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OVE A R U P  TRANSPORTATION PLANNING 

1 INTRODUCTION 

(056 . oa 
Dv.  tivP2.1. 

This Working Paper describes and compares the seven alternative 
schemes investigated using the Department o f  Main Roads (DMR) 

'TRANPLAN' t r a f f i c  assignment model. A 2011 t r i p  table 
(developed from the 1981 t r i p  table)  was assigned to  these 
schemes and the resu l t ing  volumes generated by the model were 
compared. In addi t ion,  levels o f  service, delays and the general 
network configurations were also compared. A preferred scheme 
resu l ts  from these comparisons. 

I 



OVE A R U P  TRANSPORTATION PLANNING 2. 

2 DESCRIPTION OF NETWORKS 

The a l ternat ive schemes developed were based on the following 
three networks: 

i )  Network 1: 

Exist ing 1985 network 

i i )  Network 2: 
Ful l  dupl icat ion o f  the Great Western Highway (GWH) 

i i i )  Network 3: 
Part ia l  duplication/upgrading o f  the GWH. 

Network 1 is  based on the "STRAT PLAN 11981' NETWORK 4" which has 
been revised to  the 1986 condit ions. Network 2 i s  based on the 
"STRAT PLAN '2000' NETWORK 1", wi th the fo l lowing alterations: 

Addit ion of  GWH ramps at  the Church Lane overpass 
(northern side only) 

Closure o f  Blacktown Road (eastern leg) 

Both o f  these strategies and associated material were provided by 

the Strategic Planning Section o f  the DIR. 

Network 3 i s  a modified version o f  Network 2, the deta i l s  of 
which are described in Appendix A. 

Of pa r t i cu la r  in terest  in a l l  o f  the above networks is the 

section of  the GWH between the ex is t ing  F4 freeway connections at 
Mays H i l l  and Prospect. 

The 1981 t r i p  table was assigned t o  Network 1 to  produce a base 

case scenario. Five fu tu re  scenarios were produced from the 

assignment o f  the 2011 t r i p  table to a l l  o f  the above networks. 

These scenarios are described in Section 3. 

1 
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OVE A R U P  TRANSPORTATION PLANNING 

2.1 Access Arrangements 

3. 

The access arrangements adopted f o r  Networks 2 and 3 are based on 
Western Suburbs Regional Organisation o f  Councils (WSROC) long 
term road hierarchy scheme. Major freeway interchange locations 

are proposed at the in tersect ions wi th Church Lane and the Jersey 
Road extension. Apart from these access locations the following 

overpasses were included in both Networks 2 and 3: 

• 

• 

Greystanes Road 
Ettalong Road 
Centenary Road 
Coleman Street (existing) 

These overpass locations are considered important north-south 

connectors and t h e i r  primary funct ion is  to  enable localised 

access and reduce the local t r a f f i c  component using Jersey Road 
(especia l ly  during peak hours). These overpasses w i l l  also 
enable c y c l i s t  and pedestrian l i n k s ,  as wel l  as the existing 
bus routes, to be maintained. The ex is t ing  F4 on-ramp at 
Mays H i l l  has been retained in both Networks 2 and 3. The 
section o f  the F4 freeway (approximately between Dog Kennel Road 
and the GWH) was also retained and used as o f f -  and on-ramps to 
the proposed F4 freeway extension. 

I 
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3 DESCRIPTION OF SCENARIOS 

A to ta l  o f  seven schemes were developed. These are: 

i) Base Case : 1981 Tr ip Table on Network 1 
ii) Scenario 1 : 2011 Tr ip Table on Network 1 
iii) Scenario 1A : 2011 Tr ip Table on Network 2 
iv) Scenario 2A : 2011 Tr ip Table on Network 2 
v) Scenario 2B : 2011 Tr ip  Table on Network 2 
vi) Scenario 3A : 2011 Tr ip Table on Network 3 
vii) Scenario 3B : 2011 Tr ip Table on Network 3 

4. 

Scenarios i i )  t o  v i i )  above represent possible fu ture alternative 
schemes. These schemes are compared on t r a f f i c  engineering and 
economic grounds in Section 5. 

3.1 Base Case Scenario 

The base case scenario represents the 1981 condit ion and is  used 

to  i l l u s t r a t e  how the model performs. Comparison o f  1981 model 
volumes are made against 1983 - 1985 measured volumes, as shown 
in  Working Paper 1, in order to ascertain whether the model tends 
to  over- or underestimate. The model performance i s  discussed in 
Section 4. 

3.2 Scenario 1 

This scenario represents the 1986 'do nothing' opt ion. The 

performance o f  t h i s  scheme is  compared to the other future 
schemes in Section 5. 

3.3 Scenario 1A 

This scenario represents the 2000 road network without the F4 

freeway l i n k  from Prospect t o  Mays H i l l .  The economic 
performance o f  t h i s  scheme i s  compared t o  other future schemes in 
Section 6. 
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OVE A R U P  TRANSPORTATION PLANNING 

5. 

3.4 Scenarios 2A and 26 

These scenarios are based on the f u l l  dupl icat ion o f  the GWH 
network. The access arrangements described in Section 2.1 were 
adopted f o r  Scenario 2A. The only d i f ference between Scenarios 
2A and 28 i s  that freeway ramps are provided at  Greystanes Road 

overpass in Scenario 26. 

3.5 Scenarios 3A and 36 

These scenarios are based on the p a r t i a l  duplication/upgrading of 
the GWH network. The access arrangements described in Section 2.1 

incorporating the fo l lowing adjustments were adopted f o r  Scenario 
3A: 

• 
• 

An addit ional interchange t o  the west o f  Reservoir Road 
An o f f  ramp u t i l i s i n g  the ex is t ing  highway t o  the west of 
the Blacktown Road/GWH signal ised intersection 

The only di f ference between Scenarios 3A and 38 again being the 
inclusion o f  freeway ramps a t  the Greystanes Road overpass in 
Scenario 38. 

Scenarios 1, 2A and 3A are i l l u s t r a t e d  in Figure 1. 

I 
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4 BASE CASE SCENARIO 

4.1 Model T r a f f i c  Volumes 

6. 

The model estimated AM peak t r a f f i c  volumes (based on the 1981 
t r i p  table) are shown in Figure 2. These volumes are compared 
wi th the actual recorded 1983 - 1985 AM peak hour two-way traffic 
volumes ( r e fe r  Figure 3A o f  Working Paper 1). 

Comparison is  complicated by the road network a l tera t ions and the 
spread of  avai lable t r a f f i c  count information. 

The fo l lowing table shows a comparison between 1981 model traffic 
volumes and measured t r a f f i c  volumes ( i n  the 1983-85 period) for 
the GWH. 

Great Western Highway 

AM PEAK HOUR 
1981 Model Measured 

Volume Volume* 
East o f  Centenary Rd 4540 ( -  6%) 4850 
Centenary Rd to Berith Rd 4290 ( -  5%) 4500-4600 
Berith Rd to  Ettalong Rd 4290 ( -  5%) 4500 
Girraween Rd to Greystanes Rd 4480 (-0.4%) 4500 
Greystanes Rd to Toongabbie Rd 5400 ( -  6%) 5750 
Toongabbie Rd to Blacktown Rd 5360 ( -  3%) 5500 
Flushcombe Rd to Reservoir Rd 3400 (-14%) 3970 
Reservoir Rd to F4 Freeway 3080 (-28%) 4300 

Volumes measured in 1983-85 period. 

Allowing f o r  an average growth o f  8% in GWH t r a f f i c  between 1981 
and 1984, the above table indicates a reasonable accuracy of 
t r a f f i c  volume estimation with a range of  -20% to +8% o f  measured 
volumes. 

