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1.

Introduction

Page 2

PPK Environment & Infrastructure Pty Ltd was engaged by the State Transit Authority (STA) to prepare a
style guide for bus stops in urban areas. The objectives of the style guide, as set out in STA’s brief, are “to
assist both State Transit and local government in providing consistent, safe and effective bus stops.” Issues
to be considered in the preparation of the style guide included:

. passenger information;

. identification of service point;

. useful, safe, and easily-maintained infrastructure; and

* consistent design that is accessible to as many potential passengers as practical.

Part 1 of the Style Guide focuses on design requirements for bus stops and bus stop facilities. Part 2
contains discussion of issues relevant to the preparation of the style guide, development of a functional
hierarchy of bus stops, and bus stop classification.

This document is based on an international literature review, a review of Australian and STA best practice,
and takes into consideration Disability Discrimination legislation (and the Attorney-General’s Department
Draft Guidelines).
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STA Bus Design Envelope

STA operates a range of bus types and lengths, including:
. Midi buses in Sydney (ferry wharf feeders) and Newcastle;

. Single door and double door rigid high floor and low floor buses ranging from 10.7 metres to 14.5
metres in length; and

. Articulated buses (“bendy buses”) 17.3 metres long.

Table 2.1 below summarises the design parameters of STA buses in service. The design bus for the
purposes of this document is the 12.5 metre long rigid low-floor bus. Where longer buses are likely to be
encountered (including the 14.5 metre long rigid bus and the 17.3 metre long articulated bus), the design
standards in this document are adjusted accordingly. While midi buses are in use on some routes, the
design of bus stop facilities should not be based on the dimensions of the midi bus — the 12.5 metre bus
should be used as the default design bus.

Table 2.1: Design Parameters of STA Buses

Dimension Min Max
Length 9.0m 173 m
Width (mirror to mirror) 2.995 m
Height 2.955m 3.345m
Step Height 320 mm 380 mm
Laden Weight Front 6 tonnes

Laden Weight Rear 13 tonnes

Wheelbase 533m 7.30m
Front Overhang 23m 27m
Rear Overhang 3.05m 325m
Clearance from Road Surface 140 mm 300 mm
Angle of Approach to Kerb 7°
Angle of Departure from Kerb 6.5°

The following vehicle specification sheets are taken from STA’s internet website
(www.sydneybuses.nsw.gov.au). As new bus types enter the fleet, for instance the new Mercedes low-floor
buses with wheelchair ramps which start arriving in late 1999, they will also be added to the website.
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MERCEDES BENZ

GENERAL SPECIFICATION:

Length(mm) .................... 10750
Width (mm)...................... 2500
Height (mm) ..................... 3050
Weight unladen Front (kg) .......... 2950
Weight unladen Rear (kg) ........... 5950
Weight laden Front (kg) ............ 6000
Weight laden Rear (kg) . ........... 10000
Wheelbase (mm).................. 5330
Overhang Front (mm).............. 2370
Overhang Rear (mm)............... 3050
Turning Circle Wall/Wall (mm) .. .... 19300

Turning Circle Kerb/Kerb (mm)
Door Opening Front (mm).......... 1150
Door Opening Rear (mm)
Step height 1 Front/Rear (mm) . . .. 350/340
Step height 2 Front/Rear (mm) . . .. 225/250
Step height 3 Front/Rear (mm) . . .. 180/180
Ceiling height Front/Rear (mm). . 2130/1860

Floor height Entry (mm)............. 750
Floor height Centre Door (mm). .. .... 770
BODY:

Construction. . .............. Galvastress
Windows. ... Sliding
BRAKES:

Type ... Air & Hydr. Retarder
Handbrake...................... Spring
ELECTRICAL:

Alternator ...................... Bosch
Voltage (V). ..o 24
AMPS (A) oo 120
Interior lighting. . ............ Fluorescent

Destination Equipment

(http://www.sydneybuses.nsw.gov.au/sh.bus05.html)

Chassis Model: 0305
Body Make: PMC

Body Model: GALVASTRESS
Total No: 353 STA Class: Mk4
Fleet Nos: 2728-3070: 3072-3080: 3082

Seats: 43 Standing: 27
Total Capacity: 70
Placed in Traffic: 1984-87

SUSPENSION:

TYpe. o Air Bellows
TyreSize......... ... 11R22.5
Tyre Press Front (kPa). . ............. 760
Tyre PressRear (kPa) ............... 660
Fitted with Kneeling. . ............... No
Fitted \With Suspension lift. .......... No
CAPACITIES (Itr):

Fuel ... 250
EngineOil ...t 245
Gearbox. . ... 20
Differential ........................ 75
Power steering . .................... 8.5
Coolant ...................oooi s 55
ENGINE:

TYpe. .o OM 407 h
Position................ Rear Underfloor
Capacity (Itr) .. .................. 11412
No.Cylinders. ....................... 6
Compression Ratio. ................ 16.5
Bore (mm).................... 125
Stroke (mMm). ... 155
Max kW (DIN) at (RPM) .. ...... 147/2200
Max Torque (Nm) at (RPM) . .. ... 716/1400
Max Gov.speed (RPM) ............. 2200
Fuel Pump ............ ... ..., Bosch
Injectors. . ............ o Bosch
TRANSMISSION:

Type. ..o W3DO80/2.2R
Ist with Torque converter ......... 5.95/13
Ist Ratio/Road speed . ... ......... 2.12/35
2nd Ratio/Road speed . . .......... 1.35/55
3rd Ratio/Road speed. . ............. 1/75
ReverseRatio..................... 2.23
Rear AxleType. ............. H07/8DL/10
Final Drive Ratio. ... ................ 5.9
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MAN

GENERAL SPECIFICATION:

Length(mm) .................... 11103
Width (mm)...................... 2500
Height (mm) ..................... 3050

Weight unladen Front (kg) . .. 3300 Approx.
Weight unladen Rear (kg) . . . . 6300 Approx.

