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A Study of Ramp Metering System Using Off-ramp Exit Percentage
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ABSTRACT

In this study, a scheme of ramp metering that uses Off-ramp Exit Percentage instead of the O/D table required for systems
of integrated control of ramps at the target freeway segment is presented. The segment from Gyeyang IC to Jangsu IC on the
Seoul Outer Ring Expressway was selected for the study because the segment frequently shows large volume of traffic on the
short distance between the two ICs requiring an integrated on-ramp control by taking the traffic situation on an entire expressway
into account despite an unavailability of O/D data. Thus the information of Off-ramp Exit Percentage at each IC were collected
instead of securing the O/D table through actual survey, and the congestion on the segment was analyzed to identify the validity
of the use of off-ramp traffic instead of O/D data.

In addition, the scheme of ramp metering that exploits the off-ramp traffic information was prepared through simulations
conducted in a way supporting the traffic control for respective access roads thereof by taking traffic situations and queues on
each ramp into account. The results obtained from the simulation analyses revealed an improved level of travel speed and traffic
volume on the main line and validated the use of off-ramp traffic instead of the O/D table for the ramp metering.
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(Table 6) Speed Contour Map of Target Area

Time Nooji~ | Gyeyang |Seoun~Jo| Joongdon [Songnae~|Jangsoo~
Gyeyang | ~Seoun | ongdong |g-Songnae| Jangsoo | Si-hueng
107 89 97 98 102 91
1 108 90 101 100 103 91
2 107 90 100 100 103 91
3 102 86 98 97 101 87
4 104 86 98 95 97 87
5 102 81 96 93 97 88
6 102 77 84 76 94 85
71 9 75 43 86
8 |
9|
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o] W] v} FASHA Friskes A 719
o2 Ftol-AF AARH fFAIY ek aF 24
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M+C

M=Hourly traffic volume from the traffic model
C=Real-world hourly traffic count

GEH=

#AE S %s}eau}

(Table 7) Analysis Result of GEH

Unit : GEH

Nooji | Gyeyang | Seoun |Joongdong| Songnae | Jangsoo

~Gyeyang | ~Seoun | ~Joongdong | ~Songnae | ~Jangsoo | ~Sihueng
1400 1 3 4 3 5 1
150 2 1 7 5 1 4
16:00 4 4 4 3 4 4
17000 3 4 5 4 4 4
1800 2 1 2 6 5 3
1900 2 2 4 14 5 15
20000 0O 1 4 3 14 5

[/ GEH >5
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Ohserve| ool | Gyeyang | Seon | Joongdong | Songnae | Jangsoo
~Seoun | ~Joongdong | ~Songnae |~Jangsoo|~Sihueng
14:00 84.9 75 75.5 60.1 71.8 86
) 82.2 76.5 48.9 64.8 69.5 84.4
15:00 85.6 69.9 44.1 59.5 403 84.1
85.7 51.1 44.9 56.1
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17:00 83.1 41.8
18:00 81.1 42

80.5

42.7

81 69.5
19:00 87 74.3 b
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) 90.8 71.9 75.3 80.6 72.5 85.4
(@ Simulation Result Unit : km/h
Model Nooji | Gyeyang | Seon | Joongdong | Songnae | Jangsoo
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14:00 82.1 60.5 73.3 63.8 82.8 84.3
) 81.8 70.7 529 60.6 69.9 84.2
82.1 60.9
15:00 81.7 532
82.1 42
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81.6 | 405
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82.4 43.6
18:00 82.1 475
82.5 75.8
19:00 82.5 81.9
83.1 83.1
20:00 82.9 83.2
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(Table 9) AADT and Vehicle Composition
Unit : Veh/day

(Table 10> Maximum Allowable Queue Length

AADT Compact Mid Large
244,940 193,363 50,343 1,235
Ratio 79% 20% 1%
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(Fig. 5> Distribution of Volume-Speed
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& <Table 10>3 2t}

Unit : km
Gyeyang | Seoun | Joongdong | Songnae
IC JC IC IC
Queue
14 2.4 . 1.
Length 09 7

