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1. Infroduction

1.1 Background

" Pymble Business Park, iocated in Sydnay’s Upper North Shore, comprises a range of land uses including

" office, business park, freight and logistics, and locat light industry, and has been identified in the draft North
Subregional Strategy {Department of Planning, 2607) as an existing business concentration in the north
subragion. '

Pymble Business Park Is bounded by residential land uses to the north, the Pacific Highway to the east, Ryde
Road to the south, and Bullock Park and residential land uses to the west. ‘

Vehicular access is limited to the following two intersections:

e Pacific Highway/Bridge Street (3-way signalised Intersection)
#  Ryde Road/West Street (3-way priority intersection — left infleft out from West Street only).

During the praparation of the Ky-ring-gai LEP (Town Centres) 2010, Pymble Business Park was identified as an
area with future growth potential, Ku-ring-gai Councif estimates there is growth potential for an additional
33,000m* of office floor space to 20731 as a result of under-utilised sites axisting within the Business Park.

It was also identified that the current vehicular access to and from the Business Park was particularly difficult
and that any future growth would only exacerbate the issue without capacity improvements or alternative
accass arrangements being included.

GTA Consultants was commissioned by Ku-riné]-gai ‘Council in February 2021 to undertake a traffic
assessmant of three Coyncil-developed intersection improvement options in the vicinity of Pymble Business
Park. '

1.2 Purpose of this Report

The abjective of the study was to determine whether the proposed intersection improvements developed by
Caunell improved vehicle access to Pymble Business Park both now and in the future, The analysis included a
coordinated review of the following three intersections using LinSig Version 3.0 medelling software,

o Paclfic Highwayf Ryde Road/ Mona Vale Road (signalised) '
«  Pacific Highwayf Bridge Street (signalised)
s Ryde Road/ West Street (priority).

The future modalling scenarios also inciuded the addition of develooment traffic resulting from the
estimated future growth in office floor space within the Business Park as provided by Council.

1.3 References
In preparing this Report, reference has been made to the following:

s Ku-ring-gai LEP (Town Centres) 2010

o  Ku-ring-gai DCP {Town Centres) 2010

s Pymble Business Park Traffic and Transport Study prepared by Ku-ring-gai Council, November
2009

o Draft Ku-ring-gai integrated Transport Strategy

J511530 ' 14453411
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e+ Traffic movemant counts and vehicle queue length surveys commissioned by GTA Cansultants on
1o0-February 2011 .

o Site visits undartaken during Weekday AM and Weekday PM peak-hours by GTA Consultants on
10 Fehruary 2011

s Letter prapared by the RTA to Ku-ring-gai Council regarding the proposed improvernent opticns
at Pymble Business Park dated 14 May 2010 {Ref No: 238.5314 Val 12 - §YDogfo0861).

JS11530 YA
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2. Existing Conditions

Pymble Business Park comprises an approximate total Gross Floor Area (GFA) of 76,600m® made up of a
combination of office, business park, freight and logistics, and local light industsy land uses.

The subject site is bounded by resldential land uses to the north, the Pacific Highway to the east, Ryde Road
to the south, and Buliock Park and residential land uses to the west, Vehicular access is fimited to the
following two intersections:

e Pacific Highway/Bridge Street (3-way signatised intersaction)
e Ryde RoadfWest Straet (3-way priority intersection —left infleft out from West Street only).

The location of the subject site and its surrounding environs is shown in Figure 2.,

Figure 2,1: P b!e dusiness Park and lts Environs
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2.1 Road Network
2.1.1  Adjoining Roads

Pacific Highway

Pacific Highway is classified as a State Road by the RTA and is generally aligned in a north-south direction. In
the vicinity of the Pymble Business Park, thi Pacific Highway is a two-way read configurad with 3-lanes each-
way and a posted speed {imit of 60 km/h.

Ryde Road/Mona Vale Road

Ryde Road/Mona Yale Road is classified as a State Road by the RTA and is generally alignad in an east-west
direction. In the vicinity of the Pymbla Business Park, Ryde RoadiMona Vale Road is a two-way road,
configurad with 3-anes each-way and a posted speed limit of 7o km/h.

Ryde Road, just west of West Street, recorded an Annual Average Daily Traffic (AADT) volume of 62,022

vehicles per day in 2005"

Bridge Street/West Street/Suakin Street

Bridge Street, West Street and Suakin Street function as local roads within the Pymble Business Park. Bridge
Streat s aligned in an east-west direction; while West Street and Suakin Stfeet are aligned In a north-south
direction. In general, 2ach streat is configured with one fane each-way plus karbside parking on both sides.

The posted speed limit on these streets is go kmyh,

In Bridge Street, West Street and Suakin Street, on-street parking is generally restricted to two hours (2P)
batween 8:00am and §:00pm, Monday to Friday. '

However in West Street a No Parking restriction applies betwean 4:00pm and 6:00pm, Mo'nday to Friday
along the eastern kerb for the first 40 metres north of the intersection with Ryde R_oad,
2,12 Surrounding Intersectians

The followlng intersections currently exist in the vicinity of the site:

s Pacific Highway/ Ryde Road/ Mona Vale Road (signalised)
e Pacific Highway/ Bridge Street (signalised)
s Ryde RoadfWest Street {priority).

2.2 Traffic Yolumes

GTA Consultants commissioned traffic moverment counts at the three study intersections on Thursday 10
Fubruary 2011 during the following peak periods: '

s T00am and g:00am
s 4oopmand G:oopm.

' RTA Statlon Mo. s3.0u1

511530 1440311
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Following analysis of the survey data, it was identified that thé combined network peak of the threa study
intersections occurracd:

s between 7:30am and 8:30am during the Weekday AM peak-haur
e between 4:30pm and 5:30pm during the Weekday PM peak-hour,

The identified Weekday AM and Weekday PM peak-hours are presented in Figure 2.2 and Flgure 2.3,

Figure 2.2: Weekday AM Peak-Hour (7:30am — 8:30aim)
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Figure 2.3; Weekday PM Peak-Hour {4:30pm ~ 5:30pm)
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For madel calibration purposes, vehicle queue length surveys were also undertaken during the same time
* perlods as the traffic movement counts.

