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ABSTRACT

Cities are continued to be highly advanced and metropolitanized. Lands adjacent to road make entry/exit connection increase along
with construction of facilities for various purposes. However, in the absence of specific installation standards of entry and exit
connection, inappropriate access location, types of access, and operation methods are deteriorating the level of traffic services at
existing roads and intersections. Therefore, in order to minimize the traffic impact from entrances connected to minor arterial roads and
colletor roads, first, this study re-established the waiting length in the intersection of upstream and downstream and length required for
changing lanes and between entrance/exit and connection, considering the road and traffic environment in contact with the entrance.
Second, it is suggested that the operation method depending on the connection type and whether to install left turn lane and
acceleration and deceleration lane can be determined quantitatively by relation with the service level of nearby intersection after
calculating the threshold amount of business site through negative social cost, which is the difference between the installation cost of
the left turn lane and the acceleration and deceleration lane according to the type of access to the entrance and exit.
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Table 1. Setting the Scope of Analysis of the Study

Divison Content
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Table 2. Calculation of the Unit Amount of Land Compensation
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Table 6. Result of Calculating the Social Cost at the Signalized Intersection (unit:100 million won)

Non-Implemented

. LOS” C” LOS” D’ LOS” E’ LOS” F’
Nearby Intersection
Site Volume (1,000 vpd) 1 3 5 1 3 5 1 3 5 1 3 5
150 m 7.5 11.6 16.0 8.2 15.1 24.7 12.6 29.6 51.6 16.4 422 723
200 m 8.0 12.6 17.5 8.5 15.9 259 12.9 30.3 52.8 16.6 42.8 73.5
=40 ki
V=40 ka'h, 300 m 8.6 14.0 19.7 9.3 17.6 28.6 13.7 32.0 55.5 173 444 76.0
N=2 Lanes
400 m 9.2 15.3 21.6 9.9 19.0 30.9 14.5 339 58.3 17.9 46.1 78.7
500 m 9.7 16.3 233 10.4 20.3 33.0 15.2 35.7 61.1 18.7 47.8 81.4
150 m 17.2 22.5 29.2 239 334 459 29.5 482 69.9 | 369 64.8 96.4
200 m 17.7 23.5 30.7 242 34.1 47.0 29.7 489 71.1 37.2 65.5 97.5
V=40 km/h,
300 m 19.2 25.5 333 26.2 36.9 50.5 31.2 51.0 73.8 | 383 67.3 100.0
N=4 Lanes
400 m 20.1 59.1 67.8 273 39.1 53.9 32.6 53.8 779 | 39.6 69.8 103.8
500 m 20.8 28.3 373 28.4 40.6 55.9 34.1 56.1 81.2 | 41.1 72.1 107.0
150 m 30.3 37.0 46.3 422 53.9 69.0 52.6 733 98.0 | 649 112.0 163.8
200 m 30.8 38.0 47.8 42.5 54.6 70.2 52.8 74.0 99.1 65.1 112.7 165.0
V=40 km/h,
N=6 Lanes 300 m 33.0 41.0 51.7 447 57.8 74.3 54.6 76.6 102.7 | 65.7 114.1 167.2
