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Abstract:
auxiliary lane at a two-lane highway entrance, this study

To investigate the appropriate length of the

utilizes roadside LiDAR to collect data on vehicle

operating speeds and headway distributions within the
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auxiliary lane area and analyzes their distribution
characteristics. Additionally, UAV aerial videos combined
with Tracker vehicle tracking software are employed to
obtain accepted and rejected gaps at the entrance
auxiliary lane section. Using the Raff critical gap
estimation method, the critical gap for this section is
determined to be 2.475 s. Based on driver behavior in the
entrance auxiliary lane section, as well as vehicle
operation characteristics and microscopic lane-changing
behaviors, a length calculation model for the two-lane
entrance auxiliary lane is established. The auxiliary lane is
divided into two components:
The model

calibrated based on the critical gap, vehicle speed, and

waiting distance and left
lane-changing distance. parameters are
headway distribution characteristics, and a recommended
length for the two-lane entrance auxiliary lane is
proposed. The results indicate that the length of the
entrance auxiliary lane is positively correlated with
vehicle speed. Moreover, the recommended auxiliary lane
length proposed in this study is shorter than the value
specified in the Design Specification for Highway
Alignment, suggesting that the existing standard provides
a certain length margin. In land-constrained areas, vehicle
operating speed can be regulated to appropriately shorten

the auxiliary lane length, optimizing land use efficiency.

Keywords: traffic engineering; critical clearance;

auxiliary lanes; two-lane entrances; lane change models
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Fig. 1 Survey location and screenshots of aerial video
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Tab.2 K-S test results of driving speed on the en-

trance auxiliary lane
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Fig. 2 Driving speed in the auxiliary lane of a dual-lane entrance
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Tab.3 Measured operating speed at the junction of
the entrance auxiliary lane
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Tab.5 Three parameters of mainline traffic flow at
the survey location
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Tab.4 Recommended operating speed for the en-
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Tab. 6 )’ Test of headway distribution for the outermost lane of the entrance mainline
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Fig. 3 Distribution proportion of headway in the outermost lane of the main entrance
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Tab. 7 Measured gap acceptance
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Tab. 9 Frequency distribution of gap acceptance and gap rejection
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1.5—1.8 4 0 9 0
1.8—2.1 11 8 20 8
2.1—2.4 16 13 36 21
2.4—2.7 11 9 47 30
2.7—3.0 10 11 57 41
3.0—3.3 13 8 70 49
3.3—3.6 9 7 79 56
3.6—3.9 6 3 85 59
3.9—4.2 5 1 90 60
4.2—4.5 4 1 94 61
4.5—4.8 6 0 100 61
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5.1—5.4 3 1 105 62
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6.3—6.6 1 0 110 62
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Fig. 6 Cumulative frequency distribution of gap ac-

ceptance and gap rejection
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Fig. 7 Vehicle movement on the entrance auxiliary lane
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Tab. 11 Maximum lateral acceleration value

BEFE/ (kmeh 1) Bl J1 25K A/ (05 7)
120 0.10 0.588
100 0.12 0.784
80 0.13 0.882
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Tab. 12 Recommended values for the calculation parameters and length of the entrance auxiliary lane

FRUHHE SRS/ / Vw1 L) L WK (BRI
(kmeh 1) (kmeh 1) oS pews = WS “w/ 0 M e /m o BE/m
120 90 1.580 1.6616 6.29 157 186 350 400
100 80 1.616 1.577 3 4.70 104 166 270 350
80 70 1.670 1.3699 2.48 48 145 200 300
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