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1. INTRODUCTION 

1.1 BACKGROUND 

As a result of continuous growth in the northern part of Hornsby Shire and 
more particularly in the Central Coast, traffic congestion is being 
experienced on the F3 Motorway. 

A traffic study has been undertaken including relevant surveys to ascertain 
the merits of providing, at least during the peak periods, one lane, in the 
peak direction, dedicated to high occupancy and possibly to "high value" 
(freight, commercial) vehicles. 

Rust PPK Pty Ltd has been commissioned to organise and manage a survey 
to identify the current car occupancies and mix of traffic along the F3 
Motorway. 

1.2 OBJECTIVE OF SURVEY 

The objective of the study is to explore the feasibility of providing a Transit 
lane on the F3 Motorway, in the southbound direction during the morning 
peak period, between the Hawkesbury River and Pearce's Corner. The 
Study area is shown in Figure 1. 
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2. SURVEYS 

2.1 OCCUPANCY 

An Occupancy survey was carried out on Wednesday 13 November 1996, 
during the morning peak period, between 7.00 am and 9.00 am. 
The survey was carried out at the following locations along the southbound 
carriageway of the of the F3 Motorway: 

• Southbound lanes at the Berowra exit; 

• Berowra exit lane; 

• Windybanks entry lane (Berowra); 

• Ku-Ring-Gal Chase Road, entry lane; 

• Pacific Highway, exit towards City; 

• Pacific Highway, exit towards Hornsby. 

The following information was recorded for the southbound direction: 

• Number of persons in cars (1, 2, 3, 4 +); 
• Number of taxis; 

• Number of commuter buses; 

• Number of coaches; 

• Number of rigid trucks; 

• Number of articulated trucks. 

2.2 TRAVEL TIME 

A Travel Time survey was carried out on Wednesday 13 November 1996, 
during the morning peak period, between 6.45 am and 8.50 am. Eight 
runs were made from the Brooklyn entry ramp to Pennant Hills Road. 
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The survey was carried out for the following sections along the southbound 
carriageway of the of the F3 Motorway: 

• Brooklyn-entry to lane change; 

mi Lane change to Berowra exit; 

• Berowra exit to Windybanks entry; 

• Windybanks entry to Lane change; 

• Lane change to Ku-Ring-Gai Chase Road; 

• Ku-Ring-Gai Chase Road to Pacific Highway exit; 

• Pacific Highway exit to Pennant Hills Road. 

The following information was recorded for the southbound direction, for 
the runs undertaken: 

• The time to travel each link; 

• Link distance. 

The average link speed was then calculated from this information. 

2.3 CLASSIFICATION COUNTS 

The Classification Count survey was carried out between 16 November 
and 8 December, 1996, at the following locations along the southbound 
carriageway of the of the F3 Motorway. 

• At the Hawkesbury Bridge south of Brooklyn 'ON' ramp; 

• Between Berowra 'EXIT' ramp and Windybanks 'ON' ramp; 

• Between Windybanks 'ON' ramp and Ku-Ring-Gai Chase Road; 

• At Edgeworth David Avenue. 

Technical difficulties with the counters resulted in the survey being 
extended beyond the seven (7) days originally proposed. For this reason 
the weekly results at some locations are an amalgamation of days from 
different weeks. 
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2.3.1 INFORMATION COLLECTED 

Volumes 

The following information was recorded for the southbound lanes: 

• Volumes by lane by 15 minute intervals for 24 hours for seven days. 

Speed by Lane 

Spot speeds by lane was recorded and classified for a 24 hours day, for 
seven (7) days. The speed survey by lane for the Monday Morning Peak 
hour period 7 am to 9.00 was part of the volumes survey (see above 2.3.1). 
The following information was recorded for the southbound direction: 

• Total volumes per 1/4 hour; 

• Volumes of light vehicles, per 1/4 hour, (classification 1 & 2); 

• Volumes of heavy vehicles per 1/4 hour, (classification 3 t o  12); 

• Volumes of light vehicles, per 1/4 hour, per lane; 

• Volumes of heavy vehicles per 1/4 hour, per lane. 
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3. RESULT OF SURVEYS 

he information collected along each section of the F3 Motorway is 
included in Appendices A to E respectively. 

3.1 CAR OCCUPANCIES 

The average car occupancies along each of the surveyed sections of the F3 
Motorway are summarised in Table 3.1. 

TABLE 3.1A CAR OCCUPANCIES (EXIT AND ENTRY RAMPS) 

ROAD SECTION PROPORTION OF LIGHT 
VEHICLES 

CAR 
OCCUPANCY 

TOTAL 
VOLUMES 

F3 SOUTHBOUND 
RAMPS 
(all sections) 

with 2 & more 
people 

with 3 & more 
people 

(persons/car) (light 
vehicles) 

Berowra exit lane 26.34% 3.040/0 1.34 987 

Windybanks entry lane 16.27% 2.40% 1.24 916 

Ku-Ring-Gai Chase Road, 
entry lane 

13.73% 5.30% 1.28 641 

Pacific Highway exit 
towards City 

18.86% 2.87% 1.28 3585 

Pacific Highway exit 
towards Hornsby 

22.01% 4.40% 1.33 159 

ALL SECTIONS 19.21% 3.12% 1.26 34516 
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TABLE 3.1B CAR OCCUPANCIES ON F3 MOTORWAY 

ROAD SECTION PROPORTION OF 
LIGHT VEHICLES 

CAR 
OCCUPANCY 

TOTAL 
VOLUMES 

F3 
SOUTHBOUND 
LANES 

with 2 & 

more people 
with 3 & 

more 
people 

(persons/car) (light 
vehicles) 

BETWEEN F3 F3 F3 
Hawkesbury 
River & Berowra 
exit 

21.04% 1.81% 1.27 5142 

Berowra exit 

ramp & 
Windybanks 

19.78% 1.52% 1.25 4155 

Windybanks & 
Ku-Ring-Cai 
Chase Road, 

Ku-Ring-Gai 
Chase Road & 
Pacific Hwy exit 

19.15°/a 

18.73% 

1.68% 

2.10010 

1.25 

1.26 

5071 

5655 

Pennant Hills Rd 
exit 

18.26% 0.47% 1.20 1906 

ALL SECTIONS 19.45% 1.87°/0 1.25 34516 

On the exit and entry ramps the percentage of light vehicles carrying two 
(2) or more people varied from a high of about 26% on the Berowra exit 
ramp to a low of about 14% on the Ku-Ring-Gai Chase Road entry ramp, 
with the average for all ramps being about 19%. The percentage of 
vehicles carrying three (3) or more people varied from a high of about 5% 
on the Ku-Ring-Gai Chase Road entry ramp to a low of about 2% on the 
Windybanks entry ramp. There was an average of about 3% of vehicles 
carrying three (3) or more people on the ramps. Thus about 19% of all 
light vehicles using the ramps carried two (2) or more persons, while about 
3% were occupied by three (3) or more people. 

Vehicle occupancy varies between 1.24 and 1.34 persons per car on the 
'ON' and 'OFF' ramps to the F3, with the highest vehicle occupancies 
being on the 'OFF' ramps to Berowra and Hornsby. The lowest vehicle 
occupancy of 1.24 persons per vehicle occurs on the Windybanks 'ON' 
ramp. 
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For the Motorway itself, the percentage of vehicles carrying two (2) or more 
people varied from a high of about 21% on the Hawkesbury River to 
Berowra exit section, to a low of about 18% on the Pacific Highway exit to 
Pennant Hills Road section. The percentage of vehicles car-, ing three (3) 
or more people varied from a high of about 2% on the Ku-Ring-Gai Chase 
Road to Pacific Highway exit section to a low of about 0.5% on the Pacific 
Highway exit to Pennant Hills Road section. 

Vehicle occupancy along the F3 varied from a high of 1.27 persons per 
vehicle on the section between the Hawkesbury River and the Berowra exit 
to a low of 1.20 persons per vehicle on that section of the F3 between the 
Pacific highway exit and Pennant Hills Road. The average vehicle 
occupancy over all sections was 1.25 persons per vehicle. 

3.2 TRAVEL TIME SURVEY 

The travel time survey was conducted on Wednesday 13 November 1996 
between 7.00 am and 9.00 am. Eight (8) travel time surveys were carried 
out, with the first commencing at the Brooklyn entry ramp at 6.48 am and 
the last commencing at 8.30 am. For ease of comparison these results were 
averaged over 30 minute time periods. 

The results of the travel time survey are shown in Table 3.2. The results 
show the spread of speed throughout the AM period for the seven (7) 
sections of the F3. 
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TABLE 3 . 2  TRAVEL TIME SURVEY AVERAGE SPEED PER 1 /2  HOUR INTERVAL 

Link Average Speed per half hour interval 

Description Length 
km 

6.45 am 
7.15 am 

7.15 am 
7.45 am 

7.45 am 
8.15 am 

8.15 am 
8.45 am 

Average 
Speed 

Brooklyn Entry to 
Lane Change 

7.00 95.1 78.8 86.9 89.7 87.6 

Lane Change to 
Berowra Exit 

2.02 102.5 92.9 84.1 98.9 92.3 

Berowra Exit to 
Windybanks Entry 

4.04 99.4 91.3 72.4 89.4 88.1 

Windybanks Entry 
to 
Lane Change 

4.1 95.4 89.6 91.3 103.9 95.1 

Lane Change to 
Ku-Ring-Gai Chase 
Rd 

2.1 86.0 86.2 89.1 89.1 87.6 

Ku-Ring-Gai Chase 
Rd to Pacific HWY 
Exit 

4.1 78.7 66.2 76.1 83.6 76.1 

Pacific HWY Exit 
to 
Pennant Hills Rd 

0.6 61.8 60.2 57.2 65.2 61.1 

TOTAL 23.96 88.4 80.8 79.6 87.2 84.0 

The fastest run occurred during the 6.45 am to 7.15 am period with an 
average speed of 88.4km/h, while the slowest run occurred in the 7.45 am 
to 8.15 am period with an average speed of 79.6km/h. The overall average 
speed of all runs was 84.0km/h. 

Appendix A shows the variation in speed for the runs over each of the 
sections of the F3. From the graph it can be seen that the average speed 
generally increases for the two lane section to the Berowra exit after climb 
up the hill from the Hawkesbury River in the three lane section. 
There is some variation in speeds between the Berowra exit and 
Windybanks, and Windybanks and the change to three lanes. This 
variation could be as the result of an unreported incident during the survey. 
The highest average speed of all runs occurred in the Windybanks to the 
lane change section. 

Speeds then generally reduce in each of the remaining three sections of the 
survey to Pennant Hills Road, with the lowest average speed of all runs 
being in the section between the Pacific Highway exit and Pennant Hills 
Road. 
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Given the results of the survey it can be concluded that travel speeds are 
beginning to be effected before 7 am, the differences in speeds between 
links are not reduced until after 8.15 am. 

3.3 VEHICLE CLASSIFICATION 

Light vehicles accounted for an average of 93% of all vehicles along the F3 
Motorway, with a range of between 92% and 94%, except for that section 
of the F3 between the Pacific Highway exit and Pennant Hills Road, where 
it reduced to about 89°/s. 