Weight laden Front (kg) ............ 6000
Weight laden Rear (kg) . ........... 10000
Wheelbase (mm).................. 5333
Overhang Front (mm).............. 2610
Overhang Rear (mm). .............. 3160
Turning Circle Wall/Wall (mm) .. .. .. 20300
Turning Circle Kerb/Kerb (mm) ........ —
Door Opening Front (mm).......... 1150
Door Opening Rear (mm) .......... 1150

Step height 1 Front/Rear (mm) . ... 320/280
Step height 2 Front/Rear (mm) . . .. 230/240
Step height 3 Front/Rear (mm) . . .. 200/220
Ceiling height Front/Rear (mm). . 2120/1860

Floor height Entry (mm) . ............ 790
Floor height Centre Door (mm). ... ... 790
BODY:

Construction. . .............. Galvastress
Windows. . ... Sliding
BRAKES:

Type ..o MAN S-cam
Handbrake............. Maxi spring brake
ELECTRICAL:

Alternator ...................... Bosch
Voltage (V). ..o 28V
AMPS (A) . oo 120
Interior lighting. . ............ Fluorescent
Destination Equipment .. ...... Mechanical

(http://www.sydneybuses.nsw.gov.au/sb.bus13.html)

Chassis Model: SL202-VOITH

Body Make: PMC

Body Model: GALVASTRESS

Total No: 30

STA Class: MAN
Fleet Nos: 3253-3282:
Seats: 43 Standing: 27
Total Capacity: 70
Placed in Traffic: 1989

SUSPENSION:

TYPE oo MAN airbag
TyreSize........... ... 11R22.5
Tyre Press Front (kPa). . ............. 760
Tyre PressRear (kPa) ............... 660
Fitted with Kneeling. ................ No
Fitted with Suspension lift .. .......... No

CAPACITIES (Itr):

Fuel ... oo 300
EngineOil ........ ... .. L. 25
GearboX. .. ... 25
Differential ....................... 145
Power steering . ................ ... 35
Coolant Approx . ... 38
ENGINE: ...................... MAN
TP .o D2566 UH
Position . ............... Rear underfloor
Capacity (Itr). ................. .. 11.413
No.Cylinders. ....................... 6
Compression Ratio............... 175:1
Bore (mm)........................ 125
Stroke (mm). ... 155
Max kW (DIN) at (RPM) ... .. 155 @ 2200
Max Torque (Nm) at (RPM) ... 740 @ 1400
Max Gov.speed (RPM) ............. 2200
FuelPump ............. ... ..., Bosch
Injectors. . ..., Bosch

TRANSMISSION:

TYPE oo VOITH-D851.2
1st Ratio/Road speed ............. 5.8/14
2nd Ratio/Road speed . . ... ....... 1.43/57
3rd Ratio/Road speed . .. .......... 1.0/82
Reverse Ratio .. .................... 47
Rear AxleType............... MAN 1080
Final Drive Ratio. .................. 5.22
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SCANIA LOW FLOOR BUS

GENERAL SPECIFICATION:

Length(mm) .................... 12355
Width(mm) ...................... 2500
Height (mm) ..................... 3287
Weight unladen Front (kg) .......... 3500
Weight unladen Rear (kg) ........... 7540
Weight laden Front (kg) ............ 6000
Weight laden Rear (kg) . ........... 10000
Wheelbase (mm).................. 6405
Overhang Front (mm).............. 2700
Overhang Rear (mm). .............. 3250
Turning Circle Wall/Wall (mm) .. .. .. 25700
Turning Circle Kerb/Kerb (mm) ... .. 22250
Door Opening Front (mm).......... 1350
Door Opening Rear (mm) .......... 1150
Step height 1 Front/Rear (mm) . ... 320/320
Step height 2 Front/Rear (mm) ....... N/A
Step height 3 Front/Rear (mm) ....... N/A
Ceiling height Front/Rear (mm). . 2530/1894
Floor height Entry (mm)............. 390
Floor height Centre Door (mm). .. .... 390
BODY:

Construction. . ............... Steel Tube
Windows. ... Fixed
Saloon Ventilation. ........ Air-conditioned
BRAKES:

Type ... Air & Hydr. Retarder
Handbrake...................... Spring
ELECTRICAL:

Alternator ...................... Bosch
Voltage (V). ..o 24
AmMps (A) ..o 120
Interior lighting. . ............ Fluorescent
Destination Equipment . . . . .. Stone McColl

(http://www.sydneybuses.nsw.gov.au/sh.bus24.html)

Chassis Model: L113CRL
Body Make: Ansair
Body Model: Orana
Total No: 51

STA Class: SL1

Fleet Nos: 3692-3712; 3717-3746:

Seats: 45 Standing: 15
Total Capacity: 60
Placed in Traffic: 1996

SUSPENSION:

TYpe. o Air Bellows
TyreSize .................. 275/70R22.5
Tyre Press Front (kPa). . ............. 760
Tyre PressRear (kPa) ............... 660
Fitted with Kneeling. . ............... Yes
Fitted with Suspension lift . ........... Yes
CAPACITIES (Itr):

