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Association Analysis of Urban Road Free-flow
Speed and Lane Width
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(Department of Traffic Engineering, Tongji University, Shanghai
201804, China)

Abstract: Relationship between free-flow speed and lane
width is analyzed by studying characteristics of free-flow
speed of urban road sections and exit lane at intersections.
Field data of speed are collected from 9 roads with similar
facility and different lane width in the urban area of Hangzhou
by using video detection and recognition technology. The data
show that the free-flow speeds obey the normal distribution,
and the characteristic speed increases with the lane width. A
model is established to describe the relationship between lane
width and the speed discreteness. According to this model, the
trend of speed discreteness is presented. The conclusion shows
that reasonable value of lane width is beneficial to restricting
running speed and improving road safety. This research also

contributes in urban traffic flow modeling and traffic

Wk H497. 2008 — 09 — 11
HETH . EHAK A RPEAEL A B H (50578123)
TE# T TA252(1983

Mt (1959

management.

Key words: traffic engineering; urban road; lane width;

distribution characteristics; statistic analysis

PR B A A R (TR 4 1) 2 Al TR 2=l
W N — A~ A R A 28, R IE XTI B E AT RE T
SR A A P54 R B AR B A R A
FE Y RS G R A e S 1Rt R 55 DI RE Y — T
BRPR . B LR AR T X BB Y D) RE L 5T AR
F5 KT HAR B 3k T T8 % ol R R AR R 2 e X
FUHEBA L 7F 2238 4 2R 52 M Y, B AT 30 440 A0
JEE L R S IO T O PR AR R e L 2 i
AT AR AE . FEAR R AN A8 A5 1 AN A 25 55k
VERERA TRl A REAN ). Y Ge B R 18 2 EEL 5
TH2E S RN — 7 ) 43 A AR 22 B B3 AR A T Ak 2
A FZ s AR DA B G R AR TR B 2 BIE
P8 A SR A B SR ) o 3R R T P A 3 A R 1Y)
W5 HA EE R L.

FEI T [ v TR IO | B A R AR AR ) 1
OUT s A 18 58 B R 500 G- i AT R 1 F R R
T RN R 4 38 T 6 G )5 ) 1 TG B A%
PR R 438 T BE A [A] 1 3 B AT 22 R A L 45
AN ) 43 T BT e 0 A1 R S Sy 3T B B
TR TE TR R E SR L

AT 228 5 408 T8 FE A R E A B
VIR T 45 G 1%, AR B 0 A B i 15 21 22 08 5 i —
TR T e AR L Shy T T I ) A T O R TR A T
. 1983 4, Clinton L. Heimbach 253 35 %} JG
P53 BT (R AL ] 4 4218 )3T I8 B A AT S Y DL 4
W AR S AR A SR IR AR IS LR, B IE
Vi BE BRI D 0.3 m, S A H A REAR 0. 97 km .

) e AR, FEBFS T 10 i s . E-mail: 2_mayingying@ tongji. edu. cn
) B B A TN, TR, B R N 2E I A 48 T . E-mail : yangxg@ tongji. edu. cn



1622 Al ¥ K % 2 CH & B 2 BO

CURYE

h '), Yagar Sam 4 & B Y 418 Je B AE 3.96 m DA
W, FE R0 0.3 m, K> 1.76 km « h 1B,
Kay Fitzpatrick 554§ i, XBIX3H B b . 76 304 B b
AR ELAT I B, 5 T R R 2 I ) 2
RN 4 EIEMTE S FE AN 0.3 m,
85% v ZE LR 4. 64 km « h '™ DL FAFSEER LA
TR ZETE T X U RE W OC R IR IR 4518 W] LA
Bilh BRSO — S A, T T
RS FUE: TR A X g SR BE A AN [, 52 e
JEAFTEZE 5. B AT dURe I I 98 AR TR 7
NI TR AT 8 S WP LB U .0 e | 9 NN i S D 5
PRI T R B 2 S R A 5 40 T AR DR B 1Y
GYATREPE BB UG 0 Ry DR % A BT R A B AR AL
MR 00 AR PR 30T B 5 i T ) W 52 9
TR 3 A FE VA ) B TR0 T R g [ A X
I T I R T R S AR OC R AR P A2 B
IBE 55728 3 A5 A (AN [ T AS R L FH ) P 3 1
it