The volume and proportions of each class of vehicle along the Corridor are 
summarised in Table 3.3 . 
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TABLE 3.3 VEHICLE CLASSIFICATION 

LOCATION VOLUMES PERCENTAGE 
Between Hawkesbury River and Berowra exit 

Light Vehicles 5142 93.44% 
High Value Vehicles 

Rigid Trucks 155 2.82% 
Semi Trailers 189 3.43% 

Taxis 1 0.02% 
Buses 6 0.11% 

Coaches 10 018% 
Total 361 6.56% 

TOTAL 5503 100.00% 
Between Berowra exit and Windybanks 

Light Vehicles 4155 92.44% 
High Value Vehicles 

Rigid Trucks 143 3.18% 
Semi Trailers 181 4.03% 

Taxis 1 0.02% 
Buses 5 0.11% 

Coaches 10 0.22% 
Total 340 7.56% 

TOTAL 4495 100.00% 
Between Windybanks and Ku-Ring-Gai Chase 
Road 

Light Vehicles 5071 93.47% 
High Value Vehicles 

Rigid Trucks 151 2.78% 
Semi Trailers 181 3.34% 

Taxis 3 0.06% 
Buses 5 0.09% 

Coaches 14 0.26% 
Total 354 6.53% 

TOTAL 5425 100.00% 
Between Ku-Ring-Gai Chase Road and Pacific 
Highway exit 

Light Vehicles 5655 93.77% 
High Value Vehicles 

Rigid Trucks 167 2.77% 
Semi Trailers 183 3.03% 

Taxis 5 0.08% 
Buses 6 0.10% 

Coaches 15 0.25% 
Total 376 6.23% 

TOTAL 6031 100.00% 
Between Pacific Highway exit and Pennant 
Hills Road 

Light Vehicles 1906 89.44% 
High Value Vehicles 

Rigid Trucks 84 3.94% 
Semi Trailers 134 6.29% 

Taxis 3 0.14% 
Buses 0 0.00% 

Coaches 4 0.19% 
Total 225 10.56% 

TOTAL 2131 100.00% 
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Rigid trucks, semi-trailers, taxis, buses and coaches have been described as 
High value vehicles in Table 3. The percentage of these vehicles is 
reasonably constant along the F3 from the Hawkesbury River to the Pacific 
Highway exit, varying from a high of about 7.6% to a low of about 6.2% of 
all traffic. On that section of the F3 between the Pacific Highway exit and 
Pennant Hills Road the percentage of high value vehicles increases to just 
over 10.5% of all vehicles on that section. Taxis, buses and coaches 
account for less than one (1) percent of all traffic along the F3. 

The total volumes along all five surveyed sections of the F3 Motorway, are 
included in Appendix F. 

3.4 DAILY COUNTS 

In order to establish the daily variation of traffic, a one week directional 
survey, south bound, of hourly volumes was undertaken. The surveys were 
conducted at the following locations: 

• At the Hawkesbury Bridge south of Brooklyn 'ON' ramp; 

• Between Berowra 'EXIT' ramp and Windybanks 'ON' ramp; 

• Between Windybanks 'ON' ramp and Ku-Ring-Gai Chase Road; 

• At Edgeworth David Avenue. 

The results of this survey are shown in Appendix C. The results show two 
distinct peak periods occurring during the week on the F3 motorway 
southbound. Weekday peak volume occurs between 6.00 am and 7.00 am 
and weekend peak volume occurs between 4.00 pm and 5.00 pm on 
Sunday and 5.00 pm and 6.00 pm on Saturday. 

The Monday am peak is higher than the peak for any other week day. The 
Sunday pm peak volume is similar to the Monday am peak volume, but 
with the peak period extending over a longer time. Saturday exhibits the 
lowest peak of any day. Weekend volumes generally exceed weekday 
volumes from 9.00 am to 11.00 pm. 

As would be expected the peak volume increases to the south along the F3 
with the highest peak volume occurring at Edgeworth David Road. 
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3.5 SPEED SURVEY 

Monday represented the day with highest traffic flows, it was therefore 
chosen to analyse the spot ;peed survey for Monday peak period in detail. 
Volumes by classification, by 85th percentile speed, by lane for each of the 
four survey locations at 15 minute intervals between 7.00 am and 9.00 am 
are shown in Appendix D. This information has been summarised in Table 
3.4 by location, by 85th percentile speed, by volume for the two hour peak 
period. 

Quarter hourly volumes by direction, type, and 85th percentile speed of 
vehicles for Monday between 7 am and 9 am show that speed is greatly 
reduced at Edgeworth David Avenue, Table 3.4. Eighty fifth percentile 
speed at this location is particularly affected in the first hour of the peak, 
Appendix D. The 85th percentile speed reduced to less than 40 km/h 
between 7.00 am and 7.45 am, it then increased to 53 km/h between 7.45 
am and 8.00 am, with a further increase to about 100 km/h for the 
remainder of the survey. 

Volumes, type of traffic and speeds where lane dependent. Lanes closer to 
the shoulder carry a higher percentage of heavy vehicles at lower speeds, 
as shown in Appendix D. 

TABLE 3 . 4  SOUTHBOUND 2 H O U R  PEAK - VOLUMES A N D  PEAK 85TH 

PERCENTILE SPEED 

Location 85% Speed (Km/ph) Volume 
At Hawkesbury Bridge 119.3 5903 
south of Brooklyn 
'ON' ramp 

Between Berowra 113.0 5215 
'EXIT' ramp and 
Windybanks 'ON' 
ramp 

Between Windybanks 113.1 6010 
'ON' ramp and Ku- 
Ring-Gai Chase Road 

At Edgeworth David 
Avenue 
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The travel time and spot speed surveys both show that speed is reduced at 
the southern end of the F3 at the approach to the Pacific Highway and 
Pennant Hills Road exits. Spot speeds and travel times along the remainder 
of the F3 are at an acceptable level. 

Observation of the F3 during the morning peak period indicates that the 
delays experienced at the southern end are associated with the capacity of 
the intersections, particularly at the Pacific Highway exit. The results of the 
travel time and speed surveys supports this observation. To reduce delays 
on the F3 it would be necessary to increase the capacity of the left turn 
movement from the F3 onto the Pacific Highway. 

The current design of the intersection has all movements under signal 
control. If the two (2) left turn lanes from the F3 onto the Pacific Highway 
could be provided with a free left turn, then queuing and delays should be 
reduced on the F3. It may be possible to provide two free left turn lanes by 
a combination of reducing the south bound lanes from Pearces Corner from 
three to two lanes, reducing lane widths, widening pavement on the north 
side and relocating median. 

3.6 POTENTIAL "TRANSIT LANE" VOLUMES 

The potential volumes which could use a dedicated "high occupancy" (cars 
with 2 or more persons, taxis, buses and coaches), and possibly "high 
value" vehicles such as heavy vehicles transporting freight are summarised 
in Table 3.5. Light vehicles with 3 or more people account for less than 
two (2) percent of all light vehicles. 
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TABLE 3.5 POTENTIAL VOLUMES FOR TRANSIT LANE 

2 HOURS PEAK DIRECTION 

ROAD SECTION 
Hawkesbury River to Berowra exit 

Cars with 2 people or more 1082 
Taxis, Buses & Coaches 17 
Heavy vehicles 344 
TOTAL 1443 
Berowra exit to Windybanks entry 
Cars with 2 people or more 822 
Taxis, Buses & Coaches 16 
Heavy vehicles 324 
TOTAL 1162 
Windybanks entry to Ku-Ring-Gai Chase Road 
Cars with 2 people or more 971 
Taxis, Buses & Coaches 22 
Heavy vehicles 332 
TOTAL 1325 
Ku-Ring-Gai Chase Road to Pacific Highway 
exit 
Cars with 2 people or more 1059 
Taxis, Buses & Coaches 26 
Heavy vehicles 350 
TOTAL 1435 
Pacific Highway exit to wards city 
Cars with 2 people or more 676 
Taxis, Buses & Coaches 19 
Heavy vehicles 129 
TOTAL 824 
Pacific Highway exit to Pennant Hills Road 
Cars with 2 people or more 348 
Taxis, Buses & Coaches 7 
Heavy vehicles 218 
TOTAL 573 

3.7 LEVELS OF SERVICE 

The assessment of the capacity of the F3 Motorway is based on an 
assessment of its operating Levels of Service (LoS). The concept of LoS is 
described in Appendix G together with the recommended volumes for 
uninterrupted flow at different Levels of Service. 
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The number of effective traffic lanes, peak hourly one-way volumes (in 
passenger car equivalent PCU) and the corresponding levels of service are 
summarised in Table 4 for the following scenarios: 

• A - Existing conditions; 

• B - Existing Volumes with transit lane for high occupancy vehicles; 

• C - Existing Volumes with transit lane for high occupancy vehicles 
plus rigid trucks and semi-trailers; 

• D - Existing Volumes with additional lane to be used as transit lane 
from existing two lane section north of Berowra exit to Pacific 
Highway. 

For Scenarios B, C and D high occupancy vehicles have been assumed to 
be cars with two (2) or more passengers, buses, coaches and taxis. 

Under Scenario B the transit lane would run at a LoS A from the Berowra 
exit to the Pacific Highway and Pennant Hills Road, and LoS A/B north of 
the Berowra exit from the Hawkesbury River. The remaining lanes would 
operate at a LoS F on the two lane section of the F3 north of Ku-Ring-Gai 
Road. The exit ramp to the Pacific Highway would operate at a LoS E. 

If rigid trucks and semi-trailers are also permitted to use the dedicated 
transit lane, Scenario C, then this lane will operate at LoS C between the 
Hawkesbury River and the Pacific Highway exit, on the Pacific Highway 
and Pennant Hills Road exits it would operate at a LoS B and A 
respectively. The other lanes would operate at a LoS E of F from the start of 
the two lane section north of the Berowra exit south to the start of the 
Pacific Highway exit. The LoS on the Pacific Highway exit ramp would be 
D and on the Pennant Hills Road exit B/C. 

If an additional lane were to be constructed from the two (2) lane section 
north of the Berowra exit to the pacific Highway then the LoS would be as 
shown for Scenario D. The transit lane will operate at a LoS A for the 
length of the motorway south from the Hawkesbury River. The LoS of the 
other traffic lanes varies from D to B. 

Due to the decrease in LoS of the other traffic lanes to E and F with 
scenarios B and C it would not be of benefit to provide a dedicated transit 
lane along the F3 Motorway with the existing number of lanes provided. If 
however an additional lane were to be constructed on the two section then 
the LoS would improve to between D and B for general traffic. 
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TABLE 4 LEVELS OF SERVICE 

A - EXISTING CONDITIONS 

ROAD SFCTION F3 Motorway 
Other lanes Transit Lane 

Lanes Vol (pcu) LoS Vol (pcu) LoS 
Hawkesbury River to Two Lane 
section 

3M 3447 

Two Lane section to Berowra 
exit 

2M 3447 D/E 

Berowra exit to Windybanks 
entrance 

2M 2849 C/D 

Windybanks entrance to Ku- 2M 3420 D/E 
Ring-Gai Chase entrance 

Ku-Ring-Gai Chase entrance to 3M 3781 
Pacific Highway exit 

Pacific Highway exit 2M 2307 

Pacific Highway exit to Pennant 3M 1479 
Hills Road 

B - EXISTING CONDITIONS WITH TRANSIT LANE 
TRANSIT LANE FOR HIGH OCCUPANCY VEHICLES 

ROAD SECTION F3 Motorway 
Other lanes Transit Lane 

Lanes Vol 
(pcu) 

LoS Vol 
(pcu) 

LoS 

Hawkesbury River to Two Lane section 3M 2737 C 710 A/B 

Two Lane section to Berowra exit 2M 2737 F 710 A/B 

Berowra exit to Windybanks entrance 2M 2335 F 514 A 

Windybanks entrance to Ku-Ring-Gai 2M 2802 F 618 A 
Chase entrance 

Ku-Ring-Gai Chase entrance to Pacific 3M 3105 D 676 A 
Highway exit 

Pacific Highway exit 2M 1802 E 505 A 

Pacific Highway exit to Pennant Hills Road 2M 1303 C 176 A 
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C - EXISTING CONDITIONS WITH TRANSIT LANE 
TRANSIT LANE FOR HIGH OCCUPANCY VEHICLES AND TRUCKS 

ROAD SECTION F3 Motorway 
Other lanes Transit Lane 

Lanes Vol (pcu) LoS Vol 
(pcu) 

LoS 

Hawkesbury River to Two Lane section 3M 2260 C 1187 C 

Two Lane section to Berowra exit 2M 2260 F 1187 C 

Berowra exit to Windybanks entrance 2M 1867 E 982 B/C 

Windybanks entrance to Ku-Ring-Gai 2M 2319 F 1101 C 
Chase entrance 

Ku-Ring-Gai Chase entrance to Pacific 3M 2595 E 1186 C 
Highway exit 

Pacific Highway exit 2M 1592 D 715 B 

Pacific Highway exit to Pennant Hills 2M 1003 B/C 476 A 
Road 

D - ADDITIONAL LANE FOR TRANSIT LANE 

ADDITIONAL TRANSIT LANE FOR HIGH OCCUPANCY VEHICLES FROM THREE 

LANES ON F3 (2M - 1 HOUR) 

ROAD SECTION F3 Motorway 
Other lanes Transit Lane 

Lanes Vol 
(pcu) 

LoS Vol 
(pcu) 

LoS 

Hawkesbury River to Two Lane section 3M 2737 C 710 A/B 

Two Lane section to Berowra exit 3M 2737 C 710 A/B 

Berowra exit to Windybanks entrance 3M 2335 C 514 A 

Windybanks entrance to Ku-Ring-Gai 3M 2802 C/D 618 A 
Chase entrance 

Ku-Ring-Gai Chase entrance to Pacific 3M 3105 D 676 A 
Highway exit 

Pacific Highway exit 3M 1802 B 505 A 

Pacific Highway exit to Pennant Hills 2M 1303 B 176 A 
Road 
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Survey 

A site survey was carried out on 13 January 1997 to confirm lane and 
shoulder widths, number of lanes and chainages of relevant features 
between the Brookland entrance and Pennant Hills Road. The results of 
this survey are shown in Appendix B. 