23  Intersection Opera’rioh

To establish the operational performance of the three study intersections during the identified notwork
peak-hours (2011}, the following software packages were used:

o LinSig for Pacjfic Highway/ Ryde Road/ Mona Vale Road and Pacific Highway/ Bridge Street
s SIDRAINTERSECTION for Ryde Road/ Wast Street. :

The results of the analysis are summarised by intersection in the féllowing Sec&ons, with the LinSig and
SIDRA INTERSECTION modelling outputs presented in Appendix A and Appendix B respactively.
231 Pacific Highway/Ryde Road/Mona Vale Road

Table 2.1 presents a summary of the existing operation of the Pacific Highway/ Ryde Road/ Mona Vale Road
signalisad fntersection during the identified network peak-hours,

J811830 14/33/ 11
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Table 2.1: 2011 AM/PM Buse ~ Pacliiic Highway/Ryde Road/Mona Vale Road

. Demand Avarage 108 M‘:ﬁ::f;
Peak Approach Flows DOS Delay 13 Queue
peu} sec/pey
Pachic Hey S0 llsft and through} 808 05.5% 174.4 F 362
Pacific Hwy 58 {through) Lane 3,4 1.571 105.4% 174.6 F 357
Pacilic Hwy 38 fight] Lans §.6 502 97.4% 153.5 F 97
Ryde Rd £3 [lelt, rlgh? and
shrough] 481 86.1% 458 o 63
Rydo Rd E8 {right} 195 73.1% 80.4 F 51
AM Ryda Rd EB (right and U-Tum} 529 88.8% - 54.8 [ 76
Pacific Hwy NB {fghi) 260 106.4% > 300 F 142
Pacitic Hwy NB {ihrough) Lane 3,4 497 40.0% 380 C 87
Pacific Hwy N8 fleft and through) 592 66,1% 31.2 C 89
?:\J?r:;a Vale Rd WB {iight ana U- 199 80.6% 372 £ 59
Mond Vale Rd Wi {rlight, left and -
through} 348 88.5% 66.5 B &0
pacific Hwy $B {left and through) 571 78.2% 42,4 (@] 1z
Pacitic Hwy 58 (hrough) Lune 3,4 994 74.5% 471 C 111
Paciflec Hwy $8 (righf) Lane 5,6 630 72.7% 62.2 £ 75
Ryde Rd EB fleft, right and )
through} 596 . 8“6%'. 373 C . 104
Ryde Rd EB (right) 75 36.4% 70.2 £ 13
oM Ryde Rd €8 {right and U-Tum] 453 75.1% 40.6 [ 45
PGClfic Hwy NB [ight} 419 95,8% 109.5 F 135
Pacific Hwy NO {ibrough) Lane 3.4 1,213 89.1% 62.7 E 155
fFracliic Hwy N fleft and through) Bes ?3.0% 50.5 C 164
Mona Vale Rd WB (right and U- 233 80.5% 860 g 3%
Tum)
Mona Yale Rd WB [rght, laft and 250 £ a7

through]

82.9%

[t] Level of Service (LOS) based on tha RTA criteria far vehlcie delkay,
2] Assume &.0m per pou,

-Table 2.1 indicates that:

¢ During the Weekday AM peak hour the Pacific Highway southbound lag of the intersection

experiences significant delays for alt movemnents, Pacific Highway northbound also experiences

significant delays for vehicles tuming right onte Mona Vale Read.

»  RydeRoad eastbound approach and Mona Vale Road westhound approach to the Pacific Highway
currently experience moderate delays and queuing during the Weekday AM and PM peak haurs.

*  During the Weakday PM peak hour the Pacific Highway northbound leg of the intersection

expariencas significant delays and vehicle queuing for all movements.

¢ These delays and associated queue lengths were also obsarved during the site visit ar'd
documentad within the vehicle quaue length surveys.

23.2

Pacific nghwaijndge Sireet

Table 2,2 presents a summary of the existing operation of the Pacific Highway/Bridge Street signalised
intersection during the identified network peak-heours.

JS11530
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Table 2.2 2011 AM/FM Base - Pacific Highway/Bridge Skeet
A
- Demend Average LOS Mu\;?r:t?ri .
Peak Approach Flows - DOS Delay i Queue
' {pcu) (sec/pev) M (m) 121
| Pacitic Hwy sB(ihrough) tana 1,2 1,694 41.9% 7 3
Pacitic Hwy 3B [right and throughy 1,463 81.3% 11.3 A AP H
bridge St {lett) 141 2%.0% |- 50.8 D 16 |
AM o . v
Pacific Highway NB {throughn) H
Lame 2.9 1.394 S3% 1.3 A 18 :
Pecific Highway NB fisft and :
rough) | 554 45.0% 3.2 A 38 ‘
Pacific Hwy $B(through) Lane 1,2 CLo7e 31.7% H) A 1
racific Hwy $8 {ight and through} 1,199 66.6% 64 A 154 :
Bridge St {left) 294 90.5% 107.8 F 58 .
M — :
Pacific: Highway N8 [through) 1.740 57.6% 3y A 18 _1
lane 2.3 :
Pacllic Highway N8 fleflt and ) . - :
trough) 710 50.9% ' 3.2 A 78 :

5] Level of Service (LOS] based an the RTA criteric for vehicie dalay,
2] Assurme 4.0m par pay,

Tabla 2.2 indicates that:

e During the Weekday AM peak hour the Bridge Street leg of the intersection experiences : - g
_ moderate delays for the left turn only movement onto the Pacific Highway. ’

®  During the Weekday M peak hour the Bridge Street leg of the intarsection experiences ;
significant delays and queuing for the left turn only movement onto the Pacific Highway.

= These delays and associated queue lengths were also confirmead during the site visit. |

2.33 Ryde Road/West Street

Tahle 2.3 presents a summary of the existing operation of the Ryde Road/West Street priority intersection
during the identified network peak-hours. .

Tabie 2.3: 2011 AM/PM Base ~ Ryde Road/Wesf Slreet

Pegree of Average 75th Levei of L

infersection  |[Peak ieg Saturafion Delay Percentlle Service H
: {Do5} . {sec) Quewve (m) {Los} ’ i

- I

Rycle Road {W) 0.539 88 - A f

AM s — ;.

Ryde West Siraet © 0757 559 309 : D 3
Road/West :
straat - Ryde Road {W) 0.524 8.7 - A :
: Wast Streat 1204 2439 36,0 F
|

Table 2.3 indicates that:

s During the Weekday AM peal-hour, the West Street |ag of the intersection experiences moderate
delays for vehicles attempting to turn left onto Ryde Read.

v Dn}ring the Weekday PM peak-hour, the West Street leg of the intersaction experiences significant g
dalays and vehicle queuing for the turn left movernent onto Ryde Road.

s Thase delays and associated queue lengths were also cenfirmed during the site visit. ' :

2.4 Public Transport |

A review of the public transport available in the vicinity of the site is summarised in Table 2.4.