For north-south roads wi th in  the study area d i rec t  comparison is 
d i f f i c u l t  because of  the replacement o f  several roads by a single 
modelled link. 

1 
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OVE A R U P  TRANSPORTATION PLANNING 

Examples are: 

7 

AM PEAK HOUR 
1981 Model Measured 

Volume Volume* 
Blacktown Rd and Toongabbie Rd 2080 (+12%) 1850 
Centenary Rd 1490 (+10%) 1350 

* Volumes measured in 1983-85 period. 

There appears to  be greater va r ia t i on  between modelled and 
measured t r a f f i c  volumes on the north-south l i nks ,  but t h i s  is 
dependent upon the judgement o f  l ink- road comparisons. 

I t  is  general ly concluded tha t  the model produced network flows 
which did not display p a r t i c u l a r  bias and had reasonable accuracy 
especia l ly  f o r  the Great Western Highway. 

I t  is considered t h a t  the Tranplan model performs reasonably well 
w i th in  the study area and forms a su i tab le base f o r  future 
modelling. 

4.2 Future Tr ip  Table 

Following discussion wi th the Strategic Planning Section of 
the DMR a population/employment d i s t r i b u t i o n  prepared by the 
Department o f  Environment and Planning (DEP) was used to  generate 

a fu ture t r i p  table which was then assigned to  d i f f e r e n t  network 
options. The population/employment d i s t r i b u t i o n  is  tha t  expected 

t o  occur by approximately the year 2011, and i s  the base 
d i s t r i b u t i o n  used by the DMR f o r  fu ture  t r a f f i c  modelling. 

The population/employment d i s t r i b u t i o n  (appended) suggests major 
growth in local centres p a r t i c u l a r l y  in  Baulkham Hills, 

Liverpool,  Campbelltown and Blacktown. Parramatta is  predicted 

to  have a ne t t  reduction in population but continued growth in 

employment. 

I t  is  considered tha t  the population/employment d i s t r i b u t i o n  used 

i s  the best basis avai lable f o r  fu ture  t r a f f i c  modelling. 

I 
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5 COMPARISON OF FUTURE SCENARIOS 

8. 

The fu ture scenarios were compared with respect to the following: 

i )  Modelled t r a f f i c  performance characteristics 
i i )  Weaving areas 

A comparison of  the a l ternat ives then enabled a preferred 

layout to  be determined. 

5.1 Modelled Traff ic Performance Characteristics 

The TRANPLAN t r a f f i c  assignment model used by the DMR's 
Strategic Planning Section produces the fo l lowing estimates: 

i )  Link and turn volumes 
i i )  Area-wide performance characteristics 
i i i )  Travel times 

The model generates 2 hour volumes over the en t i re  network. Peak 

hour volumes were obtained by taking 55% o f  the 2 hour volume. 

Both i )  and i i )  above are used in a comparison o f  the alternative 

scenarios. Travel times are not used as they are calculated on 
speed/flow re lat ionships and do not take delays at  signalised 
intersect ions into account. 

The modelled volumes are discussed in Section 5.1.1,  the 

estimated delays along the GWH are discussed in Section 5.1.2, 

whereas the area-wide performance character is t ics  are used in 
Section 6 to  compare the ant ic ipated accident ra te o f  each option. 

5.1.1 Model t r a f f i c  volumes 

The estimated AM peak t r a f f i c  volumes f o r  the fu ture  scenarios 

are shown in Figures 3A and 3B. I t  can be seen tha t  traffic 

volumes along the GWH east o f  Blacktown Road general ly decrease 

from Scenario 1 to Scenario 3. However, in the region 



1 

1 

OVE A R U P  TRANSPORTATION PLANNING 9. 

between Reservoir Road and the western leg o f  Blacktown Road in 
Scenario 3, the GWH forms par t  o f  the a l te rna t i ve  F4 freeway 
alignment, and as such carr ies s i g n i f i c a n t l y  higher volumes. 
Consequently the fu ture  scenarios can best be compared in two 
d i s t i n c t  regions. The p ivot ing po in t  being the in tersect ion of 
the GWH with the western leg o f  Blacktown Road. 

Volumes to the West of Blacktown Road/GWH intersection: 

The maximum expected eastbound AM peak t r a f f i c  volumes on the 
GWH, and/or the F4 freeway l i n k  to  the west o f  t h i s  intersection, 

are shown below in Table 1. 

TABLE I 

Future 

EXPECTED MAXIMUM EASTBOUND VOLUMES TO THE WEST 
OF THE BLACKTOWN ROAD/GWH INTERSECTION 

GREAT WESTERN HIGHWAY F4 FREEWAY 
Scenario Section AM Peak Section AM Peak 
No. Volume Volume 
1 Reservoir Rd- 3795(4) N/A N/A 

Flushcombe Rd 

2A Reservoir Rd- 2475(3) East o f  Church 3795(3) 
Flushcombe Rd Lane Interchange 

3A N/A Adjacent to 5115(4) 
Flushcombe Rd 

28 Flushcombe Rd 2750(3) East o f  Church 3795(3) 
- Church Lane Lane Interchange 

38 N/A Adjacent to 5253(4) 
Flushcombe Road 

NOTE: Values in brackets indicate the number o f  through traffic 
lanes (eastbound) required t o  provide a level o f  service of 
C or bet ter .  These ca lcu lat ions are based on the lane 
capacity values supplied by the DMR's Strategic Planning 
Section and shown in Figure 3A. 
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OVE A R U P  TRANSPORTATION PLANNING 10. 

Based on the above tab le ,  Scenario 1 indicates tha t  the existing 
GWH would need to be upgraded to  4 lanes in each d i rec t ion  in 
order to achieve a reasonable peak hour mid-block level of 
service. The level o f  service o f  t h i s  scheme, however, is 
contro l led by the signal ised intersect ions along the GWH. As 
indicated in Working Paper 1, some o f  these intersect ions have 
already reached near capacity based on 1986 f low conditions. 
Therefore, as the t r a f f i c  f low increases, longer peak hour delays 
could be expected as these intersect ions approach oversaturation. 

This indicates a very poor overa l l  level o f  service f o r  this 
scheme and raises doubts as to  the p r a c t i c a l i t y  o f  further 
consideration o f  t h i s  option. 

Scenarios 2A, 2B, 3A and 3B, however, indicate an improvement to 
the ex is t ing midblock level o f  service along the GWH, without the 
need to provide addi t ional  lanes. 

The above table also indicates how the expected t r a f f i c  volumes 
increase with improvement in  the level o f  service. Scenarios 3A 

and 3B show how upgrading the ex is t ing  highway t o  a freeway 
condi t ion (between Reservoir and Blacktown Roads) increases the 
expected t r a f f i c  volume, using t h i s  section o f  road, by approx- 
imately 40% (compared t o  Scenario 1) .  However, the provis ion of 

a freeway para l le l  t o  the ex is t ing  highway ( i . e .  Scenarios 2A and 
36) increases the expected t r a f f i c  volume along both the GWH and 
the F4 freeway cor r idor  t o  the west o f  Church Lane, by 
approximately 50%. 

The expected volume o f  t r a f f i c  along the upgraded section o f  the 
GWH ( i n  Scenarios 3A and 36) i s  approaching level o f  service D for 

a 6-lane freeway. In order to  achieve an AM-peak level of 
service C an addit ional lane i s  required in the eastbound 

direction. 

Scenarios 2A and 2B, however, provide a mechanism whereby the 
t o t a l  t r a f f i c  i s  separated in to  two streams: 

1. Through t r a f f i c  (v ia  the freeway) 

2. Local t r a f f i c  (v ia  the highway) 

I 
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11. 

Consequently, t r a f f i c  volumes on the highway are reduced and a 
peak hour level o f  service o f  C can be adequately attained on a 
6-lane freeway facility. 