Fuel ... 236
EngineOil .............. .. ..., 25
GearboX. .. ... 30
Differential . . . ...................... 11
Power steering . .................... 338
Coolant . ..........oooviiii 47
ENGINE:

Type. .o DSC 11-24(EURO 2)
Position . ............... Rear underfloor
Capacity (Itr). .................... 11.02
No.Cylinders. ....................... 6
Compression Ratio. ................ 16:1
Bore(mm)........................ 127
Stroke (mMm). . ... 145
Max kW (DIN) at (RPM) . . . 191/1400-1800
Max Torque (Nm) at (RPM) . . . .. 1315/1350
Max Gov.speed (RPM) ............. 1900
FuelPump .............ooiitt. Bosch
INjectors. . ..., Bosch
Speed Limiter...................... Yes
Electronic Diesel Control ............ Yes

TRANSMISSION:

TYPE ZF-5HP600
1st Ratio/Road speed ............ 3.43/26
2nd Ratio/Road speed . . .......... 2.01/45
3rd Ratio/Road speed . ........... 1.42/64
4th Ratio/Road speed .. .......... 1.00/91
5th Ratio/Road speed ........... 0.83/109
Reverse Ratio. . .................. 4.84:1
Rear AxleType........ SpiralBev.SingleRed.
Final Drive Ratio ................. 3.80:1
Max speed with speed lim.......... 80 kph

Note: 3695,3712 = 35 + 4 tipup + 22 Standing
+Wheelchair ramp at Centre Door.
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MERCEDES BENZ

GENERAL SPECIFICATION:

Length (mm) .................... 11700
Width (mm)................. .. .. 2500
Height (mm)............ 3155/3345 (A/C)

Weight unladen Front (kg) . .. 3450 Approx.
Weight unladen Rear (kg) . . . . 6450 Approx.

Weight laden Front (kg) ............ 6000
Weight laden Rear (kg) ............ 10000
Wheelbase (mm).................. 5875
Overhang Front (mm).............. 2670
Overhang Rear (mm). .............. 3155
Turning Circle Wall/Wall (mm) .. .. .. 21300
Turning Circle Kerb/Kerb (mm) ........ —
Door Opening Front (mm).......... 1080
Door Opening Rear (mm) . .......... N/A

Step height 1 Front/Rear (mm). . .. 380/N/A
Step height 2 Front/Rear (mm). ... 210/N/A
Step height 3 Front/Rear (mm). . .. 195/N/A
Ceiling height Front/Rear (mm). . 2300/2050

Floor height Entry (mm)............. 785
Floor height Centre Door (mm) ... ... N/A
BODY:

Construction ................. PMC 160
Windows. . ... Fixed
Saloon Ventilation. . ... .... Air-conditioned
BRAKES:

Type ... Air & Hydr. Retarder
Handbrake................... ... Spring
ELECTRICAL:

Alternator ...................... Bosch
Voltage (V). ..o 24
Amps (A) oo 120
Interior lighting. . ............ Fluorescent
Destination Equipment. . ........... None

(http://www.sydneybuses.nsw.gov.au/sh.bus19.html)

Chassis Model: 0405
Body Make: PMC

Body Model: PMC 160 Coach

Total No: 5

STA Class: Mk6

Fleet Nos: 3394-3398:
Seats: 49 Standing: 0
Total Capacity: 49
Placed in Traffic: 1990-91

SUSPENSION:

Type ..o Air Bellow
TyreSize.................. .. 11R22.5
Tyre Press Front (kPa). . ............. 760
Tyre Press Rear (kPa) . .............. 660
Fitted with Kneeling. . ............... Yes
Fitted with Suspension lift .. .......... No
CAPACITIES (Itr):

Fuel ..o 240
EngineOil ........................ 245
GearboX . ........ 26.5
Differential ........................ 75
Power steering ..................... 8.5
Coolant . .............. ... ... ... 76
ENGINE:

TYPE. oo OM 447 h
Position................ Rear Underfloor
Capacity (Itr). ...t 11.967
No.Cylinders. ....................... 6
Compression Ratio. ................ 16.5
Bore (mm)..............ovviiiin 128
Stroke (mMm). ... 155
Max kW (DIN) at (RPM) ... .. ... 184/2200
Max Torque (Nm) at (RPM) ... ... 890/1300
Max Gov.speed (RPM) ............. 2200
FuelPump .............. . oot Bosch
INjectors. . ..., Bosch
TRANSMISSION:

Type. o WS3E110/2.2R
Ist Wth Torque converter ......... 5.95/16
Ist Ratio/Road speed . . ........... 2.12/46
2nd Ratio/Road speed. . .......... 1.35/71
3rd Ratio/Road speed. .. ............ 1/97
Reverse Ratio..................... 2.23
Rear AxleType............. HO07-9DL-10
Final Drive Ratio. . ................. 457
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SCANIA 14.5m BUS

GENERAL SPECIFICATION:

Length (mm) .................... 14500
Width (mm)...................... 2500
Height (mm) ..................... 3300
Weight unladen Front (kg) .......... 3600
Weight unladen Rear (kg) ........... 9100
Weight laden Front (kg) ............ 6000
Weight laden Rear (kg) . ........... 13000
Wheelbase (mm) ............. 7300/1275
Overhang Front (mm).............. 2700
Overhang Rear (mm). .............. 3225
Turning Circle Wall/Wall (mm) .. .. .. 26000
Turning Circle Kerb/Kerb (mm) ..... 24640
Door Opening Front (mm).......... 1300
Door Opening Rear (mm) .......... 1100