4) A OIEEE Hof

AEnEgee BA wEg we 10942
Ao3tAt £ AFoA AAZE PlE P& g 2
2 3 A vEHPE FF 1,200tH/A0]3, 4 v
HEy o 4% 2402 AAsgon, vHP &
o] 1 ol3tE AAE A NIV E TEIEF

By

(Table 11> Metering Step for Simulation

Metering Signal sign
Level rate
(veh/h) Cycle | Green | Yellow | Red
1 1,200 6 3 1 2
2 1,000 7 3 1 3
3 900 4 1 1 3
4 720 5 1 1 4
5 600 6 1 1 5
6 510 7 1 1 6
7 450 8 1 1 7
8 400 9 1 1 8
9 240 15 1 1 13
10 | No control -
4. AUzl 74
B dFoME A IAE2uFTE HES o] &%
HIvE Y M=o g3 SAsty] 93

AU 25 TS
A3bel| 23 57 AYHFE F AHC~-FFICT
ZF 37 AR w7l Ede]7t A 800~1400m7t
2 B3 YA E o] Bao] Ay A 2 Y
zof7|Eeo] o3k wAE oF =3 3/ (spillback)
< BT TE3e rEHEE e ofEeel

A AESkSITh mEkA Higk 19 A AEZ AE

o
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#HZ AEWsY H[ES 0|38 HUzZo|eE 2Gdtet o7
WEF HEE o] &3 FxuEHY S AAEE H= BAFIC-AFIC F3e A AHC-HEIC, A&
g 71 E B mE SRR JFS aPEt JIC~FFIC, TFIC~FUIC, SHIC~EIC 47318 7
A g1 FEZuE o] T 1&Eg A A AZE Hit BYEEE AR A o] giek 13
A 7he e aviAe A flal AY_= oI/l 200M 22 25k /h, 13km/h 5 S7HE B
B FEstel BAS AAstgon, tehs 2 gk
Aol AT A A watze HAAZIE 2
2t MY ZoA AAE thr|PHo] HA7F A (Table 13> Result of Speed by Scenario
AEuEE 2¥e A7 TEAA SRER (D Result of Present Unit : km/h
YT H23} 8 uSszo] GA A 4S5 Wi [Geng] Sun[Jnnging | Songnae J@ngsmgl I
Aol mefakaA sk ey O e e
1400 82 | 66 | 63 62 76 84 72
15:00 | 82 57 59 85 58
(Table 12) Simulation Scenarios 1600 82 | 43 43 84 | 54
Scenarios 17:00 | 82 40 47 85 54
Alternativel Not Consider the access road 18:00 | 82 46 42 84 i
Alternative2 Consider the access road 19:00 | 83 7 | 56
20:00 | 83 83 | 52 53 63 84 70
Ave. | 82 59 41 48 44 84 58
5. AlLI2[2% AlZ30|M Hlw EA & FI} Average speed by section at Gyeyang~Jangsoo | 48
Zk A = (@ Result of Alternativel Unit : km/h

AY &= A3E Avny Grely LGN
(Table 13>} o] 7718 AWt o ® FPLE7}
Z7hac

b
N
N
w

0km/h ©l’dol%laL,
Azl Hls)| 50km/h T}

[S]
S ALIC~FEIC T3F 15~184] AZHE<t 3
FHEETE 35km/h 2 BT KA A

ii Som | Joongdong | Songnae | Jan;
Q| g | | “onorg | Somgnae ~Si-1%§335| Ave.

14:00 | 82 78 74 59 83 84 77
15:00 | 82 77 74 60 83 84 77
16:00 | 82 63 81 47 83 85 74
17:00 | 82 53 78 59 83 85 73
18:00 | 82 75 79 64 83 85 78
19:00 | 82 78 82 68 83 85 80
20:00 | 83 79 83 77 69 85 79
Ave. | 8 72 79 62 81 85 77
Average speed by section at Gyeyang~Jangsoo | 73
@ Result of Alternative2 Unit : km/h

