTPUIA 2C3E , #8527 4 12 H k-means
BT L VAR ) ofe K AT 432
7% AN [) 288 53] 3Fe 7% B A X 3t 2 2 0 A Ak B R R
JE o Li SRR T R E A S TR A AT R
A S M B T — R TR A Logit 570 Y S5 47
Pronsms . oAb, A 2= E R TR B 7 w5t
AR BT b A 2 3 P TR A AT B AR TE R I S
PER, AT NIOW AT B rhafe 2 45 2 Ak a4 42t 1ok
sy

ASCREE T T SCE THARZ S R AR
KRB TLING A3l , W5 T A 0T 43t S5 it BIR
T A A TR TR TR A 2T Logit 5 R1 A
F R B ERIR A Logit A58, 28 fa /i afe & A T
] PP O i R 3R, 4 75 AN R 3fe 2 FE AR TR D O
SRR 25 R R, A 2SS A A TR 1Y
il TP IR S5 A AR AL S AR



Wiiksr, 45 ST BB Scii BRI A%

FT S BRI ATI [ AT AT 3

1 FEEHITREZERERE

1.1 HiTHEEEEEE

S 3 T T 5 T R G T & AT I TRl R A T
H R R EEAE AT EE AT E . AT
HIRH IR R H B A AR, a5 AR
AT 227 AR S ER S GA I [B] b A 5] 4=
P URME RS X B R AT FAT WA IE
IR, BATIEPEN P KRR AT B REE
AAE AT B AR AT IR S DL R AT ) ]
S AT R B

ANARE] ) S 1 A2 2R AT SR R ) 3
A0S ] SO S S P RTAS T ) S e o R S
FEMEALFEE ) AR S AR A S B AN AT
SR S J A D 5 HH AT > IR AS B D e, G 3 22 )
TR [R5 G RF 9 AR BT B BRI R ms A A 8 55
1.2 AEEEET

FE X AT B TRD S 5 PR 28 19 40T, AR Uk ]
HA EEW D AE R BT TR S R
UL K e B AR AR AT I B 5 T A0 k%

1 HB AR AE 07:15-09:00 L g 31 1], % 1 5
2 8 TER 9T Lk (16 TR AFTHARLL 1Y 8 K i i
BRI Ao S AS [ BRI BE A BRI . LA 95
2R, A3 AP 5 7 08:00-09:00 L e HA 7]
SE R I , Bk SMHEBA S N 2 BN T A%

B AT ] T n] BERRFE T alHfiaR 4T LAskE T R
DB o BRI H AT B ) 43 31 2R 08:00
08:15,08:30,08:45, i # iF 4 A 30 min F1 60 min,
gh G A RTRI A TR H AT B RDRD 2 S AR TR] A Sh s
o, AR 8 A EORAI N ) R m g i AT g . B
Yy B XA TR S B A7 e (]34 5 AN i A5 &5 e
Z R JE AR AT HEET 15 min AT HEHT 30 min
A7 R 15 min AT AR 30 min BT KEHEBAEE
2 N iR A TR SR 5 A T R 3t s B AR Sy s i ofe
FHAT TR BR R R . BT WG
ANFIAS NGB, BRI (0 S th A TR [] 5 48
1.3 [AERAEERSH

AR ) 3 85 T ) Vg ik 9 52 A% Ll A
T E , RHE L SL THES AT, F
202445 H7THZES A 13 Hib 7., &N 234
By, IFICA R IR 4 225 1y, A 30N 96.15% . Horh
B0 N, bk 115 N, B il 1:1. &
PSR NE R,

AN NAG B, Z 05 DL RIS A N BE N
F, 18~29 BHAEIREBE 7 HE 51.11% , RE/ARL2E DT 5
. 46.22%; 75 M ATAT RO T, 4 K 250 Z Vi A 1E R
) AT E R B (B ) R R AT
BN A~T ds AT E T, 27.56% 1) 52 5 5 Fm
FUIRBF ] JCRAME: | 43.11% 32 154 B EE B3k e nT
PEHT 1~15 min; EHCZ 05 E NI BTE S m b AT

