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ABSTRACT

After the introduction of the central bus lane system, bus traffic was prioritized. This resulted in
improved trust from bus users. However, the low capacity at the central bus stop reduces traffic speed
and punctuality. In addition, physical constraints are inevitable because the construction of central bus
lanes and bus stops considers the city’s road geometry. Therefore, this study attempted to optimize
the effective green time of the traffic signal system at the entrance and exit of the central bus stop
to remedy its insufficient operational capacity. The Transit Capacity and Quality of Service Manual
and Korea Highway Capacity Manual were used as the analysis methodologies. The number of stop
areas for central bus stops to be built was determined by excluding variable physical factors, and
field survey data collected from nine randomly selected central bus stops currently installed in Seoul
were used. A scenario analysis was conducted on the central bus stops with insufficient capacity by
adjusting the effective green time, and the capacity of the central bus stop was set as the dependent
variable. According to the results, 26.7 percent of the central bus stops with insufficient capacity can
solve the problem of insufficient capacity. Therefore, the results of this study can be verified by
improving the operation level, and it can be effective even if the number of central bus stops
calculated by engineering is not guaranteed during the planning stage of the central bus stop. As the
number of central bus stops is expected to increase further as the number of central bus stops
increases, it is necessary to improve the number of central bus stops. Therefore, it is hoped that the
results presented in this study will be used as basic data for the improvement plan at the operational
level before introducing the physical improvement plan.
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TCQSM WH &2 A7 &3 A olA S 7Ae 54& 1 298 WFEhe <Table 1>
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<Table 1> TCQSM variables for calculating central bus stop capacity

Classification Applicable values Remarks
g/C By bus stop Basic data
ty Availability of transfer facilities Default
t,. None A dedicated lane(No Delay)
Fee payment method 3.5(s) Smart card
G, 0.6 Average urban value
zZ 1.28 Average failure rate (10%)
N, Platoon arrival(2.65~3.00) On-line stop

TEggude WagAd 88 A e &R 9 BERe] 7o) stk FYR] ALFo
dERFE BRE) AdAE e FEe A7 aAEY JURE 5 YT T 9ER ALS 2T
S Qe w2eA ohIE EATSERY MAREERe BeF Aol gl A4F £RelA B
ofof gt GEFAFA AR -l 3 &F O AT AeEHE MY §%E oulEty thy 2
®7 2t

G = (g/C) 3’6203 — (g/C) 35325 ........................................................................................ 3)

t, = 2ANHR), t, = A2 AKE) (EUE AL + 5

h 9 t+t,
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Default values@hS 283t 01 U MAAT(s)S BAF ] 712 325 A&stAth &AMt ) S
TAH AT wawo]7} 7] wio] THEARE 7%, THEAREE 922 A 83tk AR &% BAA
T R & 081 A&3tAoH ol t,9 TAAY 71EHY 10%5 283 otk =3 3~5W ] FAHg
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<Table 2> KHCM variables for calculating central bus stop capacity

Classification Applicable values Remarks
g/C By bus stop Basic data
t, TQCSM Default values Consistent with TCQSM conditions
S 3(s) Urban type
t. 16(s) Default
R 0.81 t  10%(Urban)
N 2.25~2.65 3-5 stop areas

2. 24 HolE 75

B AFAE <Fig. 1>l B vl9} o] vpiE /g 2 BAS 98 kA T 2AA AL
HEFGA ZAHMinistry of Land, Infrastructure and Transport, 2021)5 $13] 439 712259} F ZAE §
3l ZAGE A2 FYHAFTE oA AEE S8
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<Fig. 1> Sections to be analyzed
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<Table 3> Bus traffic and percentage of effective green time at the planned central bus stop (based on peak hours)