The combined width of shoulder for both sides of the carriageway varies 
from 4.3 metres to 5.1 metres between the Brookland entrance ramp and 
the Alexandria Parade road bridge. This is wide enough to allow the 
construction of an additional 3.7 metre lane for this length without any 
increase in pavement construction, though the resulting shoulders would 
be to narrow for use as a breakdown lane. 

At the Alexandria Parade road bridge the combined shoulder width is 2.5 
metres. It appears that it may not be possible to continue the additional 
lane past the bridge abutments. 

3.8 CRASH DATA 

There appears to be an unreasonably high number of crashes occurring 
along the F3. Crash data analysis was not included in this study so it is not 
possible to comment on crash rates, types or causes. 

There is some anecdotal evidence that headways are low for the speeds 
being recorded on the F3. It would be necessary to carry out a study of 
crash data to determine crash rates, types and causes where possible. 
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4. SUMMARY AND RECOMMENDATIONS 

4.1 SUMMARY 

The objective of the study is to explore the feasibility of providing a Transit 
lane on the F3 Motorway, in the southbound direction during the morning 
peak period, between the Hawkesbury River and Pearce's Corner. 

The following surveys were carried out: 

• Vehicle occupancy; 

• Travel time; 

• Classification counts which gave; 

• Volumes at 15 minute intervals by lane; 

• Speed by lane by classification spot speed. 

The vehicle occupancy survey showed that along the F3 about 19.5% of 
light vehicles carried two (2) or more passengers while about 1.9% carried 
three (3) or more passengers, with an average car occupancy of 1.25 
people per vehicle. 

The 8 runs undertaken by drivers for the travel time survey resulted in an 
average speed in excess of 87 km/h for the section between the Brooklyn 
entry ramp and Ku-Ring-Gai Chase Road. The average speed was reduced 
to 76 km/h for the section between Ku-Ring-Gai Chase Road and the 
Pacific Highway exit and to 61 km/h for the section between the Pacific 
Highway exit and the Pennant Hills Road exit. 

Light vehicles, as shown by the vehicle classification survey, accounted for 
an average of 93% of all vehicles along the F3 Motorway, with a range of 
between 92% and 94%, except for that section of the F3 between the 
Pacific Highway exit and Pennant Hills Road, where it reduced to about 
89%. 

The results of the volume counts showed two distinct peak periods 
occurring during the week on the F3 motorway southbound. Weekday 
peak volume occurs between 6.00 am and 7.00 am and weekend peak 
volume occurs between 4.00 pm and 5.00 pm on Sunday and 5.00 pm 
and 6.00 pm on Saturday. The Monday am peak is higher than the peak 
for any other week day. 
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The Sunday pm peak volume is similar to the Monday am peak volume, 
but with the peak period extending over a longer time. Weekend volumes 
generally exceed weekday volumes from 9.00 am to 11.00 pm. 

As would be expected the peak volume increases to the south along the F3 
with the highest peak volume occurring at Edgeworth David Road 

The spot speed data collected showed that the 85th percentile speed varied 
from 119.3 km/h at the Hawkesbury Bridge to 70.6 km/h at Edgeworth 
David Avenue. 

The travel time and spot speed surveys both show that speed is reduced at 
the southern end of the F3 at the approach to the Pacific Highway and 
Pennant Hills Road exits. Observation of the F3 during morning peak 
period indicates that the delays experienced at the southern end are 
associated with the capacity of the intersections, particularly at the Pacific 
Highway exit. The results of the travel time and spot speed surveys 
supports this observation. To reduce delays on the F3 it would be 
necessary to increase the capacity of the left turn movement from the F3 
onto the Pacific Highway. 

If a transit lane were introduced on the existing carriageway for vehicles 
with two (2) or more passengers, the Level of Service (LoS) of the transit 
lane would generally be A, with the LoS of the other lanes reducing to as 
low as F. If high value vehicles were allowed into the transit lane the LoS 
of the transit lane would reduce to C, with some sections of the other lanes 
still exhibiting a LoS of F. If an additional lane were added to the F3 to 
give three lanes between the Hawkesbury River and Hornsby, the transit 
lane would have a LoS A, with the lowest LoS on the other traffic lanes 
being D. 

4.2 CONCLUSIONS 

Speeds are generally acceptable along the length of the F3 except at the 
exit to Pennant Hills Road and the Pacific Highway. 

The delays on the F3 motorway southbound are a result of traffic queuing 
to leave the F3 and entering the Pacific Highway. If two free left turn lanes 
can be provided onto the Pacific Highway then delays on the F3 will be 
reduced. 

4.3 RECOMMENDATIONS 

The dedication of an existing lane or construction of an additional lane to 
operate as a transit or high occupancy lane is not recommended at this 
time. 
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A study be carried out to investigate the possibility of providing two free 
left turn lanes onto the Pacific Highway, but also retain signalised 
pedestrian crossing. 

An analysis of crash data be carried out to determine if possible the 
contributing factors in crashes on the F3. This study should cover both 
directions of travel and extend from Pearce's Corner north to the Gosford 
interchange. 
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Figures 
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Traffic and Transport Surveys Pty Ltd 

Client : Rust PPK 
Job : F3 Motorway Survey 
Description : Travel Time Survey 
Route : F3 Motorway at Berowra 
Day/Date : Wed 13/11/96 

Node Description Time 

at Node 

Link 

Time 

Link 

Distance 

Link 

Speed 

Time 

at Node 

Link 

Time 

Link 

Distance 

Link 

Speed 

1 Brooklyn Entry 6:48:44 7:01:02 

04:36 7 91.3 04:15 7 98.8 
2 Lane Change 6:53:20 7:05:17 

01:09 2.02 105.4 01.13 2.02 99.6 
3 Berowra Exit 6:54:29 7:06:30 

02:31 4.04 96.3 02:22 4.04 102.4 

4 Windybank Entry 6:57:00 7 08 52 
02:42 4.1 91.1 02:28 4.1 99.7 

5 Lane Change 6:59:42 7:11:20 

01:30 2.1 84.0 01:26 2.1 87.9 

6 Kuringai Chase Rd 7:01:12 7:12:46 

02:36 4.1 94.6 03:55 4.1 62.8 

7 Pacific Hwy Exit 7:03:48 7:16:41 

00:34 0.6 63.5 00:36 0.6 60.0 

8 Pennant Hills Road 7:04:22 7:17:17 

Total Link Time 15:38 16:15 

Total Link Dist 23.96 23.96 
Avg Link Speed 89.5 87.3 

Table 1 
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Traffic and Transport Surveys Pty Ltd 

Client : Rust PPK 

Job : F3 Motorway Survey 

Description : Travel Time Survey 

Route : F3 Motorway at Berowra 
Day/Date : Wed 13/11/96 

Node Description Time 

at Node 

Link 

Time 

Link 

Distance 

Link 

Speed 

Time 

at Node 

Link 

Time 

Link 

Distance 

Link 

Speed 

1 Brooklyn Entry 7:14:22 7:29:00 
05:39 7 74.3 05:03 7 83.2 

2 Lane Change 7:20:01 7:34:03 

01:22 2.02 88.7 01:15 2.02 97.0 

3 Berowra Exit 7:21:23 7:35:18 

02:30 4.04 97.0 02:50 4.04 85.6 

4 Windybank Entry 7:23:53 7:38:08 
03:01 4.1 81.5 02:30 4.! 98.4 

5 Lane Change 7:26:54 7:40:38 

01:33 2.1 81.3 01:23 2.1 91.1 

6 Kuringai Chase Rd 7:28:27 7:42:01 

03:16 4.1 75.3 04:19 4.1 57.0 

7 Pacific Hwy Exit 7:31:43 7:46:20 

00:34 0.6 63.5 00:38 0.6 56.8 

8 Pennant Hills Road 7:32:17 7:46:58 

Total Link Time 17:55 17:58 

Total Link Dist 23.96 23.96 
Avg Link Speed 80.2 81.3 

Table 2 
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Traf f ic  a n d  T r a n s p o r t  Surveys  P ty  Ltd 

Client : Rust PPK 
Job  : F3 Motorway Survey 

Description : Travel  Time Survey 

Route : F3 Motorway a t  Berowra 

Day/Date : W e d  13/11/96 

Node Description Time 

a t  Node 

Link 

Time 

Link 

Distance 

Link 

Speed 

Time 

a t  Node 

Link 

Time 

Link 

Distance 

Link 

Speed 

1 Brooklyn Entry 7:45:41 7:59:45 
04:19 7 97.3 04:51 7 86.6 

2 Lane Change 7:50:00 8:04:36 
01:58 2.02 61.6 01:25 2.02 85.6 

3 Berowra Exit 7:51:58 8:06:01 
03:12 4.04 75.8 03:31 4.04 68.9 

4 Windybank Entry 7:55:10 8:09:32 
02:28 4.1 99.7 02:58 4.1 82.9 

5 Lane Change 7:57:38 8:12:30 
01:21 2.1 93.3 01:29 2.1 84.9 

6 Kuringai Chase Rd 7:58:59 8.13:59 
03:12 4.1 76.9 03:01 4.1 81.5 

7 Pacific Hwy Exit 8:02:11 8:17:00 

00:41 0.6 52.7 00:50 0.6 43.2 
8 Pennant Hills Road 8.02:52 8:17:50 

Total Link  Time 17:11 18:05 

Total Link  Dist 23.96 23.96 
Avg Link Speed 79.6 76.2 

Table 3 
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Traf f ic  a n d  T r a n s p o r t  Surveys P ty  Ltd 

Client : Rust  PPK 
J o b  : F3 Motorway Survey 
Description : Travel  T ime  Survey 

Route : F3 Motorway a t  Berowra 
Day/Date : W e d  13/11/96 

Node Description Time 

a t  Node 

Link 

Time 

Link 

Distance 

Link 

Speed 

Time 

a t  Node 

Link 

T ime  
_ 

Link 

Distance 

Link 

Speed 

1 Brooklyn Entry 8:14:05 8:30:03 
04:29 7 93.7 04:54 7 85.7 

2 Lane Change 8:18:34 8:34:57 
01:18 2.02 93.2 01:24 2.02 86.6 

3 Berowra Exit 8:19:52 8:36:21 
02:37 4.04 92.6 02:49 4.04 86.1 

4 Windybank Entry 8:22:29 8:39:10 
02:30 4.1 98.4 02:15 4.1 109.3 

5 Lane Change 8:24:59 8:41:25 

01:28 2.1 85.9 01:22 2.1 92.2 

6 Kuringai Chase Rd 8:26:27 i 8:42:47 

02:58 4.1 82.9 02:55 4.1 84.3 

7 Pacific Hwy Exit 8:29:25 8:45:42 

00:37 0.6 58.4 00:30 0.6 72.0 

8 Pennant Hills Road 8:30:02 8:46:12 

Total Link  Time 15:57 16:09 

Total Link  Dist 23.96 23.96 
Avg Link Speed 86.5 88.0 

Table 4 
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Sheet1 

Date 
oiTL _5LilzVLy 

13-Jan-97 
Job No. 54H132A 
Name F3 High Occupancy Study 
Odometer Comments 

,-) 
0.0 Brooklaii id Entrance 

3 lanes 
0.5 Centre line river 

---- 3.9 typical cross section 
2.0m shoulder, 3x3.7m lanes, 2.3m shoulder 

' I  6.8 2 lanes - 9 -i-lcist h. 