400 m 34.5 433 54.9 47.0 61.0 78.5 57.2 80.4 107.6 | 67.2 116.7 170.7
500 m 35.8 454 57.8 48.6 63.5 82.0 59.3 83.6 1120 | 69.2 120.1 175.5
150 m 7.4 11.5 15.8 8.1 15.0 24.4 12.6 29.4 51.3 16.3 42.0 72.1
200 m 7.9 12.4 17.2 8.5 15.7 25.6 12.8 30.1 52.4 16.5 42.6 73.1
V=50 km/h,
300 m 8.6 13.7 19.2 9.3 17.4 28.1 13.6 31.8 55.0 173 442 75.6
N=2 Lanes
400 m 9.2 14.9 20.9 9.8 18.7 30.2 14.5 337 57.9 17.9 458 78.2
500 m 9.4 15.6 222 10.3 19.7 32.1 15.2 354 60.6 18.6 47.5 80.8
150 m 17.1 22.3 28.9 23.8 33.2 45.6 29.4 48.0 69.6 | 36.9 64.6 96.1
200 m 17.8 23.5 30.5 242 34.0 46.8 29.6 48.6 70.7 | 37.1 65.3 97.2
V=30 ’ 300 m 19.2 25.5 33.2 26.3 36.9 50.4 31.2 51.0 73.8 | 384 67.3 100.0
N=4 Lanes
400 m 20.2 26.8 35.1 27.5 39.0 53.6 32.8 53.8 777 | 39.7 69.7 103.5
500 m 20.7 28.1 37.0 28.5 40.6 55.9 342 56.2 812 | 413 722 106.9
150 m 30.2 36.8 46.0 422 53.7 68.8 52.5 73.1 97.7 | 64.8 111.8 163.6
200 m 30.9 38.0 47.7 42.5 54.5 69.9 52.8 73.7 98.8 | 65.1 112.4 164.6
\11115601211:2: 300 m 33.2 41.0 51.6 451 58.0 74.3 54.9 76.8 102.7 | 65.7 113.9 166.8
400 m 34.8 433 54.7 473 61.1 78.4 57.7 80.7 107.7 | 67.5 116.9 170.7
500 m 35.8 44.9 57.0 49.1 63.7 81.9 59.9 84.1 1122 | 69.6 120.3 175.6
200 m 8.0 12.3 17.0 8.5 15.7 25.5 12.8 30.0 52.2 16.5 425 72.8
V=60 km/h, 300 m 8.6 13.6 18.8 9.2 17.2 27.8 13.7 31.7 54.8 17.2 441 75.3
N=2 Lanes 400 m 9.0 14.5 20.2 9.8 18.5 29.9 14.5 33.6 57.6 17.9 45.6 71.8
500 m 9.3 15.3 21.5 10.1 19.3 313 15.2 352 60.2 18.7 474 80.6
200 m 17.8 23.4 30.4 243 34.0 46.7 29.6 48.5 704 | 37.1 65.1 96.9
V=60 km/h, 300 m 19.3 25.5 332 26.3 36.9 504 31.3 51.0 73.8 | 385 67.4 100.0
N=4 Lanes 400 m 20.3 27.1 354 27.6 39.0 53.4 33.0 53.9 77.6 | 39.8 69.7 103.3
500 m 20.7 28.0 36.8 28.5 40.5 55.7 343 56.3 812 | 413 722 106.9
200 m 31.0 38.0 47.6 42.6 54.4 69.8 52.7 73.6 98.5 65.0 112.3 164.3
V=60 km/h, 300 m 334 41.1 51.5 454 58.1 74.3 55.2 77.0 102.7 | 65.8 113.8 166.5
N=6 Lanes 400 m 35.1 43.4 54.5 47.6 61.2 78.4 58.0 81.0 107.8 | 67.8 117.0 170.8
500 m 359 44.7 56.5 494 63.7 81.7 60.3 84.3 1124 | 69.7 120.5 175.6
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Table 7. Result of Calculating the Social Cost at the Right Turn On-Off Intersection (unit:100 million won)

Non-Implemented - i — P
Nearby Ifltersection Los ™ € LOS™ D LOS™ E LOS ™ F
Site Volume (1,000 vpd) 1 3 5 1 3 5 1 3 5 1 3 5

200 m 31.0 38.0 47.6 42.6 54.4 69.8 52.7 73.6 98.5 65.0 112.3 164.3

V=60 km/h, 300 m 33.4 41.1 51.5 454 58.1 74.3 55.2 77.0 | 102.7 65.8 113.8 | 166.5

N=6 Lanes 400 m 35.1 434 54.5 47.6 61.2 78.4 58.0 81.0 | 107.8 67.8 117.0 | 170.8
500 m 35.9 447 56.5 49.4 63.7 81.7 60.3 84.3 112.4 69.7 120.5 175.6
150 m 3.4 10.3 17.4 4.6 14.3 253 7.2 25.0 45.6 11.3 36.2 65.0
200 m 3.8 11.6 19.7 5.1 15.7 27.6 7.7 26.3 47.8 11.8 37.6 67.2