J311520 14403113
Pyrrible Business Park Issu@; A
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Table 2.4: public Transport Proviston
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. . Weelkday
Service Route Mo. Route Desciription Location of Stop bistance to Frequency On/Off
Nearest Stop
Paok
. Rydle Road neor ; 15 minutas paak / 1
Bus 580 Pymbie to Gordon Nodena Place Minimum 500m heur off peak
Grogory and Car i '
s 195  Gordon fo Stives Funerais (850 Minmum S20m | 20 miutes peok /1
' e Pacific Highwaoy? pe
. Gregory and Car 30 minutes &-8am
Bus 194 Sé’lgmn o Mona Funerals {850 Minimum 520m Twicae 3:30-5pm
) Paclfic Iffghwqy} 30minutas 7-10:3Cpm '
Mena Yaole to Ryde Rood near 15 minutes paak /
Bus . 197 Macquarle University Wast Straet Minirum 100m 30minutes off peak
. Pymble Raliway ‘ 3-10 minutes peak /
Train nfo North Shore tina Station Minimum &§50m 15 mingtes off peck
. ‘ ' Gordon Rallway . 3-10 minutes peak /
Trailn nfa Morth Shore Line Stofion Minimum 900m 15 minutas off peak

2.5 Pedestrian Infrastructure

In the vicinity of Pymble Business Park, sealed pedestrian footpaths are located as follows:

s Pacific Highway (both sides)

v Ryde Road (both sides)

¢ Brldge Street {both sides)
»  Woest Street (both sides)
e . Suakin Street (both sides),

Safe crossing points in the vicinity of the Business FPark include the following:

e Bridge Street leg of tha Pacific Highway,’Bridge‘Street traffic signals
*  Eastern and western fegs of the Pacific Highway/Ryde Road/Mona Vale Road intersection
{combination of marked foot crossings and signalised pedestrian crossings).

JR11530
Pyimble Business Park

Tronsgyorl Assessment of Access improvements
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3. Infersection Improvement Options

To improve vehicle access into and out of the Pymble Business Park, both now and in the future, Ku-ring-gai
Council developad improvement optiens far the three study intersections. Each optlon is detailed in the
following sections and presented diagrammatically in Appendix C.

3l Pacific Highway/Ryde Road/Mona Vale Road

For the Pacific Highway/Ryde Road/Mona Vale Road signalised intersection, the following improvements are
proposed;

o Extension of the left-turn slip lane storage on the Ryde Road off-ramp to 240 metres

s Extension of the throughfright-turn lane an the Ryde Road off-ramp to 110 metres.

The proposed improvements are presented in Figure 3.1 below,

. Figure 3.1 Inlersection lImprovements ~ Pacific Highway/Ryde Rodd/Mona Vale Road
~ # 1
\\\ N A

AN AL /
MODIFY ISLAND AND
PEDESTRIAN CROSSING

PROVIDE EXTENDED
LEFT TURN BLIP LANE |,
(140m INGL TAPER)

EXTENDEDR
THROUGH/RIGHT TURN
LANE (110m TOTAL)
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3.2  Pacific Highway/Bridge Street
For the Pacific Highway/Bridge Street signalised intersection, the followlng Improvements are proposed:

e Addition of a 25 metre left-turn bay on the Pacific Highway (5) Ieg of the Intersection
»  Addition of a signal-controiled pedestrian crossing across the Pacific Highway (5) leg of the
intersection,

" The pro-posed improvements are presented in Figure 3.2 below.

Figure 3.2: Interseciion improvemenis - Pacific Highway/Bridge Slreet

\ . | :

i
%

TNOLTYN

-y
g

PROVIDE PEDESTRIAN
CROSSING ON
SOUTHERN LEG

%)
PROVIDE SHOAT

- LENGTH OF DEDICATED
LEFT TURN LANE

3.3 Ryde Road/Wesk Street

For the Ryde Road{West Street priority intersection, the following improvemaents are proposad:

e instalfation of new traffic signals to control vehicular access into and out of West Stroet
s Addition of a second left-turn only lans on the West Street leg
s Addition of a signal-controlled pedestrian crossing across the West Street lag of the intersection.

The proposed improvements are presented in Figure 3.3.

811530 : ' 1440311
Pymble Business Park : . ssue: A
Transport Assessmant of Access lmprovements . Page 11
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Figure 3.3 {nlersection Impro{fements ~ Ryde Road/West Street

Oo®

GTAconsuliants

-

O\ | INSTALL NEW
> TRAFFIC SIGNALS
(| AND PED FACILITY

N
AN

1511530
Pymble Business Park
Tronspon Assessmeant of Accass improvements

14/03/11
Issue: A
Page 12




Oc@

GYAconsuftants

' Traffic Impact Assessment

4, Trofﬁ_c_: Impact Assessment

4.1 Future Growth Estimate

Ku-ring-gai Council have estimated that there is growth potential for.an additional 31,000m* of office floor
space up to 2031 which was based on the findings of the Ku-ring-gai and Hornsby Subregional Employment
Lands Study (KHSELS), and considaration of current under-utilised sites within Pymble Business Park.

To present a robust analysis of the proposed access improvements, it has been assumad for modalling
purposes that the additional 31,000m* of office floor space would be deliverad by 202z,

4,2 . Traffic Generalion

For business parks, the RTA's Guide to Traffic Generating Developments {Varsion 2.2, October 2002)
recommends the following trip generation rates:

Paak Vehi_cie Trlps (PVT) = 1.2 vehicle trips / hour / 100m” of GLFA®
where ‘GLFA’ represents the Gross Leasable Floor Area

Assuming that the GLFA represents 80% of the Gross Floor Area (GFA), application of the RTA rates to the
_full growth potential of Pymble Business Park {31,000m") would generate an additional 28 vehicle trips
during the Weekday AM and PM peak-hours.

43  Tip Distribution and Assignment

Council's Pymie Business ParE Trafffc and Transport Study indicates that during the Weekday AM peak
{0730-0830), 75% of development traffic would be inbound and 25% of development traffic would be
authound.

Conversely during the Weekday PM peak {1630-1730), 25% of development traffic would be inbound and 75%
of development traffic would be cuthound., -

Application of these infout parcentage splits to the estimated development traffic would result in:

v Weekday AM Peak — 224 vehicles inbound, 74 vehicles outbound
v Weeckday PM Peak ~ 74 vehicles inhound, 224 vehicles outbpund.

Future development traffic assoctated with Pymble Business Park has been assigned across the wider road
network using the following assumptions:

s 40% toffrom the north via Pacific Highway
Kl 20% to/from east via Mona Vale Road

@ 20% toffrom south via Pacific Highway

@ 20% toffrom west via Ryda Road.

These pe:‘éentage splits genarally correlate with the findings of the Draft Ku-ring-gaf Integrated Transport
Stratzgy which detarmined that the majority of work trips to the Ku-ring-gai Local Government Area (LGA)

Trip rate and GFA to GLFA conversion factor extracted feosn Pymble Business Park Traffic end Transport Study prepared by Ku-ting-gai Councll,
November 200g

J5V1530 14/03/11
Pyrntle Business Pork Issuo! A
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ori'jinate from either within the Ku-ring-gai LGA or from the Hornsby LGA. Henca the greater percentage of
development trips.assigned toffrom the north, : '

Traffic Impact Assessment
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A summary of the trip distribution and assignment of davelopment traffic Is presented diagrammatically in

Figure 4.z and Figure 4.2.