7.4 typical cross section 
3.2m shoulder, 2x3.7m lanes, 2.3m shoulder 

8.6 Berowra Exit 
Right shoulder narrows 

10.3 typical cross section 
3.6m shoulder, 2x3.7m lanes, 1.2m shoulder 

..- 
13.4 VVindybanks entrance 
18.5 3 lanes 
18.8 Kuring-gai Chase Road Bridge 

typical cross section 
1.9m shoulder. 3x3.7m lanes. 2.4m shoulder 

19.3 Mt Kuring-gai entrance 
21.6 typical cross section 

2.8m shoulder, 3x3.7m lanes, 2.3m shoulder 
22.1 80 km/hr speed limit sign 
22.4 80 km/hr speed limit sign 
22.9 Road bridge 

cross section 
1.9m shoulder, 3x3.7m lanes, 0.6m shoulder 

23.0 Pacific Highway Exit 
23.2 end of Pacific Highway exit weave 

cross section 
1.9m shoulder, 2 lanes exit 8.6m. 3x3.7m lanes, 0.7m shoulder 

23.4 2 lanes 
23.8 3 lanes 
23.9 Pennant Hills Road Exit 

cycle lane provided to Pennant Hills Road 
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Volumes 
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all-lanes 

F3 MOTORWAY: HOURLY VOLUMES BY DAY 

PROJECT: CAR OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: HAWESBURY RIVER BRIDGE 
Location: 1 
Direction: Southbound 

F3 MOTOWAY: HOURLY V O L U M E S  A T  HAWESBURY RIVER BRIDGE SOUTHBOUND 

Day 
Time 

Mon 
18-Nov 

Tue 
19-Nov 

Wed 
20-Nov 

Thu 
21-Nov 

Fri 
22-Nov 

Average 
Weekday 

Sat 
23-Nov 

Sun 
24-Nov 

Average 
Weekend 

0:00 0:39 331 146 142 210 217 209 204 335 270 
1:00 1:59 183 96 107 184 155 145 120 190 155 
2:00 2:39 176 103 122 173 192 153 116 134 125 
3:00 3:59 275 100 144 240 223 196 130 107 119 
4:00 4:59 550 261 275 408 463 391 219 125 172 
5:00 5:59 1628 981 926 1564 1535 1327 648 303 476 
6:00 6:59 3758 2489 2920 3669 3288 3225 1158 669 914 
7:00 7:39 3458 2042 2950 3320 2356 2825 1407 969 1188 
8:00 8:59 2445 1322 2105 2385 1360 1923 1595 1414 1505 
9:00 9:59 1874 971 1638 2058 990 1506 1812 1864 1838 

10:00 10:59 1658 955 1448 1621 890 1314 1975 2147 2061 
11:00 11:59 1431 1066 1260 1375 826 1192 1898 2257 2078 
12:00 12:59 1388 1096 1233 1321 793 1166 1641 2051 1846 
13:00 13:59 1425 962 1212 1364 907 1174 1601 2072 1837 
14:00 14:59 1084 1362 1482 1589 917 1287 1723 2655 2189 
15:00 15:59 904 1439 1608 1566 902 1284 1789 3081 2435 
16:00 16:59 776 1385 1669 1636 948 1283 2030 3675 2853 
17:00 17:59 668 1254 1523 1490 967 1180 2056 3492 2774 
18:00 18:59 527 795 1147 1161 760 878 1522 2875 2199 
19:00 19:59 332 458 760 769 468 557 1006 2115 1561 
20:00 20:59 249 308 545 557 277 387 727 1650 1189 
21:00 21:59 195 255 427 473 229 316 620 1309 965 
22:00 22:59 131 239 427 381 191 274 547 697 622 
23:00 23:59 132 141 160 304 109 169 446 408 427 

Total 25578 20226 26230 29818 19963 24363 26990 36594 31792 
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w-per lane 

HOURLY VOLUMES BY DAY 

PROJECT: CAR OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: HAWESBURY RIVER BRIDGE 
Location: 1 
Direction: Southbound 

HAWESBURY RIVER BRIDGE LANE 1 

Day 
Time 

Mon 
18-Nov 

Tue 
19-Nov 

Wed 
20-Nov 

Thu 
21-Nov 

Fri 
22-Nov 

Average 
Weekday 

Sat 
23-Nov 

Sun 
24-Nov 

Average 
Weekend 

0:00 0:59 82 90 84 84 92 86 59 86 73 
1:00 1:59 72 62 67 82 73 71 41 67 54 
2:00 2:59 69 69 79 78 78 75 33 31 32 
3:00 3:59 108 70 96 97 100 94 39 33 36 
4:00 4:59 182 165 166 160 185 172 55 36 46 
5:00 5:59 307 326 313 330 315 318 144 101 123 
6:00 6:59 484 459 473 467 427 462 250 237 244 
7:00 7:59 423 445 439 420 447 435 298 314 306 
8:00 8:59 374 372 388 388 363 377 331 338 335 
9:00 9:59 361 299 327 321 356 333 375 392 384 

10:00 10:59 329 274 303 294 337 307 396 430 413 
11:00 11:59 326 268 279 277 373 305 372 476 424 
12:00 12:59 321 293 262 272 347 299 347 442 395 
13:00 13:59 360 323 248 280 366 315 354 427 391 
14:00 14:59 362 366 309 356 378 354 366 500 433 
15:00 15:59 363 349 352 339 373 355 400 577 489 
16:00 16:59 337 374 392 340 370 363 434 722 578 
17:00 17:59 310 323 332 338 366 334 431 694 563 
18:00 18:59 263 277 281 283 319 285 343 577 460 
19:00 19:59 203 207 225 206 254 219 267 409 338 
20:00 20:59 155 155 161 151 167 158 186 345 266 
21:00 21:59 125 133 129 137 148 134 154 274 214 
22:00 22:59 89 124 144 122 136 123 140 195 168 
23:00 23:59 92 78 57 118 82 85 111 151 131 

Total 6097 5901 5906 5940 6452 6059.2 5926 7854 6890 
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HOURLY VOLUMES BY DAY 

PROJECT: C A R  OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: HAWESBURY RIVER BRIDGE 

HAWESBURY RIVER BRIDGE LANE 2 

Day 
Time 

Mon 
18-Nov 

Tue 
19-Nov 

Wed 
20-Nov- 

Thu 
21-Nov 

Fri 
22-Nov 

Average 
Weekday 

Sat 
23-Nov 

Sun 
24-Nov 

Average 
Weekend 

0:00 0:59 213 51 55 121 112 110 134 224 179 
1:00 1:59 104 31 36 99 80 70 75 114 95 
2:00 2:59 101 25 40 91 107 73 81 101 91 
3:00 3:59 159 26 38 135 110 94 87 69 78 
4:00 4:59 310 65 72 225 225 179 153 84 119 
5:00 5:59 781 114 110 744 698 489 422 189 306 
6:00 6:59 1280 58 588 1307 1173 881 702 354 528 
7 0 0  7:59 1330 56 838 1263 267 751 809 516 663 
8:00 8:59 1099 72 787 1079 48 617 853 787 820 
9:00 9:59 946 111 700 976 66 560 979 952 966 

10:00 10:59 845 300 749 852 74 564 1001 998 1000 
11:00 11:59 773 500 702 775 51 560 895 1071 983 
12:00 12:59 759 558 709 766 89 576 835 953 894 
13:00 13:59 746 396 681 741 83 529 849 1023 936 
14:00 14:59 317 659 840 847 58 544 919 1214 1067 
15:00 15:59 170 760 885 860 45 544 914 1281 1098 
16:00 16:59 110 696 900 903 38 529 1044 1344 1194 
17:00 17:59 52 652 833 814 29 476 1031 1218 1125 
18:00 18:59 52 340 668 665 40 353 841 1164 1003 
19:00 19:59 56 179 442 469 40 237 610 1015 813 
20:00 20:59 46 87 318 356 16 165 457 783 620 
21:00 21:59 32 87 270 296 25 142 409 681 545 
22:00 22:59 26 86 260 233 21 125 361 398 380 
23:00 23:59 35 55 97 171 12 74 297 218 258 

Total 10342 5964 11618 14788 3507 9244 14758 16751 15755 
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w-per lane 

1 

1 

HOURLY VOLUMES BY DAY 

PROJECT: CAR OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: HAWESBURY RIVER BRIDGE 

HAWESBURY RIVER BRIDGE LANE 3 

Day 
Time 

Mon 
18-Nov 

Tue 
19-Nov 

Wed 
20-Nov 

Thu 
21-Nov 

Fri 
22-Nov 

Average 
Weekday 

Sat 
23-Nov 

Sun 
24-Nov 

Average 
Weekend 

0:00 0:59 36 5 3 5 13 12 11 25 18 
1:00 1:59 7 3 4 3 2 4 4 9 7 
2:00 2:59 6 9 3 4 7 6 2 2 2 
3:00 3:59 8 4 10 8 13 9 4 5 5 
4:00 4:59 58 31 37 23 53 40 11 5 8 
3:00 5:59 540 541 503 490 322 519 82 13 48 
6:00 6:59 1994 1972 1859 1895 1688 1882 206 78 142 
7:00 7:59 1705 1541 1673 1637 1642 1640 300 139 220 
8:00 8:59 972 878 930 918 949 929 411 289 350 
9:00 9:59 567 561 611 761 568 614 458 520 489 

10:00 10:59 484 381 396 475 479 443 578 719 649 
11:00 11:59 332 298 279 323 402 327 631 710 671 
12:00 12:59 308 245 262 283 357 291 459 656 558 
13:00 13:59 319 243 283 343 458 329 398 622 510 
14:00 14:59 405 337 333 386 481 388 438 941 690 
13:00 15:59 371 330 371 367 484 385 475 1223 849 
16:00 16:59 329 315 377 393 540 391 552 1609 1081 
17:00 17:59 306 279 358 338 572 371 594 1580 1087 
18:00 18:59 212 178 198 213 401 240 338 1134 736 
19:00 19:59 73 72 93 94 174 101 129 691 410 
20:00 20:59 48 66 66 50 94 65 84 522 303 
21:00 21:59 38 35 28 40 56 39 57 354 206 
22:00 22:59 16 29 23 26 34 26 46 104 75 
23:00 23:59 5 8 6 15 15 10 38 39 39 

Total 9139 8361 8706 9090 10004 9060 6306 11989 9148 

1 
Page 1 
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SOUTHBOUND HOURLY - WEEK TRAFFIC VOLUMES: 
Between Berowra ramps and Windybank ramps (16-22 Nov 1996) 
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all-lanes 

1 

1 

F3 MOTORWAY: HOURLY VOLUMES BY DAY 

PROJECT: CAR OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: BETWEEN BEROWRA RAMPS AND WINDYBANKS RAMPS 

Direction: Southbound 

F3 MOTORWAY: HOURLY VOLUMES BETWEEN BEROWRA RAMPS A N D  WINDYBANKS RAMPS LANE SOUTHBOL 

Day 
Time 

Mon Tue Wed Thu Fri W/Day Sat Sun W/End 

18-Nov 26-Nov 27-Nov 28-Nov 22-Nov Average 16-Nov 17-Nov Average 

0:00 0:59 199 169 154 181 169 174 199 341 270 

1:00 1:59 134 141 145 183 138 148 102 174 138 

2:00 2:59 123 147 161 146 167 149 119 122 121 

3:00 3:59 183 160 191 190 177 180 120 105 113 
4:00 4:59 388 322 331 344 400 357 204 110 157 
5:00 5:59 1222 1252 1275 1309 1227 1257 546 250 398 
6:00 6:59 3389 3338 3310 3310 3126 3295 1149 487 818 
7:00 759 3025 2935 2913 2933 2802 2922 1352 798 1075 
8:00 8:59 2167 2038 2092 2037 2033 2073 1489 1235 1362 
,1:00 9:59 1820 1848 1715 1677 1734 1759 1683 1709 1696 

10:00 10:59 1134 1299 1283 1238 1323 1255 1892 2002 1947 
11:00 11:59 545 1104 1243 1242 1316 1240 1736 2042 1889 
12:00 12:59 451 1069 1184 1217 1531 1236 1604 1977 1791 
13:00 13:59 445 1055 1206 1167 1499 1223 1424 2119 1772 
14:00 14:59 1038 1279 1162 1287 1613 1276 1596 2798 2197 
15:00 15:59 1312 1299 1447 1235 1592 1377 1804 3292 2548 
16:00 16:59 1316 1325 1559 1989 1088 1455 2051 3700 2876 
17:00 17:59 1244 1260 1430 1563 887 1382 2219 2591 2405 
18:00 18:59 1124 1085 1127 1305 824 1179 1641 1011 1680 
19:00 19:59 688 689 733 770 311 680 998 943 1131 
20:00 20:59 551 484 531 549 0 529 696 854 880 
21:00 21:59 448 449 476 467 0 460 591 697 721 
22:00 22:59 332 343 404 394 0 373 526 444 544 
23:00 23:59 222 246 273 229 0 243 442 256 399 