Step height 1 Front/Rear (mm) . . .. 380/400
Step height 2 Front/Rear (mm) . . .. 160/240
Step height 3 Front/Rear (mm) . ... 160/250
Ceiling height Front/Rear (mm). . 2230/1910

Floor height Entry (mm)............. 700
Floor height Centre Door (mm). .... .. 890
BODY:

Construction. . ............... Steel Tube
Windows. . ... Fixed
Saloon Ventilation. ... ..... Air-conditioned
BRAKES:

Type . ... Air & Hydr. Retarder
Handbrake...................... Spring
ELECTRICAL:

Alternator ...................... Bosch
Voltage (V). ..o 24
AMPS (A) oo 120
Interior lighting. . ............ Fluorescent

Destination Equipment Stone McColl/Alcatel

(http://www.sydneybuses.nsw.gov.au/sh.bus21.html)

Chassis Model: L113TRBL
Body Make: Ansair

Body Model: Orana

Total No: 50

STA Class: S1

Fleet Nos: 3411-3460:
Seats: 61 Standing: 34
Total Capacity: 95
Placed in Traffic: 1993-94

SUSPENSION:

Type. ..o Air Bellows
TyreSize ................... 11.00R22.5
Tyre Press Front (kPa). .............. 760
Tyre Press Rear (kPa) ............... 660
Fitted with Kneeling. . ............... Yes
Fitted with Suspension lift . ........... Yes
CAPACITIES (Itr):

Fuel ..o 330
EngineOil ......................... 25
GearboX. .. ... 30
Differential . ........................ 11
Power steering. . ..................... 8
Coolant ...........oovvviiin 47
ENGINE:

TYPE .o DS1134 (EURO 2)
Position. ............... Rear Underfloor
Capacity (Itr). .................... 11.02
No.Cylinders. . ...................... 6
Compression Ratio. ................ 16:1
Bore(mm)........................ 127
Stroke (mMm). ... 145
Max kW (DIN) at (RPM) .. ...... 228/2000
Max Torque (Nm) at (RPM) . . . .. 1335/1100
Max Gov.speed (RPM) ............. 2000
FuelPump ............. ...t Bosch
Injectors. . ... Bosch
TRANSMISSION:

Make/Type ................. ZF-5HP600
1st Ratio/Road speed ............ 3.43/24
2nd Ratio/Road speed . . .......... 2.01/41
3rd Ratio/Road speed . ........... 1.42/58
4th Ratio/Road speed .. .......... 1.00/82
5th Ratio/Road speed ............ 0.83/99
Reverse Ratio. ................... 4.84:1
Rear AxleType........ SpiralBev.SingleRed.
Final Drive Ratio . ................ 4861
Max speed with speed lim ......... 80 kph



Bus Stop Style Guide: Part 1 — Design Manual

MERCEDES BENZ - ARTICULATED

GENERAL SPECIFICATION:

Length (mm) .................... 17300
Width (mm)...................... 2500
Height (mm) ..................... 2955

Weight unladen Front (kg) . .. 3000 Approx.
Weight unladen Rear (kg) . . . 10500 Approx.

Weight laden Front (kg) ............ 6000
Weight laden Rear (kg) . ........... 10000
Wheelbase Front/Rear (mm). . .. 5600/6150
Overhang Front (mm).............. 2500
Overhang Rear (mm). . ............. 3050
Turning Circle Wall/
Wall(mm)............... 26000 Approx
Turning Circle Kerb/Kerb (mm) ........ —
Door Opening Front (mm).......... 1150
Door Opening Rear (mm) .......... 1150

Step height 1 Front/Rear (mm) . . .. 370/320
Step height 2 Front/Rear (mm) . . .. 210/260
Step height 3 Front/Rear (mm) . . .. 250/230
Ceiling height Front/Rear (mm). . 2080/1860

Floor height Entry (mm) ............. 830
Floor height Centre Door (mm). ... ... 810
BODY:

Construction. ............... Galvastress
Windows. .............. Sliding
BRAKES:

Type . ... Air & Hydr. Retarder
Handbrake................... ... Spring
ELECTRICAL:

Alternator ...................... Bosch
Voltage (V). ..o 24
AMPS (A) . oo 120
Interior lighting. ............. Fluorescent
Destination Equipment .. ...... Mechanical

(http://www.sydneybuses.nsw.gov.au/sh.bus04.html)

Chassis Model: 0305G
Body Make: PMC

Body Model: GALVASTRESS

Total No: 30

STA Class: G1

Fleet Nos: 2550-2579
Seats: 69 Standing: 45
Total Capacity: 114

Placed in Traffic: 1981-84

SUSPENSION:

Type ..o Air Bellow
TyreSize. ... 11R225
Tyre Press Front (kPa). .............. 760
Tyre Press Rear (kPa) . .............. 660
Fitted with Kneeling. . ............... No
Fitted With Suspension lift............ No
CAPACITIES (Itr):

Fuel ... 250
EngineOil ........................ 245
Gearbox......... ..o 20
Differential ........................ 75
Power steering ..................... 8.5
Coolant . ... 55
ENGINE:

TP . o oo OM 407hA
Position. ............... Rear Underfloor
Capacity (Ltr). ................... 11412
No.Cylinders. ....................... 6
Compression Ratio. ................ 16.5
Bore(mm)........................ 125
Stroke (mMm). ... 155
Max kW (DIN) at (RPM) ... .. ... 206/2200
Max Torque (Nm) at (RPM) ... .. 1079/1300
Max Gov.speed (RPM) ............. 2200
FuelPump ...................... Bosch
Injectors. . ... oo Bosch

TRANSMISSION:

Type o W3A110/2.2R
Ist with Torque converter ......... 5.95/13
Ist Ratio/Road speed . . ........... 2.12/35
2nd Ratio/Road speed . . ... ....... 1.35/55
3rd Ratio/Road speed. .. ............ 1/75
Reverse Ratio..................... 2.23
Rear AxleType.............. HO07/8DL/10
Final Drive Ratio. ................... 5.9
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3. Bus Stop Design Elements

Table 3.1 summarises design elements for bus stops.The table identifies the element, its function, options
for its provision, comments on application or special circumstances, and specific design requirements.

The design requirements are based on existing standards and guidelines related to bus stop and traffic
facilities, modified to reflect STA operations.

Table 3.2 identifies and discusses emerging technologies and special applications for people with
disabilities. Best practice should always be considered. While emerging technologies are under trial, no
standards have yet been adopted. The design guide should be updated as standards and guidelines for
emerging technologies and special applications for people with disabilities are adopted.

Table 3.3 summarises bus stop space requirements based on bus flows during peak operations.
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Table 3.3: Minimum Bus Stop Requirements (Based on 20-30 Second Stop Dwell Time)

Buses Passing Stop in Busiest Hour Number of Bus Spaces in Stop
15 1
30 1-2
45 2
60 2-3
75 3
0 3-4
105 34
120 3-5
150 4-5
180 5-6

Source: TCRP Report 19. Guidelines for the Location and Design of Bus Stops

Note: Space requirements for buses at stops depends on operational, ticketing and scheduling aspects of the bus service.The above table is based on a
Poisson (random) arrival rate. In Sydney scheduling and operational circumstances often combine to impose a requirement for up to 50 per cent
more bus stop space.
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Ideally, bus stops should be
located after a controlled or
uncontrolled intersection

Note
o Bus Zone \
N |
o

o

Bus Zone T -~ Ideally, bus stops should be
located after pedestrian crossings

Note (1)1
T

_LNote 1)
Note (1): Parking restrictions as per AS1742.10
¢ Bus Zone
° o
° O (o} o]
] |
Note Bus Zone
@

Note (2): Generally, parking restrictions as per
AS1742.10 guidelines. In Sydney CBD,
a “NO STOPPING” zone of 9 metres
minimum can apply.

Figure 1
Locating Bus Zones in the Vicinity
of Intersections and Pedestrian Crossings
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a) BUS BAY
U_(_k__________________:f:__ =
3m
b
I | | I
[ 1:5to 1:10 Run-out Length | L* [ 1:5 Run-in Length [
| _ (15-30m for 3m stopping lane) BUS 7. (15m for 3m stopping lane)
| us Zone |
b) BLISTER
_
Car Car F ] Car Car
ke T
| |
I L* |
|<_ Bus Zone —>|
c¢) KERBSIDE
T : o
| | | |
| Draw-out* | L* | Draw-in * |
I Bus Zone ’I

d) OPEN BUS BAY

o
Left Turn Only Ve

0 = Buses Excepted
| ]
|
I

| Draw-out * | L*
Zone

No Stopping
[< Bus Zone

* Note: See table in Figure 3.
L = Bus length

Figure 2
Bus Zone Types
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ma - < w@m

[ A T L T B 1

Parking : Bus Zone e Parking >

(for single bus operation)

wmm - OIS < wm

L Il |1 Il |
[ I LI I 1
A L 1.0m L B

<— Parking : Bus Zone J Parking —>

(for multiple bus, nose-to-tail operation)

o O\ G

T
I | | | | |
[

A 1 L IGEBI L 1 B 1

<—— Parking | Bus Zone < Parking —>
(for multiple bus, independent operation)

Bay Dimensions (m) Design Bus | Long | Articulated
L = length of bus 9.0 12.5 145 17.5
A = minimum draw out length* 3.0 4.0 4.0 4.0
B = minimum draw in length 6.0 6.0 8.0 10.0
G = minimum gap for 6.0 6.0 8.0 10.0
independent operation

Note: * When located on-street close to an intersection, the statutory no-
standing distances may be substituted for dimensions A or B for
bus stops on the immediate approach and departure side of the
intersection respectively.

Design for Midi buses only in exceptional circumstances.
In general, Design Bus should be used.

Figure 3

Bus Zone Dimensions for
Various Bus Operations
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Kerb ramps

Direction of traffic

l

.

Light post

For bus stops near a corner, the corner should also be well-illuminated

Bus Zone

le— 3-4m* —»‘47 ) 4>’<— 6-10m* —»
\

dOl1S
snd

Rear
door
location
(depends
on type
of bus)

L (minimum 12.5m

Front
door
1200
wide,
typical

dOl1S
snd

»

O

“m.

400 1500 1500
min, typ _, min
g >

Page 20

/Painted

linemarking and
“BUS STOP” text
to show bus zone
(as per

AS 1742.11)

Notes: * depends on “L”

“L"=bus length (see table in Figure 3)

l«— Property line

“BUS ZONE” sign

Where plantings are provided, use only ground cover

or low shrubs. Trees for shade should be long-trunked
with minimum branch height of 4.5 metres. Plantings
should not obstruct line of sight between approaching
bus and waiting passengers.

