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Research on temporary applicable conditions of expressway shoulder under
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Abstract: In order to alleviate the problems of traffic congestion at the exit of expressway, the average
delay time of vehicles is used to characterize traffic efficiency, and the conflict rate to represent the
traffic safety level. The model for temporary use of upstream main road shoulder at the exit of Xi Han
expressway is established. Based on the speed limit theory, combined with the temporary use of the road
shoulder, the traffic efficiency model and driving risk model are established by using MATLAB/
VISSIM COM software. Research results show that when the traffic volume is below 2 400 pcu/h, there
is no significant difference between the driving risk and traffic efficiency when the shoulder is opened.
However, when the traffic volume exceeds 2 400 pcu/h, and the speed limit is set as 80-90 km/h in the
main road shoulder, the traffic efficiency is increased by 27.9% without significant differences in
driving risk.
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Tablel Video processing data collection
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1 2327 3900 55 75 130

2 2125 3720 46 27 73
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5 2430 3720 51 28 79

6 1924 3660 39 14 53
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Fig. 1 Schematic diagram of the following model
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Fig. 2 Schematic of simulation model
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Fig. 3 Hard shoulder control flow chart
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Table2 Significant test results of regression models
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Fig. 7 Relationship of traffic volume-conflict rate



72 x i@ A

5 1 %=

5 IEEAT RS R

FIFH SPSS A, XfrhoH AT IR R T % o
P 3. B3 3 A%, PRI 60,80,90 kv/h I,
%I < PR AR JB A8 FH — & PP R R levene G HE 7
WIN 0.328,0.273,0.291, KT REMAKT 0.05,
Wi e TTENNIRTIR . XN P SN
0.587,0.128,0.071, ¥R T REMHIKF 0.05. FKH:
ZEMMRE, BEERENER. HRE 100 km/h
I, B8 RPN RS R 8 F IR R 1) levene GiiHE
N 0370, KT REMHEAKF 0.05, WiETTZ 7
HIEE, XTI PAE N 0.041, /NT 3K 0.05.
KW —HEMREAELEERER, WREPLS
TIEFATHRE TR

®3 HREFREG ENWER
Table3 Results of one-way ANOVA of conflict rate
RS —FRHE/(kmeh ™) P % levene F1H P
9 S PL| 0222 00230 — — —
A A HI-PRIE 60 0226 0.0125 0328 0.199  0.587
A A HI-PRIE 80 0235 0.0116 0273 1.683  0.128
% A I —PR 3 90 0238 0.0116 0291 2402  0.071
5 FH-PREE 100 0240 0.0133 0370 2959  0.041

T levene LRI TT 2253 Mt (75 2255 U PEAG B B S L5
PR R A 5 IR 22 7 DA
F AR R A 2477 et

MEL 8 FIAC ISR AT 1, TEMh R H B
ARG, 4E%)E RIE 80~90 km/h 13135
FER ] B AR T 60 kmv/h ff1. R HH: Z4FRIE 80~
90 km/h {81 FHE&JE I, 7EBCA 3G INAT 2 RS5O T,
RS AT

8 ZUBB—FHiLizntia £ A

Fig. 8 Relationship of traffic volume-average delay time
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