\Ii]jtzoljﬁ/el;, 300 m 4.5 13.7 23.1 5.9 18.0 31.6 8.5 28.8 51.9 12.6 40.1 71.4
400 m 52 15.7 26.4 6.6 20.1 35.2 9.4 313 56.0 13.4 424 75.4
500 m 5.8 17.4 29.3 7.2 22.1 38.5 10.1 33.7 59.9 14.2 449 79.4
150 m 3.7 11.0 18.7 49 15.8 27.9 7.3 24.6 44.0 11.8 38.2 66.4
200 m 4.1 12.4 21.0 5.4 17.2 30.2 7.7 26.0 46.3 12.3 39.5 63.7

V=40 km/h,

N=4 Lanes 300 m 44 132 224 5.8 18.4 322 8.1 273 48.5 12.7 40.9 71.0
400 m 49 14.6 24.7 6.9 21.8 37.9 9.4 31.0 54.7 13.9 444 76.9
500 m 5.4 16.0 27.1 6.8 21.6 37.6 9.4 314 55.5 14.0 45.0 78.0
150 m 3.7 11.8 20.4 5.3 17.0 30.4 8.8 27.2 48.1 16.9 56.0 95.4
200 m 42 13.2 22.8 5.7 18.3 32.7 9.2 28.6 50.4 17.4 574 97.6

V=40 km/h,

N=6 Lanes 300 m 49 15.4 26.4 6.6 20.9 36.9 10.1 31.1 54.6 18.1 59.8 | 101.6
400 m 5.6 17.4 29.8 7.3 23.1 40.8 11.0 33.8 59.0 19.2 62.8 | 1064
500 m 6.2 19.3 33.0 8.0 25.1 442 11.8 36.3 63.2 20.0 657 | 1114
150 m 33 9.9 16.9 45 13.9 24.7 7.1 24.6 45.0 11.2 359 64.4
200 m 3.7 11.1 18.9 5.0 15.2 26.9 7.5 25.9 47.1 11.6 37.1 66.5

\Iil==520]mkm£;, 300 m 42 12.9 21.8 5.6 17.3 30.4 8.3 28.1 50.8 12.4 39.4 70.3
400 m 4.8 14.5 24.6 6.3 19.1 33.5 9.1 30.4 54.6 13.1 415 73.9
500 m 5.3 16.1 27.1 6.8 20.7 36.3 9.7 32.6 58.0 13.9 43.8 77.6
150 m 3.5 10.6 18.1 4.8 15.5 27.3 7.1 243 435 11.7 37.8 65.8
200 m 4.0 11.9 20.2 5.3 16.8 29.4 7.6 25.5 455 12.1 39.1 67.9

\Ii]jOLkalL]f;’ 300 m 44 13.2 22.4 5.8 18.5 322 8.1 27.4 48.6 12.7 409 71.0
400 m 49 14.6 24.7 6.6 20.8 36.3 9.1 30.2 53.2 13.6 435 75.4
500 m 5.4 16.0 27.1 6.8 21.6 37.6 9.5 31.5 55.6 14.1 45.0 78.0
150 m 3.6 11.5 19.9 5.2 16.6 29.8 8.6 26.9 475 16.8 55.7 94.8
200 m 4.1 12.8 22.1 5.6 17.9 31.9 9.1 28.2 49.6 17.2 56.9 96.9

V=50 km/h,

N=6 Lanes 300 m 4.7 14.6 25.2 6.3 20.2 35.7 9.9 30.5 53.5 17.9 59.2 | 100.6
400 m 52 16.4 28.2 7.0 22.1 39.1 10.7 33.0 57.6 18.8 62.1 105.3
500 m 5.7 17.8 30.7 7.5 23.8 42.1 11.5 352 61.4 19.7 64.7 | 109.8
200 m 3.6 10.8 18.3 49 14.9 26.4 7.4 25.6 46.6 11.5 36.8 65.9

V=60 km/h, 300 m 4.1 124 21.0 5.5 16.8 29.6 8.2 27.7 50.0 12.2 389 69.5

N=2 Lanes 400 m 4.6 13.8 23.3 6.0 18.5 324 8.8 29.8 53.5 12.9 40.9 72.9
500 m 5.0 152 25.7 6.5 19.9 34.8 9.5 31.8 56.8 13.6 43.0 76.4
200 m 3.9 11.6 19.7 5.2 16.5 29.0 7.5 252 45.0 12.0 38.8 67.4

