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Lane-wise Travel Speed Characteristics Analysis in Uninterrupted Flow Considering
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ABSTRACT

In this study, lane-wise traffic flow characteristics were analysed on uninterrupted flow using a new notion of “lane-wise
travel speed reversal (LTSR)” which is defined as a phenomena that travel speed in the median lane is lower than other lanes.
Mathematical formulation was also proposed to calculate the strength of LTSR. The experiment road site is Seoul Outer Ring
Expressway (Jayuro-IC~Jangsoo-IC), and travel trajectories for each four lane were collected for weekdays (Mon. through Fri.)
during morning peak. Comparing lane-wise travel speeds for entire test road section, no LTSR was observed, meaning that the
travel speed in the median lane is the fastest, followed by 2nd, 3rd, and 4th lane as in order. Howerver, the result of
microscopic analysis using 100-meter discrete road section based data shows that LTSR occurs many times. Especially the
strength of LTSR is higher in congestion area and freeway merge and diverge segment. It is expected that these results could be
used as a fundamental data when establishing lane-by-lane traffic operation strategy and developing lane-wise traffic information
collection and dissemination technology.
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(Table 1) Avg. travel speed by lane and day of

AR (2T week (kph)
GPSHES Nzte T3t F4 Yyelch AF oo s i
A2 2 FYANL Ee SEE W] ThsE, Week 1 2 3 4
3 YL M oMES st FEHATH Mon 36.6 35.1 35.6 36.4
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Jayuro Gimpo  Gimpo Noh-oji Gyeyang ~ Seowoon  Joongdong Songnae Jangsoo
IC (Off Ic(off 16 IC (Off) clom ol IO IC (Off) IC (Off
0.38km 3.23km 4.39 7.04 11.53 13.51 16.23 18.70
IV I VoV | Y LV LV : VA LV
I A 1 : AN : 1 fOA ] Al oA 1 AT A T T Cd
00 05 i i 15
Begin Jayuro Gimpo Noh-oji Gyeyang ~ Seowoon  Joongdong Songnae End
IC (On) IC (On) IC (On) IC (On) JC (On) IC{On)  IC(On)
0.68km 3.95km 7.58 10.90 12.76 1551 16.60

(Fig. 1) Test road overview (IC/JC/TG names and their kilo-post from the start point)
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(Table 3) Analysis road sections information (km)

Day of Lane Number
Week 1 2 3 4
Mon 1 4 2 3
Tue 4 1 2 3
Wed 1 2 3 4
Thu 1 2 3 4
Fri 3 1 4 2
Sum 10 10 14 16
9ot o] A P AAE o E A2E F
PSEE AT A F2 FPSLE 9 @Y
27 BATA W Ao BTk FAT 73
o

3. AEHEATBA 2
1) 24 2tz Zo|

Sec Start End Length | Cat.*
1 Begin Jayuro IC (Off) 0.38 2
2| Jayuro IC (Off) Jayuro IC (On) 0.30
3| Jayuro IC (On) Gimpo IC (Off) 2.55
4| Gimpo IC (Off) Gimpo IC (On) 0.72
5| Gimpo IC (On) Gimpo TG 0.44
6 Gimpo TG Noh-oji IC (Off) | 2.65
7| Noh-oji IC (Off) | Noh-oji IC (On) | 0.54
8 | Noh-oji IC (On) | Gyeyang IC (Off) | 2.36
9| Gyeyang IC (Off) | Gyeyang IC (On) | 0.96

10| Gyeyang IC (On) | Seowoon JC (Off) | 0.63

11| Seowoon JC (Off) | Seowoon JC (On) | 1.23

12| Seowoon JC (On) |Joongdong IC (Off)| 0.75

13|Joongdong IC (Off)| Joongdong IC (On)| 2.00

14|Joongdong IC (On)| Songnae IC (Off) | 0.72

15| Songnae IC (Off) | Songnae IC (On) | 0.37

=N R = (N[ = (N[N —= N = || =

16| Songnae IC (On) | Jangsoo IC (Off) | 2.10

* Segment category: (1) basic freeway segment,
(2) freeway merge and diverge segment
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No| Mon Tue Wed Thu Fri
1 90.9 90.6 97.8 89.2 93.0 (Table 5) Lane-wise Travel Speed Reversal
2| 821 829 929 823 90.6 Strength by day of week
3| 812 82.6 90.0 84.4 83.6 Mon. | Tue. | Wed. | Thu | Fri
4| 810 81.1 84.7 78.6 873 Tro | 36 27 34 32 34
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Tra | 30 16 1.6 33 35
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(ML)

(Table 6) Lane-wise Travel Speed Turn-around Strength (7,) by analysis road section

No start end Cat. Mon Tue Wed Thu Fri
1 Begin Jayuro IC (Off) 2 0.0 0.0 5.4 0.0 0.0
2 Jayuro IC (Off) Jayuro IC (On) 2 0.0 0.0 34 0.0 0.0
3 Jayuro IC (On) Gimpo IC (Off) 1 2.5 0.0 1.6 4.6 15.1
4 Gimpo IC (Off) Gimpo IC (On) 2 10.3 12.0 10.0 329 35.5
5 Gimpo IC (On) Gimpo TG 2 14.3 10.1 21.2 12.3 22.8
6 Gimpo TG Noh-oji IC (Off) 1 6.8 12.2 4.0 16.7 53
7 Noh-oji IC (Off) Noh-oji IC (On) 2 13.8 11.8 57 5.7 15.9
8 Noh-oji IC (On) Gyeyang IC (Off) 1 4.7 0.0 0.0 45 6.8
9 Gyeyang IC (Off) Gyeyang IC (On) 2 15.8 0.0 32 0.0 11.0
10 Gyeyang IC (On) Seowoon JC (Off) 2 27.3 0.0 0.0 5.1 28.0
11 Seowoon JC (Off) Seowoon JC (On) 1 73 14.6 13.3 149 6.3
12 Seowoon JC (On) Joongdong IC (Off) 2 28.0 239 222 11.5 28.5
13 Joongdong IC (Off) Joongdong IC (On) 1 221 12.4 234 19.7 21.4
14 Joongdong IC (On) Songnae IC (Off) 2 6.5 59 0.0 0.0 6.8
15 Songnae IC (Off) Songnae IC (On) 2 39.8 39.3 6.8 8.4 29.9
16 Songnae IC (On) Jangsoo IC (Off) 1 73 0.0 12.0 53 39
= [MoOn Fri
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; = 300
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< = 200 S
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0.0
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ANALYSIS ROAD SECTION NO.

(Fig. 2> Lane-wise Travel Speed Reversal Strength by analysis road section on Monday and Friday
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