Total 23520 25336 26345 26962 23957 26221 26183 30057 28924 

ND 

Note Monday is a compilation o f  2 days as the cord measuring the area was cut in lane 1 as o f  2 pm the figures for lane one relate to the 25/11/96 
This is also the reasons for no counts for the time between 11 am and 1 pm, in lane 1 
The above figures are therefore the derived average o f  other lanes on other weekdays 

The figures for Friday were also derived for both lanes after 5 pm 
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w-per lane 

F3 MOTORWAY: HOURLY VOLUMES BY DAY 

PROJECT: CAR OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: BETWEEN BEROWRA RAMPS AND VVINDYBANKS RAMPS 
Location: 2 
Direction: Southbound 

HOURLY VOLUMES BETWEEN BEROWRA RAMPS AND VVINDYBANKS RAMPS LANE 1 

Date Mon Tue Wed Thu Fri W/Day Sat Sun W/End 
Time 18-Nov 26-Nov 27-Nov 28-Nov 22-Nov Average 16-Nov 17-Nov Average 

0:00 0:59 156 138 128 159 143 145 169 281 225 
1:00 1:59 115 125 129 159 115 129 92 147 120 
2:00 2:59 111 128 145 130 142 131 102 104 103 
3:00 3:59 157 135 161 158 156 153 106 86 96 
4:00 4:59 296 254 252 252 294 270 164 92 128 
5:00 5:59 620 644 642 670 585 632 383 212 298 
6:00 6:59 1069 1061 1064 1045 919 1032 684 381 533 
7:00 7:59 1004 997 1038 1058 974 1014 786 570 678 
8:00 8:59 941 912 961 923 867 921 867 792 830 
9:00 9:59 855 896 866 836 831 857 921 999 960 

10:00 10:59 425 744 729 728 806 686 1017 1073 1045 
11:00 11:59 701 751 753 804 752 958 1090 1024 
12:00 12:59 0 679 716 729 783 727 899 1037 968 
13:00 13:59 0 695 734 712 822 741 875 1081 978 
14:00 14:59 540 778 733 768 847 733 922 1212 1067 
15:00 15:59 743 768 859 780 858 802 995 1392 1194 
16:00 16:59 821 787 888 974 887 871 1027 1449 1238 
17:00 17:59 851 800 879 872 887 858 1103 1282 1193 
18:00 18:59 776 690 712 751 824 751 934 1011 973 
19:00 19:59 505 507 510 524 311 471 677 943 810 
20:00 20:59 400 358 377 417 0 388 487 854 671 
21:00 21:59 341 339 351 360 0 348 438 697 568 
22:00 22:59 279 274 311 314 0 295 409 444 427 
23:00 23:59 188 199 215 193 0 199 342 256 299 

Total 11193 13609 14151 14265 12855 13904 15357 17485 16421 

" • Mon 
25-Nov 
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w-per lane 

F3 MOTORWAY: HOURLY VOLUMES BY DAY 

HOURLY VOLUMES BETWEEN BEROWRA RAMPS AND VV1NDYBANKS RAMPS LANE 2 

Day 
Time 

Mon 
2-Dec 

Tue 
26-Nov 

Wed 
27-Nov 

Thu 
28-Nov 

Fri 
29-Nov 

W/Day 
Average 

Sat 
16-Nov 

Sun 
17-Nov 

W/End 
Average 

0:00 0.59 43 31 26 22 26 30 30 60 45 
1:00 1:59 19 16 16 24 23 20 10 27 19 
2:00 2:59 12 19 16 16 25 18 17 18 18 
3:00 3:59 26 25 30 32 21 27 14 19 17 
4:00 4:59 92 68 79 92 106 87 40 18 29 
5:00 5:59 602 608 633 639 642 625 163 38 101 
6:00 6:59 2320 2277 2246 2265 2207 2263 465 106 286 
7:00 7:59 2021 1938 1875 1875 1828 1907 566 228 397 
8:00 8:59 1226 1126 1131 1114 1166 1153 622 443 533 
9:00 9:59 965 952 849 841 903 902 762 710 736 

10:00 10:59 709 555 554 510 517 569 875 929 902 
11:00 11:59 545 403 492 489 512 488 778 952 865 
12:00 12:59 451 390 468 488 748 509 705 940 823 
13:00 13:59 445 360 472 455 677 482 549 1038 794 
14:00 14:59 498 501 429 519 766 543 674 1586 1130 
15:00 15:59 569 531 588 455 734 575 809 1900 1355 
16:00 16:59 495 538 671 1015 201 584 1024 2251 1638 
17:00 17:59 393 460 551 691 0 524 1116 1309 1213 
18:00 18:59 348 395 415 554 0 428 707 0 707 
19:00 19:59 183 182 223 246 0 209 321 0 321 
20:00 20:59 151 126 154 132 0 141 209 0 209 
21:00 21:59 107 110 125 107 0 112 153 0 153 
22:00 22:59 73 69 93 80 0 79 117 0 117 
23:00 23:59 34 47 58 36 0 44 100 0 100 

Total 12327 11727 12194 12697 11102 12317 10826 12572 12503 

Note Friday after 5 pm no counts are available 
Sunday after 5 pm no counts are available 
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SOUTHBOUND 24 HOUR WEEKLY TRAFFIC VOLUMES: 
Between Windybanks & Kuringai Chase Road (16-22 Nov 1996) 
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all-lanes 

1 

1 
1 

1 

HOURLY VOLUMES BY DAY 

, 
PROJECT: CAR OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: BETWEEN VVINDYBANKS RAMPS A N D  KURINGAI CHASE ROAD 

Direction: Southbound 

BETWEEN VVINDYBANKS RAMPS A N D  KURINGAI CHASE ROAD SOUTHBOUND 

Day Mon Tue Wed Thu Fri W/Day Sat Sun W/End 
Time Average Average 

0:00 0:59 166, 185 183 173' 189' 179: 232 3961 314 
1:00 1:59 157 141! 129. 1461 1451 1441 118: 1941 156i 
2:00 2:59 147. 1571 146 1331 1711 1511 133 1321 133. 
3:00 3:59' 233 1681 198: 2031 1951 1991 133 116 125, 
4:00 4:59 436 411 379 372. 4191 403, 234 135. 185 
5:00 5:59 1486 1405. 1434 1365' 1368, 1412' 617 2841 451 
6 0 0  6:59 3901 3775. 3708 3737' 3434, 3711. 1290 568. 929: 
7:00 7:59 3507 3426. 3508 3487 3392' 3464; 1581 8961 1239 
8:00 8:59 2503 2419 2505 2522 2489 24881 1726 1406, 1566 
9:00 9:59 2017 1914 1939' 2112 19441 1985! 1923 1864 1894, 

10:00 10:59 1695 1474 1486 1625' 16851 1593, 2123 2242 2183 
11:00. 11:59 1478 1291: 12791 14091 1661' 1424' 1936 2257 2097. 
12:00 12:59 1351 1181: 1216 13091 14731 13061 1826 22241 2025. 
13:00 13:59 1428 1257' 1194' 13121 16121 13611 1583. 22761 1930' 
14:00 14:59 1556 1521. 1442 15651 17841 15741 1782. 3106: 24441 
15:00 15:59 1559 1551 1549 15811 17331 15951 1966 3538 2752 
16:00 16:59 1447 1463 1678' 1707' 18061 1620' 2296 3858. 3077 
17:00_ 17:59 1426 1378' 1552 14601 18601 15351 2432, 3031 2732 
18:00. 18:59 1174 1217' 1228. 12141 16331 12931 1820. 2212 2016 
19:00. 19:59 746 7651 7821 7971 10721 8321 1116, 20851 1601, 
20:00 20:59 530, 5441 5731 5851 7261 5921 7821 1724: 1253' 
21:00 21:59 450 449! 427'  4861 5461 4721 634, 1210! 922 
22:00 22:59 3241 377! 407, 3831 3961 377. 592: 6831 638: 
23:00. 23:59 210 1321 284! 284' 2991 2421 540 373 457' 

Total 29927 28601 29226 29967 32032 29951' 
_ 

29415 36810' 33113 
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w-per lane 

1 
1 

H O U R L Y  V O L U M E S  B Y  DAY 

PROJECT: C A R  OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: BETWEEN WINDYBANKS RAMPS AND KURINGAI CHASE ROAD 
Location: 2 
Direction: Southbound 

BETWEEN WI N DYBAN KS RAMPS A N D  KURINGAI CHASE ROAD LANE 1 

Day 
Time 

Mon Tue Wed Thu Fri W/Day Sat Sun W/End 

18-Nov 19-Nov 20-Nov 21-Nov 22-Nov Average 16-Nov 17-Nov Average 

0:00 0:59 98 150 144 141 154 137 193 310 252 
1:00 1:59 125 116 107 128 122 120 104 156 130 
2:00 2:59 115 121 120 109 142 121 109 112 111 
3:00 3:59 178 128 159 167 158 158 112 92 102 
4:00 4:59 319 304 289 278 304 299 173 110 142 
5:00 5:59 707 690 699 653 619 674 413 225 319 
6:00 6:59 1293 1189 1146 1160 1096 1177 733 410 572 
7:00 7:59 1174 1164 1154 1123 1080 1139 845 614 730 
8:00 8:59 1008 987 1046 1022 994 1011 952 851 902 
9:00 9:59 976 936 952 1007 899 954 992 982 987 

10:00 10:59 896 806 828 840 862 846 1083 1127 1105 
11:00 11:59 840 760 749 795 843 797 1002 1126 1064 
12:00 12:59 777 725 741 787 810 768 1022 1113 1068 
13:00 13:59 823 764 758 779 865 798 908 1132 1020 
14:00 14:59 843 882 824 861 909 864 1001 1333 1167 
15:00 15:59 840 871 867 891 882 870 1048 1473 1261 
16:00 16:59 821 891 929 952 879 894 1120 1531 1326 
17:00 17:59 813 830 869 866 913 858 1163 1444 1304 
18:00 18:59 696 751 756 742 846 758 1028 1241 1135 
19:00 19:59 486 520 523 545 632 541 699 1084 892 
20:00 20:59 379 382 403 403 482 410 530 840 685 
21:00 21:59 344 336 319 358 387 349 446 669 558 
22:00 22:59 232 277 304 290 294 279 435 455 445 
23:00 23:59 162 104 223 218 233 188 383 276 330 

Total 14945 14684 14909 15115 15405 15012 16494 18706 17600 
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w-per lane 

1 

1 

H O U R L Y  V O L U M E S  B Y  DAY 

BETWEEN WINDYBANKS RAMPS AND KURINGAI CHASE ROAD LANE 2 

Day 
Time 

Mon Tue Wed Thu Fri W/Day Sat Sun W/End 

18-Nov 19-Nov 20-Nov 21-Nov 22-Nov Average 16-Nov 17-Nov Average 

0:00 0:59 68 35 39 32 35 42 39 86 63 
1:00 1:59 32 25 22 18 23 24 14 38 26 
2:00 2:59 32 36 26 24 29 29 24 20 22 
3:00 3:59 55 40 39 36 37 41 21 24 23 
4:00 4:59 117 107 90 94 115 105 61 25 43 
3:00 3:59 779 715 735 712 749 738 204 59 132 
6:00 6:59 2608 2586 2562 2577 2338 2534 557 158 358 
7:00 7:59 2333 2262 2354 2364 2312 2325 736 282 509 
8:00 8:59 1495 1432 1459 1300 1495 1476 774 555 665 
9:00 9:59 1041 978 987 1105 1045 1031 931 882 907 

10:00 10:59 799 668 658 785 823 747 1040 1115 1078 
11:00 11:59 638 531 530 614 818 626 934 1131 1033 
12:00 12:59 574 456 475 522 663 538 804 1111 958 
13:00 13:59 605 493 436 533 747 563 675 1144 910 
14:00 14:59 713 639 618 704 875 710 781 1773 1277 
15:00 13:59 719 680 682 690 851 724 918 2065 1492 
16:00 16:59 626 572 749 755 927 726 1176 2327 1752 
17:00 17:59 613 548 683 594 947 677 1269 1587 1428 
18:00 18:59 478 466 472 472 787 535 792 971 882 
19:00 19:59 260 245 259 252 440 291 417 1001 709 
20:00 20:59 151 162 170 182 244 182 252 884 368 
21:00 21:59 106 113 108 128 159 123 188 541 365 
22:00 22:59 92 100 103 93 102 98 157 228 193 
23:00 23:59 48 28 61 66 66 54 157 97 127 

Total 14982 13917 14317 14852 16627 14939 12921 18104 15513 
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all-lanes 

######## 

HOURLY VOLUMES BY DAY 

PROJECT: CAR OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: AT  EDGEWORTH DAVID AVENUE 

. _ 

Direction: Southbound 
Location: 4 

P3 MOTORWAY: HOURLY VOLUMES A T  EDGEWORTH DAVID AVENUE SOUTHBOUND 

Day Mon 
. Time 2-Dec 

Tue .Wed 
3-Dec 4-Dec 

Thu Fri 
5-Dec 

W/Day 
6-Dec Average 

Sat Sun 
7-Dec 

W/End 
_ . 8-Dec Average 

. _ . 0:00 0:59 232 1701 213 224 207 209 163. 392 358 
1:00. 1:59.. 136 107. 142 156 181 144 112 259. 243 
2 0 0  2:59_ 82 123 159 160 175 140 76 127 133 
3:00 3:59 121 176 193 199 197. 177. 80 

_ ... 
125 103 

4 0 0  459 336. 362 379 379 435 378 96 107 
. . 

