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4.4.2 Pedestrian crossing markings 

Pedestrian crossing markings shall compri se a series of white or yellow bars 300 to 450 mm 
wide by up to 3.5 m long with gaps between them not less than their width and up to 
750 mm wide to form a ·zebra' crossing marking. The bars shall be placed parallel to the 
direction of approaching veh icular traffic. The markings shall be s lip resistant. 

NOTE: The slip resistance of the marking should be no worse than Class W (wet pendulum test) 
as specified in AS/NZS 4586 if the crossing is on an accessible travel path for people with 
disabilities, or Class X in other cases. 

The corresponding s lip resistances (British Pendulum Number) are: Class W-45 to 54: 
Class X-35 to 44. 

Requirements for the location of pedestrian crossings are specified in Clause 4. I . 

4.4.3 Pavement arrows 

Recommended shapes and sizes for pavement arrows for the control and direction of 
circulating traffic within a car park and associated circulating roadways are illustrated in 
Figure 4.3. 

4.5 PARCEL PICK-UP 

Parcel pick-up areas shall be designed so that queues do not interrupt the flow of veh icles in 
the circulation roadways. Pedestrians shall be able to move freely around vehicles in the 
pick-up zone without being endangered by traffic entering or leaving the parcel pick-up 
area. 

4.6 SHOPPING TROLLEY REQUIREMENTS 

To assist in the orderly operation of parking areas in large retail centres, free from the 
nuisance of trolleys in aisles or in spaces, areas shall be set aside for trolleys to be stored. 

Facilities for the easy manoeuvring of trolleys should be provided in the major pedestrian 
paths such as lipless kerb crossings and the like. 
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(c l Exclus ive turn 

FIGURE 4.3 PAVEMENT ARROWS FOR USE IN CAR PARKS 

4.7 LIGHTING 

Parking areas and circulation areas, together with pedestrian pathway s including those used 

by people with disabilities shall be adequately lit. 

NOTES: 

Minimum lighting levels for roofed car parks should be as specified in AS 1680.2.1. 

2 Minimum lighting levels for open air, including roof-top, car parks should be as specified in 
AS/NZS 1158.3.1. 

4.8 LANDSCAPING 

When providing trees and shrubs, safety aspects such as sight distances to both pedestrians 
and other vehicles shall not be compromised at any time during the life of the plantings. 

NOTE: As well as improving the appearance of an area, the judicious placement of trees provides 
shade and screening for both surface car parks and structures, and is to be encouraged. 
Landscaping also assists in delineating pavement areas. 
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4.9 HUMPS 

Where positive speed contro l is necessary with in a car par k road humps as specified below 
shall be used. 

Humps may be either of the following two types depending on their location and the range 
of speed reduction required. They are illu strated in Figure 4.4 and used as fo llows: 

(a) Type 1 Appropriate for use on long aisles (see Clause 2.3 .3) and circulating 
roadways as in large outdoor surface car parks, where it is desired to reduce speeds 
generally in excess of 3 0 km/h to about 25 km/h or less . 

NOTE: Type 1 humps are usually formed in bituminous concrete. If so they may be 
unsuitable for instal lation on Portland cement concrete surfaces. 

(b) Type 2 Appropriate for use in relatively confined areas of covered and multi-storey 
car parks where it is desired to further check the speed of vehicles mostly travel ling at 
30 km/h or less. 

If a greater level of control is required on longer roadways, the road hump specified in 
AS 1742.13 for local area streets may be more appropriate. 

If del ineation of the hump is required, Types 1 and 2 shall be delineated by means of the 
marking illustrated in Figure 4.5. If the larger AS 1742. 13 hump is used, the markings 
specified in that Standard shal l be used. Hump markings shall be either white or yellow. 

Road humps shall be spaced at not less than 30 m for Ty pe I , or 10 m for Type 2, along any 
one aisle or roadway. Maximum spacing where required to control speeds continuously 
along a roadway should be about 50 m. Humps should be located clear of intersections and 
curved roadways. 

Humps shal l not impede pedestrian or wheelchair traffic on any accessible travel path 
provided for people with disabilities. 

NOTE: An accessible path of travel needs to be a minimum of I m wide. 

75 max.7 
- Segment of circle 

• Road level 

2500 

(a) Type 1 road hump 

2H 100 to 150 

tH=25 to 75 

(b) Type 2 road hump 

DIMENSIONS IN MILLIMETRES 

FIGURE 4.4 CROSS SECTIONS OF ROAD HUMPS FOR USE IN CAR PARKS 

COPYRIGHT 



,\S/1\ZS 2890.1 :200-' 46 

250 250 .-White or yellow stripes I-,- I / 
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l I 

□ ~ )J □ □ 

~Raised reflective pavemen t markers (may 
be required to supplement hump markings 
in ou tdoor locations at low lighting leve ls) 

DIMENSIONS IN MILLIMETRES 

END VIE W 

FIGURE 4.5 MARKINGS FOR ROAD HUMPS USED IN CAR PARKS 

4.10 SPECIAL LOADING/UNLOADING PARKING SPACES 

Special spaces for loading and unloading purposes may be required as indicated below. 
Where they are to be provided for the indicated purpose, they shall meet the specified 
minimum size requirements as follows: 

(a) Unloading/loading of prams, strollers, bulky parcels and the like The space shall be 
a minimum of 0.5 m wider than the standard space for the relevant user class and a 
minimum of 2.0 m longer. The added width may be shared with a footway, parking 
aisle or other adjacent unobstructed space. 

