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A Case Study of Evaluation for Lane Layout of Toll Plaza including Multi-lane ETCS
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ABSTRACT

There is a two lane ECTS(Electronic Toll Collection System) that users can pass with 80kph
high speed in SeoBusan Tall Gate. This system to be combined two hi-pass lanes for removing
meddle-island have been operated successfully. But, the appearance of two Lane ETCS makes toll
gate more complicated, so it is very important how to arrange effectively various tolling lanes.
This study was trying to evaluate lane configuration for minimizing speed and speed deviation
among all kinds of lanes including two Lane ETCS in seoul toll gate. That is, we selected all
scenarios to be happened actually, and evaluated them using micro traffic simulation model
(VISSIM). The results of this study showed that each alternative had a very different speed and
speed deviation by lane each other, so we will be able to achieve effective operation and
configuration of lanes in toll gate using scenario methodology.

Key words : Toll Booth, Microscopic Simulation, Smart Tolling, Speed Deviation, Traffic Line Of
Toll Plaza
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(Fig. 3) Appraisal object : exit section <(Fig. 4) isolated right of way of two hi-pass lanes
of seoul toll plaza
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(Table 1) Travel characteristic per different types of lanes (Table 2) Lane disposition at seoul toll plaza

tollbooth type | 2 lane hi-pass | hi-pass TCS |: 23] a[s[6]7]s]9[10[u]1[13[14]15]16]17] 18]15]20
speed limit(kph) 80 30 0 before | 1cs Tcs
Hi
capacity 2,000 1,550 277 after || two lane | Tcs 1c8

2) R=2HiX| AL

kol A AARE A2 v A] AAe whe}, 22k 2 Sto|j 222 E FUMR AAEAE 1ol AolMY AEE
A2 wj A thehS AT A <Table 2>9F 2t} 711 229 H2AEAZEB)E IUE 24550, 2312
stolgj 2tz = HZF9| sto| 22 g tiAIZTh o] A= 80| ot 71E Sto|d A= TN E thA T

<Table 3> 254 MY eSS AL Aotk AugL 12 A &9 £ Ao, Auge
2¢ Mgz} 242 Sl 22 E 24 A=A A7, 2, —‘?‘-OM AW FAT Al
U e 32 B 4, 5328 FFske AFEAl Bl A2 S 5183

AUl L 4= AyEl e 33} Zo] 9 FHE 7MY, T% ‘6}0141 AEE o] &8t shold 2 2k
50%7F 2AF2 StolH 2~ AEE AREHUS A5 7S Aotk /\lural& 55 5% sholaf 2 AFFe] 100%
7} 22= stolf 222 A@Ho] F stolHf 222 E HH s Hetolth

r-}o

(Table 3) Determination of all alternatives

. scenario 4 : 50% of flow on right hi-pass shift to two lane
scenario 1 : current

scenario 5 : 100% of flow on right hi-pass shift to two lane
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B ¢ 7 s sovunnu
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Algiﬂlol Ae &85 44 O B4 8549 7&t7x HE, QuEddAssE, £5)8F
|, QR @ AUl BN 2oz YR BARYTIS ALATAET) 4 5F 2
lkm T7Fo]™ 15~184] WEFS YO E 3AHS EA8AH
(Table 4) measured flows(vph) of toll booth
15hr 16hr
lane
Car bus truck sum Car bus truck sum
HOV 1 220 314 3 537 248 335 3 587
2 1,259 40 4 1,303 1,340 40 4 1,384
Feft 3 942 22 12 977 1,027 23 12 1,062
Hi-pass
4 250 5 14 269 279 6 12 297
5 - - - - - - - -
6 148 1 1 151 165 1 1 167
7 167 2 2 170 174 2 2 177
8 171 2 2 174 193 2 2 197
9 164 2 5 170 194 2 5 201
TCS
10 145 1 3 150 157 1 3 162
11 178 3 7 189 192 3 7 202
12 183 5 13 202 197 6 12 215
13 172 9 21 202 182 9 20 211
14 - - - - - - - -
15 - - - - - - - -
Blght 16 599 2 38 640 676 2 41 719
Hi-pass
17 408 8 31 446 448 8 31 488
18 109 23 55 187 116 23 52 191
Right
TCS 19 56 31 75 161 61 32 74 166
20 33 21 51 105 34 21 48 103
Sum 5,205 492 336 6,034 5,683 517 330 6,530
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(Table 5) Calibrated Parameter values