Volumes to the East o f  Blacktown Road/GWH intersection: 

The maximum expected eastbound AM peak t r a f f i c  volumes on the GWH 
and/or the F4 freeway l i n k ,  t o  the east o f  t h i s  in tersect ion ,  are 
shown below on Table 2. 

TABLE 2 

Future 
Scenario 
No. 

EXPECTED MAXIMUM EASTBOUND VOLUMES TO THE EAST OF 
BLACKTOWN ROAD/GWH INTERSECTION 
GREAT WESTERN HIGHWAY F4 FREEWAY 

Section AM Peak 
Volume 

Section AM Peak 
Volume 

1 Toongabbie Rd 
-Greystanes Rd 

5693 (>5) N/A N/A 

2A Toongabbie Rd 
-Greystanes Rd 

2585(3) Church Lane 
-Jersey Rd 

3795(3) 

3A Emert St- 
Station St 

2255(3) Greystanes Over- 
pass to  Jersy Rd 
interchange 

4675(3) 

2B Emert St- 

Station St 

2668(3) Church Lane- 

Greystanes Overpass 

3795(3) 

3B Emert St- 
Station St 

2365(3) Church Lane- 
Greystanes Overpass 

5253(4) 

NOTE: Values in brackets indicate the number o f  through traffic 
lanes required to  provide a level o f  service o f  C or  better. 

The above table supports the re jec t ion  o f  Scenario 1 as i t  is 
considered impractical t o  provide in excess o f  5 lanes in one 
d i rec t ion  f o r  the section between Toongabbie Road and Greystanes 
Road. 
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12. 

I t  is considered tha t  a bet ter  balance o f  t r a f f i c  f lows using the 
GWH and the proposed F4 freeway is  achieved in Scenarios 2A .apd" 
2B (especial ly  to the east of  Greystanes Road). The proportion 
o f  t r a f f i c  using the proposed F4 freeway as opposed to the GWH is 
approximately 2:1 in Scenarios 2A and 23, whereas in Scenarios 3A 
and 33 i t  is  approximately 3:1. 

The number o f  lanes required to  supply an AM peak hour level of 
service C along the proposed F4 freeway are shown in Figures 4A 
and 48. The ex is t ing number o f  lanes along the GWH (para l le l  to 
the F4 Freeway l i nk )  i s  s u f f i c i e n t  t o  supply an adequate peak 
hour mid-block level o f  service in Scenarios 2A, 23, 3A and 38. 

5.1.2 Estimated delays 

The t r a f f i c  volumes determined by the 'TRANPLAN' traffic 
assignment model were used t o  estimate the average delay expected 
along the GWH. These estimates are shown below in Table 3.1: 

TABLE 3.1 ESTIMATED SIGNALISED INTERSECTION DELAY 
ALONG THE GREAT WESTERN HIGHWAY 

Signalised 
Intersection Estimated Average Delay*(sec)/Scenario No. 
wi th  GWH 1 2A 28 3A 38 

Toongabbie Rd * *  30 10 20 10 

Pendle Way * *  40 40 45 45 

Jones Street * *  Becomes a T-intersection 
Station Street * *  25 25 25 25 

For delay calculat ions re fe r  Appendix C 
* *  Oversaturated in tersect ion - delays incalculable 

The estimated average delay expected f o r  p a r t i c u l a r  minor leg 

movements is  shown in Table 3.2 below. The cycle time o f  120 

seconds was adopted f o r  comparison with ex is t i ng  delays (refer 

Working Paper 1, Section 6.3). 
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TABLE 3.2 ESTIMATED SIGNALISED INTERSECTION DELAY 
FOR MINOR LEG MOVEMENTS 

Signalised 
Intersect ion Average Delay*(sec)/Scenario No. 
wi th GWH Movement 1 2A 26 3A 36 
Toongabbie Rd Lef t  turn 

from T'gabbie 
** 40 50 20 50 

Pendle Way North-south ** 40 40 30 30 
South-north 40 40 45 45 

Jones Street N/A ** Becomes a T-intersection 
Stat ion Street North-south ** 50 50 50 50 

South-north 50 50 50 50 
F4 (Mays H i l l )  Right turn 40 20 20 20 

from GWH 
to F4 

* For delay calculat ions re fe r  appendix B 
* *  Oversaturated - delays incalculable 

The above tables indicate tha t  a pa ra l l e l  freeway i s  preferred 
from Greystanes Road l i nk ing  eastwards to  the ex is t ing  F4 freeway 

a t  Mays H i l l ,  as t h i s  would reduce the ex is t ing  oversaturated 
condit ions a t  the fo l lowing intersect ions with the GWH: 

Pendle Way/Ettalong Road 
Jones Street /Ber i th  Road 
Station Street/Centenary Road 

The above tables give no ind icat ion as to  which freeway alignment 

i s  preferred to  the west o f  Greystanes Road. 

NOTES: 
1. The above delay estimates were calculated using the linked 

signal ised in tersect ion delay formulae (from ARR 123)* 

based on the parameters derived from the SIDRA-2 micro- 

computer package. 

I 
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14. 

This method o f  delay ca lcu la t ion was used as the TRANPLAN 
model does not take delays a t  signal ised intersect ions into 
account. 

2. The delay calculat ions were res t r i c ted  t o  those 
intersect ions east o f  Blacktown Road which can be readily 
compared f o r  Scenarios 2 and 3. 

3. With the use o f  SCATS, various cycle times can be 
introduced. The delay calculat ions therefore have been 
based on a cycle time o f  120 seconds to  h igh l i gh t  their 
e f f ec t  on anticipated delays f o r  the various options. 

5.2 Weaving Areas 

Weaving i s  defined as the crossing o f  two or more t r a f f i c  streams 
t r a v e l l i n g  in the same d i rec t ion  along a s i g n i f i c a n t  length of 
freeway, without the aid o f  t r a f f i c  control  devices. Weaving 

areas are formed when a merge area is  c lose ly  fol lowed by a 
diverge area, or when an on-ramp i s  c losely  fol lowed by an 
off-ramp and the two are joined by an aux i l i a r y  lane. 

The most s ign i f i can t  weaving area occurs in Scenarios 3A and 3B. 

This weaving area is tha t  section o f  the freeway between the 
eastbound on-ramp at Church Lane and the eastbound off-ramp at 
Blacktown Road. The weaving length i s  approximately 600 metres. 

NAASRA** suggests t ha t  an aux i l i a r y  lane i s  desirable when 
the weaving distance between an on-ramp and a fo l lowing off-ramp 

i s  less than 600 metres. Therefore an aux i l i a r y  lane i s  required 

on the freeway between the on-ramp at Church Lane and the 
off-ramp at Blacktown Road in Scenarios 3A and 3B. 

* * 
Austral ian Road Research Report 123 
'Grade Separated Interchanges - A Design Guide' 
NAASRA, 1984, p50. 
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15. 

F igure 5 below i l l u s t r a t e s  how t h i s  sec t i on  o f  freeway would look 

f o r  Scenario 3B. Apar t  from p r o v i d i n g  an a u x i l i a r y  lane,  two 

on-ramp and two o f f - ramp lanes t o g e t h e r  w i t h  f o u r  through 

t r a f f i c  lanes are requ i red  w i t h i n  t h i s  length o f  f reeway. The 

expected merging and weaving manoeuvres, w i t h i n  t h i s  sec t i on  of 

t h e  f reeway, w i l l  i n e v i t a b l y  c r e a t e  some l o c a l i s e d  driver 

confus ion  and thus increase t h e  p r o b a b i l i t y  o f  accidents. 