102 
5 0 0  5:59 1353. 1288 1272 1278. 1268 1292 311 289 300. 
6:00 6:59 4711 3140 3271 3342. 3327 3558 604 567 586 
7 0 0  7:59 4584 2964 2816 3091 3320 3355 701_ 713 707. 
8:00 8:59 3053 2769 2626 2716 2611 2755 943 1173 ._ 1058 
9 0 0  9:59 2320 2126. 2130. 2109: 2040. 2145. 1040. 

_ 
1903. 1472. 

1000  1059 
-1-1:66- 1-1:59 

1747 
1427 

1434. 
717 

1605. 
1380 

15501 
1524 

1617. 
1562 

1591. 
1477 

1201 
1280 

2439 
2729 

1820. 
. 2005 

12:00 12:59 1227. 612. 1396. 1516. 1358. 1045 2644. 1845_ 
13:00 13:59 1225 _ 589 

.1319. 
1369 1315 1595 1365 1530 2433 1982 

14:00 14:59 1392 688 1478 1489 1647 1497 1529 2578 2054 
15:00 15:59 1527 735 1716 1539 2131 1718 1203 2923 2063 
16:00. 16:59 1350 824 1672 1838 1912 1703 1307 3354 2331 
17:00 17:59 1206 706. 1542 1694. 2033 1611 2211 3550 2881 
18:00 18:59 1077 676 1289 1433, 1869 1422 2310 3001 2656 
19:00 19:59 704 502 942 964 1269 983 1429 2194 1812 
20:00 20:59 520 289 712 654 801 667 839 1790 1315 
21:00 21:59 429 219 640 553 592 539 660 1533 1097 
22:00' 22:59 307 219 506 475 463 433 638 1051 845 
23:00 23:59 211 153 310 274 241 254 581 509 545 

Total 31277 21588 29681 30352 33009 30772 21889 38383 30305 

- 
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w-per lane 

1 

1 

######## 

HOURLY VOLUMES BY DAY 

PROJECT: C A R  OCCUPANCY STUDY ALONG F3 MOTORWAY 
LOCATION: A T  EDGEWORTH DAVID AVENUE 

Direction: Southbound 
Location: 4 

F3 MOTORWAY: H O U R L Y  VOLUMES A T  EDGEWORTH DAVID A V E N U E  LANE 1 

Day 
Time 

M o n  Tue Wed Thu Fri 
2-Dec 3-Dec 4-Dec 5-Dec 

W/Day 
6-Dec Average 

Sat 
7-Dec 

Sun .W/End 
8-Dec Average 

0:00 0:59 156 92 115 112 117 118 157 211 184._ 
1:00 159 93 62 83. 84. 89. 82 103. 131 117 
200 2:59 63 56 77 84 97 75. 70. 63. 67' 

300 3:59 80 82 105. 94. 102 93. 74 71 73- 

400 459 172 132 157 162 171 159, 86 , 66. 76. 
500 5:59 406 377 393 405 400 396 254. 151. 203 

.. 600 6:59 970 897 955 1003 1018 969. 468 263 366 
700 759 832 873 791 917 981 879, .. 485 314 400' 

8:00 8:59 832. 828 768 787 777 798, 668 479 574' 

9:00 9:59 737 719 706 740 689 718 722 711 717 
10:00 10:59 606 485 598 571 578 568 799 895 847 
11:00 11:59 596' 0 505 573 588 ' 566 857 1045 951 
12:00 12:59 536, 0 513 550 546 536 755 998 877 
13:00 13:59 535. 0 543 542 626 562 697 934 816 
14:00 14:59 581 0 571 563 623 585- 708 994 851 
15:00 15:59 626 0 639 603 787, 664 824 1118 971 
16:00 16:59 590 0 670 699 690, 662 , 856 1240 1048 
17:00 17:59 549 0 578, 665 747 635, 861 1352 1107 
18:00. 18:59 492 0 527 569' 724 578' 923 1081 1002 
19:00 19:59 393 0 399 422 481 424 578 818 698 
20:00 20:59 265 0 291 279 352 297 364 671 518 
21:00 21:59 254 0 284 260 259 264. 286 554 420 
22:00 22:59 184 194 236 218 215 209 283 402 343- 

23:00 23:59 137 144 152 121 213 153 273 218 246 

Total 10685 4941 10656 11023 11870 10989 12151 14780 1-3466- 
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w-per lane 

F3 MOTORWAY: H O U R L Y  VOLUMES A T  EDGEWORTH DAVID A V E N U E  L A N E  2 

Thu Fri 
4-Dec 5-Dec 

I 

W/Day .Sat 
6-Dec Average 

I . 

. 
Sun .W/End 

7-Dec 8-Dec Average 
Day M o n  Tue Wed 
Time 2-Dec 3-Dec 

000 0:59 64 74 90. 105. 88 84 0. 161 161 
1:00 1:59 39 44 58. 67 88. 59 0. 114. 114. 
2:00 2:59 17 66 77 72 74 61. 0 63. 63. 
3:00 3:59 37 86 83 98. 90. 79 1. 48. 25._ 
4:00 4:59 136 215 200, 199, 242 198. 2. 40, 21 
5:00 5:59 727 697 650 656 653 677. 6 127. 67. 
6:00 6:59 2517 1033 1037 1075 1113 1355. 7. 274 

. 
141. 

7:00 7:59 2341 731 565 866 1093 1119 10 355 183 
8:00i 8:59 1469 1172 1151 1164. 1149 1221 5 379 292 
900 9:59 1185 987. 1004 994 964 1027. 8 945 477 

10:00 10:59 844 767 775 744. 804 787 10 1088 549 
11:00. 11:59 626 717 683. 735 750 702 9 1150 580' 
12:00 12:59 535 612 630 670 741 638 8 1162 585. 
13:00. 13:59 545 589 646 634 753 633 600 1050 825 
14:00' 14:59 614 688 734 705 781 704 583 1111 847 
1500 15:59 700 735 808 718 917 776 11 1207 609 
1600 16:59 553 824. 781 833' 923 783 79 1321 700 
17:00' 17:59 484 706 751 793 953 737 974 1313 1144 
1800, 18:59 438 676 618 698 855 657 997 1272 1135 
19:00 19:59 245 502 432 443. 623. 449 651 974 813. 
2000 20:59 202 289 355 321 375 398 406 838 622 
21:00 21:59 131 213 311 .. 263 286 241_ 323 761• 542. 

22:00 22:59 98 0 236 226. 216 194 312 _ . 531 . 422. 
2300 23:59 55 0 140 134 

. 
1 
_ . 

83 263 254 259 

Total 12423 12815 13213 14532- 13572 5265 16738 11171 14602 
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w-per lane 

Compilation SEE ORIGINAL 

F3 MOTORWAY: H O U R L Y  VOLUMES A T  EDGEWORTH DAVID A V E N U E  L A N E  3 
_ _ _ 

Day Thu Fri 
_ 5-Dec . 

W/Day Sat 
6-Dec Average . 

Sun 
7-Dec 8-Dec 

Mon Tue 
2-Dec 

Wed 
3-Dec 4-Dec: 

W/End 

Time Average 

000 059 -1i- 4-- - 
I 

8 7 2 7 6 20 -13. — 

1:00 1:59 4 1 '1 5 4 3 9. 
. 

1‘V 12 

2:00 2:59 2 1 5, 4 4 3 6 1 4 
3:00 3:59 4 8 5 7 5 6 5 6 6- 

4:00 4:59 28 15. 22 18 22 21 8. 1 5 

5:00. 5:59 220 214 229 217' 215 219 51 11 31- 

6:00 6:59 1224 r 1210 1279 1264 1196 1235 129 30. 80 
7:00 7:59 1411 1360 1460 1308. 1246 1357 206 44 125 
8.00 8.59 752 769 707 765 685 736. 270 115. 193' 
9:00, 9:59 398 420 420 375 387 400 , 310 247 279' 

10:00 10:59 297 182 232 235' 235 236 392 456 424 
11:00 11:59 205. 0 192 216 224. 209 414 534: 474; 

_ 12:00 12:59 156 0 176 176 229 184 282 484 383_ 
13:00 13:59 145 0 180 139 216 170 233 449 341 
14:0-0 14:59 197 ---0-- 173 221 243 209 238 473 356 
15:00 15:59 201 0 269 218 427 279 368 598 483 
16:00 16:59 207 0 221 306 299 258 372 793 583 
17:00 

_ 
17:59 173 0 213 236 333 239 376 885 631 

18:00 18:59 
. 

147 0 144 166 • 290 187 390 648 519 . , • 19:00 19:59 66 0 111 99 165 110: 200 402 301 
2-0:00. 20:59 53 0 66 54 74 62 69 281 175. 
21:00 21:59 44 6 45 30. 47 34, 51 218. 
22:00 , 22:59 25 25 34 31 32 29 43 - 118 8 1 . - -  --- 

23:00: 23:59. 19 9 18 19 27, 18 45 37 41 . 

61161 4473 6865 Total 5990 4224 6210 6607 6211 566.9 
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Appendix D 

Morning Peak Speed and Volumes 

- by 'A Hour 

I 



location 

Location: Berowra / Windybanks 

Morning Peak Speed and Volumes - by 1/4 Hour 
DATE Monday 2.12.96 
All Lanes Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 
(km/h) Volume 

85% Speed 
(km/h) Volume 

85% Speed 
(km/h) Volume 

7:00 110.1 790 88.5 54 109.4 844 
7:15 111.8 734 73.0 41 111.2 775 
7:30 113.7 681 90.4 42 113.8 723 
7:45 112.9 673 85.5 36 112.3 709 
8:00 114.7 552 82.8 32 114.3 584 
8:15 115.3 510 79.8 31 114.8 541 
8:30 115.9 484 92.1 43 115.8 527 
8:45 115.9 465 93.7 47 115.3 512 

Total 113.0 5215 
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by lane 

1 
Location: Berowra / Windybanks 

Morning Peak Speed and Volumes - by 1/4 Hour 
DATE Monday 2.12.96 

Lane 1 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 
(km/h) Volume 

85% Speed 
(km/h) Volume 

85% Speed 
(km/h) Volume 

7:00 105.9 240 92.7 34 103.6 274 
7:15 107.3 236 78.7 32 105.7 268 
7:30 109.4 204 91.0 33 110.2 237 
7:45 107.1 219 87.9 32 106.0 251 
8:00 110.5 212 84.1 28 109.6 240 
8:15 110.7 198 91.7 27 109.7 225 
8:30 109.9 205 91.9 32 110.2 237 
8:45 110.5 200 97.3 36 109.7 236 