V=60 km/h, 300 m 44 132 22.4 5.8 18.5 322 8.1 27.4 48.6 12.7 409 71.1

N=4 Lanes 400 m 49 14.7 24.8 6.4 20.2 35.2 8.9 29.7 52.2 13.4 429 74.5
500 m 5.4 16.0 27.1 6.8 21.6 37.6 9.5 31.5 55.6 14.1 451 78.1
200 m 39 12.4 21.5 5.5 17.6 31.5 9.0 27.9 49.1 17.1 56.6 96.4

V=60 km/h, 300 m 4.5 14.1 24.4 6.2 19.7 35.0 9.7 30.1 52.8 17.8 58.7 99.8

N=6 Lanes 400 m 5.0 15.6 26.9 6.8 21.5 38.1 10.5 32.5 56.7 18.7 61.7 | 104.5
500 m 5.4 17.0 29.1 7.3 23.0 40.7 11.2 34.4 60.2 19.4 64.0 | 108.7
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Table 8. Critical Volume at the Site by Connection Type and Intersection LOS (unit:veh/day)

Type Signalized Intersection Right Turn On-Off
Non-Implemented LOS LOS LOS LOS LOS LOS LOS LOS
Nearby Intersection e "D " E " ¥ e "D " E " F
d (spv) 40.4 58.3 87.3 1413 40.4 58.3 87.3 141.3
150 m 21,642 6,246 2,435 1,498 3,607 2,618 1,587 1,090
V=40 km/h, 200 m 16,217 5,833 2,349 1,466 3,197 2,389 1,509 1,051
N=2 Lanes 300 m 11,656 5,075 2,144 1,387 2,729 2,080 1,387 988
400 m 9,194 4,557 1,955 1,318 2,385 1,863 1,280 933
500 m 7,734 4,173 1,809 1,244 2,144 1,699 1,198 882
d (spv) 443 60.0 85.5 150.9 443 60.0 85.5 150.9
150 m 4,833 159 - - 3,376 2,376 1,596 1,048
V=40 km/h, 200 m 4,156 128 - - 3,008 2,190 1,516 1,012
N=4 Lanes 300 m 3,210 - - - 2,828 2,048 1,448 981
400 m 1,092 - - - 2,553 1,738 1,284 906
500 m 1,593 - - - 2,326 1,757 1,273 896
d (spv) 46.4 62.1 88.5 165.0 46.4 62.1 88.5 165.0
150 m - - - - 3,147 2,225 1,398 772
V=40 km/h, 200 m - - - - 2,823 2,062 1,331 754
N=6 Lanes 300 m - - - - 2,437 1,818 1,224 726
400 m - - - - 2,159 1,648 1,125 692
500 m - - - - 1,953 1,519 1,053 668
d (spv) 40.4 58.3 87.3 1413 40.4 58.3 87.3 141.3
150 m 32,977 8,501 3,386 2,168 4,643 3,314 1,973 1,359
V=50 km/h, 200 m 24,996 7,936 3,309 2,127 4,159 3,066 1,882 1,314
N=2 Lanes 300 m 18,260 6,987 3,127 2,018 3,607 2,714 1,740 1,240
400 m 14,681 6,319 2,914 1,925 3,215 2,455 1,613 1,176
500 m 12,592 5,829 2,709 1,827 2,912 2,269 1,517 1,118
d (spv) 443 60.0 85.5 150.9 443 60.0 85.5 150.9
150 m 8,789 2,978 915 310 4,339 3,023 1,989 1,301
V=50 km/h, 200 m 7,623 2,659 887 304 3,895 2,799 1,897 1,261
N=4 Lanes 300 m 6,149 1,802 685 217 3,528 2,552 1,778 1,207
400 m 5,319 1,370 519 150 3,199 2,270 1,620 1,137
500 m 4,655 1,078 385 63 2,924 2,188 1,561 1,101
d (spv) 46.4 62.1 88.5 165.0 46.4 62.1 88.5 165.0
150 m - - - - 3,992 2,827 1,765 941
V=50 km/h, 200 m - - - - 3,613 2,628 1,688 921
N=6 Lanes 300 m - - - - 3,193 2,342 1,558 888
400 m - - - - 2,864 2,144 1,439 851
500 m - - - - 2,637 1,991 1,350 819
d (spv) 40.4 58.3 87.3 1413 40.4 58.3 87.3 141.3
-~ 200 m 39,353 11,370 4,522 3,163 6,592 4,636 2,861 2,012
\13;620121:6 l:’ 300 m 29,292 10,091 4,284 3,044 5,781 4,173 2,655 1,905
400 m 23,878 9,159 4,052 2,924 5,203 3,836 2,476 1,813
500 m 20,587 8,529 3,856 2,781 4,743 3,592 2,332 1,726
d (spv) 443 60.0 85.5 150.9 443 60.0 85.5 150.9
V=60 km/h 200 m 13,438 5,171 2,479 1,281 6,146 4,254 2,895 1,920
Ned Lanes’ 300 m 11,026 4,466 2,179 1,155 5,417 3,850 2,681 1,822
400 m 9,482 3,985 1,894 1,045 4,895 3,551 2,485 1,740
500 m 8,601 3,682 1,688 928 4,492 3,334 2,349 1,661
d (spv) 46.4 62.1 88.5 165.0 46.4 62.1 88.5 165.0
V=60 knvh, 200 m 4,996 428 - - 5,610 3,964 2,625 1,365
N=6 Lanes 300 m 3,965 - - - 4,987 3,604 2,431 1,319
400 m 3,324 - - - 4,535 3,339 2,254 1,262
500 m 2,992 - - - 4,207 3,148 2,132 1,219
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[Step 1]
|__Choose the Connection Possible location(L) for the Entrance/Exit