Figure 4.1: Development Traffic Disirlbufion and Assignment - Weekday AM Peak
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“Traffic Impact Assessment

Flgure 4.2; Déveiobmenl Traffic Diskribution and Assighment -~ Weekday #M Peak
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5. Modelling Methodology

5.1 Infroduction

The modelling analysis included an assogsment of the following three (3) study intersections:

»  Pacific Highway/ Ryde Readf Mona Vale Road (4-way signalised intersection)
s Pacific Highway/ Bridge Street (3-way signalised intersection)
e Ryde RoadfWest Street (3-way priority intersection ~ faft inf left out from West Street only}.

intersection capacity assessments were undertaken for the Weekday AM (7:30-8:30) and Weekday PM (4:30-
§:30) peak-hours for the foliowing five (5) scenarios presented in Table 5.2 below.

Table 5.1: Modelling Scenartos

Tite Description

Exisiing 2011 Base {presented inSoction 2.3)

Scenarnio | 2021 Base + Background Growth + Development (‘Do Nofhing' scenciic}
Scenario 2 2021 Base + Background Growth # Development + Intersection Improvemenis

Scenario 3 2021 Base + Background Growth + Davelopment + indarsaction improvements + Right-Turn Phose al
_ Bridge Streel . .

2021 Base + Background Growth - Development + Intarsoction lmprovements + Ryde Road (E8j Off-
Rampimproverments

Scenario 4

it should be noted that from Scenario 2 to Scenario 4, the intersection of Ryde Road/West Street is modelled
as a signal-controlled intersection with two left turn lanes on the West Street leg (as per Figure 3.3).

Furthermore for Scenario 3, with the addition of aright-turn from Bridge Street onto Pacific Highway (S),
there was a need to reassign both growthed base traffic flows and future delveio'pmenttrafﬂc associated with
theincreased office floor space. For simplicity, the following assumptions were adopted: '

s Growthed base traffic flows recorded for the left-turn movement from West Street onto Ryde
Road {E) were split so/so hetween the left-turn movement at West Street and the modelled right-
turn movement at Bridge Street onto Pacific Highway (8).
s Future development traffic assigned to the left-turn movement from West Street onto Ryde Road
. (B} (Future Weekday AM = 44 vehfhr; Future Weekday PM = 234 veh/hr) were also split 50/50
batwesn the laft-turn movement at West Streat and the modelied right-turn movement at Bridge

Street onto Pacific Highway (5},

These modelling assumptions were considered to be reasonable as 50% of businesses would be accessed via
West Street/Suakin Street and 50% of businesses would be accassed via Bridge Street,

5.2  Modelling Pockages'

5.2.1  LinSig

 LInSigis a computer software package for the assessment and design of traffic signal intersections either

-individually or as a netwark comprised of muitiple intersections. Itis generally used to construct a model of
the Intersection or network which can then be used to assess different designs and methods of operation.
Apart from stand-alone intersactions, it is used for rﬁuitiple traffic signal ir;tersections, complex networks,
signalled roundabouts, and road networks which may include traffic signal pedestrian crossings and priority

intersections as well as traffic signal intersections.

511530 14703714
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For the purpose of the LinSig analysis, the following assumpticns have baen made:

+  Given that traffic flows in LinSlg are presented in Passenger Car Units (PCU), the following
conversion was adopted for the existing traffic volumaes:

°® Car=1PCU
«  Heavy Goods Vehicle=2.3PCUs

= Saturstion flow values of 1,800 pcusth have been adopted for through and turning lanes,
Generally, saturation flow should be measurad on site for aach lane or grouh of tanes foreach
paak period, Given that no site measurements have been undertaken as part of this project, basic
saturation flows have been based on the geometric settings of a typical lane in the study area,

s Given that saturation flow Is dependent on a number of factors including the site conditions and
the proportion of heavy vehicles, it is expected that the values adopted for the analysis are both
conservative and consistent with the Austroads classifications for lane saturation flaws.

«  Lanelengths have been based on the existing Intersection layout with short lanes used to
represent how road space is cu'rrentiy used,

+  Phase sequence arrangamants, durations and cycle times for the base models have been based on
the.Intarsection Diagnostic Monitor (IDM}) data provided by RTA.

s Astart lag of 5 seconds has been applied to vehicle movements that run simultaneously with
pedestrian movements {i. e. left and right turning moverents) to represent the delay to vehicles .
caused by pedestrians.

It should be noted that the 2011 Base scenarie, the Pacific Highwayf Ryde Road/ Mona Vale Road and Pacific
Highway/ Bridge Street signalised intersections were calibrated in LinSig using IDM data collectad by the
RTA.

For all future scenarios (Scenario < through to Scenario 4) however, all signalised intersections were
optimised within LinSig.

522  SIDRAINTERSECTION

The operation of the Ryde Road/West Straet priority intersaction was assessed using SIDRA
INTERSECTION’, a computer based modelling package which calculates inteisection performance, In the
2011 Base and Scenario 1. ' '

The commenly used measure of intersection performance, as defined by the RTA, Is vehicle delay. SIDRA
INTERSECTION determines the average delay that vehicles encounter and provides a measure of the level of
service, .

Table 5.2 shows the criteria that SIDRAINTERSECTION adopts in assessing the level of service,

¥ Program used uader ficense from Akcelik & Associates Pry Ltd,
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Leve] of Service (LOS)

Average Delay per
vehicle {secs/veh)

fraffic Signals,
Roundgbout

Glve Way % Stop Sign

A

Less than 14

Good cperalion

Good operation

151028

Good with acceptable

delays and spare capacily

Acceptable delqys and
spare capacy

29 to 42

Sallsfactory

Salisfactory, but aceident
study required

4310 56

Near capaclly

wear capacity, accident
study required

57 1o 70

Af capacity, at signals
incldents will cause
excessive delays

At capacily, requires ofher

control mods

5.3

F

. Greater than 70

Exira capacily requied

Cxlreme delay, mojor
trectment reguled

Model Calibration

Each study intersection was caiibrated for the 2011 Base scenarie using a combination of the following data

SQUrceas;

@

-

>

-

Vehicle queue length surveys

-Receant turn count data

DM data provided by the RTA for the 2 existing signalised inte rsections
Observations of traffic behaviour and vehicle queuving recorded during site visits,

Where traffic behaviour and vehicle queuing observations recorded during the site visit did not correlate with
the vehicle queue length surveys, the vehicle quaue length surveys were used as the primary source for base

model calibration,

5.4

Future Traffic Growth

To estabish the future traffic volumes associated with the 2021 modelling scerarios, annuat growth factors
were applied to the 2011 turn count data. The following annual growth rates, as provided by the RTA, were

applied:

*

Pacific Highway — 0.6% per annum

Ryde Roadf Mona Vale Road - 0.8% per annym.

JS11530
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Modelling Results

6.  Modelling Results

é.1 Scenario |

“Scenario 1 represents a ‘Da Nothing’ option whereby existing 2011 AM/PM peak-hour flows are growthed to
2021 traffic flows {(using the RTA factors presented in Sectian 5.4). Development traffic associated with the
future grawth of the Pymble Businass Park is assigned to the study Intersections, and no impravement
options included (i.e. the road geomaetry of the study intersections remains as existing).