1 HERESAE

1.1 AT RERE

LIS 4 S AT B b 2T B P L
RS 73BT 25 18 S 5 TR A DG 3R UL T 9
S50 AT A A A UL T S BB ) G T N 1
JIE7R - U SR A 2 A - 6 T R S 3 18 it 4 1
FEARL 5 25 B B LU ARG U R BIL 3l 2247 3k 2 AR AL
AT AT Hd /N S0 i B TGk s 523, A 52
3 ST HEBAFZ M, J&] 300 A 28 i S SR Rk Ak

F1 EFEVUSEHER

Tab.1 Characteristic of survey roads

B - ) BAE R A4 PR/
G L4 EHE/m JRE A (kmehoD)
PR GIEAE X
1 O LED 3.20 4 3 40
. R4 74 [ G A8
2 Y nmnB 323 3 40
. T GEAS X o -
3 B 3.30 1 4 40
B G As X .
4 i LED 3.50 2 3 40
R B G A8 X . ; .
5 ke 3.60 3 2 40
6 PR Il Bt 3.50 4 3 40
7 [ e s Bt 3.60 2 3 40
8 BRI B 4.00 3 2 40
9 P 6 B B 4.00 4 2 50
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Tab.2 Distribution of traffic flow Characteristic

in survey roads

WAMES O KELH/ % RAERE/ (pou s hTH
1 15 350
2 11 311
3 16 422
4 18 297
5 22 318
6 21 404
7 17 201
8 13 248
9 20 230
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Fig.1 Speed distribution
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Tab.3 Speed distribution

5t

WEWRE/(km.h")) <20 25 30 3 40 45 50 55 60 65 70 75 >T75
JA 4 12 52 151 282 310 241 139 62 23 8 3 2
R4 ERWESTER

Tab.4 Speed frequency distribution

E4Y2H/(km 1) G pURIIDIE SR WL / % RITIE /%
<20 17.5 4 4 0.31 0.31
20~25 22.5 12 16 0.93 1.24
25~30 27.5 52 68 4.03 5.28
30~35 32.5 151 219 11.71 16.99
35~40 37.5 282 501 21.88 38.87
40~45 42.5 310 811 24.05 62.92
45~50 47.5 241 1052 18.70 81.61
50~55 52.5 139 1191 10.78 92.40
55~60 57.5 62 1 253 4.81 97.21
60~65 62.5 23 1276 1.78 98.99
65~70 67.5 8 1284 0.62 99.61
70~75 72.5 3 1287 0.23 99. 84
=75 77.5 2 1289 0.16 100. 00
UNaE 1289 100. 00
T ELUREE I i T 3 A B 22 W B Ay 100

A B PR ML G 3 SR AR 2 LI 2 A 3.
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Fig.2 Distribution histogram
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Fig.3 Cumulative frequency curve
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Tab.5 Characteristic speed of survey roads

1 3.20 41.25 50.62
2 3.25 34.27 42.41
3 3.30 40.20 52.06
4 3.50 36.54 44.10
5 3.60 35.63 56.06
6 3.50 41.68 49.88
7 3.60 48.31 58.46
8 4.00 50.15 59.12
9 4.00 50.19 60. 69
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Fig.6 Speed of survey roads
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Tab.6 Speed variance of exit lane at intersections

‘ — T
e pwaem e W
1 3.20 41.25 107.41
2 3.25 34.27 72.46
3 3.30 40. 20 129.45
4 3.50 36.54 64. 85
5 3.60 35.63 117.61
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Fig.7 Speed variance of exit lane at intersections

55 2 38 B BO B U 2 3R 7 PR,
M7 25 A N B 8 Fir . BB 4R 18 SEEEAE 3.5~
4.0 m B, -2 4 K A il Ty 2 4 A 2 0 BE B
JIITE=N o4y =k Ay S S i i [| D A |
TR Ty 22 7R A FOA TR] 2 o ) A A R R
JERG I AR T 40010 22 4217

RT BREEFER

Tab.7 Speed variance of road sections

. ST/ WA 2/
= 753 5 R .
ﬁﬂ%zﬁ? +JEJL4JX/m (km .« h 1) (km + h-1)2
6 3.5 41.68 74.63
7 3.6 48.31 101.13
8 4.0 50.15 106.91
9 4.0 50.19 124.65
140
0 [ ]
D120 !
E -7 =
2 100 | . -
% 80 ;
= 60|
&
40 1 ! 1 1 1 ! J
340 350 360 370 380 390 4.00 4.10

FHEEE /m
B8 HMERFEEAENHE

Fig.8 Speed variance of road sections
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Fig.9 S of exit lane at intersections
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