F4 ON RAMP FROM 
CHURCH LANE 

F4  OFF RAMP TO 
BLACKTOWN ROAD 

LENGTH OF WEAVING SECTION 
(APPROX. 6 0 0 0  

.41( 

FIGURE 5 : PREDOMINANT WEAVING SECTION 
FOR SCENARIO 36. 
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6 NETWORK MEASURES AND ACCIDENTS 

6.1 Expansion Factors 

16. 

The t r a f f i c  flows produced by the Tranplan model are 2 hour AM 
peak flows and the fo l lowing expansion factors  are applied to 
produce 12 hour, 18 hour and annual flows. 

The expansion is often carr ied out in two steps. The peak 
i s  expanded to da i l y  t r a f f i c ,  and then the d a i l y  t r a f f i c  is 
expanded to  annual t r a f f i c .  However, in t h i s  instance the DMR's 
Strategic Planning Section advised tha t  2 hour AM peak/year 
expansion factors o f  1400 and 1600 should be used f o r  cars and 
trucks respectively. 

Reference* also reports on typ ica l  expansion factors  used in the 
Warringah Expressway Study and on measurements taken by Colston & 
Budd Pty Ltd f o r  the T r a f f i c  Author i ty  o f  NSW, on roads o f  similar 

type in the Sydney area. For the day/AM peak fac to r ,  different 

values were used f o r  each vehicle type, but Colston & Budd 

produced a single year/day expansion o f  290 f o r  a l l  vehicle types. 

Table 4 below summarises these factors: 

TABLE 4 COMPARISON OF EXPANSION FACTORS 

Expansion Factors Car 
Light Rigid 
Truck Truck 

Artic. 
Truck 

Day/AM Peak (Glebe I s .  EIS) 5.5 8.0 8.0 8.0 

Year/Day 290 290 290 290 

Year/AM Peak " 1595 2320 2320 2320 

Year/AM Peak (Warringah Study) 1633.5 2337.5 2125.0 

Year/AM Peak (From DMR) 1400 - -  1600 -- 

The Year/AM peak fac tors  used by the consultant are less than 

those used by others, but were adopted f o r  the ca lcu la t ion of 

predicted accidents and network measures, a t  the recommendation 

o f  the DMR's Strategic Planning Section. 

DMR (1985). Glebe Island A r t e r i a l :  Environmental Impact 
Statement 
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Expansion factors f o r  AM peak to  12 hour and 18 hour calculations 

were derived from the actual t r a f f i c  count f o r  the GWH and other 
major roads in the area. This information was supplied by the 
DMR and also col lected by the consultant. 

Table 6 summarises these calculations: 

TABLE 6 TRAFFIC COUNTS AND EXPANSION RATIOS 
Location 2hr flows 12hr flows 18hr flows Expansion Expansion 

7 am - 7 pm 6 am - 12 pm Ratio Ratio 
2hr - 12hr 2hr - 18hr 

F4 -P i t t  St 5286 28150 37020 5.33 7.06 
F4-Nepean R 2964 13148 16360 4.44 5.52 
P'matta Rd-Clyde 7962 47450 60940 5.96 7.65 
GWH-Mays H i l l  8876 50730 66300 5.72 7.45 
GWH-East Church 5920 28892 37479 4.88 6.33 

Average 5.27 6.80 

GREAT WESTERN HIGHWAY 
Location 2hr flows 12hr flows 18hr flows 2hr - 12hr 2hr - 18hr 

Centenary Rd 8853 48339 62375 5.46 7.09 

Greystanes Rd 9345 49873 64708 5.34 6.92 
Flushcombe Rd 8889 46997 60976 5.29 6.86 

Average 5.36 6.96 

From the above tables the average expansion fac to rs  f o r  the total 
t r a f f i c  stream are: 

2 hr - 12 hr 
2 hr - 18 hr 

5.3 
6.9 

These factors can then be applied to  the performance indices 
( r e f e r  Appendix D) f o r  each scenario to  generate the vehicle 
parameters to be used in the environmental ca lcu la t ion  f o r  noise 
and pollution. 
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6.2 Accident Predictions and Network Measures 

To assist  in the comparison o f  the various options accident 
numbers were predicted f o r  each. The accidents were s p l i t  into 
the fo l lowing kinds: 

f a t a l i t y  accidents 
in ju ry  accidents 

• damage accidents 
and they were compared f o r  the 3 basic scenarios as shown in 
Appendix D. 

As well  as the accidents, the network measures o f  t o t a l  vehicle 
kilometres and hours were calculated f o r  each option and again 
shown in Appendix D. 

The predicted accidents were calculated from the performance 
indices developed by the Tranplan model and various occurrence 
rates f o r  each road type. Both o f  these variables are shown in 
Appendix D with the occurrence rates being taken from Reference*, 
which were based on t r a f f i c  surveys in the Sydney area. 

In order to check these generated accident numbers, the 

occurrence notes were applied to  the Base Case scenario and then 
compared to the actual data received frac le  DMR. These calcul- 
ations are contained in Appendix D and summarised below in Table 7. 
The actual accident data is  contained in Appendix B o f  Working 
Paper 1. 

TABLE 7 COMPARISON OF ACCIDENT NUMBERS 
Actual/Predicted (from Model) 

Year Accident Type 
Fatality Injury Damage 

1982 5 72 168 
1983 2 87 192 
1984 4 83 192 
1985 3 41 110 
(1/2 year) 

Average 4 81 189 
Predicted 
Accidents 4 101 428 

DMR (1981) Submissions t o  the Warringah Transport Corridor 
Inquiry,  Volume 2. 
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This comparison i n d i c a t e s  t h a t  t h e  occurrence r a t e s  f o r  t he  less 

severe acc idents  may be h igh b u t ,  because o f  t h e  l i m i t e d  amount 

o f  da ta  used i n  t h e  comparison, no f i r m  conc lus ions  were drawn. 
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7 PREFERRED OPTION 

Based on the comparisons detai led in Sections 5 and 6 and 
out l ined below, Scenario 2A was considered t o  be the preferred 
act ion.  This scenario is  shown in Figure 1 and consists o f  the 
f u l l  dupl icat ion of  the GWH as a 6-lane freeway, with interchanges 

a t  Church Street and Jersey Road, and overpasses at  Greystanes 
Road, Pendle Way and Centenary Road. 

Scenario 1 i s  the 'do nothing' opt ion and was rejected (see 

Section 5.1.1) because i t  would require construct ion in excess of 
5 lanes in one d i rec t ion  between Toongabbie Road and Greystanes 
Road, and generally 4 lanes in each d i rec t i on  - requiring 
considerable land acquis i t ion and housing loss. 

The comparison of  Scenarios 2 and 3 p ivot ted around Greystanes 
Road with delays being the deciding fac to r  t o  the east, while 
weaving, merging and the number o f  lanes were the c r i t e r i a  used 

west of  t h i s  intersection. 

7.1 Number of Lanes 

Both Scenarios 2 and 3 general ly require a 6-lane freeway to 

operate at a level o f  service C in the 2011 design year. 
Reference t o  Figures 3 and 4 show tha t  Scenarios 2 and 3 would 

operate in levels o f  service B to C. The upgraded section o f  the 

freeway in Scenario 3 requires an addi t ional  lane f o r  the 
eastbound d i rec t ion as shown in Figure 4. 

7.2 Weaving and Merging 

Section 5.2 discusses weaving in  de ta i l  and indicates that 
Scenario 3 would create some confusion and increase the 
p robab i l i t y  o f  accidents in a section o f  the GWH between ramps 
f o r  Church Lane and Blacktown Road. 

I 
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Scenario 3 would also require long accelerat ion lanes and a major 
interchange where the GWH merges with the F4 near Reservoir Road 
at Prospect. 