For Scenaria 4, the following software packages were used:

o LinSig for Pacific Highway/ Ryde Road/ Moné Vale Road and Pacific Highway/ Bridge Street
* SIDRA INTERSECTION for Ryde Road West Street,

The rasults of the analysis are summarlsed by intersection in the following Sections, with the LinSig and
SIDRA INTERSECTION modelling outputs presented in Appendix A and Appendix B respectively.
&.1.1  Pacific Highway/Ryde Road/Mona Vale Road

Table 6.1 presents a summary of the future operation of the Pacific Highway/ Ryde Road/ Mona Vale Road
signalised intersection during the identified network paak-hours,

J5HI530 14403211
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Table 4.1: Scenario 1 ~ Pacific Highway/Ryde Road/Mona Vale Road {Oplimised Resulis)

Demand Average LOS M‘z\;?::ﬁz
Peak Approach Flows DOS Delay (3 Queue
- cu sec/poy
Pacific Hwy 56 (left and througl) 202 113.3% »200 f 79
Paciflc Hwy SB (through) Lane 3,4 1,738 113.0% >200 F 542
Pacific Hwy 3B fright} Lane 5.6 566 H0,1% 164.6 Fo 147
Ryda Rd £8 {left. dight and '
thraughl 562 109.3% >200 F 262
Ryde Rd EB {right) . 247 107.4% >200 £ 140
AM Ryde Rd EB [right and U-Tumn) 591 109.8% 200 F 251
Pacific Hwy NB {right] 304 112.6% 200 F 03,
Pacific Hwy NB [through) lana 3,4 1,024 66.8% 38,2 C 102
Pacitic ‘Hwy N8B {left ond through) 682 72.6% 3.5 c 103
Mona Vale Rd WB {right and U- 265 114.4% - s200 r 189
HUGH
Mona Vale Rd W [right, lef and -
fhrough; 432 144.8% >200 ; 273
Pacific Hwy $8 {left and {hraugh) 580 75.6% 38.4 C 14
Paclfic Hwy 88 {ihrough] Lane 3.4 1028 719% 42,6 . D 1F1
Pacitic Hwy S8 (ight) Lane 5.4 544 66.8% 55.2 E %5
Ryde Rd EB {left, right and : ’ ,
Hhrough) ) 441 39.9% 50.6 D . 123
Ryde Rd E8 (fight} 78 53.4% 87.4 F 21
P Ryde Rd EB {right and U-Tum) 455 $4.6% 76.0 F 49
Pacific Hwy N8 fright) 434 86.8% . 76.2 F IR T
Paciifc Hwy NB {through) Lane 3.4 1,247 85.1% 533 3] 148
Puciic Hwy N8 {left and through) 894 90.0% A2.3 C 150
hona Vale Rd WB fright and U- 995 87 4% 520 v _ 39
Tuin)
Moo Vale Rd Wi {right, left and , o
through] 247 B8.5% 74.3 f 40)

(1} Lavel of Sarvice {LOS) based on the RTA crileriy for vehicls detay.
(2} Assume 6.0m per pau.

Table 6.1 indlicates that:

s During the Weekday AM peak hour, with the inclusion of background growth on the Pacific
Highway and Ryde Road plus developmant traffic genarated by the future expansion of the
Pymble Business Park, all approaches to the intersection with the exception of Pacific Highway
northbound through and left movements, experience significant delays and queuing. '

s During the Weekday AM peak hour, these legs would exceed operational capacity under the
current intersection fayout.

+  During the Weekday PM peak hour, the majority of approaches to the intersection experience
delay and queuing, in particular Ryde Road and Mona Vale Road approaches.

6.1.2  Pacific Hignway/Bricdge Sireet
Table 6.2 prasents a summary of the future operation of the Pacific Highway/Bridge Street signalised
intersection during the identified network peak-hours.
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Table 6,2¢ Seenarlo - Paclfic Highway /Bridge Street (Optimised Resylts)

‘ Demand Average s | Mﬁi?:f;
Peak Approach ) ’ Flows pos Delay ) Queve
' {pev) {sec/pcy) t ()} 2]
Pacific Hwy SB[?h'rough) Lane 1.2 T LT 50.1% 20 A 3
Paclfic Hwy 88 {fright and through) LI00 | 9449 24.2 8 103
Biicige St {left) . 180 330% 51.9 b} 20
AM T
Pacific Highway NB {through) . p
Lohe 2.3 1,627 59.9% 52 A 29
Pacilic Highway N8 {laft and .
thraugh . 449 516% |, 43 A 51
Pacific Hwy $B{through) Lahe 1.2 1.117 3.8% ] A 1
Pactic Hwy 3B {ight and throughy 1,22 68.1% 5.7 A 19
Bridge St {left] 2903 60.2% 2.8 E 38
M " -
Pacifle Higrway NE {through) .
Lane 2.3 - 1,767 £3.2% 3.5 A 40
Pacliic Highway NB [left and :
through) ) 733 56.6% 4.7 A 78

1] tevel of Sevice (LGS) based on lne RTA criferia for vohicle dalay.
{2] Assumne &, per pov,

Table 6.2 indicates that:

»  During the Weekday AM peak hour the Bridge Street leg of the intersection experiences
moderate delays for the left turn only movement onto the Pacific Highway. - .

s The Pacific Highway experiences queving during the AM (southbound} and PM (northbound} peak
hours,

e During the Weaekday PM peak hour the Bfidge Street leg of the intersection expariences
slgnificant delays and queuing for the left turn only movement onto the Pacific Highway.

6,1.3  Ryde Road/West Streef

Table 6.3 presents a summary of the future operation of the Ryde Road/West Street priority intersection
during the identified network peak-hours.

Table 4.3: Scenario 1 ~ Ryde Road/West Street

. Degree of Average ¢5th Level of

Infersection feak Leg ] Satyration Delay Parcentile Service

(Dos) {sec) Queve {in} (LoS}

Ryde Road {w}’ 0.586 8.8 - A

AM g -

Ryde ; wast Slraet 1,247 301.7 1927 #
Road/West S

Street - Ryda Road (W] - 0.569 88 - A

Wast Siraet 1865 > 360.0 > 500.0 F

Table 6.3 indicates that during both the Weekday AM and Weekday PM peak hour, the Ryde RoadfWest
Street priority intarsection experiences unacceptable delays ard vehicle queving exceading the optimal
capacity of the Intersaction.

