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ABSTRACT

Super - Bus Rapid Transit (S-BRT), adding the advantages of urban railroads to BRT, has
emerged to solve the problem of low speed and reliability of the existing BRT. Notably, the S-BRT
driveway is classified into exclusive lanes and roads, as BRT, in the domestic guidelines. However,
S-BRT and BRT have different operating goals and characteristics, so it is necessary to systematize
the S-BRT driveway. Therefore, this study classified an S-BRT driveway into exclusive lane, shared
lane with overtaking lane, and shared lane without overtaking lane based on domestic conditions.
Subsequently, a control strategy for transit signal priority in each driveway was presented by the
study based on the characteristics of the driveway to achieve the S-BRT target service level. Finally,
the S-BRT target service level was almost achieved, and the travel speed was high and increased
in the order respectively in the exclusive lane, shared lane with overtaking lane, and shared lane
without overtaking lane in the study. Hence, it is important to operate a transit signal priority
considering the characteristics of each driveway when operating the S-BRT. In essence, this study
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is expected to be used as a reference for driveway design and transit signal priority operation when
introducing S-BRT in each local government in the future.
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<Fig. 1> S-BRT driveway types
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<Fig. 2> Schedule—based transit signal priority control strategy
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o= AR BRI Wa e, Bt $4 SR AT AEHS TESHGO oo BE AN E3}E
23 olo] ¥ AP AL SBRT EHA20} Ybatzol Hanol AHE RPL Moz 158 A
98 AAstuA Pk oln] BE SBRT A% SUF $HAE H3hE PoIatr] 5] SBRT AFe 7%
BRT 433 2e] £904¢ A5F7] 5 Wiz 433 Bast gk
R "
6 = Dy - Dy e o
Wlomorcs = BWToumorcs + SWooamres i passing lane - 6
= BWTouperaj + SWlownsr,07 + PWliowner,05 OTHEPWISE -=+vevsvesssesseemssemsseminsnisinncinncs @)
Wlimniraj = BWTinnir05 + SWinnero if Passing lane -+ wseeeesseessenseensees )
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where,
O,: external offset between ng sub area and (n+1)y sub area [s]
D,: outbound bandwidth starting point at ng, stop [s]
Cy: ng stop cycle length [s]
NeumNgnn): average number of outbound(inbound) buses using ng stop [bus/cycle]
WT ouin,0j(WTinm,e,): Waiting time of outbound/inbound ji bus at ng stop [s]
BWT uin,0j(BWTinne,): waiting time of outbound(inbound) ji bus by failure to use the bus bay at ny stop [s]
SWT 0uon,0,{(SWTn,0;): Waiting time for outbound(inbound) ji bus by signal at ng stop [s]
PWT un,0j(PWTnne,): waiting time for outbound(inbound) ji bus by (j-I)th at ny stop [s]
TWT ouin,o(TWTinm,0): outbound(inbound) total waiting time at ng, stop [s]

OP,: optimum external offset between ng, sub area and (n+1)y sub area [s]
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<Fig. 3> Bus trajectory with or without passing lane
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<Table 1> Simulation scenario

Dwell time Mean, 20 s; Mean, 40 s;

Bus bay standard deviation, 5 s standard deviation, 10 s
1 Scenario 1-1 Scenario 2-1
Scenario 1-2 Scenario 2-2

5 GA T A Al BA 77 A3 AT GAYS JEe R ST AEF
1A% 3 <Table 2>9F 20| SAl(offset) S 23519 th S-BRT H&2129]
749 Kim et al.2021)°] At UFnF &3 2AE 7159 a9 AE HZH3 PHES o] &3] Az
IAE S HA5HATE S-BRT E8429 YHk2 = EF BRT w43 A2E F/3kE AS 11215+ Han et
al.2022)0] AAIR WixA myE ol &3l Y #3e] A E HAsE T Alue
AlEEol gl VISSIMS o] &3t on 4] wEde 2022 4€ 129 318 134] 30
ZARE AR E ARSI

o

i

4e 93l 2%

Bl 154 309

<Table 2> Signal operation plan

Scenario Lane type Offset: [Intersection 1, 2, 3, 4, 5, 6, 7, 8]

S-BRT exclusive lane [21, 51, 5, 56, 127, 88, 95, 48]

1-1 S-BRT shared lane with passing lane [21, 51, 50, 5, 142, 103, 110, 63]
S-BRT shared lane without passing lane [21, 51, 32, 66, 42, 3, 10, 123]

S-BRT exclusive lane [21, 51, 5, 56, 127, 88, 95, 48]

12 S-BRT shared lane with passing lane 21, 51, 48, 20, 156, 117, 124, 77]

S-BRT shared lane without passing lane [21, 51, 45, 20, 156, 117, 124, 77]

S-BRT exclusive lane [21, 51, 21, 25, 27, 148, 155, 108]

2-1 S-BRT shared lane with passing lane [21, 51, 49, 21, 158, 119, 126, 79]
S-BRT shared lane without passing lane [21, 51, 51, 27, 49, 10, 17, 130]