NOTE: Parking spaces provided for these purposes need to be located where they best serve 
the purpose and the usage limited to short-stay, e.g. 5 minutes maximum. 

(b) Ambulance spaces at medical centres Parking spaces shall be as specified for people 
with disabilities in AS/NZS 2890.6*. 

NOTE: Control to limit the usage of such spaces to ambulances may be required. 

* In preparation. See footnote to Clause 1.2. 
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SECTION 
FOR 

5 ADDITIONAL REQUIREMENTS 
CAR PARKING STRUCTURES 

5.1 GENERAL 

This Section specifies particular requirements for the design of car parks in structures. They 
are additional to requirements of this Standard which are relevant to all car parks. 

5.2 COLUMN LOCATION AND SPACING 

The dimensions for locating columns in a short span structure shall be as given 111 

Figure 5 . 1. The design envelope around a parked vehicle which is to be kept clear of 
columns, walls or other obstructions, is shown in Figure 5 .2. If this requirement is met, the 
dimensions in Figure 5.1 will also be achieved. 

NOTE: Columns should not be located at the edge of a parking aisle. The difficulty of 
manoeuvring into a parking space is increased by such a location. It is also desirable to avoid 
locating a column directly opposite a car door. 

Clos ed end 
o f s pa ce -

A = parking space width (see Figure 2.2) 

Parking angle, Dimensions, mm 

0, degrees X, min. Y, min. 

30 375 1825 

45 530 2581 

60 650 3161 

75 724 3526 

90 750 3650 

FIGURE 5.1 COLUMN LOCATION 
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Closed end of space 
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5400 

NOTE: The design envelope provides for structural elements to be clear of all four side doors. 

DIMENSIONS IN MILLIMETRES 

FIGURE 5.2 DESIGN ENVELOPE AROUND PARKED 
VEHICLE TO BE KEPT CLEAR OF COLUMNS, WALLS AND OBSTRUCTIONS 

5.3 HEADROOM 

5.3.1 General requirements 
To permit access for both cars and light vans, the height between the floor and an overhead 
obstruction shall be a minimum of 2200 mm. 

NOTE: AS/NZS 2890.6* requires that any vehicular path of travel to or from a parking space for 
people with disabilities has a clearance of2300 mm . 

* In preparation. See footnote to C lause 1.2. 
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The minimum available clearance shall be signposted at all entrances. Appropriate warning 
devices such as flexible striker bars shall be provided in conjunction with the signs 
wherever the clearance shown on the signs 1s less than 2.3 m. Low clearance signs are 
spec ified in Clause 4.3.4(a). 

Clearances shall be measured to the lowest projection from the roof. e.g. fire sprinkler, 
lighting fixture, sign. 

NOTE: A considerable amount of inconvenience can be caused by collisions with overhead 
appurtenances such as fire sprinklers. Care shou ld be exercised in the location of these devices 
where headroom is limited. 

Headroom at a ' sag' type grade change shall be measured as illustrated in Figure 5.3 . It 
shall be measured perpendicular to a chord of length equal to the wheelbase of the B99 
vehicle (see Appendi x B) located longitudinally such t hat the dimension His a minimum. 

NOTE: Road humps should not be located near points where the headroom is critical. 

i 
/ 

H = Headroom 

W = Wheelbase of des ign, (899) ve hicle 

FIGURE 5.3 CRITICAL HEADROOM MEASUREMENT AT A GRADE CHANGE 

5.3 .2 Parking spaces and vehicular access for people with disabilities 

Headroom above parking spaces for people with disabilities and above vehicular access 
paths to and from those spaces is specified in AS/NZS 2890.6*. 

5.4 DESIGN OF ENCLOSED GARAGES 

Fully enclosed car garages shall meet the plan dimension requirements given below. These 
requirements are also applicable to garages within domestic properties. (See also Clause 2.6 
for requirements for domestic driveways.) 

(a) Single vehicle garage The overall internal width shall be 3.0 m minimum and the 
internal space shall conform to the design envelope shown in Figm:e 5 .2 except that 
the entry splays shown on Figure 5.2 may be omitted. A doorway of 2.4 m minimum 
width shall be provided. For right angle access to a garage, the required width of 
apron for manoeuvring purposes is shown in Figure 5.4. Single manoeuvre front-in 
entry may not be possible for some vehicles larger than the B85 vehicle at the apron 
widths shown in Figure 5.4 . 

NOTE: For user classes other than Class I A, it is recommended that the apron widths s_!-1own 
in Figure 5.4 be increased by at least 0.6 m. 
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(b) Multiple vehicle garage with no internal walls Parking spaces shall be 2.4 m wide 
minimum. These shall be spaced as follows: 

(i) Single door for all spaces-the spaces shall be contiguous with a further car 
door clearance of 300 mm minimum on the outside of each outer space, and the 
door width shall be the space width times the number of spaces (in metres). 
Apron· widths for angled entry shall be at least equal to the aisle widths 
specified in Figure 2.2 for the corresponding parking angle and user class. 