6.2 Scenario 2

Scenario 2 is stmilar ta Scenario 3. but with the inclusion of proposed intersection Improvements at the Pacific
" Highway/Bridge Streetintersection (see Section 3.2) and the Ryde Road/West Street (see Section 3.3).
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As the Ryde Road/West Strest intersection is signalised i in Scenano 3, the . mSng software packages was used .
for all study intersections.
The results of the analysis are summarised by intersection in the following Sections, with the LinSig and
modelling 0Jtputs presented in Appendix A,
6.2.1  Pacific Highway/Ryde Road/Mona Vale Rocad
Table 6.4 presents a summary of the future operation of the Pacific Highway/Ryde Road/Mona Vale Road
~ signalised intersection during the ideatifiad network peak-heurs, :
Table 4.4; Scenarlo 2 ~ Pacific Highway/Ryde Rood/Mona Vale Road (Oplimised Resulls)
Demand Average LOS MAvermge :
. aximum :
Peak Approach Flows DQS Defay m Queve i
: cu sec/poy i
Pacific Hwy S8 (left and through} | 967 113.9% >200 F 798 E
Pacillc Hwy SB {through) Lane 3.4 1,733 N37% - »200 F 579 {
Paciflc Hwy SB right} Lane 5.4 546 94.7% 1347 F 101 i
ltyde Rd E8 [left, Aight and . : A
iough] 561 198.6% >200 F 258 i
Ryds Rdd €8 [right} 248 107.6% »200 F 142 %
A Ryda Rd BB {right and U-fum) 8 109.4% >200 F 244 i
Pacilic Hwy N8 {right) - 304 112.6% >200 F 203 :
Paciflc Hwy NB (through) Lane 3,4 102 67.1% 38.9 c 103 ]
Pacific Hwy NB [left and through)’ 480 72.3% 34 c 103 .}
’ H
Mona Vale Rd wB {right and U- 264 1140% =200 . 185 i
Turn) B
g
Mona vaie Rd Wi [nghh ‘uft and 432 114.8% »000 . s 273 i
through) &
Pacific Hwy $B (left and through) 813 84.0% 45.8 0 135 I
Pacific Hwy 3B {through) Lane 3.4 1,047 81.4% 47.8 D 129 i
Pacliic Hwy $8 fighl} Long 5.6 488 727% 56.5 E a1
Ryde R EB (laft, dght and ¢
through) 604 91.3% 50.9 D 142 :
Ryde Rd E8 [right) 147 75.8% 8.7 F 42 f
- Ryde Rd EB {right and U-Tum} s 23.8% 819 E 76 f
Pacific Hwy Na ldght] 445 96.1% T F 144 i
Pacitic Hwy M8 {ihvough} lone 3,4 1,297 | 95.2% 806 F 189 '
Pacilic Hwy N8 {felt and through) 734 97.3% 67 4 g w07
Mong Vata Rd WE (ght and U- 250 97.5% 9.4 i 73 !
Tumy} !
Mono Vale Rd W8 [right, left and - 979 oRI% 123.4 3 77 !
throughj

[1] Leval of Servico LOS] based on tha RTA criterla for vahicle dalay.
2] Assume 4.0m per peu,

Table 6.4 indlcates that:
s During the Weekday AM peak hour, with the addition of background and development traffic

‘combined with the proposed intersection improvement works, all approaches to the intersection
with the exception of Pacific Highway northbound through and left movements, experfence

significant delays and vehicle queuing.
s Durlng the Weekday AM peak hour, these legs would exceed operatlonal capacity under the

current intersection layout,

|
|
|
|
|
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e During the Weekday PM peak haur, the ma]arity of approaches to the intersection experience

" delay and queuing, in particular Ryde Road and Mona Vale Road approaches.

622

Pacific Highway/Bridge Street

Table 6.5 prasents a summary of the future operation of the Pacific Highway/Bridge Street signalised
intersectlon during the identified network peak-hours. ’

Table é.5! Scenarlo 2 - Paclfic Highway/Biidge Skeetf (Optimised Resulls)

threugh)

. Demand Average LoS§ M’:;Tfff;
Peak Approach Flows DOos Delay
tpey) (sec/pcy) 2 ?;?;’;
Paciiie Hwy SBithtough) Lane 1,2 1,784 56.3% 53 A 52
Pacific Hwy S8 {ight and through] 1,690 103.5% 108.7 F YA
Bridge §t {leff). 180 29.3% 45.4 D 19
AM Pacific Highway N8 [throughy 1 510 61.7% Y A 30
tane 2,3
tr’hc:gifghl-;ighway N8 {let and 785 59.5% 40 A 85
Precific Hwy Sefthrough) Lana 1,2 1,148 39.4% 18 A 31
Pacific Hwy SB fight and throughy) 1,33} 82.7% 16.4 B 1289
, ‘ricige 5t {feft) 38 68.0% 589 E 8.
P fgﬁg‘g;”g“w‘“ N8 (through 1,794 59.3% 7.1 A 34
Pacilic Highway NB {ioft and a25 S6.0% 74 A 122

(3] tovet of Service {LOS) based on the RTA critenio for vehicte delay.
|2] Assuma 6.0m por peu.

Table 6.5 indicates that:

e During the Weekday AM peak hour the Bridge Street leg of the Intersection experiences

" significant delays for the left turn only movement onto the Pacific Highway.
*  The Pacific Highway experiences quauing for the southbound movement during the AM peak

hour and exceeds operational capacity under the Scenario 3 intersection layout.
o During the Weekday PM peak hour the Bridge Street leg of the intersection experiences
significant delays and queuing for the left turn only movement onto the Pacific Highway,

623 Ryde Road/West Street

Table 6.6 presents a summary of the future operation of the Ryde Road/West Street priority intersection
during the identified network peak-hours.
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Table 6.4; Scenario 2 ~ Ryde Road/West Sireat (Gplimised Resuirs)

o8

"GtAcensultants

Demand Average LOS Mp;i?:fme :
Peak Approuch Flaws DOs Delay (1 - Ques
{pcy) {see/pcu) (i
iPfyda Rd EB {left and through] 1ole 79.9% 105 ‘A 14
ane
AM Ryde &d £8 {through) Lanz 2.3 2311 74.0% P8 A 124
Waost St {left} Lane 1.2 184 6, 7% 88.6 F 32
Eyde Rd 8 {laft anc throughj 2468 82.5% 250 a 178
ana
P Ryde Rd EB {lhrough] Lane 2.3 2,229 85.2% 244 3 210
west § flaft} Lone 1,2 525 92.1% 75.4 F 10

Tabla 6.6 indicates that:

»  During the Weekday AM and PM peak hour the West Street leg of the intersection experiénces

significant delays and moderate queuing for the left turn only movement onto Ryde Road.

»  During the Weekday PM peak hour the Ryde Road leg of the intersection experiences reasonable
delays and quauing for the eastbound approach to the intersection. ’

63  Scenario 3

Scenario 3 is simitar to Scenario 2 but with the addition of a right-turn phase from Bridge Street onto Paciflc

Highway {S).