Peak hours (08:00 to 09:00)
No. g?;nvisgn;usmﬁr; Direction Euu;nﬁt:sf Bus traffic Avcfrage EffectivS:gnal Timing
(v/h) | stop time (s) . Cycle g/c
green time
1 Bisan Samsung Raemian to Sadang 14 95 30 139 180 0.77
2 Bisan Samsung Raemian to Anyang 14 97 30 139 180 0.77
3 Miryeong APT. Daelim APT to Sadang 13 93 30 105 180 0.58
4 Miryeong APT. Daelim APT to Anyang 13 95 30 105 180 0.58
5 Samho APT to Sadang 13 93 30 99 180 0.55
6 Samho APT to Anyang 13 101 30 99 180 0.55
7 Jonghab-undongjang to Sadang 80 60 132 180 0.73
8 Jonghab-undongjang to Anyang 82 60 132 180 0.73
9 Gwanyang Middle School to Sadang 12 103 30 100 180 0.56
10 Gwanyang Middle School to Anyang 14 105 30 100 180 0.56
11 Jungchon Village to Sadang 14 103 30 105 180 0.58
12 Jungchon Village to Anyang 14 105 30 105 180 0.58
13 Illl';‘izmi“ CS;f}::ZI;al to Sadang 13 95 60 133 180 | 074
14 I:;‘ii‘l’(l;“;‘l’l“ CS;‘;:;;I to Anyang 16 107 60 133 180 | 074
15 Galhyeoncheon to Sadang 13 80 30 130 180 0.72
16 Galhyeoncheon to Anyang 13 82 30 130 180 0.72
17 (Former)Galhyeondong Unit to Sadang 13 80 30 130 180 0.72
18 (Former)Galhyeondong Unit to Anyang 13 82 30 130 180 0.72
19 Chan-umul to Sadang 13 80 30 130 180 0.72
20 Chan-umul to Anyang 13 82 30 130 180 0.72
21 Galhyeon intersection to Sadang 13 80 30 65 150 043
22 Galhyeon intersection to Anyang 13 82 30 65 150 043
23 Woojung Hospital intersection to Sadang 14 82 30 91 150 0.61
24 Woojung Hospital intersection to Anyang 15 88 30 91 150 0.61
p5 | Gwacheon government complex |\ g, 4.0 16 87 60 74 150 | 049
station
26 | Gwacheon government complex | ", 0o 16 89 60 74 150 | 049
station
27 KT Gwacheon branch to Sadang 17 91 30 114 150 0.76
28 KT Gwacheon branch to Anyang 15 88 30 114 150 0.76
29 Gwacheon station to Sadang 16 87 60 114 150 0.76
30 Gwacheon station to Anyang 14 84 60 114 150 0.76
31 Gwacheon industrial complex to Sadang 18 92 30 65 160 0.41
32 Gwacheon industrial complex to Anyang 18 94 30 65 160 041
HIAA ] BEAAE A YA TS IR FEske] 27i4as AAslen wAddE
R ARALE Tt AN @ A FIHAFACRE APFATNM 8F 7= 2 AFA
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o AHATE Wol deHe AEtRe FIMAA[TE 5/ A9 HF-AFEBRT A1) A%
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22k Mid-Block) BFHLZ ATHAZL 28AR] GU2Y FYHAFAI

B Ao 712AFE <Table 3>, <Table 4>9F 2o 714 F 23
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<Table 4> Bus traffic and percentage of effective green time at the central bus stop from the on-site survey (based
on peak hours)

Peak hours (08:00 to 09:00)
Number |~ A Signal Timin
No. Name of bus stop Direction of bus s vera.lge £
traffic | stop time | Effective
routes . Cycle glc
(v/h) () green time
ian APT.Fi ial B: B:
33 | Raemian faneta o Bang Bang 51| 239 30 110 160 0.69
news Intersection
4 Raemian APT.Financial | to Shmbundang.Llne 30 132 30 110 160 0,69
news Gangnam station
Shinbundang Line to Raemian
35 Gangnam station APT Financial news 4 210 60 10 160 069
36 Shinbundang Line fo Subway Line 2, |, | g 60 110 160 0.69
Gangnam station Gangnam  station
37 | Subway Line 2, Gangnam | o b eon station | 28 141 60 100 160 0.63
station
38 Sadang station to Isu station 26 140 60 175 220 0.80
il
39 Sadang station (o Sadang automabile |, 76 60 175 220 0.80
academy
hi P
40 Isu station to Chongshin University |\, | g 60 175 20 | 080
station
4l In front of Sadang-dong to Bangbae senior 3 76 60 175 20 0.80
post office welfare center