(ii) Separate door for each space-both parking space and door width shal l be 
2.4 m minimum. A further car door clearance of 300 mm min imum shall be 
provided on the outer side of each end space. Apron widths for right angle 
access shall be as specified in Item (a) above for single garages. 
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Wall or other barrier higher than 150 mm 

Door way width O I 
' I 

Internal width 3 .0 m min. 

Doorway width 
(D) 

2.4 

2 .7 

3.0 

metres 

Apron width ( W) 
(See Note) 

7.0 

6.3 

5.6 

AS/l\ZS 2890.1 :200-t 

NOTE: Vehicles larger than the 885 vehicle (see Appendix B) may need to make a 3-point tum at the apron widths 
shown. The apron width may be reduced by 0 .3 m where the edge opposite the doorway is a kerb 150 mm or less in 
height w ith a clearance of at least 0 .3 111 behind the kerb. 

FIGURE 5.4 APRON WIDTHS FOR RIGHT ANGLE ACCESS TO 
SINGLE VEHICLE GARAGES 
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APPENDIX A 

DESIGN VEHICLE CHARACTERISTICS AND DIMENSIONS 

(Informative) 

Al SCOPE 

This Appendix provides data on design vehicle characteristics and dimensions on which the 
base dimensions given in Appendix B have been determined and subsequently developed 
into design criteria. The base dimensions are considered to apply to both Australia and New 
Zealand unless otherwise indicated. 

NOTE: This Appendix is based on a study of the Austral ian motor vehicle fleet. It is presumed 
that except as noted in Paragraph A6.2, the characteristics of the New Zealand fleet would be 
substantial ly the same. 

A2 STUDY OF VEHICLE DIMENSIONS 

A study has been made of the significant characteristics of all sedans, station wagons and 
light commercial vehicles that operate on Australian roads. The light commercial vehicle 
category was included because it contained a significant number of four wheel drive 
vehicles that are used primarily as passenger vehicles. Most other (but not all) light 
commercial vehicles that were included in the data, such as utilities and most vans would 
still make regular use of car parking facilities. 

Firstly, vehicle sales data for the year 2000 were analysed and the individual models ranked 
in order of vehicle length. This enabled the 85th percentile vehic le and a small number of 
vehicles which could constitute the 99.8th percenti le vehicle to be identified . The 85th 
percentile vehicle is defined as the vehicle wh ich is larger than or equal to 85% of the 
passenger and light commercial vehicles that operate on Australian roads . Similarly, the 
99.8th percentile vehicle is defined as the vehicle which is larger than or equal to 99.8% of 
the passenger and light commercial vehicles that operate on Australian roads. 

C-

Even though it was recognized that the year 2000 data would best reflect the short to 
medium term futu re vehicle population (similar to what was done in the original study for 
the 1986 edition of this Standard), vehicle registration data for the 1989 to 1999 period w

8
as (.~ 

analysed to see if different vehicle sizes would then apply to the 85th percentile and 99. th 
percentile vehicles. The fol lowing findings resulted: 

(a) Holden Commodore vehicles were smaller than the equivalent Ford Falcon vehicles 
for this period. 

(b) There was no Holden Statesman model between I 984 and I 990. It is only s ince 1999 
that the Statesman has been longer than the Ford Fairlane. 

(c) Significant body changes to the Ford Falcon sedans and station wagons only occurred 
in 1979, 1988 and 1998. However, the dimensions for the 1998 models were virtually 
the same as those of the 1988 models. 

(d) Changes in market share during the period were insufficient to change the Falcon 
sedan ' s position as the 85th percenti le vehicle*. All that occurred was a change where 
the post-1988 vehicle supplanted the slightly smaller pre-1988 vehicle . 

* The Ford Falcon sedan wi ll occupy a higher position in the New Zealand fleet than the 85th percen ti le. It has 

however. been adopted for the purposes of this Standard as th.: 885 vehicle (set: Paragraph AJ) fo r both 

countrit:s. 
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(e) The number of vehicles (in terms of both model and sales) that were larger than the 
Ford Falcon station wagon was small. The station wagon has a longer wheelbase and 
overall length than the sedan. 

A3 THE B85 VEHICLE 

The 85th percenti le vehicle was found to be represented by the Ford Falcon sedan in al l key 
dimensions (other than height and turning circle) and is referred to as the B85 Vehicle. 
Compared with the 1979 model which represented the 85th percentile vehicle in previous 
editions of this Standard, there has been an increase in overall length ( 167 mm), front 
overhang and rear overhang, but a slight decrease in wheel base. There has also been a 
slight (IO mm) increase in width. Whereas such increases in dimension would normally 
result in an increase in sw·ept path during turns, this has been avoided by the rounding of 
the front and rear of the vehicle. 

The dimensions of the B85 Vehicle which have now been adopted for the purposes of this 
Standard are for a vehicle 4910 x 1870 mm overall. The fully dimensioned design vehic le is 
shown in Appendix B, Figure B2. These dimensions have been rounded slightly in order to 
avoid any undue attribution of precision to the actual Ford Falcon dimensions. Furthermore, 
the concept of effective front and rear overhang dimensions for determining swept path has 
been introduced. 