7.3 Delays 

Delays are discussed in de ta i l  in Section 5.1.2 but concentrate 
in the main area o f  concern east o f  Greystanes Road. Table 3.2 
shows tha t  a para l le l  freeway i s  essential east o f  Greystanes 
Road t o  allow those intersect ions to  funct ion without being 
oversaturated. This section does not h i gh l i gh t  any significant 
d i f ference between Scenarios 2 and 3. 

7.4 Accidents 

Appendix D in the Total Network Summary shows tha t  Scenario 2A 
could be anticipated to have the least number o f  t o t a l  accidents. 
This is  to  be expected, and i s  a resu l t  o f  the construct ion o f  the 
substant ial  length o f  new freeway. 

I 
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FULL DUPLICATION OF THE GREAT WE-STERN HIGHWAY (SCENARIO 2A) 

PARTIAL DU ICATION/UPGRADING OF THE GREAT WESTERN HWY (SCENARIO 3A) 

F O R E C A S T  I N T E R C H A N G E  P R O P O S E D  CLOSURE 

L I N K  V O L U M E S  B L A C K T O W N  RD 

( E A S T E R N  LEG) 

FORECAST EASTBOUND AND i'mo PROPOSED F4 
WESTBOUND LINK VOLUMES FREEWAY 

NOTE: 

B A S E D  O N  T H E  T R A N P L A N  MODEL 
A V O L U M E  / C A P A C I T Y  RATIO 
O F  LOO I N D I C A T E S  T H E  LOWER 
L I M I T  O F  L E V E L  O F  S E R V I C E  0_ 

M R  CAPACITY 

L I N K  C L A S S  ( O N E  D I R E C T I O N  ONLY) 

6 L A N E  F R E E W A Y  _ 
4800 

4 L A N E  F R E E W A Y  _ 3250 

6 L A N E  A R T E R I A L  _ 2750 
4 L A N E  A R T E R I A L  

_ /800 
2 L A N E  A R T E R I A L  

_ 1000 
F R E E W A Y  R A M P  

_ 
g o o *  * 

S I N G L E  L A N E  ONLY 

NB: T H E  A B O V E  V A L U E S  W E R E  SUPPL IED B Y  THE 
W A R ' S  S T R A T E G I C  P L A N N I N G  SECTION.. 

MODEL FORECAST AM-PEAK 

TRAFFIC VOLUMES 

( W I T H O U T  G R E Y S T A N E S  R O A D  INTERCHANGE) 

O V E  A R U P  T R A N S P O R T A T I O N  PLANNING FIGUR 
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APPENDIX A 

MODEL DEVELOPMENT 

As discussed in Section 2 o f  t h i s  Working Paper, both Networks 2 
and 3 were modified. Detai ls o f  these modif icat ions are shown on the 
fo l low ing  coding forms. These coding forms were used by the DMR's 
Strategic Planning Section to a l t e r  t h e i r  "STRAT PLAN '2000' NETWORK 1". 

Figure Al i l l u s t r a t e s  the upgraded section o f  Scenario 36 incorporating 
the revised node numbers detai led on the coding sheets. 
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O V E  A R U P  T R A N S P O R T A T I O N  PLANNING 

A P P E N D I X  B 

Population and Employment Distribution 



I/ 
LOCAL 

GOVERNMENT 
AREA 

I1 SYDNEY 
2 NORTH SYDNEY 

I 3 SOUTH SYDNEY 
4 WOOLAHRA 
5 WAVERLEY 
6 RANDWICK 

I7 BOTANY 
8 MARRICKVILLE 
9 LEICHARDT 

I 10 DRUMMOYNE 
I I  11 ASHFIELD 

12 DURWOOD 
13 CONCORD 

I14 STRATHFIELD 
15 CANTERBURY 
16 ROCKDALE 

III 17 hOGARAH 
I I  18 HURSTVILLE 

19 SUTHERLAND 
11 20 BANKSTOWN 
I 21 AUBURN 

22 HOLROID 
23 FAIRFIELD 

I24 LIVERPOOL 
25 CAMDEN 
26 CAMPBELLTOWN 

11 27 PENRITH 
I I  28 WINDSOR 

29 BLACKTOWN 
30 PARRAMATTA 

I31 BAULKHAM HILLS 
32 ONSBY 
33 PYDE 

. 34 HUNTERS HILL 
• 35 LANE COVE 

36 WILLOUGHBf 
• RIKG-GAI 

8 I 
337 

WARP'INGAH 
"- 

39 MANLY 
40 MCSMAN 

I41 WCLLONDILLY 

TOTAL 

POPULATION EMPLOYMENT 

1981 2011 CHANGE 1 1981 2011 CHANGE I 

51875 53686 1811 3.4 256259 256825 566 0.2 
48500 48372 -108 -0.2 44725 49489 4764 9.6 
30776 31902 1126 3.5 48591 30343 -18248 -60.1 
51659 48730 -2929 -6.0 14720- 14259 -461 -3.2 
61575 54682 -6893 -12.6 8304 17270 8966 51.9 

116202 104211 -11991 -11.5 24691 33613 8922 26.5 
35565 29652 -5913 -19.9 31326 32320 994 3.1 
83448 71145 -12303 -17.3 26367 20787 -5580 -26.8 
57293 51784 -5509 -10.6 22611 11480 -11131 -97.0 
30961 29640 -1321 -4.5 6851 6637 -214 -3.2 
41253 37012 -4241 -11.5 7365 8207 842 10.3 
28896 32508 3612 11.1 9631 15183 5552 36.6 
23926 25654 1728 6.7 13545 12928 -617 -4.8 
25882 30462 4580 15.0 16893 14028 -2865 -20.4 

126741 107836 -18905 -17.5 24994 24609 -385 -1.6 
82857 76503 -6354 -8.3 18145 10961 -1184 -7.0 
46322 51545 5223 10.1 10893 13023 2130 16.4 
64910 64633 -277 -0.4 14466 22768 8302 36.5 

165336 205062 39726 19.4 34881 65331 30450 46.6 
152636 144674 -7962 -5.5 60841 59461 -1380 -2.3 
46622 50229 3607 7.2 34280 33779 -501 -1.5 
80116 81495 1379 1.7 24715 33740 9025 26.7 

129557 161921 32364 20.0 25909 42781 16872 39.4 
92715 268663 175948 65.5 26941 92931 65990 71.0 
17096 149973 132877 88.6 5435 36012 30577 84.9 
91525 176136 84611 48.0 14192 79797 65605 82.2 

108720 216360 107640 49.8 26300 81487 '55187 67.7 
20870 50525 '29655 58.7 9323 15165 5842 38.5 

181139 374193 193054 51.6 35124 120118 14994 70.8 
130943 129387 -1556 -1.2 62266 103033 40767 39.6 
93084 212815 '119731 56.3 16884 59212 42328 71.5 

111081 127480 '16399 12.9 24612 47330 '22718 48.0 
88748 85126 -3822 -4.5 32074 34928 2854 8.2 
12537 11465 -1072 -9.4 3253 2541 -712 -28.0 
29113 28467 -646 -2.3 9335 10240 905 8.8 
52120 52570 450 0.9 34211 51348 17137 33.4 

101051 102637 1586 1.5 16922 27957 11035 39.5 
172653 209823 37170 17.7 38827 67015 28188 42.1 
37080 33289 -3791 -11.4 8118 13123 5005 38.1 
26200 27549 1349 4.9 5210 5995 785 13.1 
5029 178984 173955 97.2 1224 43555 42331 97.2 

2954812 4028800 1073988 26.7 1151254 1727609 576355 33.4 



I O V E  A R U P  T R A N S P O R T A T I O N  PLANNING 
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F- E N  11111 M I  NM 11111 11111 M I  NEI NM NEI NMI N E  11111 111111 E N  11111 NMI M I  EN 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

LGA : HoLIZOYD 
SCENARIO : Zi\ 

VEHICLE TYPE : A\  12 

ROAD TYPE TOTAL 2 HR AM PEAK 
VEH. KM 

ANNUAL 
VEH. KM 

/06 

FORECAST FATALITIES 
RATE NO. 