Input / Parameter Values
Flow 15hr 16hr 17hr
(vph) 6,034 6,530 7,343
15hr 16hr 17hr
. . Car 89 Car 89 Car 87
Vehicle Composition (%)
Bus 8 Bus 9 Bus 10
HGV 3 HGV 2 HGV 3
Service Time Small Car 7.8sec, Large Car 10.9sec
Car Following model Wiedemann99
Driving Behavior Standstill Distance 1.5m
Headway time 1.2sec
lane change 1,000m back
Lane change
Emergency stop 5.0m back

Asre B2 7 o

A FAEEE Agaar

=='D3 =e=Simulztion

=§=TC5_15ht =@=Simulation 15 hr
‘;E 1600 T ;
: 1500 i
o i :
E R . AN N 1200 h :
e O\ — /S Y] il AN :
NG /N /L TN / § Y :
- —7 N__/ N/ forfiy 1
" g :\/ (\/ {\/ 2 60 . ! \ : Il\\\
i ® 00 44— " .
5 L
5[ 200
MRS MBI B3 AW MRE MBI A3 DA @S m M3 AW 0 ) : :
she hr e Mod2 73 oMol ow V% B W1 W AN TEIE LS W
: s Hipass | Tcs Hipass | TG
Mike storefim)

#of booth

(Fig. 6) Measured and simulated speed(kph) (Fig. 7) Measured and simulated lane flows(vph)

B B4 5238 agd aAzuA| g FAA YA UL 20 E wEAEE PIAA AlEdoldE Tkl 4
Aatal ol& Bl /M AluE el AAAE ddst A dh= Zolth <Table 6>9] AlE#H oA AAE A
B A4 Bt FEEE AUl 2 47} 71.8kmhE 7HE 7 Yebdom Aue] L 2, 5= dAfiel 3%
7 ashe Alow BHEIY. B 4 A2TEE FYEE Aol AuE L 4 W 8.8km/hE Ml uZ

ZA Yebgtth (M3 E4AE A3 <Table 6> F10) AlUE] 2 49 A& 232 slo| g A2 E FAHol
A BYHoz RYAA FAEEE FAANIL, B2 A5F S AHFNES FEstd, I o9 A=(Ynt
, SFOIH ) E 0] &3k AFEL AR UM 13702 FRAAM BHoz JA7E Aol

gk AluE] @ 29} o] UWTCS AAE e} Sholu 2 o] SRS BRI A FEAZITH FFAH A 9
SRR Q] 93] kA BEd Zlo® A

oAtz EFAI2Ee Fa X FHo] YA T e AAE HadRive FUYE 1Y ),
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AR AP FolA 49 Hert Ao B&Heln AT Aow BB
4 Fele] A2 eGo] AF27 SR} A4 i HolA FASHAAE §
2242 Sols 2tz 59 A 3 AR B E BAD G4 5%
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<Fig. 9> AlUel2 49) Aol wek, QbHA Aol e X PHE EAFT Zolth 24 Sholu) 23}
2 ABEEE S0kphe AT, o] A2t BAAK A2FAEe A AT BRAE LB

Bol A FRAA B

3
o

of
o
2
i
:(ru

(Table 6) The result of simulation analysis (Speed, kph)

main lane | upstream_plaza |toll booth downstream_plaza main lane
4025 | 4027 | 4031 | 4032 | 4033 | 4034 | 4036 | 4039 | 404 | e