The minimum turning circle diameter (kerb to kerb) for the B85 vehicle is 11.5 m. This is 
based on a maximum angle turned by the inner front wheel of 40 degrees. Some modern 
four wheel drive wagons that are within the scope of the B85 vehicle have a slightly smaller 
maximum angle of turn (about 37.5 degrees) but are accommodated by their s lightly smaller 
wheelbase and/or width. The maximum angle of turn is applicable on ly to parking 
manoeuvres. 

NOTE: The swept path of the new B85 vehicle is virtually the same as that of the previous B85 
vehicle (within 5 mm maximum width). The wheelbase, effective front overhang and effective 
rear overhang are essentially the same as those dimensions for the previous B85 vehicle. 

A4 THE B99 VEHICLE 

The 99.8th percentile vehicle is referred to as the B99 Vehicle. From the year 2000 sales 
data for sedans, station wagons and light commercial vehicles, a possible candidate for the 
99.8th percentile vehicle was the Ford Transit medium wheelbase (MWB) van. This was on 
the basis of effective length, wheelbase, width and height. However, its dimensions (in 
particular width and height) tend to put this vehicle above the light commercial category. 
This is even more so for the long wheelbase (LWB), high roofed version. When the analysis 
was restricted to predominantly passenger carrying vehicles, it was found that the B99 
Vehicle cou ld not be readily represented by a single vehicle model as was possible for the 
B85 Vehicle and for the B99 vehicle in previous editions of this Standard. This is primarily 
due to the width (1847 mm) of the vehicle which represents the 99.8th percentile length (the 
1999 mode l Holden Statesman) being less than the width of the B85 vehicle. The 99.8th 
percentile vehicle width is 1940 mm (Toyota I 00 Series Land Cruiser). The height of the 
99.8th percentile vehicle also needs to reflect the heights of relevant vans and four wheel 
drive wagons (see Paragraph AS). 

The dimensions of the B99 vehicle which have been adopted for the purposes of this 
Standard are for a vehicle 5200 x 1940 mm overall. The fully dimensioned design vehicle is 
shown in Appendix B. Figure BI. 

Since the B99 vehicle has to accommodate manoeuvres in critical areas (see Appendix B), 
its dimensions were derived through an analysis of the swept paths of the Holden 
Statesman, Ford Fairlane, Toyota 100 Series Land Cruiser, Chrysler Voyager, Ford Falcon 
utility and Mercedes MB 140. Also. the Ford Transit MWB and LWB vans were checked 
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and found that they could be accommodated by the normal operating clearances that are 
applied to the B99 vehicle. The B99 vehicle has effectively decreased in size from the B99 
vehicle in previous editions of this Standard. 

NOTES: 

The 899 vehicle adequately covers all of the vehicles that were examined in section A4, 
including the-Ford Transit MW8. Even vehicles such as the Ford Transit LWB, the Holden 
Suburban (now discontinued) and the Rolls Royce Silver Seraph have swept paths that are no 
more than 0.4 m wider than the new 899 vehicle in the worst case. 

2 The new 899 vehicle has a swept path that is 0.15 m narrower than that of the old 899 
vehicle in the worst case. 

The minimum turning circle diameter (kerb to kerb) for the B99 vehicle is 12.5 m. This is 
based on a maximum angle turned by the inner front wheel of 40 degrees. Some four wheel 
drive wagons that are withir. the scope of the B99 vehicle have a smaller maximum angle of 
turn (most are now about 37.5 degrees but the Toyota 78 series Land cruiser is about 34 
degrees). These vehicles are usually accommodated by their smaller wheelbase and/or width 
but some may have to turn in a confined space means of a three-point turn. The maximum 
angle of turn is applicable only to parking manoeuvres. Turns on circulating roadways and c· 
ramps should not have a radius less than 8 m so that the angle turned by the inner front 
wheel is less than 30 degrees. 

AS VAN HEIGHTS 

Most vans and four wheel drive vehicles that are commonly used as passenger vehicles have 
a height less than 2000 mm. The most common vans or four wheel drive vehicles with a 
height greater than 2000 mm are the Toyota 78 Series Land Cruiser with a height of 
2115 mm and the Ford Transit van with optional heights of 2055 mm, 2365 mm and 
2587 mm. Whereas there is a model within the Toyota 78 Series Land Cruiser range that is 
used as a passenger vehicle, most of the Ford Transit vans are used for commercial 
purposes. Furthermore, the 'mid' and 'full' height Ford Transit models should be 
considered as being larger than light commercial vehicles. There is however, a bus version 
with the mid roof height. The Toyota Hi ace commuter bus has a height of 2215 mm. 

A6 SMALL VEHICLES 

A6.1 The Australian fleet 

In previous editions of this Standard, the length of the 50th percentile vehicle in the 
Australian fleet was used as the basis for the small car space. The 50th percentile vehicle of 
that time (the Mitsubishi Sigma) was in the medium size category. However, over the last 
15 years, vehicles in the medium size category have become both longer and wider. For 
example, the Toyota Corona has become the much larger Toyota Camry and the Mitsubishi 
Sigma has become the much larger Mitsubishi Magna. Similarly, vehicles in the small size 
category have become both longer and wider. There is now a light car category that more 
closely represents the size of vehicles that were originally in the small car category. 