Light post

15m

Telephone
(if not included in shelter)

Bus shelter with seating
(walls shown as bold line; awning shown as broken line)

Space for wheelchair/pram

Bus stop identification sign with timetable and
route map case

Rubbish bin

Light post with “BUS ZONE?” sign attached

L

«— 15m street light spacing in vicinity of bus zone

Figure 4a

Bus Stop Example Design (Plan)
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Kerb ramps

Direction of traffic

l

ANy

Light post
For bus stops near a corner, the corner should also be well-illuminated

«— Property line

>
>

4+— 6-10m* —»

Bus Zone

dOl1S
sNd

Rear
door
location
(depends
on type
of bus)

L (minimum 12.5 m)

Front
door
1200
wide,
typical

dOl1S
sNd

— 3-4m* »’-7

S\

“BUS ZONE” sign

15m

Where plantings are provided, use only ground cover

or low shrubs. Trees for shade should be long-trunked
with minimum branch height of 4.5 metres. Plantings

should not obstruct line of sight between approaching
bus and waiting passengers.

Light post

“mn.

400 1500 1500

Telephone
(if not included in shelter)

min, ‘typ , min |
P P

Bus shelter with seating
(walls shown as bold line; awning shown as broken line)

Space for wheelchair/pram

leoo
min

Bus stop identification sign (on roof) attached to
head of shelter

Rubbish bin

«— 15m street light spacing in vicinity of bus zone

/Painted

linemarking and
“BUS STOP” text
to show bus zone
(as per

AS 1742.11)

Light post with “BUS ZONE?” sign attached

Notes: * depends on “L”
“L’=bus length (see table in Figure 3)

Figure 4b

Bus Stop Example Design with
Identification Sign Attached
to Shelter (Plan)

Page 21



Bus Stop Style Guide: Part 1 — Design Manual

2800 max typ

400 minimum

<1 600 preferred

150 kerb height
le ;L ;L P ‘ A —0r=—
[© Footpath width and crossfall "I variable ~ [500 min| 1200 min " roadway crossfall

(dimensions as below) “foot space” 1600 preferred 1:50-1:25 typical

1500 approx
shelter awning width

1:16 maximum

kerb to awning

1, 600 min

A

wall at head and back of shelter N

1100 max height

2100 min
clearance to
overhead
obstructions

Identification signage
(“pull-up” sign)

Timetable case
(route map on reverse)
. See Table 3.1
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to operable part Iz 1300
+ 260 armrest height
oy |
710-750 leg clearance 4 400-450seat height
90° upright kerb
v l preferred
v 50 gap v¥ v
[——— A 1 150 kerb height
400 min, 600 A _——10r D~
crossfall 1:40 max 400-450 | 500 min preferred kerb to roadway crossfall
1:100 preferred max seat “foot space” signage/light poles 1:50-1:25 typical
width and other street 1:16 maximum
furniture
le N l< >l
[ footpath width [ [ 1200 min, [

1500 min residential areas
2500 preferred mininum
retail/commercial areas

All measurements in millimetres.
Boarding and alighting zones should be free of street furniture.

Notes:

1600 preferred
clear path for
wheelchair access

Figure 5

Bus Stop Example Design (Section)
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Galvanised metal finish unless
colour feature desired

e

i

D

s 10, holes S
1

Corner to be ground
£_ to give smooth

e — o —
454 rounded appearance
Butt weld and - Fomm
grind flush -
el 2
S| 8
i 60 OD x 5.4 tube to be straightened
| after bending maximum tolerance = + 2mm
[
w o IEQ -
_%[ I; 6mm anchor plates (typ)
g 18
\'-—-"-— End left open
10 &' holes (typ) |
I8
4
450
PLATE DETAIL
Figure 6a
Note: Anchoring to Council’s specification Dimensions for Inverted J-Pole
for roadside signs. Bus Destination Signs

(adapted from drawing supplied by State Transit)
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Butt weld and
grind flush

0082

uiw 000T

(=9

|
:

1718
1

009
00¥ i
o

[
6 T"“h.— 4mm LUGS —

Galvanised metal finish unless
colour feature desired

C

299

EiZ

454

-+2mm

1 600D x 5.4 tube to be
straightened after bending
maximum tolerance = +2mm

6mm plate

| I

]—(—-~Gmm anchor plates (typ)

\'-H___-—-_i N
End left open

10 ,@ holes (typ) §
1&
ll"\ —r=10 |
_?—-'—j' e
i - L‘— |25
13 13 |
450 h

IDENTIFICATION
PLATE DETAIL

Note: Anchoring to Council's specification
for roadside signs.
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(typ) & Jé
'+ 4 — v
3
e 450 EN
INFORMATION
PLATE DETAIL
Figure 6b

Dimensions for Inverted U-Pole
Bus Destination Signs
(adapted from drawing supplied by State Transit)
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Figure 7a: Example of STA A4 Bus Timetable Case Containing Timetable Information

Figure 7b: Reverse Side of Timetable Case Showing Bus Route Map
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Bus Stop Style Guide

Part 2 — Hierarchy and
Classification of Bus Stops
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1. Introduction

PPK Environment & Infrastructure Pty Ltd was engaged by the State Transit Authority (STA) to prepare a
style guide for bus stops in urban areas. The objectives of the style guide, as set out in STA’s brief, are “to
assist both State Transit and local government in providing consistent, safe and effective bus stops.” Issues
to be considered in the preparation of the style guide included:

. passenger information;

. identification of service point;

. useful, safe, and easily-maintained infrastructure; and

* consistent design that is accessible to as many potential passengers as possible.