x1 PEHERIT
Tab.1 Survey data statistics

J&TE s i He/% Ja T GES Hi /%
% 48.89 - 6~7d 34.67

e 5's 5111 %Eiﬁ 4-5d 36.00
8L LT 4.89 3dRUTF 29.33

: 18~29 % 55.11 WA Tk 27.56
il 30~39 % 23.11 Af LLHT 1~15 min 43.11

40% KL I 16.89 R R A LLHRRT 15~30 min 8.89

5 000~10 000 JC 52.89 P[] P A LA 1~15 min 3.56

HIEA 10 000~15 000G 22.67 Al PLSE)S 15~30 min 1.78
15000 G K L) | 24.44 AT UL AT ERE R ) AR ] 15.11

AT 23.56 BTN A 51.11

=571 KEAF 46.22 AT E] A ] 29.33
WrotE 30.22 R R 19.56

B (B A2) 66.67 e T iR 21.78

ATER iR 17.33 ;g'?g%ﬁ — TR 46.22
HAth 16.00 TN T 32.00




e
~

N

4 @ %

i

Jo

s
=

&g i 2026 4F

Aof (] 365 5 32.00% 1) 52 V5 8 50 AN 1 fifk b gkonti BR
B A S R oR AR R R SR AT S R R
AT R I 2, DR MR AR IS e 7 I ER H K
Fis () B RN % B AU A iR SR & S5 I 1 1Y
KEEAT

2 HATHYENERIT AR

T [0 G PR A B 45 53 R % AT I ) 3
PE R JE AR SR TR AT s TR L R L
SR R AT SRR I HE A 42 N B R AT RE RS
A St PR A e, VRN RR PR AR =, [l e
G375 AR AT 2T 15 04 S PR X R B AT O 1 R
M), DA ER AT 20 i P AR e P O D AR D) ER B Sk )
[i] B R 5 B R = AN R I AR AR
AT AE TSRS AR SRR ) 34 25 S e AR
AT AL PR 258 B B A B R T 4 EU(E
FERWZR 2 PR .
2.2 ZTiLogit=E!
Z I Logit(MNL ) #5825 T R HLAOH fe Kk

2.1

PR PRI o AR 1) HAA B S Bl L % 2 T Al
M7 [R] 53 A7 (1ID) B @ T AE (5% Gumbel) 7347 .
AR SCHEF MNL ARG T — A5 JE AR 5
e A T I PSR AU R

K
K:ANLZZIB/{‘XM/{—’_CI (D)
=

A V™ O MNL AR P B A7 3 i AT AT 07 %6
HEFESR n N TTRIRUHREL g MIBATTT =P &
ANFRIEAZ S AR I ZEL, T MINL AR AR a] 2
[RIRAY , A ARG SEL B S mE (s X, AT
R n DT RAVER KRR R C ORI

AT HETERI X IOY 200 R AT Sk i
R E R RS . Bl — B 00 &, X T B
WATH (0 AN AT T S AP PR a n MM AT T
eS|

MNL
exp Vi,

iexp Vi:WL
. PN MNL AR A A7 38 i S 556 n 1
1T ZWIRER Ko iR AR A (1),

P‘VI\J[,: (2>

x2 HHETERIVEREIE
Tab.2 Characteristic variables and value description
g FEPEAR AT e
AT E] 08:00, T, B
R TR ATE i 08:15, T, HL2
T AT ) T T 08:30., T:Im 03
AT ] 08:45, T, HL4
. . i K 30 min, 7, BLO
B fom SR K 60 min, T 11
ATIE HeBAEZE 2~8 A, W L1
HEBME N EL w HEBME 42 9~15 A, W BR2
HEBAEAZ 15 AL, W B3
RATAERT IS N 10%, T, HX1
JRATHRERT T, RATRERTI /D 10%, T, H10.25
TRATRERTI /D 20%, T, B0
AR L bR, LB AR IE O
AR A ERFE29 2 LT, A HU1; 5O
WA, T, BU1
WERFRI ) AT LA FT 1~15 min, T, B2
. o WIERFARS AT LASESS 1~15 min, T,, B3
BUEL WIS o SR BRI ) 7] LA T 15~30 min, T, M4
S BRI AME )R] LUAE J5 15~30 min, T, H(S
AL A ATk e IR R A A, T, BL6
PHBF R Seon BT R AR, S, BT A5 IR0




Wiiksr, 45 ST BB Scii BRI A%

FT S BRI ATI [ AT AT 5

B A5 5 MNL AR AR R 8Ch
VN =BT+ BT + B+ T +BL+C, (3)

2.3 RBA& Logit#E3!
1R Logit (ML) A5 12 —Fh 22 4k B (1) 48 145
B FZ T MBI AMA LA R 58 R ok
TR o AT L 5 | A BEHLRSON s A AR e S5k,
FE A% B A 00 b A B A (AR ] 1) 5 o R e R4 T R 1)
B2, AT RS n AT ZET, ML AR
RTS8 B, AN sRET LRy