With the size of most vehicles that are now in the small car category being close to the size 
of the 50th percentile vehicle that was used in the previous editions of this Standard, the 
light car category should now be used as the basis of the small car space. The representative 
dimensions of the light car are a length of 4450 mm and a width of 1700 mm. The length is 
the same as that of the previous 50th percentile vehicle and the width is 40 mm wider. No 
change to the minimum specified dimension for a small car space (2.3 m x 5.0 m) in the 
previous edition of this Standard has been made. 

The light car now represents the 35 th percentile vehicle in the Australian fleet. 
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A6.2 The New Zealand fleet 

A survey of the New Zealand fleet conducted by the Land Transport Safety Authority in 
1994 indicated that the 50th percentile is 4.23 111 long. This is considered to warrant 
specifying a small car space of 2.3 m x 4.5 m for New Zealand conditions. 

A 7 SOURCES OF DAT A 

The fo llowing lists the sources of data used in reaching the above conclusions: 

(a) VF ACTS segment data for 2000 from the Federal Chamber of Automotive Industries. 

(b) Queensland Transport summary registration reports for November 2000. 

(c) Dimensional data from vehicle manufacturer's internet sites. 

(d) Actual measurement of key vehicles, in particular, front overhang, rear overhang, 
front and rear corner rounding. 
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APPENDIX 8 

BASE DIMENSIONS AND DESIGN STANDARDS 

(Normative) 

Bl SCOPE 

This Appendix gives the derivation and specifies the use of base dimensions by ind icating 
the c learances which are to be added to the base dimensions to create design standards, in 
the fo llowing cases: 

(a) Swept path (Paragraph 83). 

(b) Parking spaces and parking aisles (Paragraph 84). 

(c) Ground c learance (Paragraph 85). 

(d) Headroom (Paragraph 86). 

B2 THE BASE DIMENSION 

B2.1 General 

The base dimension for the 899 and 885 vehicles referred to in this Standard sha ll be as 
specified in Figures 8 I and 82. 

NOTE: These base dimensions have been developed from the vehicle survey in Appendix A. 

Design dimensions are derived from these base dimensions by the incorporation of 
operating clearances. These clearances have been determined from various trials, and a llow 
for different leve ls of driver ski ll combined with other factors such as frequency of 
turnover, type of facility and clientele served. They are applicable to those dimensions in 
which the driver is required to make a judgment such as turning, manoeuvring and parking, 
or where slight variations in mechanical or structural attributes of vehicles require a safety 
margin to be al lowed. 
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FIGURE B2 B85 (85TH PERCENTILE) CAR 

B2.2 The B99 vehicle 

Design dimensions based on the 899 vehicle are required at all locations where failure of a 
vehicle to be able to physically fit into the facility would occasion intolerable congestion 
and possible hazard. Such locations shall include all access driveways, ramps and 
circulation roadways, unless there are special circumstances of severe space limitation 
coupled with relatively low traffic volumes in which case the 885 vehicle dimensions may 
be used. 

B2.3 The B85 vehicle 

Except as permitted in Clause 2.5.2(c) and Paragraph 82.2, design dimensions based on the 
885 vehicle shall be limited to parking spaces and parking aisles. 

NOTE: This is based on the philosophy that the statistical chance of two or more longer vehicles 
seeking to occupy adjacent parking spaces at the one time is relat ively low, and where this does 
occur, a driver can divert to an alternative space with only minor disruption to other users. 

B3 SWEPT PATHS 

B3.1 Standard single turn swept path templates 

T he following specifies the standard single turn swept path templates to be used for design 
purposes: 

(a) The B99 design templates The 899 template comprises an inner pair of unbroken 
lines representing the 899 base dimension swept path, and an outer pair of broken 
lines which include both the manoeuvring clearance (see Paragraph 83.2(a)) and the 
circulation clearance (see Paragraph B3.2(b)). The broken line templates shall be used 
in the design of all access roadways, ramps and, circulation roadways, except where 
otherwise indicated in Paragraph B2.2. Examples are shown in Figure 83 for a 6.3 m 
radius turn and in Figure B4 for an 8 m radius turn. 

(b) The B85 design templates The B85 template comprises an inner pair of unbroken 
lines representing the B85 base dimension swept path, and an outer pair of broken 
lines which includes the manoeuvring clearance (see Paragraph 83.2(a)). These 
templates shall be used only in the special circumstance described in Paragraph B2 .3 . 
Examples are shown in Figure BS for a 5.8 m radius turn and in Figure B~ for an 8 m 
radius turn. 
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Templates for other turn radii may be generated using a recognized program provided 
that-

( i) the base vehicle dimensions shown in Figures 81 and 82 for the 899 and 885 car are 
used: 

(ii) the swept path clearances in Paragraph 83.2 are added; and 

(iii) the turn radii are not less than 6.3 m for the 899 vehicle and 5.8 m for the 885 
vehicle. 