Part 1 of the Style Guide focuses on design requirements for bus stops and bus stop facilities. Part 2
contains discussion of issues relevant to the preparation of the style guide, development of a functional
hierarchy of bus stops, and bus stop classification.
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Stop Location

The style guide does not focus in detail on the determination of stop location — rather, it concentrates on
the placement and design of bus stops in the surrounding environment, and the design and use of the stop
elements and facilities under different circumstances.

However, the general principles of stop placement and location encompass the following issues:

L 4

L 4

traffic safety for vehicles and passengers;

accessibility (particularly for mobility-impaired passengers);

proximity to attractions and pedestrian facilities;

gradients and surfaces of roadways and footpaths;

legibility, stop spacing and relationship to other bus stops;

personal safety and security (particularly lighting);

capacity requirements for buses, passengers, and passing pedestrians; and

traffic and parking impacts.

Relevant Issues

Issues relevant to bus stops vary in three broad functional ways:

4
L 4

*

3.1

the passengers for whom the stops are access points for bus transit;
the efficient operation of the bus services themselves; and

outside influences and other users (such as traffic, passers-by, adjacent land uses and the like).

Passengers
STA passengers expect the following things from bus stops:
] comfort while waiting for the bus, including weather protection, and cleanliness ;

] recognisability and consistency — bus stops provide system information and enhance
network legibility. They say “a bus route goes past here”and identify where the passenger can
get on or off the bus. A consistent design approach through different areas can enhance
market presence and passenger perceptions of the network;

[ ] safety and security — the stop should be a safe place to approach, wait, and leave;

] information — passengers expect to find information on bus frequency, routes and relevant
maps, at the stop;

] accessibility (special needs) — the stop should relate to its surroundings, connect with
footpaths, pedestrian crossings and the like, have regular surfaces, and provide for access by
the mobility impaired; and

[ allow waiting passengers a clear view of oncoming buses so that they can anticipate and
signal drivers to stop.
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3.2

3.3

Page 30

Operational

Bus operators are usually not responsible for the provision of stops and bus stop infrastructure.
However, bus stops and the facilities provided with them can have significant implications for a bus
operator — both in terms of day to day bus operations, and capital and recurrent budgets. Bus stops
are a key element of a bus service’s image and can impact on the perception of the service by users
and non-users alike.

For an operator of bus services, bus stops:

[ should be conspicuous, because they provide simple information on the existence of a bus
route for users and non-users (ie system legibility);

] allow the bus to stop close to and parallel with kerb and with minimum delay;
[ have sufficient capacity for passengers and buses;

] should not be blocked by illegal parking but be kept clear for buses, and not disrupted by
road and utility maintenance activity;

] should be readily accessible without complicated manoeuvres;

[ can indicate to drivers where exactly to stop the bus;

[ should allow for standardisation of STA inputs (such as user information, identification signs,
route destinations, and section numbers); and

] should provide for other operational requirements, such as ticket selling, and the
requirements of other operational staff (such as inspectors etc), where appropriate.

Non-Users

The way in which a bus service presents itself to the broader community is affected by the form,
quality and condition of its bus stops. Well-designed and maintained bus stops and related facilities
can enhance the perception and attractiveness of a bus service, even to current non-users.

Issues of relevance to non-users can include:

] pedestrians — incorrectly located bus stops with waiting passengers can act as a barrier to
pedestrian through-movement and disrupt access to adjacent land uses and activities,

] care should be taken to ensure road safety and personal safety is enhanced and not
diminished by the siting of a bus stop and shelter;

[ other road users — for safety, potential conflicts (such as with driveways, turning lanes, etc)
should be minimised;and

] bus stopping and waiting passengers should not conflict with adjacent land uses.
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4. Functional Hierarchy of Bus Stops

4.1 Determinants of Function

The function of bus stops is generally determined by operations and their location/situation. That is,
the nature of bus operations themselves (service frequency, schedules, route network, interchange
etc) will assign roles and classifications to bus stops consistent with the structure of the bus routes
serving them.The situation that the bus stop is in, in terms of the traffic environment, land use and
activity levels, or other factors, will also influence its role and its design requirements.

The purpose of a discussion of determinants of function is to provide a consistent and functional
basis for the identification of design elements required at bus stops in different circumstances.

In the development of a hierarchy of stops, the key consideration is the link between bus stop
facilities (such as shelters, transport information, bus zone delineation) and the location/situation
and operational determinants relating to the stop.

4.1.1 Operational

These aspects are related to the operation of bus services in a network sense (frequency of
service, stopping patterns etc). Bus stops have an operational function and relationship
between stops, which is indicative of a hierarchical structure.