B Aol BA FERANZ 4L B FYWAERE 5% B0 98 olRE RS 99 )
B WRES <Fig 29 2L oVAZ BEY 4 9tk

R S Aol 7127} HE TeQSM SR EFUY PHES FYNaARRY 240l BEs A
Hm FESAANEGH 9e)S WFE Aga] A3l Beld 29 W AAUSE AT F 1Y
slok Btk BAMS A4 A BRAL FASHE wlx AW FARAAZE 1SS 722 wgsn A
3 g HRAe BRA Rl B volne o W Leslol Bk o F AFAY M WEY

42 TS =1 M217, M12(2022H 28)



3 A FIH2ATAAY S5 Hluste] &7 B oS EE3 AAE SYHA [ &0
E A & Ao Adsiy AFAE NeFIE HEeRE FEASYNTS 24

AL 2 A BYPA AT MBS 7o s BRI & Ao N Bl A 8ste] 1Y
Aol i BYPNIAE FRE F e ARG A5 &F A5 saeke NdS =98kl AR%
AER] FEmANL 2AWe R TIH2AGTEY] §d0] H2 wFdEd =/ =28 Zs vt

Ha B AT AR A A w2o] o] Ao fraEsAANE AT A 22 ojnen o]
o &F 5 o] laHA AUAT ojHEG FYM2AG TR §F H&o] IV A5 F FF
b} gHsith 87 B daz 7T F e AF FESAAT 2o ST &
Fol drpy Weks =2 £457] Hste] Ha B AE AR Aok AQlsta A W ES A8t
B SYM AT §F0] dade FESAANS §Fe =28 5 3o

Ao 2 Ha B AE AT A8 Ao SYH2A TR S Wl jle A AR F
o FESHAZL g SHHEsR 288t 7Mde AU ARE &3 AEsta 236he W wEE
FANE 2 2EE ARIH o) & A7E T TYH2ARES sk W2 S wiak 24
< HAFo R e HEe] F Aolth

Application of development methodology:
AdJustment of effective green time at bus stop Settingvarlable value
H Capacity 5 YES Calculation of capacity
. o (NINECSUES i A) capacity shortage resolution
signal time is applied

NO

i

Alleviation of YES
Calculation of central -
hus stop capacity £ g !
(TCQSM, KHCM) g. %

B) Capacity improvement
d ) — Resolution

i W
Recalculation of ceniral i -’ c) Adjustment of hus traffle

hus stop capacity volume needed
(TCQSM, KHCM)

Ign time

<Fig. 2> Flow for performing analysis development of the capacity of central bus stop
methodology by adjusting effective green time

V. ¥4 2

PARE 329 FPWAYTA AAUS Y AT <Fg 331 2or AAUT} 370 ARGE 2
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SESMAZ THS 288 ZYHANRE 8 B5 o3t wot oy
N, 47H°J AR 204, 5D AFAL 8/laolth 3BURH 41 ARAL 4 2AE 58 3%
A2t TASAT
25
22
20
15
10 g
5
2
0 —
3 stop areas 4 stop areas 5 stop areas
<Fig. 3> Applicable number of stop areas
TCQSM#} =2 &ZFH oA AAIF HHE wet Y ARE 85 35 7= AARUTE =
g F UHE F ARYER AU A AHE AARSE M43 % 5L Hasalg
o FYHAEFAY] E814 848 HolH e dolg I 3 A F AAQ25, 2608)9 TYHAF
Zo] AAHLE sHAA 4H o2 Z4d|oft o
2. 82 B5
2204 2¢ 1gete] 4RF FYN 2T §F 49 ATE <Fig 4>9 2T TCQSMO.2 243
FYHAFTE T 7= AA FYHARTALY 25%2 8714, @ A TYHA 749 77.8%<1 770
429 BARAo] & HLO0E JMEHo] §7Fo] B3 SYH2AFLLE T 157140tk
+40 +200
- 15,1719 .
_E;’ +30 Qo182 L:’ +150
E +20 ,i; §+1oo
T +10 T +50
[ o 393
] o 41.
c 0 c 0
s a,, g 36'!)@.;;@5
g -10 e:c;zs i -50 ==~@QQ_8
£ 20 e, # -100 <]
& % 5 -1s0| s
-40 -200,