B3.2 Swept path clearances 

Clearances to be added to the base swept path templates in Paragraph 83. 1 to provide the 
required design standard are as follows: 

(a) Manoeuvring clearance To cater for slow moving vehicles travelling \Vithin parking 
aisles or manoeuvring into parking spaces, i.e. at 10 km/h or less, a clearance of 
300 111111 shall be added to both sides of the turning path. 

(b) Circulation clearance Circulating vehicles travelling at speeds higher than 10 km/h, 
i.e. those travelling on access roadways, ramps, circulation roadways and circulation 
aisles, require a further clearance of 300 mm added to one side only. 

B4 PARKING SPACES AND PARKING AISLES 

B4.1 Angle parking space design 

Angle parking space dimensions are derived from the base dimensions of the vehicle by 
adding door opening widths to the base width. Minimum door opening width will be 
sufficient to meet manoeuvring clearance requirements. Different amounts of door opening 
will be required to provide differing levels of service (i.e. ease of access into a vehicle) for 
various user classes (see Table 1.1 ). 

Parking space width is based on the 885 vehicle. Table B 1 sets out the overall space width 
requirements for various door openings. 

Where there is an obstruction adjacent to a space, e.g. a wall, column, shrubs or landscaped 
area, an additional 300 mm clearance is to be provided to the obstruction to achieve the 
designated level of service. 

TABLE Bl 

SP ACE WIDTHS RELATED 
TO DOOR OPENINGS 

(B85 VEHICLE) 

Open door position Space width, m 

Front door-first stop 2.4 

All doors -full open 2.6 

B4.2 Angle parking space length 

The base lengths of the design vehicles are-

(a) 885-4.91 m; and 

(b) B99-5.20 m. 

COPYRIGHT 

( 

C I 



59 AS/\ZS 2890.1 :2004 

The angle parking space length of 5.4 m has been derived by adding a 0.2 111 positioning 
tolerance to the length of the 899 vehicle. 

NOTE: Clause 4.4.1 provides that in New Zealand. only 5.0 m of the space need be pavement 
marked. 

B4.3 Reverse-in parking 

Figures 87 and 88 show typical swept paths for 90 degree reverse-in manoeuvres for 899 
and B85 vehicles respectively. These templates are intended for use only at residential or 
domestic car parks to cater for unusually shaped manoeuvre areas in front of parking 
spaces. Use of each template is described on each Figure. A 300 mm manoeuvring 
clearance shall be added to both sides of each swept path. It should also be noted that it is a 
requirement when applying the templates that the full depth of parking space corresponding 
to the angle of turn prior to reverse in, be provided. 
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FIGURE B3 EXAMPLE OF THE B99 DESIGN TEMPLATE-6.3 m RADIUS TURN 
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LEGEND: 

Denotes the B99 base dimension swept path 
Denot es the B99 design template wh ich includes 
manoeuvring and circulat ion clearances. 300 mm 
on the inside and 600 mm on the outs ide 

. 
FIGURE B4 EXAMPLE OF THE 899 DESIGN TEMPLATE-8.0 m RADIUS TURN 
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Denotes the B85 base dimension swept path 
Denotes the B85 design template which includes 
2 x 300 mm manoeuvring clearances only 
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FIGURE B5 EXAMPLE OF THE B85 DESIGN TEMPLATE-5.8 m RADIUS TURN 
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Turn radius-8.0 m 
Scale 1:200 

LEGEND: 

Deno tes the B85 base dimens ion swept path 
Deno tes the B85 design templa te which includes 
2 x 300 mm ma noeuvring c learances only 
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FIGURE B6 EXAMPLE OF THE B85 DESIGN TEMPLATE-8.0 m RADIUS TURN 
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Typical manoeuvre for 
driving forward out of 
a con fin e d space 

Posi tion of rea r of 
vehicle at end of 
reversing manoeuvre-, 

1.15 3.05 0.8 

• i I • · i I • 
1.EIITI 
~ 

goo 

20° 

SCALE 1:200 

Vehic le enters by driving forward then turns left until i t is aligned at the desired 
ang le (e.g. 45°). It t hen reverses into a posit ion so that it is aligned at 90 degrees 
t o the entry path. It the n drives out by turning slightl y to the right then left , then 
right so that it exits in the opposite direction to the entry. 

NOTE: These templates do not include the 300 mm manoeuvring clearances. see Paragraph B4.3. 

FIGURE 87 REVERSE-IN MANOEUVRE TEMPLATE-899 CAR 
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goo 70° 

45° 20° 
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SCALE 1:200 

Vehic le enters by driving forward then turns left until it is al igned at the des ired 
angle le.g. 45°). It then reverse s into a position so tha t i t is aligned at 90 
degrees to the entry path. It then driv es out by turn ing slightly to the righ t then 
left, then right so that it exits in the opposite direction to the entry. 

NOTE: These templates do not include the 300 mm manoeuvring. clearances. see Paragraph 84.3. 

FIGURE B8 REVERSE-IN MANOEUVRE TEMPLATE-B85·CAR 
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B4.4 Design of parking aisle for manoeuvring 

Constant radius swept turning paths, based on the design vehicle's minimum turning circle 
are not suitable for determining the aisle width needed for manoeuvring into and out of 
parking spaces. Drivers can manoeuvre vehicles within smaller spaces than swept turning 
paths would sugge_st. Wider parking spaces require s lightly smal ler aisle width. 