The results of the analysis are summarised by intersection in the following Sections, with the LinSig and

modelling outputs presented in Appendix A,

§.3.1

Pacific Highway/Ryde Road/Mona Vale Road

Table 6.7 presents a summary of the future operation of the Pacific Highway/ Ryde Road/ Mona Vale Road
signalised intersection during the identified network peak-hours,

J811530 14403411
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Table 4.7: Scenarte 3 - Pacliic Highway/Ryde Road/Mona Vale Roead (Oplimised Resulls)

. Demand Average 1058 M’:‘;?r’: t?rﬁ
Peak Approach Flows DOS Delay 0l Queve
cy sec/pey
(pcy) (sec/peu) (m} 12
Pacifle Hwy §8 {left and through) 918 | 1128% 2200 E 783
Pacifle Hwy $8 {through) Lane 3,4 1,777 112,6% =200 F 859
Pacitic Hwy $B {dght] Lane 5,6 594 102.9% 1860 F 131
Ryde Rd EB (left, right and - :
through] 560 109.2% >200 I3 258
Rycle Rd EB (right) 233 106.7% >200 F 131
AM Ryde Rd E8 {rignt and U-Turn) 540 W09.5% >200 F 230
Paclic Hwy NB (gt 304 112.6% >200 £ 203
Pacific Hwy NB (through) lane 3,4 1.016 66.4% 37.4 Cc 102
Paciiic Hwy N8 {left and throeugh) 687 72.4% aro c 104
Mona Vale Rd WB {right and U- 263 113.6% 200 . 181
Turn}
Mana Vale Rd W8 {rght, left and < 10,
frough] . 433 115.4% =200 F 189
Pacific Hwy S8 {lofi and fhrough) 869 98.7% 87.6 F 207
Pacific Hwy SB {through) Lane 3.4 1,157 97.6% 82.7 F 190
Pacific Hwy SB [right] Lane 5,6 767 74.4% 60,1 E 26
Ryda Rd £8 {laft, right and
thraugh) 574 90.1% 43.7 D ldp
fyda Rd EB fright) 1 57.2% 74.1 F 28
A Rycle Rd EB [right and U-Tumn) 427 84.5% 51.6 5] 52 .
Peicilic Hwy NB (iight) A45 B88.7% 768 r- 121
Pacliic Hwy NB {ihrough) Lane 3.4 1,277 105.7% i97.1 F 310
Pacific Hwy NB fleft and ihrough) 937 106.8% 178.7 ° £ aps
Mona Vale Rd We {right and U- 250 845% 76.0 g e
Tun)
hona Yale Rd WB {right, felt and 077 8557 _ 55"2 & 4B

through)

(1] Levet of Service {LOS) based on the RTA citerda for vehicle doicy,
(23 Assurer 6,0m per pou,

Table 6.7 indicates that:

+  During the Weekday AM peak hour, with the addition of background and development traffic
combinad with the proposed Intersection improvement works, all approaches to the intarsaction
with the exception of Pacific Highway northbound through and left movements, experience

significant defays and queuing.
s The Paclfic Highway southbound movement durlng the AM peak hour experiences extensive
queues and dalay on approach to the intersection, _
¢ During the Weekday AM peak hour, these legs would significantly exceed operational capacity
under the current intersection layout.
s Durirg the Weekday PM peak hour, the majority of approaches to the intersection experience

delay and queving, in particular Ryde Road and Mona Vale Road approaches.

6.3.2

Pacific Highway/Briclge Street

Table 6.9 prasents a summary of the future operation of the Pacific Highway/Bridge Street signalised

intersaction during the identified network peak-hours.
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Tabla 4.8: Scenario 3 - Péclflc Highwoy/Bridge Sfreet (Oplimised Rasulfs} .

’ Average
Demand Average. LOS Maximum
Pagk Approach ' Flaws pOS Delay ] Queve
(pco) (sec/peu) (i ) 21
Packic Hwy SB{through] tane 1,2 1,798 58.7% 53 A 63
Pacific Hwy. 58 {Aght and through) 1,669 t02.1% A0.4 C 410
Bridge §t (teft and right) 270. 119.2% >200 3 ) 185
AM N
Pacific Highway NB {through) 9
Lane 2.3 1,496 64.9% 8.9 A 12?
Pactic Highway NB {teft and y v
ihrough) ) 780 85.1% 78 A 90
Pacific Hwy SB{through] Lane 1.2 1,230 S0.4% 109 A 70
Pacific Hwy $B {right and ?hrqugh] 1,194 89.4% 283 B 230
pridga St (left 642 HO.6% =300 F 348
P o 3 )
racific Highway NB {through) 1,775 109.4% =200 F 466
Lone 2,3 .
Pacific Highway N8 {feff and "
through) 848 109.3% >200 F 442

1] Lavel of Service {LUS) based on Ihe RTA criteria for vehicle delay.
(2] Assume .0m per pau,

Tahle 6.8 Indicates that:

«  Dufing the Weekday AM and PM peak haur the Bridge Streat leg of the intersection experiences
significant delays and queuing for the left and right turns onto the Pacific Highway.

o ThePacific Highway experiences significant queuing during the AM peak hour (southbound) and
PM peak hour {northbound) and exceeds operational capacity under the Scenario 4 intarsection

" ayout.

6.5.3 Ryde Road/West Sireet

Table 6.9 presents a summary of the future operation of the Ryde Road/West Street priority intersection
during the ideatified network peak-hours, '

Table 6.9; Scenario 3 ~ Ryde Road/West Streel (Oplimised Rasylts)

' Average
Demand. Average, Lo3% Mexium
Peak Approach Flows DOS Belay : Queue
{pcu} {sec/pcu) i (m) (2]
Ryde Rd E8 {left and tireugh) 1007 49 8% 79 A 04

.| Lane ' ’ v
AM Ryde Rd E8 {threugh) Lane 2,3 2,299 70.4% &7 A 96
wWast St {left) Lane 1,2 ' 92 5B.7% 99.0 F 18
Ryde Rd E {feft and through) 954 71.6% 19.9 A 121

- Lane .

PM Ryda Rd £A [throughi Lane 2.3 2,218 74.8% 12.2 A 140
west 5t {lefi Lane 1,2 260 Bl 4% 60.9 E 58

Tabhle 6.g indicates that:

o During the Weekday AM and PM peak hour the West Street leg of the Intersection experiences
significant delays for the loft turn only movemant onte Ryde Road.

s During the Waekday PM peak hour the Ryde Road feg of the intarsection experiences reasonable
delays and queuing for the eastbound approach to the intersection. ’
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6.4

Scenario 4

Modelling Resulis

GYAconsultants

Scanario 4 is similar to Scenario 2 but with the Inclusion of proposed intersection improvements at the
Pacific Highway/ Ryde Roadf Mona Vale Road intersection (see Section 3.1).

The resuits of the analysis are summarlsed by intersection in the following Sections, with the LinSig and

modelling outputs presented in Appendix A,

6.4.1  Pacific Highway/Ryde Road/Mona Vale Road

Table 6.10 presants a summaty of the future operation of the Pacific Highway/Ryde Road/Maona Vale Road
signalised Intersaction during the Identified network peak-hours.

