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Fig.1 Fitting result of the time difference between red
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Tab.1 time difference and intuitive analysis of the orthogonal experiment simulation
e e o N AR T

SR e G e e L T Tt 2
SEI 1 <5 1 500 1 <150~ <300 <0.25 0.2 15.533
S 2 <5 1 600 2 <300~ <450 <0.25~<0.5 0.3 10.313
SLIG 3 <5 1 650 3 <450~ <600 <0.5~<0.75 0.4 5.973

S 4 <5 1 750 4 <600~ <800 <0.75~<1 0.5 7.171
SIS <5 1 800 5 >800 =1 0.6 8.300

S 6 <5~<10 1 500 2 <450~ <600 <0.75~<l1 0.6 6.421

S T <5~<10 1 600 3 <600~ <800 =1 0.2 4.200
SCIG 8 <5~<10 1 650 4 >800 <0.25 0.3 21.333
) <5~<10 1750 5 <150~ <300 <0.25~<0.5 0.4 14.761
S 10 <5~<10 1 800 1 <300~ <450 <0.5~<0.75 0.5 6.386
6 11 <10~ <25 1 500 3 >800 <0.25~<0.5 0.5 9. 665
S 12 <10~ <25 1 600 4 <150~ <300 <0.5~<0.75 0.6 6.931
L6 13 <10~ <25 1 650 5 <300~ <450 <0.75~1 0.2 8.417
S 14 <10~ <25 1750 1 <450~ <600 =1 0.3 7.160
S 15 <10~ <25 1 800 2 <600~ <800 <0.25 0.4 15. 407
S 16 <25~ <40 1 500 4 <300~ <450 =1 0.4 5.692
S 17 <25~ <40 1 600 5 <450~ <600 <0.25 0.5 18. 637
LG 18 <25~ <40 1 650 1 <600~ <800 <0.25~<0.5 0.6 8. 027
S 19 <25~ <40 1750 2 >800 <0.5~<0.75 0.2 8.567
SIS 20 <25~ <40 1 800 3 <150~ <300 <0.75~<1 0.4 6.979
L6 21 >40 1 500 5 <600~ <800 <0.5~<0.75 0.3 6.089
L 22 >40 1 600 1 >800 <0.75~<1 0.4 10. 320
LG 23 >40 1 650 2 <150~ <300 =1 0.5 6.917
S 24 >40 1 750 3 <300~ <450 <0.25 0.6 11.469
LIS 25 >40 1 800 4 <450~ <600 <0.25~0.5 0.2 19. 860
WME 1/ s 9.458 8. 680 9. 485 10. 224 16.476 11.315 —
B 2/ s 10. 620 10. 080 9.525 8.455 12.525 11.224 —
B 3/ s 9.516 10. 133 7.657 11.610 6.789 9. 855 —
YH 4/ s 9.580 9. 826 12.197 8.179 7.862 9.755 —
YIE 5/ s 10. 931 11.386 11. 241 11. 637 6. 454 8.230 —
W2/ s 1.473 2.706 4.540 3.485 10. 022 3.085 —

B B m A B A Mlss T a0 — 9 NN Rygae >R pmamoen >R >R >

Yoy 30 35 bk ] i P IE 52 1K 56 ) O vk AT 20 BT, A

FHE 5T WA SR

Rysin>R

i

o » 2% AR R JBE 08 58 ST 4 1) 3K 1
2SS NIPNCEE 90 B W K B LEBYN ]

S B /N

EA B0 H7 1 AR A0 F < % K, 5 j 51 A
BH K TIARR SR Z A, K, =Y, +Y,+
Yo +Y, (Y, £RIKE SN i Wik R, i=1,
2,-,16) s, 4 j HIHE S | KT 19K 148 br
(I, B @, =K, /45 R, W2, B o, i 5
FAEWE B /ME LR = (0,) = (@)
A8 25 A5 5 T 20AT 1 S5k 15
B8 SV — 4 B35 ) B R [ S0 R 2 745K
SR BS54 1 ) 1 B ) 9 5 SR AT AR 1 A
MBS 17 LA 4 & ik

