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ABSTRACT

This study focuses on operational analysis of 2 types of intersection shared lanes. First, the analysis showed that a through &
right-turn shared lane is always less used than the adjacent through-only lanes and as a result, operational efficiency deteriorates.
To improve the efficiency fine-tuning in signal timing optimization using lane-by-lane traffic volume data is required. Further
improvement can be achieved by guiding drivers to equally use the shared lane. For left-turn & U-turn shared lanes, it was
found that saturation flow rate is affected by interference between U-turn and conflicting right-turn movements. However, since
such interference does not occur in every cycle, a statistical model must be established to develop realistic adjustment factor for
saturation flow rate of the shared lane.
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(Table 1) Study Locations for Through &
Right-Turn Shared lane

. Direction of | Intersection
No Intersection
progress Type
| Dal-dong Intersection EB 4legged
(Ulsan) WB
. . EB
) City HezlLIH?aItSrseCU()n NB 4legged
SB
Lottemart geumjeong
3 |three-way intersection EB 3-legged
(Busan)
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(Table 2) Analysis result for Dal-dong Intersection

Intersection Dal-dong Intersection
EB WB
third-lane fourth-lane fifth-lane second-lane third-lane fourth-lane fifth-lane
Lane classification TH TH TH TH TH TR
Off Peak time
traffic volume 700(40%) 626(36%) 40924 %) 516(26%) 550(28%) 520(26%) 403(20%)
Peak time 670(40%) 620(38%) 356(22%) 52027%) 454(23%) 494(26%) 458(24%)
traffic volume
(E 3) NEALAEl 24 Aot
(Table 3) Analysis result for City Hall Intersection
Intersection City Hall Intersection
EB NB SB
second-lane third-lane fourth-lane | second-lane third-lane second-lane third-lane
Lane classification TH TH TH TR TH TR
ff Peak ti
Off Peak time 18033%) | 218(40%) | 146Q27%) | 482(50%) | 487(50%) | 470(57%) | 354(43%)
traffic volume
Peak time
traffic volume 190(34%) 212(38%) 153(28%) 478(52%) 435(48%) 206(31%) 450(69%)

(% 4) RHOlE 2EE 72l =4 21

(Table 4) Analysis result for Lottemart geumjeong three-way intersection

Intersection Lottemart geumjeong three-way intersection
EB
second-lane third-lane
Lane classification TH TR
Off Peak time
traffic volume 772(57%) 578(43%)
Peak time

traffic volume T94(34%) 683(46%)
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(Table b) Scenario alysis result for Dal-dong Intersection

Direction of EB WB
progress Off Peak time Peak time Off Peak time Peak time

CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE

Classification ot |23 |01 |2|3]0]1|2[3]0]1]|2]3
Lane group TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR
Volume, V (vph) | 1626 | 1626 | 1626 | 1626 | 1546 | 1546 | 1546 | 1546 | 1664 | 1664 | 1664 | 1664 | 1564 | 1564 | 1564 | 1564
Adjusted flow rate, v| 1698 | 1698 | 1698 | 1698 | 1612 | 1612 | 1612 | 1612 | 1878 | 1878 | 1878 | 1878 | 1802 | 1802 | 1802 | 1802
Lane group capacity, c| 1686 | 1531 | 1575 | 1723 | 1672 | 1520 | 1552 | 1725 | 2017 | 1919 | 1968 | 2046 | 2041 | 1973 | 2083 | 2072
v/c ratio, X 101 | 1.11 | 1.08 | 099 | 096 | 1.06 | 1.04 | 093 | 093 | 098 | 0.95 | 092 | 0.88 | 091 | 0.87 | 0.87
Total green ratio, g/C| 0.39 | 0.36 | 037 | 0.36 | 039 | 0.36 | 037 | 0.36 | 034 | 032 | 033 | 032 | 034 | 033 | 0.35 | 033
Control delay 782 | 904 | 778 | 49.6 | 683 | 742 | 649 | 429 | 66.7 | 488 | 440 | 399 | 62.1 | 414 | 353 | 380
Lane group LOS E F E D E E E D E D D D E D D D
Approach delay 794 | 816 | 71.8 | 49.1 | 70.1 | 69.0 | 619 | 438 | 909 | 586 | 554 | 50.7 | 97.5 | 59.6 | 54.6 | 56.7
Approach LOS E F E D E E E D F E E D F E D E
Intersection delay | 89.6 | 835 | 81.6 | 68.6 | 922 | 91.2 | 82.6 | 830 | 89.6 | 835 | 81.6 | 68.6 | 922 | 91.2 | 82.6 | 83.0
Intersection LOS F F F E F F F F F F F E F F F F
Cycle Length, C 180 | 97.7 | 97.7 | 97.7 | 180 | 103.5| 989 | 1035 | 180 | 97.7 | 97.7 | 97.7 | 180 | 103.5| 989 |103.5
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(Table 6> Scenario alysis result for City Hall Intersection

Direction of EB NB
progress Off Peak time Peak time Off Peak time Peak time
CASE | CASE | CASE | CASE| CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE
Classification ot |2 |3]|o|1|2|3|o|1]2]3]0]1]|2]3
Lane group TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR | TR

