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Analysis on automobile-bicycle conflict and calculation method for
the width of bicycle lane on urban road

CHENG Guozhu, WANG Wanqi, XU Huizhi

(School of Traffic and Transportation, Northeast Forestry University, 150040 Harbin, China)

Abstract; In order to provide reference for bicycle lane design, conflict between roadside bicycle and automobile
was observed on urban road. The influences of the number of roadside bicycle per lane on conflict were analyzed.
The models between them were established respectively for arterial road, sub arterial road, and branch road by
regression method. One accident per week and month were selected as threshold values and conflict between
automobile and bicycle was divided to slight conflict, general conflict, and serious conflict according to the relation
between the number of conflict and accident. Based on established models, calculation method of bicycle lane width
was given according to conflict grade division, and case study was conducted. It shows that the number of conflict
between automobile and bicycle increased with the raise of the number of roadside bicycle and there were quadratic
function relations between them for arterial road and branch road and power function relation between them for sub-
arterial road. When conflict grade reached serious degree, it was necessary to widen bicycle lane and increase the
number of bicycle lane so as to decrease the number of bicycle per lane and conflict between automobile and bicyele
and improve safety level of bicycle.
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Fig.1 Cross-sectional layout of arterial road
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Fig.2 Cross-sectional layout of sub-arterial road
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Fig.3  Cross-sectional layout of branch road
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Fig.4 Baidu view map of Guangming West Road
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Fig.5 Adjacent road network of Guangming West Road

Fig.6  Baidu view map of FengshengRoad
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Fig.7 Adjacent road network of Fengsheng road
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Fig.8 Baidu view map of Jianshe Road
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Fig.9 Adjacent road network of Jianshe Road
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Tab.1 Data of the number of roadside bicycle and the number

of conflict between automobile and bicycle

HAT 4%/ (veh « min™") WRWE (K - min!)

B Y S EAB KT SO
17 25 21 5 8 4
24 18 22 7 5 6
20 28 29 6 9 10
28 21 31 6 5 10
16 29 17 4 9 4
26 25 22 8 9 6
29 16 30 9 4 9
27 28 24 8 9 7
17 20 27 4 7 8
21 19 23 7 4 5
31 16 28 9 4 8
26 31 15 8 9 2
37 13 33 13 3 10
22 28 37 5 9 13
23 27 17 7 8 4
30 26 26 11 8 8
32 23 25 11 6 7
18 28 16 5 8 4
23 35 23 7 13 6
31 26 19 10 9 5
25 31 27 8 9 5
28 30 15 9 11 3
24 15 25 6 4 7
29 24 28 9 6 8
16 23 26 3 7 7
34 34 16 11 12 3
38 26 20 14 8 6
18 23 30 5 7 8
27 30 25 9 10 7
26 7 36 8 8 12
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Fig.10  Scatter points of the number of conflict on arterial road

and the number of roadside bicycle
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Fig.11

Scatter points of the number of conflict on sub—arterial

road and the number of roadside bicycle
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Fig.12  Scatter points of the number of conflict on branch road
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Tab.?2

Fitting functions of the number of conflict on arterial

road and the number of roadside bicycle

BRI PRER I R?
L E R %L y = 0.420 2x - 2.954 8 0.903 8
POR AL y = 10.174In x — 24.905 0.872'5
ZIRREL y = 0.004 9x% + 0.166 3x + 0.163 5 0.909 6
TR y = 0.079 7x"4073 0.888 4
FREREL y = 1.72 70506 0.871 4

H1 2 B AR RSl 0, 0 1 T B Eg 0 A
Fr 450 LR s R R B R RIS, IR R B
BREEETE R, R IR e B R s
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b Ny AT EEALAE m R, W/ ming g, A E
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Tab.3  Fitting functions of the number of conflict on sub-arterial

road and the number of roadside bicycle

ALY 5 REAIFR K R?
Ltk R B y = 0.416 4x — 2.740 8 0.900 8
TR PREL y = 9.196 1ln x — 21.68 3 0.865 8
TR y = 0.005 4x% + 0.158 8x + 0.153 7 0.906 9
PR y = 0.082 65417 0.916 6
TREUREL y = 1.542 8001 % 0.905 6

3% 3 SCHAH S EOmT 0, X T IR T B A
AR SR PR B R LG, R R &
FREE STy, BROHCR TR R AR R

N, =0.082 6¢;;°". (2)
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Tab.4  Fitting functions of the number of conflict on branch
road and the number of roadside bicycle

TR 2 BRI R?