ACCIDENTS 
INJURIES DAMAGE 

RATE NO. RATE NO. 

LOCAL 

SUB ARTERIAL 

ARTERIAL 

HIGHWAY 

FREEWAY 

2_061 

(,s 515 

3732_6 

82. 881 

1855 

44 ')45 

SS (7?c,zi- 

3.1 ScD3 

51- 

0 • 037 

0 • 037 

0 • 0 

0 • 030 

0 013 

9 

2 3 6  53 

3P)•8c) 

230.31 

a)c) 

Ove 

Arup 

Er 
Partners 

Consulting 

Engineers 

TOTALS 300 8 7_7 a C7 

a 

0 



O n  N M  11=I IMM ilml M I  Mai Mal M E  M N  MEI M E  M E  Min MIN aim aim 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

L G A  : lioLlkOYD 
SCENARIO : i\ 

VEHICLE TYPE : KAA C K. 

ROAD TYPE TOTAL 2 HR AM PEAK 
VEH. KM 

ANNUAL 
VEH. KM 

X I0‘ 

FORECAST FATALITIES 
RATE NO. 

ACCIDENTS 
INJURIES DAMAGE 

RATE NO. RATE NO. 

LOCAL 

SUB ARTERIAL 

ARTERIAL 

HIGHWAY 

FREEWAY 

2_ 0 61 

().3 

65 515 

3 7  32_6 

82_ 882 

0.037 

0 • 037 

0 0 

0 • 030 

0 •  0 

-c) 

0 • 17 

221 

22i 

acD5 

113 

• 3 15 

0.4. 0 

7E, 

L35 

('E) 

4 -IS 

TOTALS 1 2_ 

Ove 

Arup 

Et 
Partners 

Consulting 

Engineers 



IMO IIIIII IMO INN 0111 M E  O M  MIN INIII N M  M N  MINI E l l  M O  M E  NMI = I  N M  a l l  MI 

L G A : 
SCENARIO 
VEHICLE TYPE : CRRS 

ROAD TYPE 

LOCAL 

SUB ARTERIAL 

• ARTERIAL 

HIGHWAY 

• FREEWAY 

TOTALS 

TOTAL 

112 201 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

2 HR AM PEAK 
VEH. KM 

‘ 9 .  8391 

192 sir 

4236I 

92 191 

00986 

ANNUAL 
VEH. KM 

)(.. 106 

593- 13 

ill 

141 :27 

I174 

FORECAST FATALITIES ACCIDENTS 
RATE NO. INJURIES DAMAGE 

RATE NO. RATE 

O037 

• 03-/ 

0_39 

o030 

o 013 

1 49 

cti? 

S 4 

41 

1 22) 

I 

4 9  29 

329 .2.1 

4 +  53 

N 123t, 

3 75-* 

4 12.z. 

4 sco 

ocfs7 

4 

NO. 

2soo• 'It, 

4734 

Ove 

Arup 

Et 
Partners 

Consulting 

Engineers 



I N N  MIN IINN IINN IINII INN NMI N E  N M  N E  N M  INN NMI NNI NEI  M N  N M  INN EN 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

L GA : G LAC KTOk..31-1 
SCENARIO 
VEHICLE TYPE : 

ROAD TYPE TOTAL 2 HR AM PEAK 
VEH. KM 

ANNUAL 
VEH. KM 

'>/ 166 

FORECAST FATALITIES 
'RATE NO. 

ACCIDENTS 
INJURIES DAMAGE 

RATE NO. RATE NO. 

LOCAL 

SUB ARTERIAL 

ARTERIAL 

HIGHWAY 

• FREEWAY 

32042 

1-398b 

+70734 

1024-15- 

H1 261 

10P-43 

.512. 

24Z#. 

/638. 

177 9ST 

c›,e,37 

0017 (27 

/ 22/ 

f 

• i.g.c 

/ 11S 

2 75-, 

3 -2,C1 

4 722 

0 9'S-7 

/9 2 4- 

12S 71 

Ove 

Arup 

Et 
Partners 

Consulting 

Engineers 

TOTALS 149 a 110 601 NJ 
0 



MEI MINI M I  M I  MINI N M  NMI IIIIIII = I  ION M I  N i l  INN MIN 1111111 MIIII NMI MIN 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

L G A  : HOLg0--1 D 

SCENARIO : 
VEHICLE TYPE : CA 

ROAD TYPE TOTAL 2 HR AM PEAK 
VEH. KM 

ANNUAL 
-VEH. KM 

10,4 

1 
FORECAST FATALITIES ' ACCIDENTS 

RATE NO. INJURIES DAMAGE 
RATE NO. RATE NO. 

LOCAL 

SUB ARTERIAL 

ARTERIAL 

HIGHWAY 

FREEWAY 

079 

g i  CS4 

6+ 96o 

4-7e74- 

84  973 

161 

.46 S7-16, 

çc 464 

43 6257 

76 44. 

62 

6 S  12 

0 • 03") 

0 .037 

0.031 

o 03 

e, 0 

0-19 

,2 41 

I 22 

1 2  2. 

2c-fc 

) 11% 

.3-20 

0.315- 33 -3.3 

4- -727._ 

4 c;97 

9 ES- 

c2.A 4- /7 

386 Co 

,cfS.- 39 

Ove 

Arup 

Er 
Partners 

Consulting 

Engineers 

TOTALS 21-7 /4P ‘1 90 / 0  4-0 



NMI INN M N  INN M N  NMI INN NI I I  N M  NEI  INN N M  INN MIN INN E N  INN 111111 INN I I I I I  INN 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

L G A  1-1cLçZo1b 
SCENARIO : 
VEHICLE TYPE 

ROAD TYPE TOTAL 2 HR AM PEAK 
VEH. KM 

ANNUAL 
VEH. KM 

FORECAST FATALITIES ACCIDENTS 
RATE NO. INJURIES DAMAGE 

RATE NO. RATE NO. 

LOCAL 

SUB ARTERIAL 

ARTERIAL 

HIGHWAY 

FREEWAY 

s-i 684 

64-Cr 6o 

47 fi'74 

5613 

sikA3 

6 494, 

4-777 

8149 

03 

F• 3 

/0 

7 

13 

Q037 

0-037 

or2 I 22 

0 - 3 0 . 5 5  i."22 

o 46 

/0:09 

37C, 

3• 71c/ 

4 722 

0 97 

/24 

31 0S 

( 

2-7 

17, o 1 

Ove 

Arup 

Et 
Partners 

Consulting 

Engineers 

TOTALS A4/' 7 A4/4 



IIIIII N i l  ION IMO NMI IIIIII I I I I I  MIN INIII M N  MIR MINI M I  Mill MINI NMI NM 

L G A : BLACK-row 

SCENARIO : 
VEHICLE TYPE : CA-R 

ROAD TYPE 

LOCAL 

SUB ARTERIAL 

ARTERIAL 

HIGHWAY 

FREEWAY 

TOTALS 

TOTAL 

221 

13-1 lll 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

2 HR AM PEAK 
VEH. KM 

ANNUAL, 
VE.H. KM 

).( 104 

19 493 

191 T-52 

4-5-4- 673 

s-cro 

ia3 471 

ta.al 

FORECAST 
RATE 

FATALITIES 
NO. INJURIES 

RATE 

ACCIDENTS 

NO. 
DAMAGE 

RATE 

0 03'7 I 53 I 22 I 1 '2 s9 

o • 037 9 cf7- 1-22,1 32-7 14 3 75 

o .0 31 .7 4 2c/I ?24 46 4 372_ 

0 .030 2 -30 I II (6 /22. 87 4 'iri7 

0013 g. 2C (5 i c4 4c 0 cir) 

14 A 'a 8 0 

NO. 