Bi=B B xc

=SB 4B )X+ C

L g AT B kAR R S
B v Oy MR A T3 i AR A AT 7 Pk
P n N BB eREL ¢ A S ek
AEREs B, HH S B R n A
T R AR R I A SR R T AR
SERIERRE 5 C, R BT
Xt T BA SRR RN R T S L AE NS
F17 R 50 n P LA T I RIHER N
py=2Pln Vi~ (5)

ieXP vt
Arr: PO MLBERI AT R85 n S AT
TTRMIHER

A ST A 5T ) 1 AR QAT A Logit 152

Y, e A5 31 ML LR i o LI 2% H Rk
V' =BTy T BT s (B s+ B4 Sen T Ban A)
WH+B' s+ B, -1 Tad e + B'sL+C,

H T ML AR A S BUZ AT S B
A 5 AT s R AR IS S, Fn L [
LI SVRN 33K S e AN [] B A T A 2 ) 7 e B
FHIE

3 HATEENEFRIT A

3.1 BHREERST

FRAE 18 2 1) 3 v FICE A% 36 %% 78 A ] HE 47 s ]
Y P AT T SRR B A5 A R E A N
K 747 R A B, B FH Biogeme 5114 , %t 44 £ 1)
MNL 1 ML W FP SRR A T S 80b5 8 . TESS R 3 Ar
AR HEBR T A B BE N S ER 45 R
ZAFH S EATHEMR IR, £39, B K&K

(4)

(6)

x3I BEPFHETEREMEITE
Tab.3 Estimated coefficients of each

characteristic variable

By AL i HE P
G 13.63 0
B 3.52 0
B 1.29 1.62x107"
MNL
B 0.64 5.21x10°
B, 5.18 0
Bs 1.02 1.05x10°
G, 9.25 0
B 9.18 0
B 1.13 2.63x107
B 1.35 1.23x107
ML A, 0.84 7.43x10"
B's -0.76 6.45%10™
Br,-r, 1.47 1.26%10°
Baiw 0.34 8.90ex107
Bs,,-w 0.46 2.26ex10

AR RR KR T I R R AR B R S e R p (B
FAPAh PR AR 1 B A5 BEKF , p /T 0.05 38 7 &
NZFHE AR R ES e L EAA B, 7E MNL B
R BT R AR i R A THE R p ¥/ T 0,055 1
TE ML AR 25 R AR 1 R AN THELAY p KR /)N
T0.05, ULV UL, Frade B R AR A o A 3
FLA&& W 20 RERE AT RN H TR B,

FR i 2% 3 T S R 0hr i 45 3 v 41, MINL B2 Y 1Y)
A5 PRESCRIT MIL AR R 2550 FH PR35k

VN =352T, +1.29T, +0.64W+5.18T,, +

1.02L +13.63

(7)

CCCCC 8
0.34AWW +(0.84+1.47T, )T, - 0.76L +9.25 (8)

3.2 MNLREIZR A4
3.2.1  HATIE R — R R R AT

FE MNL B R b 3 1R0) A7 e [R] 58 B HE
A 42 N B e A THRE R | BIR 37 1 10 2 P R 47— 2
FREE g 1R B X SR thA TR R e . Hir,
JRATRERS S Eh A R 518, HEBMEE 42 N EL 1 2
BAGTHE Y 0.64, 3X R LE L TUREMEAS 1 b iRAT
FERS XT3 % Hh A T IS ) B8 14 S i) fe b S22, T B
A 25 N S DU FEL X /N
322 WA AN E S

TR A sk 1) 5 3 B A B R R A 2 1A



6 U 3 IPNE 20264
BT TR Zooieis . a2 athk 4 &ig

FAEA R A7 I ()AL B 45 R AT
Ve THA ARG 55 T R & Ve P A sliafial i
FTRIMER , Al LAS ke H e 0l T FIR UAL 1) 7 e ot 2107
B, s 1R

0.60

0.55F —=— A BN R 30 min b
0.50 F ~o— i BT A 60 min
0.45

0.40
0.35
0.30
0.25
0.20 -

S

0 L
8:00 8:15 8:30 8:45

AT I ]

1 AEHTIHSE T REEFNERTATR
Fig. 1 Probability of passengers choosing to avoid flow
restrictions in different travel scenarios
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