Volume, V (vph) 428 | 428 | 428 | 428 | 434 | 434 | 434 | 434 | 782 | 782 | 782 | 782 | 726 | 726 | 726 | 726
Adjusted flow rate, v | 516 | 516 | 516 | 516 | 526 | 526 | 526 | 526 | 924 | 924 | 924 | 924 | 868 | 868 | 868 | 868
Lane group capacity, c| 1500 | 814 | 831 | 939 | 1571 | 949 | 903 | 1044 | 849 | 1178|1173 | 1168 | 803 | 1070 | 1077 | 1119

v/c ratio, X 0.34 1 0.63 | 0.62 | 0.55 | 0.33 | 0.55 | 0.58 | 0.50 | 1.09 | 0.78 | 0.79 | 0.79 | 1.08 | 0.81 | 0.81 | 0.78
Total green ratio, g/C | 0.37 | 020 | 0.20 | 0.20 | 0.37 | 0.22 | 0.21 | 0.22 | 0.26 | 0.35 | 0.35 | 0.35 | 0.26 | 0.34 | 0.34 | 0.34
Control delay 419 | 351 | 335|331 |41.7 | 31.0 | 32.6 | 30.1 |124.7| 29.9 | 29.4 | 30.2 |122.9| 31.7 | 31.5 | 29.8
Lane group LOS D D C C D C C C F C C C F C C C
Approach delay 470 | 4131392 | 39.6 | 474 | 354 | 384 | 34.6 |119.1| 33.1 | 329 | 333 |117.1| 324 | 324 | 30.8
Approach LOS D D D D D D D C F C C C F C C C
Intersection delay 86.5|36.6|359 357 | 81 |369 363|342 865|366 359 |357| 81 |369 363|342
Intersection LOS F D D D F D D C F D D D F D D C
Cycle Length, C 180 | 854 | 82.7 | 854 | 180 | 83.1 | 84 |83.1| 180 | 854 |82.7|854 | 180 | 83.1 | 84 | 83.1

(F 7) MEAAEI(SB) ¥ ROIE Z&A AHE|(EB) Alulzl 24 Zot
(Table 7) Scenario alysis result for City Hall Intersection(SB) & Lottemart geumjeong three-way
intersection(EB)

Direction of SB EB
progress Off Peak time Peak time Off Peak time Peak time
CASE |CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE | CASE| CASE
Classification ot |23 |01 ]|2|3|o]1|2|3]0]1]2]3
Lane group TR | TR | TR | TR | TR [ TR | TR [ TR | TR | TR | TR [ TR | TR | TR | TR | TR

Volume, V (vph) | 676 | 676 | 676 | 676 | 590 | 590 | 590 | 590 | 1892 | 1892 | 1892 | 1892 | 2128 | 2128 | 2128 | 2128
Adjusted flow rate, v| 788 | 788 | 788 | 788 | 640 | 640 | 640 | 640 | 2018 | 2018 | 2018 | 2018 | 2260 | 2260 | 2260 | 2260
Lane group capacity, c¢| 788 | 1112 | 1074 | 1260 | 700 | 755 | 802 | 972 |2323|2213 | 2213 | 2311|2359 | 2321 | 2403 | 2389

v/c ratio, X 1.00 | 0.71 | 0.73 | 0.63 | 0.91 | 0.85 | 0.80 | 0.66 | 0.87 | 0.91 | 0.91 | 0.87 | 0.96 | 0.97 | 0.94 | 0.95
Total green ratio, g/C| 0.26 | 0.36 | 0.35 | 0.36 | 0.26 | 0.28 | 0.29 | 0.28 | 0.51 | 0.48 | 0.48 | 0.48 | 0.51 | 0.50 | 0.52 | 0.50
Control delay 99.1 {273 |28.0 | 249 | 83.6 [ 39.8 | 355 [ 30.1 | 42.2 [ 229|229 | 20.2 | 51.8 | 29.7 | 26.0 | 25.3

Lane group LOS F C C C F D D C D C C C D C C C

Approach delay 982 (320|346 |30.1|839 439|391 361|422 (229|229 (202|518 |29.7|260]253

Approach LOS F C C C F D D D D C C C D C C C

Intersection delay | 86.5 | 36.6 | 359 | 35.7 | 81 | 369|363 |342|457|275|275| 26 | 502|329 |314| 30

Intersection LOS F D D D F D D C D C C C D C C C

Cycle Length, C 180 [ 854|827 (854 | 180 [83.1 | 84 (831|172 | 66 | 66 | 66 | 172 | 66.3 | 75.1 | 66.3
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(Table 8) Study Locations for Left-Turn &
U-Turn Shared lane

. Direction of | Intersection
No Intersection
progress Type
Culture and Art WB
1 Center Intersection 4-legged
(Ulsan) EB
City Hall Intersection
2 WB 4-legged
(Ulsan) cege
Bongweol Intersection
3 SB 4-legged
(Ulsan) e8!
Taein gas station
4 |three-way intersection NB 3-legged
(Busan)
Sojeongcheon
5 |three-way intersection WB 3-legged
(Busan)
Lottemart geumjeong
6 |three-way intersection WB 3-legged
(Busan)
headway
A (Saturation headway)
= stable-moving platoon

4--Fith ‘eh in queue (order)

(O 2) 23w ERE 74
(Fig. 2) Saturation flow rate concept
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