=50 -40 -30 -20 —10 0 +10 +20 +30 +40 +50 =200 -150 =100 -50 0 +50 +100 +150 +200

TCQSM-based station capacity margin (%)

Calculated capacity of central bus stop
to be built

<Fig. 4> Calculated central bus stop capacity

s g

Bol AP oR BT FYWAYF

TCQSM-based station capacity margin (%)

Calculated capacity of central bus stop, as
determined from the on-site survey

A2 TCQSMETH AA Uehger F5 dA0 TYH
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W27 83 55 o 24 Yo R F IHES B3l &3] REA 4E9 10149] FY
WA /Al §ifFo] EE3ittal dagith Ty B AFoie T UHE BF FESNARE A4S F
g &5 23l a5 gRIsh] sl 7t HEE e 8% B AFEE AU S Ak
o B A7 A EES F43 A F A 7R A £ Qg

Ha By AT A GEE F glon FA FESAATT 2ATO T FYHAGFAY &0
Fass ARAE A, Ha BPA AT AT FEEEA] AT Foi7l A F7] oA &8Fo] diy
= A7 B, AdEle B4 5 FESAATL vlE(g/O)°] 1.00FH7HA] AAFH = &3 a7t HA
o= AFAL 0= EFIIT

TCQSMS 7|uko 2 7k P23 283k A3 <Table 5>, <Table 6> ZHo] UERTh 72 o< =
YHFFAS 7|9 o R BAG Aa &3] 553 8719 AR/A F 37.5%<] 37040 HFA] A, 37.5%

o

Q1 37He] ARl B, 25%9 2029 FRAe| C= FUSUL B A AYT FIHN2HRA F
AFFSAZTREIN §F0] 3% Z7Heke] F FF 27 FsT AT B,

—=

<Table 5> Calculations for the central bus stop to be Built, utilizing development methodology (TCQSM)

Calculation of central bus stop Apphcano.n of deve'lopn?ent Application of development
. (Ensure Min pedestrian signal . .
capacity time) (Ignore pedestrian signal time)
Bus Stoy
No. | traffic areal; Type
(v/h) Capa | excess or Cap | excess or Cap | excess or
city | deficiency acity | deficiency acity | deficiency
0.73 0.74 0.79
7] 8 | 5 78 2 81 1 84 4 A
132 | 180 134 | 180 143 | 180
0.73 0.79 0.79
8| 8 | 5 78 4 84 2 84 2 A
132 | 180 143 | 180 143 | 180
0.74 0.74 1.00
B3| 95 | s 8| 17 78| 17 93 | -2 c
133 | 180 133 | 180 180 | 180
0.74 0.74 1.00
4] 107 | 5 78 | 29 78| 29 B3| 4 | cC
133 | 180 133 | 180 180 | 180
0.49 031 091
25| 87 | 4 61 | 26 81 | -6 87 0 B
74 | 150 122 | 150 136 | 150
0.49 0.1 0.97
26| 89 | 4 61 | -28 81 | -8 9 1 B
74 | 150 122 | 150 145 | 150
0.76 031 0.85
29| 8 | 5 81 6 8 | 3 87 0 B
114 | 150 121 [ 150 127 | 150
0.76 0.79 0381
0| 8 | 5 81 3 84 0 84 0 A
114 | 150 119 [ 150 121 [ 150
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<Table 6> Calculations for the central bus stop, based on the on-site survey, utilizing development methodology
(TCQSM)