2 PR 20 28 SO AR R A 0 5 e R R pROR B /IMK
YRR AR > A2 4 3] 3K 28 A0 > 22 SO [] BE > ¢
Fb > 1 P £ > K G

& 4 1yt 4 s & 52 R R AE iR FAKF
T AR IS A A — 4 A B 3k B )Y S S E. B
B4 &2 ny B BT 00 a LLE Y, R4
R 5% N F) <5% ~ < 10% () I i 18] 22 A fr
A N<5% ~ < 10% B3] <10% ~ < 25% [ I}
fige B} ) 22 98 70 s < 10% ~ <25% 5| <25% ~ <40%
BF B[] 25 BE AR — B N <25% ~ < 40% 3 i 3|



55 3

TREFY A AR S 3 S — i 4 B ko A SR [ R A 77

40% LA - B 1) 2 988 20 5 # F A B M 1500 peu -
h™' 38 fi & 1 600 peu - h™", W} ] 2245 JT 34 1, 7
<1 600~ <1 750 pcu-h"&i,ﬁ#l‘m%%zlx—ﬁ;z’ﬁ
EN 1K 2 R Bl BB 3% 6 I I 22 fe D, AR E ik
ANy 40% ~ 80% 1) ZF i 75 ¢ KT 1A [1] 2] 35 28 XL 1
IS T ] 2 85 DK 5 58 ST i) B Ao i) 2 522 i 4y .

B E T [ 2 ME /s

FHHRERA A R EE L < 0.25~<0.5
B B i) 22 B i 2D, K < 0. 5~ <0. 75 B, B[] 22
FYREHE N, N <0.75~<1 &Iz 1 &L B, B
] 220k /0, 0T LA H AR R X R B A 2R A
R S AF LU AN 0.2 G F] 0. 6 B, i 1] 2 5 8
TN

C

L
=y

<
/

7S5SS 2sgeg ~~coww
VRIAY, e SC S
L

v

KA, WRREGarh)  EmEEAE

[eEN =i - == v N — [ B ERS  a el
SE288 ScEVA Se38s
VAV V.})\{p

s ddd an S

n S wn S o oV

753 e V

32 X 11 Bi/m MR A5

R R

4 IE 38 R0R # 2%

Fig.4 The response curve of the orthogonal experiment simulation
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Tab.2 The interactive table of the saturation and
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AR B/ (peu-h™)

T I E
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=1 5.692 4.200 6.917 7.160 8.300
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Analysis on the Arrival Distribution and Influencing Factors of the First Car

Arrival at the Signalized Intersection

ZHANG Huiling, YANG Linyu, AO Guchang

(School of Transportation, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract . Signalized intersection delay was one of the core parameters in intersection design and evaluation of
service level, and analyzing the first vehicle’s arriving could help to analyze the intersection delay. Firstly, the
features of the first vehicle were probed based on time difference between arriving time of the first vehicle and
the start of the red time. Considering the factors that could impact the vehicle's arriving, the orthogonal experi-
ment was used to optimize the experiments’ combination. Using the validated through lane of the signalized in-
tersection to simulate the orthogonal experiments, it was proved that the order of the factors impacting the first
vehicle arrival during red indication was the saturation, types of vehicles arrival, intersection spacing, the
split, the saturated flow, and the bus ratio. Finally, for the interaction phenomenon of saturated flow and satu-
ration, using transactional analysis to analyze, the results was: when the saturated flow was 1650 Passenger
Car Unit/Hour (pcu-hfl) , and the saturation was under 0. 25, there was the highest level of impact on the
first vehicle's arriving.

Key words: traffic engineering; the first vehicle arrival; signalized intersection; orthogonal experiment;

micro-simulation