Noji Seom | J Songnae | Jan
e e | i Snee | ] e

14:00 | 82 70 65 62 83 84 74
15:00 | 82 65 65 83 84 69
16:00 | 82 41 45 83 85 62
17:00 55 83 84 63
18:00 | 82 50 66 83 85 66
19:00 | 83 74 62 46 50 85 67
20:00 | 83 78 83 54 67 84 75
Ave. | 82 60 49 56 76 84 68

Average speed by section at Gyeyang~Jangsoo | 61
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2) 2N SYAIZH 2A TS BPAR, F8 AAFRA FHIC-ZFIC F
; 5 Ztell A 83 vl 1187} F7h8ke &3S BT

T O RAJCAM AICHA 2 12km T W B |4 A% el 18th7} S7tst A5 BTk

7 IS Az B4

tiehe] Ha FPAIZLE 103222 ol H|
3 5.5% Aastda, 19410 Ho 958714 7
23819tk B FREEE 24km/h 748 0H,
184101t 40km/h7HA Z715F T

k9] Hi FPAIZS 130202 3o H
3 288 ZAsA, 1949 HUSTEA ZA
sttt "W TEEE 10km/h E7}8MHoH,
18491 A 20km/h 7R F713FA

tiobd AZHste] wE FHAIE B B
& <Table 14>9} 7t}

(Table 14) Travel Time and Average Section

Speed
Present Alternativel Alternative2
Travel | Section | Travel | Section | Travel | Section
Time | Speed | Time | Speed | Time | Speed
(Min) | (km/h) | Min) | (km/h)| (Min) | (km/h)
14:00| 10.2 78 10.1 79 10.1 79
15:00| 13.7 59 10.1 79 115 69
16:00| 154 52 10.7 75 129 62
17:00| 16.1 50 10.5 76 153 52
18:00| 159 50 9.9 80 114 70
19:00| 195 41 10.0 80 13.8 58
20:00 | 20.2 40 11.0 72 15.8 50
Ave 15.8 53 10.3 77 13.0 63
3) 2N SnusE 24
24 EuEY ASE AWnw Pz
Aa A AA o R BmEge] F7)sHs R
e,
FREE JPE v g vehel A% A
ol 71 T FHuTFO] 216,124tHE &

3 thH] 4,159tH9] F7HES BRQTh E3] AHC~
AMIC T3] TRuFFo] ddol Hlsl 1,4940)

Z7bshe.
FEERo 93-S 1#d Uoke A E3n
T 2122610 E A oyl 296t 0] AF o] F7}

(Table 15> Result of Throughput by Section

Unit : veh/simulation time

Present Alternativel | Alternative2
Noii ~ Gyeyang 40,803 40,799 40,810
Gyeyang ~ Seoun 39,847 41,341 39,864
So ~ Joongdong 35,929 36,634 35,992
Joongdong ~ Songnae 35,729 36,303 35,778
Songnae ~ Jangsoo 35,127 35913 35,245
Jangsoo ~ Si-hueng 24,530 25,134 24,572
Total 211,965 216,124 212,261
VI 22
WZo|HY A" BXMo wFAde uke)
Y AFE Aogozn FA LGS oYste]
249 w5 EE Bt dE3l=E FAATE o
Fradg ot
AZu|Elg APS A3l hdAHe] nedFS
A% A 1EY AEREY AHA8 2 A &
ol et A"l FFAClE Aldske Zlo] &3
Zlolt}, A 7]E dugEEe A Al2H B
AAAE 913 OD A&7} BRSHAT A H <]
BE FELYOE 3 oD AE9 3ol oY
+ AR B AFA AEuFHE HES &8
g AzuEE A" dugEd PHES B
Stal AzujEy HEo e &3 248 A
fArh
EAAY BdE5E, FAHUETHE 2 SHAAE
£ Tl FzvHEs AAIG tigke] A gho] &
ol Hla] EFAYE & 5 AT ot 19 FAS
Ao S AASHA] ¥ @3 vl AHER
25km/h 7Y, TAEE 24km/hS7t, BYAIZE 558
= BA 505 41590 SR 298 =
Holl Al 7Hg aFAolglon R FIFS 1Y
g tiek2e] A= A”EE 13m/hs7), TSRS
10km/h 57}, AT 288 &5, BH S5
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