Calculation of central bus stop capacity Application O,f de\felopm?nt
Bus S (Ignore pedestrian signal time)
No. | traffic o g/c g/c Type
wm) | % [ Effective Capacity | o [ Effective Capacity | oo O
Y Cycle L deficiency N Cycle we deficiency
green time green time
0.69 1.00
33| 239 | 4 133 -106 165 74 C
1o [ 160 160 | 160
0.69 1.00
35| 200 | 5 75 -135 93 -117 C
1o | 160 160 | 160
0.69 1.00
36| 108 | 4 73 -36 9% -18 c
10 [ 160 160 | 160
0.63 1.00
37| 141 | 5 7 -69 93 48 c
100 | 160 160 | 160
0.80 1.00
/| 140 | 5 84 -56 93 47 C
175 | 220 20 [ 220
0.80 1.00
0| 9% | 3 74 22 92 -14 c
175 | 220 20 | 220
0.80 0.85
4| 76 | 3 74 2 77 1 A
175 | 220 187 | 220

27,8, 30, 411 AF
Zo] | 2HUT BE
|| Frtste] &
ol oln] H4 HIPA s AR eFst= ¢ Y

FhH0E FRT & Yo

AA C C B B B A C C ¢ cC CCA
| W ey, -l -
[T 3 | M- eW--m

\\LJ
50 |

Capacity margin of the bus stop (%)
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<Fig. 5> Changes in the capacity (%) of the central bus stop before and after applying the development
methodology (Based on TCQSM)
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<Table 7> Calculations for the central bus stop to be Built, utilizing development methodology (KHCM)

Calculation of central bus stop (E[?nzzlrwalt\l/z?l oidde\gzm;entl Application of development
capacity © tiI:ne)eS gna (Ignore pedestrian signal time)
Bus
No. | traffic Stop gle gl gle Type
areas | Effec Effec Effec
(v/h) . Cap | excess or | . Cap | excess or | . Cap | excess or
i Cycle | acity | deficiency R Cycle | acity | deficiency UG Cycle | acity | deficiency
green green green
time time time
0.74 0.74 0.84
13 95 5 90 -5 90 -5 95 0 B
133 | 133 | 180 151 | 180
0.74 0.74 1.00
14 | 107 5 90 -17 90 -17 98 -9 C
133 | 180 133 | 180 180 | 180
0.49 0.67 0.81
25 87 4 79 -8 87 0 89 2 A
74 | 150 100 | 150 122 |
0.49 0.75 0.81
26 89 4 79 -10 89 0 89 0 A
74 | 150 12 | 150 122 | 150

<Table 8> Calculations for the central bus stop, based on the on-site survey, utilizing development methodology (KHCM)

. . Application of development
- Calculation of central bus stop capacity (o vt il i)
No. | traffic Stop g/c g/c Type
(V/h) areas Effecti Cal acity excess or Effecti Ca aCity excess or
ec .Ve Cycle P deficiency ec 1.Ve Cycle P deficiency
green time green time
0.69 1.00
3| 239 | 4 133 -106 153 86 C
10 | 160 160 | 160
0.69 1.00
35| 210 | 5 9 120 9% 112 C
10 | 160 160 | 160
0.69 1.00
36 | 108 | 4 87 21 9% 14 C
10 | 160 160 | 160
0.63 1.00
37| 4|5 87 54 9% 43 C
100 | 160 160 | 160
0.80 1.00
8| 140 | 5 9 47 9% ) C
175 | 220 20 | 220
0.80 1.00
40| 9% | 3 79 17 83 13 C
175 | 220 20 | 220

EE&FHES e N PHE A8 -5 £4 A= <Fig 63 20k AR ERE TYHE
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<Fig. 6> Changes in the capacity (%) of the central bus stop before and after applying the development
methodology (Based on KHCM)
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