DATE Monday 2.12.96 

Lane 2 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 
(km/h) Volume 

85% Speed 
(km/h) Volume 

85% Speed 
(km/h) Volume 

7:00 111.9 550 90.1 20 112.2 570 
7:15 114.0 498 103.6 9 114.0 507 
7:30 115.6 477 116.7 9 115.6 486 
7:45 115.7 454 79.5 4 115.7 458 
8:00 117.3 340 61.0 4 117.6 344 
8:15 118.2 312 83.3 4 118.4 316 
8:30 120.2 279 101.1 11 120.4 290 
8:45 119.9 265 104.2 11 120.1 276 
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Location: Hawkesbury River Bridge 
Morning Peak Speed and Volumes - by 1/4 Hour 

DATE Monda 18.11.96 
All Lanes Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 
(km/h) Volume 

85% Speed 
(km/h) Volume 

85% 
Speed 
(km/h) Volume 

7:00 120.1 906 91.3 70 119.5 976 
7:15 120.6 831 94.2 60 119.0 891 
7:30 120.0 757 95.8 72 119.3 829 
7:45 123.3 685 94.7 77 121.5 762 
8:00 120.9 632 94.9 68 120.4 700 
8:15 120.6 601 94.4 67 118.6 668 
8:30 119.8 484 83.7 78 118.4 562 
8:45 118.9 446 92.4 69 116.7 515 

Total 119.3 5903 

I Page 1 



by lane 

1 

Location: Hawkesbury River Bridge 
Morning Peak Speed and Volumes - by 1/4 Hour 

DATE Monda 18.11.96 
Lane 1 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/h) - Volume 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
7:00 109.8 77 87.2 36 108.2 113 
7:15 109.9 76 89.5 29 107.4 105 
7:30 112.7 73 91.0 34 110.0 107 
7:45 109.0 63 89.4 35 110.2 98 
8:00 107.6 61 91.5 30 107.1 91 
8:15 104.5 62 91.9 33 103.3 95 
8:30 109.7 61 69.8 40 105.6 101 
8:45 102.8 52 91.7 35 100.5 87 

DATE Monday 18.11.96 
Lane 2 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
7:00 117.9 328 98.5 33 118.1 361 
7:15 120.3 305 100.6 28 117.6 333 
7:30 118.0 288 100.6 32 117.9 320 
7:45 120.3 279 98.6 37 117.7 316 
8:00 119.8 273 100.2 37 120.2 310 
8:15 120.1 261 96.9 30 117.7 291 
8:30 117.8 220 99.1 34 118.1 254 
8:45 120.2 212 99.0 32 118.0 244 

DATE Monday 18.11.96 
Lane 3 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
7:00 123.1 501 0.0 1 123.1 502 
7:15 122.7 450 80.0 3 122.7 453 
7:30 122.8 396 97.5 6 122.9 402 
7:45 128.3 343 102.4 5 128.3 348 
8:00 124.6 298 0.0 1 124.6 299 
8:15 124.7 278 96.8 4 124.7 282 
8:30 125.0 203 91.5 4 125.1 207 
8:45 121.9 182 0.0 2 122.6 184 
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location 

Morning Peak Speed and Volumes - by 1/4 Hour 

Location: Windybanks and Kuringai Chase Road 

DATE Monday 18 11 96 
All Lanes Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
7:00 113.1 907 85.6 57 112.6 964 
7:15 112.7 882 72.7 42 112.8 924 
7:30 114.8 784 79.4 44 113.9 828 
7:45 113.1 744 84.6 47 112.4 791 
8:00 114.6 713 86.9 42 113.8 755 
8:15 113.7 562 111.2 35 113.5 597 
8:30 114.4 515 85.3 67 112.5 582 
8:45 115.1 535 90.0 34 113.9 569 

Total 113.1 6010 
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by lane 

Location: Morning Peak Speed and Volumes - by 1/4 Hour 

Location: Windybanks and Kuringai Chase Road 

DATE Monda 18.11.96 
Lane 1 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
7:00 106.5 281 99.1 39 105.6 320 
7:15 105.5 259 84.5 34 106.2 293 
7:30 110.3 247 93.9 31 108.0 278 
7:45 108.1 242 88.6 41 106.6 283 
8:00 108.1 239 93.1 36 106.5 275 
8:15 107.6 222 90.1 25 107.8 247 
8:30 110.2 191 96.9 55 106.7 246 
8:45 110.0 211 86.6 29 107.7 240 

DATE Monday 18.11.96 
Lane 2 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
85% Speed 

(km/h) Volume 
7:00 116.1 626 104.9 18 116.1 644 
7:15 115.7 623 67.5 8 115.9 631 
7:30 116.8 537 93.8 13 116.9 550 
7:45 115.5 502 93.3 6 115.6 508 
8:00 117.9 474 37.3 6 117.9 480 
8:15 117.6 340 102.8 10 117.6 350 
8:30 116.8 324 105.2 12 116.8 336 
8:45 118.4 324 88.8 5 118.5 329 
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location 

Location: Edgeworth David Avenue 

Morning Peak Speed and Volumes - by 1/4 Hour 

DATE Monday 2 12 96 
All Lanes Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/h) Volume 
85% Speed 

(km/ph) Volume 
85% Speed 

(km/ph) Volume 
7:00 40.9 521 30.6 150 39.1 671 
7:15 36.3 576 32.5 141 36.1 717 
7:30 39.0 505 32.2 145 38.7 650 
7:45 53.4 689 37.9 134 53.0 823 
8:00 100.0 689 82.8 72 98.8 761 
8:15 101.7 627 88.9 48 101.9 675 
8:30 99.1 607 83.0 52 98.7 659 
8:45 101.2 608 83.9 54 101.0 662 

Total 70.6 5618 
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by lane 

Location: Edgeworth David Avenue 

Morning Peak Speed and Volumes - by 1/4 Hour 

DATE Monda 2.12.96 
Lane 1 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/h) Volume 
85% Speed 

(km/ph) Volume 
85% Speed 

(km/ph) Volume 
700 24.8 139 21.6 48 25.1 187 
7:15 30.9 183 26.9 39 31.3 222 
7:30 27.4 121_ 17.9 40 26.4 161 
745 61.5 219 33.1 43 58.6 262 
8:00 94.4 195 71.6 16 92.9 211 
815 95.5 188 80.5 15 96.3 203 
830 93.1 191 65.5 14 91.7 205 
8:45 95.7 196 83.4 17 94.8 213 

DATE Monday 2.12.96 
Lane 2 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/ph) Volume 
85% Speed 

(km/ph) Volume 
85% Speed 

(km/ph) Volume 
7:00 35.5 76 29.8 49 33.9 125 
7:15 38.8 111 33.8 51 36.5 162 
7:30 39.4 105 36.5 55 39.1 160 
7:45 70.9 126 43.0 45 69.2 171 
8:00 100.6 257 88.3 46 98.5 303 
8:15 100.8 257 92.6 31 100.7 288 
8:30 98.6 249 88.2 33 98.9 282 
8:45 102.0 265 89.0 35 102.5 300 

DATE Monday 2.12.96 
Lane 3 Light Traffic Heavy Traffic TOTAL 

Time 
85% Speed 

(km/ph) Volume 
85% Speed 

(km/ph) Volume 
85% Speed 

(km/ph) Volume 
7:00 49.5 306 39.5 53 48.3 359 
7:15 38.8 282 35.4 51 39.2 333 
7:30 43.9 279 38.9 50 44.5 329 
7:45 41.8 344 37.4 46 42.1 390 
8:00 104.0 237 75.5 10 104.2 247 
8:15 109.4 182 94.8 2 110.0 184 
8:30 106.5 167 97.4 5 106.6 172 
845 107.1 147 0.0 2 106.8 149 
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Appendix E 

Classification Survey 

I 



classes 

F3 V e h i c l e  O c c u p a n c y  Study 

Day/Date :  W e d  13/11/96 

Time Period: 7.00am to 9.00am 
All SECTIONS (Southbound) 

LOCATION VOLUMES Percentage % 
F3 F3 

F3, b e t w e e n  H a w k e s b u r y  R i ve r  and  B e r o w r a  exit 

Light Vehicles 5142 ;.3.44% 
High Value Vehicles 

Rigid Trucks 155 2.82% 
Semi Trailers 189 3.43% 

Taxis 1 0.02% 
Buses 6 0.11% 

Coaches 10 0.18% 
Total 361 6.56% 

TOTAL 5503 100.00% 
F3, a t  t h e  B e r o w r a  exit 

Light Vehicles 4155 92.44% 
High Value Vehicles 

Rigid Trucks 143 3.18% 
Semi Trailers 181 4.03% 

Taxis 1 0.02% 
Buses 5 0.11% 

Coaches 10 0.22% 
Total 340 7.56% 

TOTAL 4495 100.00% 
B e r o w r a  e x i t  lane 

Light Vehicles 987 96.01% 
High Value Vehicles 

Rigid Trucks 12 1.17% 
Semi Trailers 8 0.78% 

Taxis 0 0.00% 
Buses 0 0.00% 

Coaches 21 2.04% 
Total 41 3.99% 

TOTAL 1028 100.00% 
W i n d y b a n k  e n t r y  lane 

Light Vehicles 916 98.49% 
High Value Vehicles 

Rigid Trucks 8 0.86% 
Semi Trailers 0 0.00% 

Taxis 2 0.22% 
Buses 0 0.00% 

Coaches 4 0.43% 
Total 14 1.51% 

TOTAL 930 100.00% 
F3, b e t w e e n  W i n d y b a n k  a n d  K u r i n g a i  C h a s e  Rd 

Light Vehicles 5071 93.47% 
High Value Vehicles 

Rigid Trucks 151 2.78% 
Semi Trailers 181 3.34% 

Taxis 3 0.06% 
Buses 5 0.09% 

Coaches 14 0.26% 
Total 354 6.53% 

TOTAL 5425 100.00% 
Kur inga i  C h a s e  Road,  entry  lane 

Light Vehicles 641 96.10% 
High Value Vehicles 

Rigid Trucks 16 2.40% 
Semi Trailers 2 0.30% 

Taxis 2 0.30% 
Buses 5 0.75% 

Coaches 1 0.15% 
Total 26 3.90% 

TOTAL 6671 100.00% 
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classes 

F3 Vehicle Occupancy Study 
Day/Date: Wed 13/11/96 
-fli.le Period: 7.00am to 9.00am 
All SECTIONS (Southbound), 

LOCATION VOLUMES Percentage % 
F3 F3 

F3, between Kuringai Chase Rd and Pacific HVVY exit 
93.77% Light Vehicles 5655 

High Value Vehicles 
2.77% 
3.03% 
0.08% 
0.10% 
0.25% 
6.23% 

Rigid Trucks 167 
Semi Trailers 183 

Taxis 5 
Buses 6 

Coaches 15 
Total 376 

TOTAL 60311 100.00% 
Pac i f i c  H w y  exit 

96.12% 

2.13% 
1.26% 
0.05% 
0.15% 
0.28% 

Light Vehicles 3744 

831 
491 

2 
6 

- -  - - - - High Value Vehicles 
Rigid Trucks 

Semi Trailers 
Taxis 

Buses 
Coaches 

Total 
11 

151 3.88% 
TOTAL 38951 100.00% 

Pac i f i c  H w y  e x i t  towards City 
Light Vehicles 3585 96.05% 

High Value Vehicles 
Rigid Trucks 80 2.14% 

Semi Trailers 49 1.31% 
0.05% 
0.16% 
0.29% 
3.95% 

Taxis 
Buses 

2 
6 

Coaches 11 
Total 148 

TOTAL 37331 100.00% 
Pac i f i c  H w y  e x i t  t o w a r d s  Hornsby 

159 98.15% Light Vehicles 
High Value Vehicles 

1.85% 
0.00% 
0.00% 

Rigid Trucks 3 
Semi Trailers 0 

Taxis 0 
Buses 0 0.00% 

Coaches 0 
3 

0.00% 
1.85% Total 

TOTAL 162 100.00% 
F3, Pennat  Hills R d  exit 

Light Vehicles 1906 89.44% 
High Value Vehicles 

Rigid Trucks 84 3.94% 
Semi Trailers 134 6.29% 

Taxis 3 0.14% 
Buses 0 0.00% 

Coaches 4 0.19% 
Total 225 10.56% 

TOTAL 2131 100.00% 
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Appendix F 