ISS" 2.1 

3006 24, 

S•I 

6;". 4- 

Ove 

Arup 

Et 
Partners 

Consulting 

Engineers 

4?-13 



I I =  NMI INN ION ION 11111 MINI MIN NIB a l l  E l l  M N  E l l  N M  INN N M  11111 11111 N M  MIN 

L GA : AC KTOu-)I-1 
SCENARIO : B 
VEHICLE TYPE : 

ROAD TYPE TOTAL 

LOCAL 

SUB ARTERIAL 

ARTERIAL 

HIGHWAY 

FREEWAY 

F7 22.1 

131 / 

TOTALS 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

2 HRAM PEAK 
VEH..KM 

ANNUAL 
VEH. KM 

(Cie 

s /9 

722 

t 3 7/1 

YO 43' 

FORECAST FATALITIES ACCIDENTS 
RATE NO. INJURIES DAMAGE 

RATE NO. RATE NO. 

O67 

O. Or 

5-6 P 

o 194 

2s-cr 

3 I S2 

0 4,S 

0. 213.c- 

I '12 

/ 29S 

0 . 3  IS' 

6-35 

4/ S7 

lb 4- 6 -) 

/76 

3 7S- 

3.7 

4 7 22 

48i 

0 9S-7 

fr-)1/4 

r t .  69 7 

127 cq 

3 8 / 67 

68 3/ 

2 I Do 

Ove 

Arup 

Et 
Partners 

Consulting 

Engineers 

/ 



11111 11111 11111 IM1 INN 11111 M i l  N I  MN NM M I  MN 11111 NM MO NM M I  NE 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

L GA : Roc:ND 

SCENARIO : 
VEHICLE TYPE : cAtk 

ROAD TYPE TOTAL 2 HR AM PEAK 
VEH.• KM 

ANNUAL 
VEH. KM 

>1166 

FORECAST FATALITIES ACCIDENTS 
RATE NO. INJURIES DAMAGE 

RATE NO. RATE NO. 

LOCAL 

SUB ARTERIAL 

ARTERIAL 

HIGHWAY 

FREEWAY 

acc? 1861 

4,6 2743 

c 

1.se 4-11 

-73 40.5- 

/ O37 

o 037 

. •  03ei 

O o30 

o o /3 

1 49 

1 3 4- 

I 211 

-) 2I 

cfs" 

2,19 

-79 11 

119, 55 

o 21s"I 32 3-7 

3 "759 

3 

4722. 

4 CA7 

0.c17 

g 

Ove 

Arup 

Et 
Partners 

Consulting 

Engineers 

TOTALS 301 9 7 F 
(51 



U N  U N  E N  M I  E N  E N  N M  111111 M I  E n  I n  N S  I n  N U  N M  M N  E N  N M  I N  M I  EN 

ACCIDENT PREDICTIONS AND NETWORK MEASURES 

• L•G •A HOL g b  .1 D 

SCENARIO : 3 S 
VEHICLE TYPE, : 

ROAD TYPE TOTAL ! '2 HR AM PEAK 
VEH. ' KM : 

ANNUAL 
VEH. KM 

• LOCAL • 

SUB ARTERIAL 

ARTERIAL. 

HIGHWAY 

• FREEWAY 

•S":142 • 

64.04 
f 

3ct?g- 

TOTALS 

, 

8-22 

FORECAST FATALITIES 
RATE • NO. 

o037 

39 

p.012 
i• 
:<5315 

6 ,  9 0 

ACCIDENTS 
' INJURIES 
RATE NO. 

' DAMAGE 

RATE NO. 

2 

1 2? 

I 22i 

S 

o 

0 10 

W O  4 

-7.03 

4 

21Cc/ 

3, 7S1 

4 727 

4 ?ct7 

0 

24 

i S" 

Ove 

Arup 

Et 
Partners 

Consulting 

Engineers 

07N 



NMI 111111 M I  NEI  N S  E l l  NM MIN 11111111 ••• 1.• 1.• 
B LP*C. K TO W N ACCIDENT PREDIcTioNS g NETwoRk mgASURES 

VoA° 1-1-4 PE 

A A.Inluat_. VE1-4 I CLE. 
Km. v ioG 

A AIN U AL VemicLe. 

HOURS 1.10‘ 
A 

5ATFY- I Ty 

CC! D E A r r  -rt_l pE. 

Tr.1q•uRy DA frfrIGE-. 

IA 2A ZA IA 2A 3A IA 2_A SA IA '._/,\ SA , IA 
I 

2A 3A 

LOCAL 50•Li/ 45.11 4-1-8S 1.70 1137 I 32_ 1.87 I 5 1,66 61.56 53.81 54-71D 1,5?•q7 17t-83 M3.7o 

562,- ARTERIAL 3/2.92 304‘,0 303.41-1 9•98 
, 

1-73 9•0 11.57 .11 .z.s li.n 382.07 372,29 370.50 //76.26 Iiii,.1 II40. 62_ 

ARTERIAL 696.29 cg 750 2/.62 2,0.2n 2f78 27: IG "L.C..(% 2_&O6 901.7 865..15 S31.776 3287:88315g-4,4 s3q7.5 

' HIGH WAY. /87.71 14-8.3‘ 125q51 6.30 3,(.5 3.-(>-7 5-.63 4.45 3..7.6 209.86 165.9-7 40.47 9/9.2/ 72-(51 (15-'2--11- 

FREEwAy 7206. I 30.46 N5.58 1-10 L i  44- 4-"67 O• VI• 1 • 69 -L55 22.7 41.09 61.61 89 l'5 187.1-7 
, 

11)TRIS /3/9.q 12:17.5i 
i 

39.93 47 4 5- 47 /578 15 00 155 56z/2 S32.1- 5505 1389.01- lio•7 37.41, 

HoLRoYD - ACCIDENT PREDICTIONS gs NETWORK MEASURES 

RoAD -T149E. 

A to,NAL., vl-4lci.7. , AAJA.10:AL Vet-I IcLE- 
'Houes :),./04 ' 

ACC, 

5A7no-ry 
DE.JUT T4 PE 

'n.lz-uRy DA MK1GE-. 

IA 2A ;3A , A ,2A .3A • HA ' zA sA IA "2...A SA IA 1 2A 3A 

LOCAL 2.86 2.93 23 0.06 6.64 644- 0./0 oHl 6.•1 3.in 3,.5-7 3.5-7 /0.75 11.00 11•00 

k)a- ARTERIAL 7q•9'1 „SHE, 71 227 
, 

t •Ci7 f t l  (s, 2.95" • 
‘,01 -2- G'S 97,0 '')•I2- 6.5--°) 3095 30515 "Z-fp65-7 

ARTcRiAL /01/ •76 '') I .5 8 93.03 2.67 2_ - 41 -2j-3i1 4.07 2.57 3: •0 /3516 It g 'Cc 12,041-1 08 4 32:17+39.30 

HIGHWAY /03- 8 :ig .2 6 53.00 1 
3.07 I - B l'- di-b 3.o7 2-O7 I -91, 8523 77.43 P I  •Z_ 6 5o 4-92 339 -17 2,5-1•5. 

FREEWAY 35.03 147. 21 1171 • (4;) o.7q- 1-47 3, i(P' 0 •q5- 1 ,c12_ 11'53 11.03 46.3g 37.os„ 33.52 i4-o•go II 2.-.(. 