A fie ld study involving a 885 vehicle with experienced driver was therefore carried out to 
determine minimum aisle widths for a range of three parking space widths encompassing 
those in Table 82. The 885 vehicle was used for the reasons given in Paragraph 82.3. 

T he study involved marking parking spaces, and parking vehicles in the centre of adjacent 
spaces so that the distance between adjacent vehic les was equal to the required door 
opening. All vehicles were parked so that either the front or the rear extremity of the 
vehic le was located at the extremity of the space nearest the aisle, to provide for the worst 
situation. Similarly, vehicles were parked at the extremity of spaces on the opposite side of 
the aisle to simulate the minimt:im aisle width. 

The aisle width was varied until the design vehicle could just be satisfactorily parked in the 
space in one manoeuvre. Both drive-in and reverse-in manoeuvres were checked for each c· 
parking space/aisle combination. 

The combination of parking space width and aisle widths required for the parking 
manoeuvres is shown in Table 82. The dimensions in Table 82 are based on a parking 
space length of 5.4 m. 

NOTE: The figures in Table B2 cannot be extrapolated to other space width /aisle width 
combinations. 

The aisle width in Table 82 may not allow for-

(a) requirements for circulating vehicles (see Paragraph 84.6); or 

(b) room to make a small radius turn into or out of a circulation roadway, from or to the 
end of the parking aisle (this has to be checked if necessary as specified in Clause 
2.5.2(c)). 

TABLE B2 

AISLE WIDTHS FOR 90 DEGREE ANGLE-PARKING 
MANOEUVRES (B85 VEHICLE) 

metres 

Nominated parking 
space width 

Base aisle 
width 

Minimum aisle width including 
manoeuvring clearance 

2.4 

2.5 

2.6 

5.6 

5.2 

4.8 

(2 x 300 mm) 

6.2 

5.8 

5.4* 

* Applies on ly to one-way aisles. The Standard requires aisles for 90 degree 
parking to be always two-way. i.e. 5.8 m wide, see Figure 2.2. Note also that 
Figure 2.2 provides for some greater aisle w idth and space width options 
than in this Table for some user classes. 

B4.5 Angle parking at other than 90 degrees 

The field trials referred to in Paragraph 84.3 also encompassed parking angles other than 
90 degrees. Table 83 shows as an example, the aisle widths that are required for a parking 
space width of 2.5 m. 
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TABLE B3 

BASE DIMENSIONS FOR ANGLE PARKING OTHER THAN 90 DEGREES 

Parking angle S1rnce width Base aisle Aisle width including manoeuvring 
degrees 

m width, m clearances (2 x 300 mm), m 

30 2.5 2.2 2.8 

45 2.5 3. 1 3.7 

60 2.5 4.0 4.6 

B4.6 Circulating traffic in the parking aisle 

In addition to determining the required width of parking aisles for manoeuvring, a check is 
needed to ensure that there is sufficient width for circulating traffic. The required minimum 
aisle widths for circulating traffic are as shown in Table B4. 

TABLE B4 

PARKING AISLE WIDTHS FOR 
CIRCULATING TRAFFIC 

(Applies also to ramps and circulation roadways) 

Aisle direction 

NOTES: 

Base width 

m 

2.0 

4.0 

Width including 
manoeuvring and circulation 

clearances, m 

2.9 (Note I) 

5.8 (Note 2) 

Includes t,,·o manoeuvring clearances (2 x 300 mm) and one 

c irculation clearance ( I x 300 mm) (see Paragraph B3.2). 

2 Includes clearances as in Note I for both direct ions of trave l. 

The one-way value applies only to aisles with other than 90 degree parking. The two-way 
value applies only to aisles with 90 degree parking. In most cases, the width required for 
manoeuvring will be greater than those shown in Table B4. 

B4. 7 Ramp and circulation roadway widths 

The same principles apply to the determination of ramp and circulation roadway widths as 
apply to widths required for circulating traffic in parking aisles (see Paragraph B4.5). Thi! 
widths given in Table B4 are therefore appropriate in thi s case also. 

B4.8 Parking in residential and domestic car parks 

A reduction in aisle width from 6.3 m to 5.5 111 has been allowed in Figure 2.2 at User class 
I A developments (see Clause 1.4) for 90 degree turns into parking spaces. This concession 
which is designed to be of assistance where space is limited, recognizes that such 
developments wi II have low turnover and users generally prepared to accept some 
inconvenience when entering or leaving the parking space. Tests have shown that most 
vehicles larger than the B85 vehicle will need to make a 3-point turn if the manoeuvring 
space is the minimum allowable. Some very large vehicles may need to make a 5-point turn. 
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BS GROUND CLEARANCE 

A base dimension for ground clearance based on measurements of actual vehicles has been 
adopted as 120 mm (fully loaded vehicle). The following additional base dimensions have 
been adopted: 

(a) The vehicle ~s to be capable of negotiating a sharp 8 degree grade change, positive or 
negative, w ithout any part of the underside between axles grounding (adopted from 
ADR 43) . 

(b) The departure angle is 10 degrees (determined by measurement of actual vehicles). 