- Considerations : Site location(condition), Distance between the
Intersections, Not Permitted Enteral-Exit Section

[Step 2] 1
Setting the Scope of Analysis, Traffic status survey

- Scope : Four Roads and Intersections Surrounding the Site
- survey : Intersection geometry, Signal Phase, Speed, Number of Lanes(Width)

[Step 4]
| Calculation of the Lane Change Distance(Dnc)‘

[Step3] !
| Calculation of the Queue Length(La)

- Lo Arrival Volume (q;c) <Departure Volume(s; @)
- Loz2: Arrival Volume (q;c) <Departure Volume(s; @),

I
[Step 5]

Determination
of Connection I?cation ang Type
L = Max{ La, D1ic

Connection location, Type : Signalized or Right Turn On-Off Inlersec!ionj

( Installation of Signalized Intersection W Unstallation of Right Turn On-Off Intersecticnj

- Total Lane Change Distance
Dric = Da+ Dic + Dga+ D4

Connection
location, Type
: Right Turn On

-Off Intersection

[Step 6] [Step 6]
[LOS at Nearby Inter )| (LOS at Nearby ions(N )|
L - Peak Hour, Control Delay(di, sec/veh) J {- Peak Hour, Control Delay(di, sec/veh) J

[Step7] l [Step 7] 1
fTralﬁc Demand Forecast(Generation Volume of Site) | ﬁ'ramc Demand Forecast(Generation Volume of Siteﬂ
L- Assignment of Traffic Volume by Emrance/Exit(ui.u)\ L- Assignment of Traffic Volume by EntrancelExit(q‘,oU

Determination Graph of
Operallon Tyge at the EnlrancelExn
Qi — Area at the Upper Righ

Determination Graph of
Operation Tyxe at the EntrancelExnt
d1, dio — Area at the Upper Righ

| Operation Method | \ Operation Method | \ Operation Method \

| Operation Method \
- Installation of - Not Installation of - Installation of ‘ ‘—

Not Installation of

Left Turn and Left Turn and
Acc/Deceleration Lane Acc/Deceleration Lane

Fig. 8. Determination Process of Entrance/Exit Connection Type
in Urban Area

AR, B =R HAAEES 40 kmh ~ 60 km/he] W=
sHste] Apsigdont, A k&R 5030° 1 Also] wk
2k 2ol AAKSE 30 kmvhol] Tk 371491 A7) Best
Ao g gehech
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