Ltk AL y = 0.420 2x - 3.534 6 0.903 8

X EI RIS y = 9.728 7ln x - 24.064 0.870 7
TIREREL y = 0.004 9x> + 0.176 1x — 0.665 3 0.909 6
TR y = 0.039 2533 0.879 9

ER ki y = 1.211e>0608 0.854 1
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K N, S EEHLAE MR IREL, IR/ min; gy, SN SIS
FEAN PR 428 F AT 4240, veh/min.
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by

A, =0.000 35¢;, + 0.011 97¢,, + 0.011 77, (4)

A, =0.005 9¢5" 7, (5)
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gy =— 17.1 + ./258.8 + 2857.14, , (7)
g = (169.54,)°77 (8)
gy =— 18.1 + ./464.5 + 2 857.14,. (9)
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g e e R R A LR S AR
/7 Y AER(T) ~ (9) WK 177 WAMHIRA A, A,
Ay, 3R
qp = 524 veh/(h - In),
Gy, =582 veh/(h + In),
Gy = 686veh/(h - In).
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e i g R A R R AR AL A S e R
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gg = 103 veh/(h - In),

Ggo = 206 veh/(h - In),

Gp; = 334 veh/(h - In).
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Tab.5 Conflict grade between automobile and bicycle based on

the number of roadside bicycle

M AT 4408/ (veh - min™")

F T KT b
LS RUIES <103 <206 <334
o UIES 103~524 206~ 582 334~ 686
Ja: SRUIEN =524 =582 =686

MFR 5 AT LUE Y B2 18 B R AR, 45 R
BLAE W5 X0 7 19 AT 22 5500 1 A Bt =2 A8 K, 43 B
JERL 2 R 32 I A A v T B R S B T
TR B TS, S R EUEM R B AT %K
SR M R B IGIN ; J 2z AR AR TR P HLAR ph o
WEGRAET IR A AT R A8 i A8 /. Rt &
U R A3 MR w58 S G F AT 2580 (B 3 [ 55
£ NTTRADNIUFIE 3
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(Ol I s TR ) R . 82 AT 58 X
PSR Y — 4% AT 4238 I i Bk Tl A T 11, Mt
Ay B, R E 800 ~1 000 veh/h. B ARAS SCHR Y
AT A0 B AR T A, F (B2 I A T 2003
PSS I AR SO MAT A2 M & X F
PRER A AT S 738 12 4 B BLSE7E . H1 B
I — 2 BAT A 5E RN 1 m P15, AT IS 3] 3 K
TSNS AT A TE T R TR A

_ s

Wy = INT(_ ) + 1, (10)
_ O

Wi =INT( ) + 1, (11)
QBS

W,y = INT(—2) + 1. (12)

686
s INT AR B AT ORI 5 Wy, S 32T
HAT B ST, m; Qy N T BEEEM F AT 4 8k,
veh/h; Wy, AETH AT HEETEE, m; Q, KT
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Tab.6  Width of bicycle lane of observed road sections

AAT 48 8/ m A UHR A/ (WK + min™")

FETH kT i FTH T X
2 3 2 3 6 3
3 2 3 5 3 5
3 3 2 5 7 4
4 3 3 4 4 4
2 3 2 2 7 2
3 3 3 6 7 6
4 2 3 7 2 7
4 3 3 6 7 6
2 3 2 2 6 2
3 2 3 5 2 5
4 2 4 7 2 7
3 4 3 6 8 6
5 2 4 11 2 11
3 3 3 3 7 3
3 3 3 5 6 5
4 3 3 9 6 9
4 3 4 9 5 9
3 3 2 4 6 3
3 4 3 5 11 5
4 3 4 8 7 8
3 4 3 6 8 6
4 4 3 7 10 7
3 2 3 4 3 4
4 3 3 7 4 7
2 3 2 1 6 1
4 4 4 9 10 9
5 3 4 12 6 12
3 3 2 4 6 3
4 4 3 7 9 7
3 3 3 6 6 6
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