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Analysis of Alignment Design of Central Exclusive Bus Lane Based on
Vehicle Moving Trajectory
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ABSTRACT

PURPOSES : The lack of details of design guideline for zig-zag shaped section approaching central bus stop leads an traffic accident
proneness. So, this study analysed the geometric elements of central bus stop area in terms of vehicle dynamics and suggested design
alternatives.

METHODS : The study analysed a dynamic behaviour of bus moving in and out of zig-zag shaped section using Auto-Turn under scenarios.
Based upon dynamic analysis, the study found out the width of overtaking lane is the most influential factor for a safe moving at zig-zag
alignment.

RESULTS : The width of overtaking lane at design speed of 40, 50, and 60 km/h respectively was suggested given taper ratio of 1 to 10
required for Bus Rapid Transit (BRT), and the lane width is not wider than 4.0m which possibly makes two vehicles using the same lane. Also,
the width of overtaking lane which mitigates the taper ratio was suggested with the same restriction about the maximum lane width.

CONCLUSIONS : The results of the study can be used to prepare a design guideline on zig-zag shaped alignment of central bus exclusive
lanes. The more stable moving is expected by applying the design alternatives suggested, therefore the lower rate of traffic crashes at the
vicinity of central bus stops.
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Fig. 1 Design Example of Section Including Central

Bus Stops
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Fig. 2 Definition of Design Elements of Central
Bus Lane
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Table 1. Field Survey on Design Elements (Seoul Area)

Site Design Elements(m)
Np | a b © d v(at+b) w | Taper
1 3.0 3.0 | 400 | 3.25 6.00 60.0 | 1/10.0
2 30| 25 | 325 | 325 5.50 59.0 | 1/10.7
3 |30| 25 | 325 | 325 5.50 59.0 | 1/10.7
4 |3.0| 25 | 325 | 285 5.50 58.0 | 1/10.5
5 30| 25 | 360 | 4.20 5.50 58.0 | 1/10.5
6 [3.0| 25 | 3.00 | 3.25 5,50 | 60.0 | 1/10.9
7 |40 3.0 | 3.00 | 3.00 7.0 58.0 | 1/8.3
8 [3.0]| 3.0 | 300 | 325 6.0 73.5 | 1/12.3
AVG [313] 269 | 3.29 | 3.29 5.81 | 60.69 -
STD [0.35| 0.26 | 0.35 | 0.40 | 053 | 524 -
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Fig. 3 Relationship of Lane Width to Vehicle
Alternating (DfT, 2007)
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Fig. 4 Roadside Encroachment Prevention Concept
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Fig. 5 The Process of the Analysis
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Fig. 6 Dimension of the Vehicle Applied in Dynamic
Simulation
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Table 2. Dynamic Analysis Results
(Scenario |, v=40km/h)

(Unit = m)
Bus Boarding |Entrance|Overtaking
IS | Sitop Area Lane Lane v w | Lc |Note
No. |Width| " ) ) (a+b)

() Width(b) | Width(c)| Width(d)

3.0 3.0 3.25 3.0 6.0 |60 [-0.52| Fail

3.0 3.0 3.25 3.1 6.0 |60 [-0.41| Fail

3.0 3.0 3.25 3.3 6.0 |60 [-0.07| Fail

1
2
2 |30 3.0 3.25 3.2 6.0 |60 -0.29 Fail
3
4

3.0 3.0 3.25 3.4 6.0 {60 |0.12| Fail

5 130 3.0 3.25 3.5 6.0 |60|0.35| OK

Note) negative value of LC means the encroachment distance
to opposite lane
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Fig. 9 Vehicle Movement Trajectory Analysis
(40km/h, d=3.5m)
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Table 3. Dynamic Analysis Results
(Scenario |, v=50km/h)

(Unit - m)
Bus Boarding |Entrance|Overtaking
LGS Bt Area Lane Lane v w | Lc |Note
No. (Width| ., . . ) (a+b)

(@) Width(b) | Width(c) | Width(d)

1130 3.0 3.25 3.6 6.0 160|0.32| OK
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Table 4. Dynamic Analysis Results
(Scenario |, v=60km/h)
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(Unit = m)
Bus . )
Test | Stop | BO@rding |Entrance|Overtaking Table 6. Dynamic Analysis Results
.p Area Lane Lane v w | Lc |Note (Scenario 1. v=50km/h)
No. Width! \ . tn(o) | Widthic) | Width(a) | @) ’ .
(a) (Unit = m)
1130 3.0 3.25 37 6.0 |60 |-0.64| Fail Bus . |Entrance|Overtaking
Boarding
2 /30| 30 | 325 38 | 6.0|60-0.15| Fail Test|Stop| = 7| Lene | Lane | v |
No. |Width| * Width | Width |(a+b)
2 |30| 30 3.25 39 |6.0/60[0.33| 0K @ | Width(o) | = @
1 130]| 30 3.25 36 |6.0/|60|03
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Fig. 10 Vehicle Movement Trajectory Analysis
(60km/h, d=3.9m)
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Table 5. Dynamic Analysis Results
(Scenario 1, v=40km/h)

(Unit = m)
Bus . |Entrance|Overtaking
Boarding
Test | Stop Area Lane Lane Y w | Le
No. |Width| .. Width Width  |(a+b)
Width(b)
(a) () (d)

3.0 3.0 3.25 3.5 6.0 60 | 0.3
3.0 3.0 3.25 3.6 6.0 | 57 | 0.3
3.0 3.0 3.25 3.7 6.0 52|03
3.0 3.0 3.25 3.8 6.0 | 48 | 0.3
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Table 7. Dynamic Analysis Results
(Scenario 1, v=60km/h)

(Unit = m)
Bus . |Entrance|Overtaking
Boarding
Test | Stop Area Lane Lane Viiw | e
No. |Width| .. Width Width  |(a+b)
Width(b)
(a) (0 (d)

1 3.0 3.0 3.25 3.9 6.0 | 60 | 0.3
2 | 30 3.0 3.25 4.0 6.0 | 57 | 0.3
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Table 8. Dynamic Analysis Results
(Scenario 1, v=60km/h)

Simulation Desi(ir;]/sh;;eed La?w\clae\r/t\/aigiﬂ(gm) Taper Ratio
40 35 1/10
Scenario | 50 3.6 1/10
60 3.9 1/10
40 3.8 1/8.0
Scenario |l 50 4.0 1/8.7
60 4.0 1/9.5
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