Stops can be grouped in the following way:

Terminus — stops at the beginning or end of a route where terminal functions (meal breaks,
change of destination information, layover) might take place. Bus dwell times may be longer
at the terminus than at some other stops. Passenger numbers (both alighting and joining)
may be higher at a terminus;

Interchange Stop - both bus-bus interchange (such as at Neutral Bay or Warringah Mall)
and intermodal interchanges (such as Meadowbank and Rockdale railway stations).
Passengers may transfer between bus routes or between buses and other modes. Dwell times
may be longer to ensure modal connections are made, and the stop is generally more
prominent in a network sense. Intermodal interchanges (bus-rail, bus-ferry) often have a
higher standard of design and are often off-street;

Limited/Express Stops — some bus operational patterns establish skip-stop operations,
with particular stops designated stopping places for express or limited stops (skip-stop)
services. These stops become important locations for passenger origins and destinations, as
well as transfers between skip-stop and all-stops services. These stops are often situated at
important attractions (shopping centres and the like) and so serve passenger origins and
destinations;

Standard Stop — provides for passenger pick up and set down for most bus services, but
may be skipped by limited stops or express services;

Part-Time Stops — part-time stops only operate during certain periods of the day, for
example, school stops operate during the morning and afternoon school peaks, and only on
school days. It is important that part-time bus stops be clearly marked as such;
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41.2

Special Stops - include stops for the following services: Sydney Explorer, Airport Express,
Bondi to Bay Explorer, Star City Casino shuttle, and Nightride.

Set-Down Only Stop - a stop, usually towards the end of a bus route, where passengers are
dropped off, but not picked up.

Location/Situation

The function or classification of a bus stop will also be influenced by its surrounding land
use, traffic environment etc. Stops can be grouped within the following environments.

Town Centres/CBDs - these situations tend to have concentrations of passenger activity
(picking up and setting down), convergence of bus routes, and potential for conflicts
between buses, pedestrians, traffic and parking. More attention needs to be paid to the
quality of passenger facilities in CBDs and town centres, the protection of bus zones from
illegal use, and interaction between the transit operation and the operation of nearby retail
and commercial activities. Bus services in CBDs and town centres need to be efficient, and
there is usually competition for kerbspace allocation and vehicle access.

Regional Shopping Centres — important passenger origins and destinations, but usually
found in different environments to CBDs and town centres (often in residential areas or on
the fringes of CBDs or town centres). Access to regional shopping centres is usually car-
oriented, with large supplies of car parking, major road connections and multiple car park
accesses. Regional shopping centres can operate late at night (cinemas and late shopping),
but a lack of adjacent complementary commercial and retail activities, and often inactive
street frontages, present particular challenges for bus services and stop requirements.
Regional shopping centres are often the focus of extensive bus feeder networks.

Neighbourhood Shopping Centres — important local destinations, but usually with a
lower level of intensity and competition for kerbspace than town centres or regional
shopping centres. Often strip development on a main street, which performs a traffic
function as well as an access function. Neighbourhood shopping centres may have less
intense levels of bus activity. Limited night-time activity.

Residential Areas — issues relevant in residential areas include impacts on adjacent
residential amenity, night-time safety, personal security, and all-weather access to the stop.
Waiting times at stops in residential areas may be longer than at higher-order stops.

Rural, Semi-Rural — these areas are rare within STA’s contract area. Situations will present
particular challenges including lower street and road standards, discontinuous footpaths and
absence of kerbs, lower levels of activity, street lighting and surveillance, higher traffic speeds
and possibly less frequent buses and more widely spaced stops.

Special Events — sporting grounds and stadia can present challenges for bus stop provision
and facilities, including irregular use, periods of intense demand, conflicts with high traffic
and pedestrian flows, crowd and queue management, special ticketing, and bus operations
management.

Other location/situation issues include traffic, both volume and speed. Bus stops in a high
speed traffic environment (>60 km/h) or on motorways or arterial roads will have different
requirements to those in lower speed environments, and hence a different class of facilities
might be required. Traffic management controls will also influence stops — such as transit
lanes or other high occupancy lanes, intersections, traffic control etc.
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5.

Issues include:

— potential pedestrian safety issues arising from bus stops being located adjacent to high
speed/high volume roads and the need to consider opportunities to site bus stops
adjacent to safe crossing points, as passengers are usually looking for two-way travel;

— personal safety issues associated bus stops located on limited access roads or areas
with low levels of passive security;

—  safe bus access and egress from stops in high speed conditions, requiring attention to
the to ability provide adequate diverge and merge conditions;

—  the effect of stopping buses on the performance of Transit Lanes and Bus Lanes and
the requirement to separate stopping buses from the main transit stream; and

—  the siting of stops in the vicinity of bus priority measures such as queue jump lanes
and “B” phases at traffic signals must be integrated with the facility to ensure that
maximum priority is achieved.

4.2 Influences on Bus Stop Facilities

The provision of some bus stop facilities will not be influenced by the stop’s location in the
functional hierarchy. For instance, the Disability Discrimination Act is based on the premise that
mobility impaired people should have equitable access to public transport, and so all bus stops
need to be accessible in line with those standards. Similarly, for every stop, some measures for
personal safety and security, such as lighting, will be warranted. Personal security concerns (and
traffic safety concerns) are relevant across all stop classifications and situations and should be
addressed in stop location and attention to design on a case by case basis.

The sorts of bus stop facilities which need to respond to stop function therefore are:

bus zone — from kerbside provision to bus bays, blisters and off-street facilities;

pavement — in more intense operations concrete pavement may be desirable to avoid
deformation of or damage to conventional flexible pavements;

bus stop identification signs — from inverted J poles to inverted U poles;

bus zone delineation — from “bus zone” roadside signs to markings on the road;
shelters;

seating;

transport information — from simple timetables and route maps to network maps, locality
maps, chronological displays and real-time information; and

public telephones.

Bus stop facilities and their design requirements are described in Section 1 of the Style Guide.

Classification of Stops

Table 5.1 summarises bus stop classification based on location/situation and operational influences, and
indicates the requirements for bus stop facilities in response to those influences.
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