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Fig.1 Traffic Space map of left-turn electric

bicycle for typical signal control intersection
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Fig.2 Left-turn electric bicycle space map at
typical signal-controlled intersection
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Fig.3 Probability and statistics graph of cumulative
distribution of lateral distance between left-turn
parallel electric bicycles

X 3 gt bre] DUR B OEAR B
AR T B T, 5] 1) A7 04 L 3l A AT 42 1) )
FE/NT LB A 4T 4545 (] 1 A ML Bl 4 AR 1) ) B
X EEUE T RS AT AT RE N R T A
% JET S A0 1 4k T iR St Y ML B 4, RN
UL R] 1) JF47 8 B Bl A AT AR ] A B 5N, A
Z [ R f8 ) ) M3 TR 5 %) T AN ) a1 I )
(e [ AT HL Bl A AT 42 A8 1o TR I 55, A6 1) i) 3.5
M FEEDFE0.2~0.7 m Z [0, L3 AT 4B

I3 A EEAE 0 ~9 m/s Z (8], HHL 3 B AT 43
1o o A 1o () B RR A | LAk [7) i) e % W B0 22 22 [ 1)
Rl 38 X T[] 1138 A #3474 5 TRl ) AL
Bl ZE AR 1) (R FE T 7, O ) (8] R 50 A E 224
7£0.3 ~0.8 m Z[A], Hu[R] 1] H sh 4= i e 1] (] B A
B n, mah A AT 2 EE A E 0 ~9 m/s Z i),
H B AT 258 B e, 30 2 D oROF A BT R 1Y
I NS
2.2 HARESEHLZXOLFETEITHES
BTERHLIT AN

5SS RS ST AR RN A T3 B [ AT 4k
AT A SRR X )2 1138 (AR PG 138 ol m btk
M) 2256 sl A AT 4 R BT i, 3 X
23 [B)FTERL Bl A A7 42 3 e B R S () R, Sk B 1k R B
B AT 4 &R 7R A B R R T T
MIRELEAT R . B TR s BAT M RIE LR,
H i W B AL B AR K, IR B 4R kg LA T
REH KA WE BRI AT AR 4k 3
BB, 43 k53 O B B kL B B AT
P B, Bk AR A 4 (AR P HE O IE
%) iR o

FHFHEHE >

f

E

st
[

=3

EBLZIE:

BT mEOAKAREGE

NN s ot ssinma

o VT ¢
mpﬂifm
(AR LR
© o ggas

1R TR 1
e

B4 ARMEITREHBITERILITATER
Fig.4 Schematic diagram of the avoidance
behavior of the opposite-direction left-turn

electric bicycle
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Fig.5 Distribution map of the avoidance
behavior of the opposite-direction left-turn
electric bicycle
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Fig.6 The design map of the width of the inlet and
exit lanes matching the lateral driving characteristics
of the left-turn electric bicycles ( take the South
entrance as an example)
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Fig.7 Design drawing of left-turn motor
vehicle guide line
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Fig.8 The design map of
"rhombus channelization island' at the intersection
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Study on Traffic Characteristics and Tolerance Design Method of
Turn-left Electric Bicycles Space at Typical Signal
Control Intersection

WEI Lingxiang', LIAO Mingjun'?”, WANG Zhiyuan®, ZHUANG Shuai', LI Yuxuan', ZHU Jun',
WANG Hongshe', LI Mengyuan'
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Changsha University of Science & Technology,,Changsha 410076, China;
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Abstract : This paper studies the traffic characteristics of left-turn electric bicycle traffic space at typical signalized intersections.
A data acquisition scheme for traffic characteristics of left-turn e-bike at typical signal-controlled intersections is designed. This
paper systematically analyzes the lateral spacing of left-turn parallel electric bicycles and the characteristics of avoiding behavior
of left-turning electric bicycles at typical signal control intersections, and draws the conclusions. (1) When the electric bicycle
turns left at the typical signal intersection, at the same cumulative frequency of the same driving speed, the lateral distance be-
tween the left-turn electric bicycle and the motor vehicle of different inlet lanes is greater than that between the different import
lanes and the left-turn electric bicycle. (2) When the electric bicycle flow per unit time is less than 0. 52 vehicles/s, the flow
rate of electric bicycles per unit time and the number of avoidance behaviors under left-turn phase are roughly linearly positively
correlated. When the flow of electric bicycle per unit time is more than 0. 52 vehicles/s, the left-turn electric bicycle will rela-
tively choose to follow and drive at a uniform speed. (3)The speed of the same-direction left-turn electric vehicle mostly distrib-
utes in the range of 0 ~9 m/s.

Keywords : traffic safety; signal-controlled intersection; electric vehicle; tolerance design; driving safety characteristics; vehicle
avoidance behavior
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