NOTE: Approach angles for most vehicles will be greater than IO degrees, but for practical 
purposes it has been adopted as IO degrees. 

This means in effect that if a grade change of more than 8 degrees (or 14 percent) is 
required , it needs either to be effected in two or more stages, each separated by at least the 
longest wheelbase among vehicles using the facility, or by design of a vertical curve which 
will achieve the same objective. This grade change has been reduced to 12.5 percent in the 

C 

Standard (see C lause 2 .5.3(d)) to provide an additiona l clearance margin. The wheelbase of ( 
the B99 vehicle is 3.05 m. 

NOTE: It has been established that despite the foregoing, some of the more exotic sports cars can 
have significantly lower ground c learances. If it is desired to provide a faci lity for this type of 
vehicle, designers should consider modifying the design aids g iven in this Standard to suit. 

B6 HEADROOM 

The height of all passenger cars and station wagons is below 1.5 metres. The clear height 
between floors must also cater for persons walking with reasonable comfort and safety. The 
99th percentile height of the Australian male is I .88 m. 

Vans and off-road vehicles used as private passenger vehicles need to be catered for. As 
noted in Paragraph AS , whilst the majority of these are below 2000 mm in height, there are 
some commonly used vehic les whose height is approaching 2200 mm. Furthermore, 
vehicles in this category are commonly used by people with disabilities who require 
headroom for a veh ic le of up to 2200 mm in height. 

Taking these factors into account the general minimum headroom requirement specified in 
Clause 5.3. 1 has been set at 2.2 m with a further requirement that warning gauges be 
provided when the headroom is less than 2 .3 m. (= 

NOTE: A blanket requirement of2.3 m minimum headroom applies to all travel paths to and from 
parking spaces for people with disabilities, together with additional headroom above such spaces 
for unloading roof-mounted wheelchairs. see AS/NZS 2890.6*. 

* In preparation. See f<.H1t11ote to Clause 1.2. 
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APPENDIX C 

GROUND CLEARANCE TEMPLATES 

(Normative) 

Cl GENERAL 

The templates shown in Figure Cl shall be used to check that adequate ground clearance is 
provided-

(a) for the B99 car at all car parks other than those on domestic properties; and 

(b) for the B85 car at car parks on domestic properties; 

on ramps, circulation roadways, access driveways or othei· vehicular paths where there is a 
grade change or an irregularity in the vertical alignment, e.g. a hump, dip or gutter. 

NOTE: These templates provide for a minimum ground clearance of 120 mm. Where it is desired 
to provide for a lesser clearance (see Appendix B, Paragraph B5), the template should be adjusted 
by lowering the level of the underside of the vehicle. 

C2 METHOD OF USE 

The templates are used as follows: 

(a) Prepare a longitudinal section of the grade change or irregularity to natural scale, and 
to the same scale as the template. 

(b) Apply the template to the longitudinal section plot so that the two knife edges 
representing the vehicle wheels sit on the plot. Move the template back and forth 
along the plot, ensuring that the heavy line, representing the underside of the design 
vehicle, does not fall below the plot at any point. 

NOTE: It will normally be necessary to photocopy Figure Cl onto transparent film. 
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APPENDIX D 

CAPACITY PROVISION AT ENTRY AND EXITS AT LARGE CAR PARKS 

(Informative) 

It has been established that large car parks operate most efficiently if they are planned in 
such a way that they operate in units of up to about 500 cars . Entry and exit points should 
be designed so that the facility can be adequately serviced in the peak period of the car 
park. 

The number of entry and exit lanes required in a large car park will depend on the 
following: 

(a) The total number of peak hour vehicle movements, estimated from the total number 
of parking spaces in the car park multiplied by the mean expected turnover per 
parking space. 

(b) The proposed number of entry/exit locations. 

(c) The vehicular capacity of the lanes at the entry/exit point (see below). 

(d) Any additional lanes needed to meet capacity requirements at the access 
. driveway/frontage road intersection. 

In the absence of alternatively researched data, the following maximum lane capacities 
shou ld be used in determining the number of entry or exit lanes required: 

(i) Entry point-

(A) free flow-600 vehicles/hour/lane; 

(B) card reader-400 vehicles/hour/lane; 

(C) automatic ticket issue and boom gate-:-300 vehicles/hour/lane; 

(D) manually controlled-250 vehicles/hour/lane. 

(ii) Exit point-

(A) free flow-600 vehicles/hour/lane; 

(B) 

(C) 

ticket or token acceptance unit and boom gate-300 vehicles/hour/lane; 

cashier controlled-200 to 250 vehicles/hour/lane, depending on the parking 
fee structure. 

Locations where high volume entry and exit points J0111 frontage roads, i.e. general ly, 
driveways or intersections in Categories 3 to 5, should be analysed to ensure that traffic 
operating characteristics are satisfactory. In particular, unsignalized driveways and 
intersections should be checked to ensure that the absorption capacity for traffic entering or 
crossing the frontage road stream is adequate during times of peak activity. Likewise the 
capacity of signalized intersections should be checked using accepted techniques. Failure of 
a proposed entry or exit point to meet projected traffic capacity requirements could require 
either redesign, duplication, relocation or reduction in the number of parking spaces 
serviced by that entry or exit point. 
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