1-0TALS 325.7 36)2.0 37.5(,) 8.gi 1642 c r 4 ,  
1 

// II 9 363 34-5- '307 13 l i  1-/ 122_1 10 9g 



-111111 N IB  M I  I M  NISI M I *  "111111" M N  M I  M N  N S  IIIIII M I  `11M-'11111r- ' M I  M I  MIN M I  1•11 NM 

BLACKTOWN Acc(DEN T PREDicT to&I 6 4 Merwtg2V. MEAst)ReS 

Roc 

clocri-e_ 

sots AR.IFF_OgL., 

(thidivtde.44) 
:Hip-4404 11- 

(D(vl•cted tv4t1) 

VeEsui44l 

Km. v 
;10G 

SCE.,1/411R10 
; HA i2-k3 

50. Li I 

312.92 

6•2q 

/87.7/ 

72-0.6 

2 

1 : 1 1  ' 1 1 . 1 1 1 1  1 
&i,J 

1_]!1111,'1 
,JAL__ vEpicLE. ve:HICLE.- _ A Cat DEA/E p E 

HOUS186 

. 
FITnt  T 

_ 
1-7Nizyrzy i 1:v1 frf(-1 G E  , 

scs kin to 
3E3, 12-B 3B 

66814a 1/7-3 

145. o 
p4i, 

„ 
• 15,9-14 I4.5 

-rong 13)'1.1-1 13 2_2.7 3 

7'0 

630 

/- /0 

40. 7 

1 • 5 
I7 

2b-2 

- I  b 

14 

31. S 34 

1 
ik 

187 

i 
27)6 

b 9,t 
47, 

2_ 

1-6 

1 '2. 

3 

382-o7 

?0/ 7 
I 

, jo.9.86 

22-7- 

551 

3 -7 
- kd /6947 

1176:26 

328788 
I ' 

/578 1501 I 55 

8 

172'. 

119-Z 

-3 5 7 

7 1 2 

I b 

5341-3 

, • rib 

1I3G 

33d9 

C-.0 

I27 

5435 

LIOCAL. 

SUG PaiegiAL 

A R-rEP kf-IL 
(Undivided) 

164-1id At( -t- 
(Divided. Avi‘rial) 

FREEt4A-.4 

-rarAts 

HOLRUIp 

PA./lc/that_ VE1-1 CIE 

G Ktm v 10 j 
scEmli210 

I 1 
Anlik t i  #1L. Ur5.NICLE_ 

4-4,6kte 
sceklAszto ! 

5A7PLITY 

1 

I c DEJur -r-tPE 
TrJzuRy 

I H 3 H .  2-.!3 31[3 2-B 3B 

2.86 

79.91./ 
/oq-76 

/ 03.11 

35.03 

325.7 

2.95" 

73 

92.z 

68.c) 

3 

, 7 

91-45 

55-8 

o.o6 

2.27 

2.67 

3.07 

0-0 6 

• z 
2.40 

2'63 

21-40 

• 47 

O • I 

2-9S 

4 °9 
• 3-09 1 a 

/0 I I 

3,00. 276 

1 5 - 

12 0 

•t761 Foq.?.3 
12.0:7 054 2- • 70 C •L1-5. // .03 3 8 37 33.52 

353• 3 338.8 8.8/ 90 ,9 11 II 12 36 3 32 312 

43(0 

333 

115 

1 1 

274- 

432. 

274 

1102 



61 NNE N M  111111 1=1 MIN INN INN 111111 M I  MIN N M  MIN = 1  IMO M O  M I  ES 

TOTAL NErwoRk - ACCIDENT PRED/CT/ONS NETwoRx mcAsuREs 

RoAD 1-LIPE 

AAA/L.1AL_ VEN I CLE. 
vm. v 106 

RAJA/ U <IL Ve.1-1 IC LE 
'HOURS 'Alo 4 A F.ATFIL I Ty CC I DE.Arr —r-LipE 

--r\A-uRy DA r4r/IGE-. 

IA 2.A ' 3,1% % A 2^ 3A IA .1A 3A IA "2_. A 3P I A 2A 3a. 

'LOCAL 53,27 48.6+ 4-7 • 8 I , 
/.76 i .  0: 1 i ,.,3, 6 I .-7 I • 80 I ! -77 65-os 5,c3.38 58•34z, 200.24. I S2_ -83 1-79.-70 

S u s  - ARTERtm. 392.86 38(:).°8 3-7435 /.2•5 it • 
i 

I/. .11-25 IS 14-.7c1•68 471.4 4.57.0 14-1b•76 1451.2.8 140710 

80/•05 759.‘,6 812;53 21./.2q 2,2..7 2_4_1 ..7 31.2s -LS •,C,3 11.0 1037•3 83:75 1052;25 3782-56 .s58-7.61 383‘,. 51 ARTERIAL 

.14 1 G vivwf 2ch0.e2 -2-1-7.1,2. 178.61- 9.37 5.4.8 4.. ..q.-7 8.72 (i,•52- 5,•3'5 325.1t+ 21-3..3 ic)9.-7g 19.2y-ly lob8 

FREEWAY 
/07.0q -2_77.6%3I3.2,--1 /.817, 5.,1 i i . 0 1.39 3 ' (,.I 4.'08 33.73 g7. ;4-7 9e..0 /02.z/s z(.5.75 -2_5,•6 

'rOTALS 1645.1 1689-68 17Z6.60 q(•5- 47.9 41-9.4- 58 5b 57 1941 1$45 1866 6986 (,553 



I im NE mu NE mu mo EN EN m i  INE 

TOTA-L. NETWORK — AcctDENT eRsoic1io4s 4- kIe-rwoRK MeAsuPes 

'ROAD 114 P6* 

' A ninit.JAL__ ! VEHICLE 
1 

v ; to 6 
I scEtJai2to • 

4/1/4/NOAL 
. , i • ! • HOURS 

ce.-Aiiciato 

VEM ICLE 
ic, , ; 

! 

, i ! A 
_ i , 1 T ' -(17nLITY 1 

, , , cd I CsArr i 1 -11-IPE 
1 '. • ; i 

I I T.I\j71?RY 1 

4 
J 

! 
' DA MFIGE 

IA 213 1 313 'A 2.i,3 ;3 k IA .:2_i3 I Es 14 !2A3 36 • 1A 28 36 

i..),oc.pL, 
; 5327 48Z. 49'43 - '/6 .7 • J•4'I 

• -1-4;'6.• i , i, 
i.97 

• 
1 'I 

1 , 
3 

[ 
65.c;S 

, 
•-i15-9 

- 'k2. 2-00.24 183 (87 
sue' A'OrgRIAL- 392.86 • ; 3114 , 3+5-F 12.2,5 

, 0.71 • 1 I-n. 14.52. 
. 

1 r !IS! 
1 

1 1 
471 

i 

I 4.68 6 0 

i 
4 b 1476'76 I4'8 141° 

41(23521k- ' 6.1idivideci) ' 80/  .05 t 0  .6 da44,,Q•• --7,r75 • 24i i?-  ,C, .1-I 31-25 II 
. i3 Ii 
, 

1037.13A -48 5 1c.4 '3' 3782-% 35'S 3e2; 

AVICED mcw4e1AL. 
2190.82 it3-'5 1-"9. 4:2. 19 -.3' 

7 - 5 
4111- .4 r3.-11,2. 1 -7 325.114- i3i3, 

• •!,0?- 1424.4 ( 045 eef 

! MEE.t,1 11,-1 10709 
28d 

‘ I 3 o • 
17 

- '/-8/ 5. -i.dri )-3c\4 15 33-73 87 c) 028 '.75 238 

-roTALs /4i5-./ 16791 171_4- 4/9.5 46.7 4.1 58 7 1 6 ) 
. t 

19q1 ' 18 2_') ( F)7 I 6986 G5141- 6537 

i , 