Occupancy Survey 

I 



11E1 NMI MINI = I  INIII IIIIII 1•11 IMO ENO M I  MIN 11111 MINI M I  M I  INN M I  IIII 

Traffic and Transport Surveys Pty Ltd 

Client : Rust PPK 
Job : F3 Motorway Survey 
Description : Car Occupancy Survey 

Route : F3 Motorway at Berowra 

Day/Date : Wed 13/11/96 
Location : Berowra exit lane 

Time Period Lights Heavies 

1 2 3 4+ Taxi Total 

Lights 

Rigid 

Trucks 

Semi 

Trailers 

Commuter 

Buses 

Coaches Total 

Heavies 

Total 

Vehicles 

7.00 - 7.15 63 37 3 0 0 103 0 1 0 0 1 104 

7.15 - 7.30 94 39 8 3 0 144 0 0 0 0 0 144 

7.30 - 7.45 113 51 8 0 0 172 0 1 0 0 1 173 

7.45 - 8.00 123 42 5 0 0 170 1 0 0 0 1 171 
Total 393 169 24 3 0 589 1 2 0 0 3 592 
8.00 - 8.15 75 31 3 0 0 109 7 2 0 0 9 118 

8.15 - 8.30 89 24 2 1 0 116 4 2 1 0 7 123 
8.30 - 8.45 78 18 0 0 0 96 0 1 0 0 1 97 
8.45 - 9.00 57 18 1 1 0 77 0 1 0 0 1 78 
Total 299 91 6 2 0 398 11 6 1 0 18 416 
Period Total 692 260 30 5 0 987 12 8 1 0 21 1008 

Table 6 

RP3091.XLS 
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Traffic and Transport Surveys Pty Ltd 

Client : Rust PPK 
Job : F3 Motorway Survey 
Description : Car Occupancy Survey 
Route : F3 Motorway at Berowra 

Day/Date : Wed 13/11/96 
Location : Southbound lanes at the Berowra exit 

Time Period Lights Heavies 

Total 

Vehicles 

1 2 3 4+ Taxi Total 

Lights 

Rigid 

Trucks 

Semi 

Trailers 

Commuter 

Buses 

Coaches Total 

Heavies 
7.00 - 7.15 393 100 9 4 1 507 23 19 0 0 42 549 

7.15 - 7.30 485 133 3 7 0 628 14 19 0 0 33 661 

7.30 - 7.45 500 113 10 7 0 630 18 24 0 0 42 672 

7.45 - 8.00 489 104 9 6 0 608 16 23 0 2 41 649 
Total 1867 450 31 24 1 2373 71 85 o 2 158 2531 

8.00 - 8.15 381 83 1 4 0 469 13 27 0 0 40 509 

8.15 - 8.30 373 103 5 4 0 485 26 28 2 2 58 543 
8.30 - 8.45 340 94 13 3 0 450 17 19 0 4 40 490 
8.45 - 9.00 272 92 13 2 0 379 16 22 3 2 43 422 
Total 1366 372 32 13 0 1783 72 96 5 8 181 1964 
Period Total 3233 822 63 37 I 4156 143 181 5 10 339 4495 

Table 5 

RP3091.XLS 
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Traffic and Transport Surveys Pty Ltd 

Client : Rust PPK 
Job  : F3 Motorway Survey 
Description : C a r  Occupancy Survey 

Route : F3 Motorway a t  Berowra 

Day/Date : Wed  13/11/96 
Location : Windybank  en t ry  lane 

T ime Period Lights Heavies 

1 2 3 4+ Taxi Total 

Lights 

Rigid 

Trucks 

Semi 

Trailers 

Commuter 

Buses 

Coaches Total 

Heavies 

Total 

Vehicles 

7.00 - 7.15 121 24 1 0 0 146 2 0 0 0 2 148 
7.15 - 7.30 112 19 1 0 0 132 1 0 0 2 3 135 

7.30 - 7.45 116 19 3 3 1 142 1 0 0 0 1 143 

7.45 - 8.00 103 18 4 3 0 128 1 0 0 0 1 129 
Total 452 80 9 6 1 548 5 0 0 2 7 555 

8.00 - 8.15 81 22 5 2 0 110 2 0 0 2 4 114 

8.15 - 8.30 81 24 4 1 0 110 0 0 0 0 0 110 

8.30 - 8.45 64 17 2 0 0 83 1 0 0 0 1 84 

8.45 - 9.00 57 6 2 1 1 67 0 0 0 0 0 67 

Total 283 69 13 4 1 370 3 0 0 2 5 375 
Period Total 735 149 22 10 2 918 8 0 0 4 12 930 

Table 7 

RP3091.XLS 
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Traffic and Transport  Surveys Pty Ltd 

Client : Rust PPK 

J o b  : F3 Motorway Survey 

Description : C a r  Occupancy Survey 

Route : F3 Motorway a t  Berowra 

Day/Date : Wed  13/11/96 
Location : Kuringai  Chase Road,  en t ry  lane 

T ime  Period Lights Heavies 

Total 

Vehicles 

1 2 3 4+ Taxi Total 

Lights 

Rigid 

Trucks 

Semi 

Trailers 

Commuter 

Buses 

Coaches Total 

Heavies 

7.00 - 7.15 64 9 3 0 0 76 3 0 1 0 4 80 
7.15 - 7.30 71 7 1 0 1 80 1 1 0 0 2 82 
7.30 - 7.45 80 9 1 1 0 91 3 0 0 1 4 95 

7.45 - 8.00 61 16 2 0 0 79 1 0 0 0 1 80 
Total 276 41 7 1 1 326 8 1 1 1 11 337 

8.00 - 8.15 69 11 5 0 1 86 2 1 0 0 3 89 
8.15 - 8.30 63 14 8 4 0 89 2 0 0 0 2 91 
8.30 - 8.45 47 1/ 7 0 0 66 1 0 0 0 1 67 
8.45 - 9.00 57 10 7 2 0 76 3 0 0 0 3 79 

Total 236 47 27 6 1 317 8 1 0 0 9 326 
Period Total 512 88 34 7 2 643 16 2 1 1 20 663 

Table 8 

RP3091.XLS 
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Traf f ic  a n d  T r a n s p o r t  Surveys P t y  Ltd 

Client : Rust PPK 

Job  : F3 Motorway Survey 

Description : C a r  Occupancy Survey 

Route : F3 Motorway a t  Berowra 

Day/Date : W e d  13/11/96 
Location : Pacific Highway, exit towards City 

T ime Period Lights Heavies 

Total 

Vehicles 

1 2 3 4+ Taxi Total 

Lights 

Rigid 

Trucks 

Semi 

Trailers 

Commuter 

Buses 

Coaches Total 

Heavies 

7.00 - 7.15 395 110 14 4 0 523 18 7 1 0 26 549 

7.15 - 7.30 418 102 9 3 1 533 6 6 0 0 12 545 

7.30 - 7.45 401 104 15 5 1 526 11 11 0 3 25 551 

7.45 - 8.00 331 74 10 5 0 420 7 3 0 3 13 433 

Total 1545 390 48 17 2 2002 42 27 1 6 76 2078 

8.00 - 8.15 395 97 16 7 0 515 13 7 0 0 20 535 

8.15 - 8.30 285 70 10 4 0 369 9 3 1 0 13 382 

8.30 - 8.45 282 65 15 2 0 364 9 8 2 4 23 387 
8.45 - 9.00 259 54 14 10 0 337 7 4 2 1 14 351 

Total 1221 286 55 23 0 1585 38 22 5 5 70 1655 
Period Total 2766 676 103 40 2 3587 80 49 6 II 146 3733 

Table 9 

RP3091.XLS 
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Traffic and Transport Surveys Ply  Ltd 

Client : Rust PPK 
Job : F3 Motorway Survey 
Description : Car Occupancy Survey 

Route : F3 Motorway at Berowra 

Day/Date : Wed 13/11/96 
Location : Pacific Highway, exit towards Hornsby 

Time Period Lights Heavies 

1 2 3 4+ Taxi Total 

Lights 

Rigid 

Trucks 

Semi 

Trailers 

Commuter 

Buses 

Coaches Total 

Heavies 

Total 

Vehicles 

7.00 - 7.15 5 4 
, 

0 0 0 9 1 0 0 0 1 10 
7.15 - 7.30 13 4 0 0 0 17 0 0 0 0 0 /7 

7.30 - 7.45 17 4 3 1 0 25 0 0 0 0 0 25 
7.45 - 8.00 12 4 3 0 0 19 

_ 
0 0 0 0 0 19 

Total 47 16 6 1 0 70 1 0 0 0 1 71 
8.00 - 8.15 22 7 1 0 0 30 1 0 0 0 1 31 
8.15 - 8.30 20 6 0 0 0 26 0 0 0 0 0 26 
8.30 - 8.45 11 3 0 0 0 14 1 0 0 0 1 15 
8.45 - 9.00 16 3 0 0 0 19 0 0 0 0 0 19 
Total 69 19 1 (1 0 89 2 0 0 0 2 91 
Period Total 116 35 7 1 0 159 3 0 0 0 3 162 

Table 10 
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APPENDIX G 
CONCEPT OF CARRIAGEWAY CAPACITY AND LEVEL OF SERVICE 

The capacity of major streets within an urban area can be based on an assessment of their operating 
Level of Service. Level of service is defined by NAASRA (1988) as a qualitative measure of the 
effects of a number of features, which include speed and travel time, traffic interruptions, freedom 
to manoeuvre, safety, driving comfort and convenience, and operating costs. Levels of service are 
designated from A to F from best (free flow conditions) to worst (forced flow with stop start 
operation, long queues and delays) as follows: 

LEVELS OF SERVICE 

• A - Free flow (almost no delays); 

• B - Stable flow (slight delays); 

• C - Stable flow (acceptable delays); 

• D - Approaching unstable flow(tolerable delays); 

• E - Unstable flow(congestion; intolerable delays); 

• F - Forced flow (jammed). 

A service volume, as defined by Austroads (1988), is the maximum number of vehicles that can 
pass over a given section of roadway in one direction during one hour while operating conditions 
are maintained at a specified level of service. 

One-way hourly volumes for traffic flow at different level of service, in urban situations are 
summarised in Tables G1 and G2 for interrupted and uninterrupted flow conditions (40% higher 
than interrupted conditions) respectively. 

Table G2 includes traffic flow at different level of service along Freeways. 

It is suggested that ideally arterial and sub-arterial roads should not exceed service volumes at level 
of service C. At this level, whilst most drivers are restricted in their freedom to manoeuvre, 
operating speeds are still reasonable and acceptable delays experienced. However, in urban 
situations, arterial and sub-arterial roads operating at Level of Service D, are still considered 
adequate. 
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TABLE G1 LEVEL OF SERVICE INTERRUPTED F L O W  CONDIT IONS ALONG 
URBAN ROADS 
O n e  W a y  Hour l y  Volumes 

ROAD CLASS 
Type Description 

LEVEL OF SERVICE 
Description A B C D E i 

- 
F 

U1 URBAN 2 2 Lanes Undivided 540 630 720 810 900 , F 
U1 URBAN 4U 4 Lanes Undivided 900 1050 1200 1350 1500 0 
U1 URBAN 4UC 4 Lanes Undivided with Clearways 1080 1260 1440 1620 1800 R 
U1 URBAN 4D 4 Lanes Divided with Clearways 1140 1330 1520 1710 1900 C 
U1 URBAN 6U 6 Lanes Undivided 1440 1680 1920 2160 2400 E 
U1 URBAN 6D 6 Lanes Divided with Clearway 1740 2030 2320 2610 2900 D 

TABLE G2 LEVEL OF SERVICE UNINTERRUPTED F L O W  C O N D I T I O N S  A L O N G  URBAN 
ROADS 

O n e  W a y  Hour ly  Volumes 

ROAD CLASS 
Type Description 

LEVEL OF SERVICE - - 
Description A BC D E-, F 

U2 URBAN 2 2 Lanes Undivided 760 880 1000 1130 1260 F 
U2 URBAN 4U 4 Lanes Undivided 1260 1470 1680 1890 2100 0 
U2 URBAN 4UC 4 Lanes Undivided with 1510 1760 2010 2270 2520 R 

Clearways 
U2 URBAN 4D 4 Lanes Divided with Clearways 1600 1860 2130 2400 2660 C 
U2 URBAN 6U 6 Lanes Undivided 2020 2350 2690 3020 3360 E 
U2 URBAN 6D 6 Lanes Divided with Clearway 2440 2840 3250 3660 4060 D 

(90 kmh) FREEWAY 4D 4 Lanes Divided with Clearways) 1400 1960 2760 3360 4000 
(90 kmh) FREEWAY 6D 6 Lanes Divided with Clearways 2100 2940 4140 5040 6000 
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