S-BRT exclusive lane [21, 51, 21, 25, 27, 148, 155, 108]

22 S-BRT shared lane with passing lane [21, 51, 56, 32, 9, 130, 137, 90]
S-BRT shared lane without passing lane [21, 51, 40, 16, 40, 1, 8, 121]

=2 HAIR 23 <Table 3>7 o] UElSIT S-BRT A
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v Wzt ARA 57 Pesit oo o) AuAzel A Ful Wae) 57 sabAsl UA FRENS
HE Wzel S3F BRI 9S4 AT W] WS <Fg 5>oI4 SBRT Age

T ARG 2 AYFE AR A9HGot 24 £k WA FEIAG. 1 A3 @9
ESAZAE FAAR EAT G SBRT Aol WA AT, e} DAL 02
2
23

22014 LWtz e] A7 qulxlﬂlﬂ E8AFE HIBH S A%S BAth

<Table 3> Average bus travel speed(km/hr)

Bound
Scenario Lane type Eastbound Westbound

S-BRT BRT S-BRT BRT

S-BRT exclusive lane 35.1 - 34.6 -
1-1 S-BRT shared lane with passing lane 30.8 29.5 299 27.7
S-BRT shared lane without passing lane 28.8 284 28.6 28.7

S-BRT exclusive lane 335 - 337 -
1-2 S-BRT shared lane with passing lane 320 31.0 313 312
S-BRT shared lane without passing lane 31.7 30.6 315 31.0

S-BRT exclusive lane 29.1 - 28.8 -
2-1 S-BRT shared lane with passing lane 247 247 259 239
S-BRT shared lane without passing lane 252 24.8 257 23.6

S-BRT exclusive lane 29.1 - 28.8 -
2-2 S-BRT shared lane with passing lane 274 26.0 28.1 259
S-BRT shared lane without passing lane 27.1 25.6 272 258

<Table 4> Average number of stops of bus along transit corridor
Bound
Scenario Lane type Eastbound Westbound

S-BRT BRT S-BRT BRT

S-BRT exclusive lane 0.0 - 0.0 -

1-1 S-BRT shared lane with passing lane 1.3 23 1.6 22
S-BRT shared lane without passing lane 2.7 2.6 25 2.6

S-BRT exclusive lane 0.0 - 0.0 -

1-2 S-BRT shared lane with passing lane L5 1.9 L5 2.7
S-BRT shared lane without passing lane L5 1.7 L5 1.1

S-BRT exclusive lane 0.0 - 0.0 -

2-1 S-BRT shared lane with passing lane 29 23 0.9 24
S-BRT shared lane without passing lane 33 2.6 1.1 22

S-BRT exclusive lane 0.0 - 0.0 -

2-2 S-BRT shared lane with passing lane 22 1.8 04 1.5
S-BRT shared lane without passing lane 1.7 1.8 0.5 1.3
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Distance(m)

Time(s)

(a) S-BRT shared lane with passing lane

<Fig. 5> Bus trajectory at scenario 2-2

<Table 5> Average stopped delay(sec/ous)

[0 S-BRT
I BRT

Distance(m)

e o
Time(s)

(b) S-BRT shared lane without passing lane

Bound
Scenario Lane type Eastbound Westbound

Stop 3 Stop 4 Stop 5 Stop 3 Stop 4 Stop 5

S-BRT exclusive lane 0.0 0.0 0.0 0.0 0.0 0.0

1-1 S-BRT shared lane with passing lane 45.6 1.1 6.0 1.9 3.1 12.7
S-BRT shared lane without passing lane 29.9 1.1 18.9 39 23 119

S-BRT exclusive lane 0.0 0.0 0.0 0.0 0.0 0.0

12 S-BRT shared lane with passing lane 16.2 0.9 1.1 1.4 20 37

S-BRT shared lane without passing lane 17.2 1.8 1.2 1.5 2.9 4.1

S-BRT exclusive lane 0.0 0.0 0.0 0.0 0.0 0.0

2-1 S-BRT shared lane with passing lane 30.1 1.1 6.4 1.3 5.1 25.6
S-BRT shared lane without passing lane 325 0.0 79 25 2.8 35.7

S-BRT exclusive lane 0.0 0.0 0.0 0.0 0.0 0.0

22 S-BRT shared lane with passing lane 13.0 04 6.9 0.6 32 6.3
S-BRT shared lane without passing lane 132 12 49 1.9 2.3 10.7

v.4a &

2 ?i%l* 7]& BRT tH] 133t8 AH|28] SBRT £ Al A2 &4 Wid FEa2 {50 w
SBRT ##28 V1A 2 ERANUT. £, 2t 7928 S4¢ wefsj] SBRTY €3 2uE G4a] 9
ki3 %7%‘ HEnE S Ao Ak AASAT ol F AlFA FreteE oz AAARE A
A Jfgel mE Aue e B4 1Pstnh S-BRT AFe EARAES 2ghel met B4 Al AL Al
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