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Abstract

Abstract: This paper summarizes the problems in the operation of hard shoulder running (HSR). A new
algorithm for optimizing HSR on highways is proposed, which aims to minimize the total time spent (TTS)
in the whole network. Based on the METANET model of highways, the algorithm utilizes genetic algorithm
and sliding windows technique to forecast and optimize the operation of HSR under different constraint
conditions and target functions. The strategy is tested on the I-80E highway in California. The
experimental results show that when the change frequency of HSR is less than or equal to 14 during a
sliding window and the weight coefficient of the closure is 0.5, the TTS is reduced by 30.61%, which is
better than TTS of all-time operation or during the volumes exceed a predetermined threshold.
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Abstract: This paper summarizes the problems in the operation of hard shoulder running (HSR). A new
algorithm for optimizing HSR on highways is proposed, which aims to minimize the total time spent (TTS)
in the whole network. Based on the METANET model of highways, the algorithm utilizes genetic
algorithm and sliding windows technique to forecast and optimize the operation of HSR under different
constraint conditions and target functions. The strategy is tested on the I-80E highway in California. The
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Tab. 1 GEH statistics of volume for five calibrated locations
Tl g gm & A FIME b H/ME HRE GEH<5 Fi4r Lk
402241 36 0.38 0.25 0.05 0.93 100.00%
402243 36 0.88 0.79 0.05 4.1 100.00%
402245 36 1.15 1.04 0.00 3.93 100.00%
402246 36 1.28 0.97 0.05 391 100.00%
403425 36 1.35 1.11 0.00 4.04 100.00%
®2 KIS GEH gtit
Tab. 2 GEH statistics of speed data for five calibrated locations
Rl 252~ FEA FHME bR w/ME S IN ] GEH<5 /3t
402241 36 0.97 0.80 0.01 2.96 100.00%
402243 36 0.78 0.38 0.02 1.88 100.00%
402245 36 1.10 0.50 0.17 2.42 100.00%
402246 36 131 0.45 0.50 2.43 100.00%
403425 36 0.71 0.46 0.03 1.87 100.00%
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% 3 1-80E METANET HL% k5 &
Tab. 3 Parameter sets for I-80E

28 E
Vitee,m (KM/h) 108
a 1.69
v (km?/h) 73
x (veh/km) 39
S 0.012
@ 1.99
Perit (veh/km) 35
Vimin (km/h) 30
Vinax (Km/h) 119
a 0.019
7(8) 18.25
Pmax (veh/km) 160

3 EHIR T
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0 14 o0
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Fig. 6 Results of optimization control of HSR
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