HOV 81.2 79.3 73.6 61.6 68.4 75.2 81.5 84.3 80.3 76.2
Left Hi-pass 78.2 78.9 74.7 69.2 68.1 71.3 72.9 74.4 79.7 74.2
TCS 76.0 69.6 574 435 46.9 59.5 76.3 76.1 78.6 64.9
scenariol | Right Hi-pass 78.3 79.4 75.0 70.5 69.7 76.6 82.1 79.0 80.6 76.8
Right TCS 82.8 68.4 50.7 127 464 | 619 | 708 | 76.3 83.8 61.5
Average speed 79.3 75.1 66.3 515 59.9 68.9 76.7 78.0 80.6 70.7

Std Dev 2.67 5.62 11.43 2421 1213 | 7.77 5.04 3.87 1.94 8.3
HOV 82.89 7933 | 73.58 61.63 | 6843 | 7525 | 81.48 | 8426 | 74.85 75.7
Left Hi-pass 78.69 79.35 | 79.28 79.95 79.71 | 8195 | 83.95 | 84.05 75.47 80.3
TCS 74.44 68.86 | 53.15 49.36 65.19 | 7801 | 77.73 | 77.03 77.63 69.0
scenario2 | Right Hi-pass 74.15 7994 | 75.11 70.74 | 59.53 | 61.79 | 53.05 | 44.00 | 80.81 66.6
Right TCS 82.79 68.54 | 50.72 12.69 74.68 | 65.64 | 57.40 | 51.87 83.76 60.9
Average speed 78.6 75.2 66.4 549 69.5 72.5 70.7 68.2 78.5 70.5
Std Dev 427 5.94 13.37 26.15 791 | 850 | 14.40 | 1897 3.75 115
HOV 82.9 79.3 73.6 61.6 68.4 753 81.5 84.3 76.2 75.9
Left Hi-pass 78.7 79.4 79.3 79.9 79.7 82.0 84.0 84.2 75.7 80.3
TCS 74.4 68.9 53.1 454 47.1 58.7 75.3 724 78.1 63.7
scenario3 | Right Hi-pass 74.2 79.9 75.1 70.4 69.3 75.6 79.5 61.9 81.2 74.1
Right TCS 82.8 68.5 50.7 12.8 46.5 62.2 67.7 61.9 83.8 59.6
Average speed 78.6 75.2 66.4 54.0 622 | 70.8 776 | 729 79.0 70.7
Std Dev 427 5.94 13.37 26.33 14.77 | 9.83 6.40 | 11.18 344 10.6
HOV 82.9 79.3 73.6 61.6 68.4 75.3 815 84.3 81.7 76.5
Left Hi-pass 81.9 79.3 79.3 79.9 79.7 | 81.8 | 83.6 | 84.0 81.4 81.2
TCS 75.3 69.0 53.6 453 47.1 58.9 78.2 814 78.5 65.3
scenario4 | Right Hi-pass 71.5 719 66.1 62.0 64.5 72.8 81.6 81.6 815 74.0
Right TCS 82.8 68.7 514 13.8 466 | 600 | 705 | 81.6 83.8 62.1
Average speed 80.1 74.8 64.8 525 61.3 69.8 79.1 82.6 81.4 71.8

Std Dev 3.46 5.52 12.17 24.86 1431 | 9.94 5.18 1.43 1.89 8.8
HOV 74.1 79.3 73.6 61.6 684 | 753 | 815 | 843 81.7 75.5
Left Hi-pass 59.5 77.4 79.0 79.7 79.5 81.3 83.1 83.6 82.8 78.4
TCS 523 68.2 520 454 47.1 59.0 78.4 82.1 82.3 63.0

scenario | Right Hi-pass - - - - - - - - - -
Right TCS 82.8 67.9 46.6 9.1 46.6 60.3 71.2 79.1 83.8 60.8
Average speed 67.2 73.2 62.8 49.0 60.4 69.0 78.5 82.3 82.7 69.4
Std Dev 13.79 5.99 15.87 30.03 1630 | 11.05 | 530 | 227 0.836 11.3
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(Fig. 8) Travel speed per different types of lanes
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(Fig. 9> The disposition of safety facilities based on alt.4
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