Table 6.10; Scenarlo 4 - Pacliic Highway/Ryde Read/Mena Vale Road (Oplimisad Resuils)

bDemand Average - L0§ MZ:?::E;
Peak Approach Flows DOS Delay o Quoue
a7 sec/pcu
(pev) (sec/pcu) o 21
Pagific Hwy 88 {left and through) 903 11.6%- >200 F 744
Paclfic Hwy S8 {through] Lane 2.4 1,737 111.3% >200 F 525
Pagifle Hwy $B [iight} Lane 5.4 564 95.7% 130.5 g 100
Ryde Rd EB {laft, right and '
ffrough) 641 103.8% 1628 F 191
Ryde Rd EB [right) 207 106.7% >200 3 118
AM Ryde Rd E8 {Aght and U-Tum) 551 109.8% >200 F 79
Paclifc Hwy N8 {dght} 304 107.5% >200 F 149
Pacliic Hwy NB {through) Lane 3.4 1,027 AE.0% . 37.8 c 131
Pacliic Hwy NB {lef and through) 879 71.2% 30.5 C 121
].’-ﬂonu Vale Rd We [dght and U- 245 168.6% >0 F 154
umy
Mona Vaie Rd WB [right, left and
hrough] ) 431 110.5% >200 F 228
Pacific Bwy $8 fiefl and through} 402 83.8% 47,6 D , 132
Pacific Hwy S8 {hrough) Lane 3.4 1,058 81.1% 512 D 126
Pacific Hwy $8 [right) Lane 5,4 488 72.7% 59.4. g 8
Rycla Rd £8 {loft, right and
fhroughy] 598 90.7% 48.4 D 145
fyda Rd E8B {right} 136 59.0% 60.4 E 33
oM Qyde Rd EB {right and 1)-Turn} 565 84.8% 42.5 c 63
racitic Hey N8 fright} 445 261% 107.9 £ 144
Paeitic Hwy N8 lthrough) Lanes 3.4 1,297 97.1% 914 F 201
Pacilic Hwy NB {left and through) 935 98.8% 779 £ 228
wManc Vale &d WEB {right and U- 250 108.0% ~200 ¢ 130
Turn} .
Mona Yale Rd WB {rfighi, loft and 979 107.0% 200 ¢ 130

thraugh)

11] Lavel of $ervico (LOS) basad on the RTA arileria for vahkele deiay.
2] Assume 4.0m per pou,

Table 6.10 indicates that:

2 Durlng the Weaekday AM peak hour, with the addition of background and developmant traffic
combined with the proposed intersection improvement works for Scenario s, altapproaches to
the Intarsaction with the excaption of Pacific Highway northbound through and left movements,
experience significant delays and queuing.
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Modeliing Resulls

GTAconsultants

s The Pacific Highway sauthbound movement during the AM peak hour experiences extensive
queues and delay on approach to the intersection.
+  During the Weekday AM peak hour, these legs wauld exceed operatlonal capacity under the

Scenario 5 intersection layout.
s During the Weekday PM peak hour, the majority of approaches to the intersection experience

delay and queuing.

642

Pacific Highway/ Bx'idge Street

Table 6.11 presents a summary of the future operation of the Pacific Highway/Bridge Street signalised
intarsection during the identified network peak-houss.

Table 4.11; Scenario 4 ~ Pacific Highway/Bridge Sireet (Optimlséd Results)

Demand Average LOS M‘:\;(T;?f;
Pecl Approuch Flows DQs Delay
{pev) {sec/pcu) m Queue
: (m}[2]
Pacific Hwy $B{through) Lane 1.2 1,776 53.6% 2.9 A 3
Pacific Hwy S8 fright and through) 1,698 94.4% 3Ly C 193
Bridge St {leff) : 180 31.4% 9. D 19
AM :
Peciiic Highway NB (through) ;
Lane 2.3 1.512 59.7% 4.5 A 12
{;]C:giig:;igf\wqy NB (left and 63 58.0% 50 A 85
Pacific Hvey 38{through) tane 1,2 1,144 . 357% 21 A 15
Paclfic Hwy 56 {ght and through) 1,355 78.0% 11.5 A 45
Briage §t {lofi) 383 49.2% 0.4 E 49
PM Lt ? "
Pacific Highway NB {fhiough) .
Lane 2.3 1,804 468.0% &7 A 34
Pacific Highway NB {left and 817 G44T 72 A "y

through)

(11 Level of Sevice {LOS) bused on the RIA crlleda far vehicla delay.
12} Assume 4,0m par pou,

Table 6.11 indicates that;

° Dbring the Weekday AM and PM peak hour the Bridge Street leg of the intersection experiences

delays and modarate queving for the left turn only movement onto the Pacific Highway.

a  The Pacific Flighway experlences queving during the Al peak hour (southbound) and PM peak
hour {northbound) under the Scenarlo 5 intersection layout, .

643 Ryde Road/West Street
Table 6.12 presents a summary of the future operation of the Ryde Read/West Street priority intersection
during the ldentified netweork peak-hours. ’
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Modelling Resulis

Table 4,12; Scenarlo 4 - Ryde Road/West Sireet (Oplimised Results)

Demund Averdge s | MAvcierauge
Paal Approaeh Flows pOS Delay 0 aa;"eu";
{pev) {sec/pecu) 1 (m) 12
] .Ryde R EB {left and through} 1043 73.4% 10.3 A 14
. Lane

N'f‘ Ryde Rd EB iibrough} Lane 2,3 2,287 12.7% R 8.6 A 115
Waest 5t lleft} Lane 1,2 T 185 75.5% 24.6 F 34
5;?!8 R B3 {{eft and throygh} on a3.4% 24.4 B 183

() N
M Ryde ®d £8 {througn) Lone 2,3 2228 - B4O% 259 8 215
Wast 5t {left] Lane 1,2 522 88.6% 9.1 E 102

Table 6.22 indicates that:

s During the Weekday AM and PM peak hour the West Straet lag of the intersection experiences
delays and moderate queuing for the left turn only movement onto Ryda Road.

s Dy ring the Weekday PM peak hour the Ryde Road leg of the intersection experiances moderate
delays and queuing for the eastbound approach to the intersection.

6.5  Total Intersection and Network Operation Resuits

Table 6.13 has been prepared to summarise the averall intersection eperating performance for all modelled
scenarios. The three parameters that LinSig provides for the intersections are:

o Practical Reserve Capacity {PRC) - available capacity within the intersectlon, with a negative
resultindicating that the intersection is aver capacity

s Total delay per hour — combination of delay for all vehictes in hours

o Dagree of Saturation (DoS) - percentage of actual flow and saturation flow,

J511830 14403711
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Toble 4.13: Summury of Overdll Intersection Operation

Modelling Resuits ...

GTAcoensulbtants

Intetsection Peak | Parameler Exisling scemri? Scencri; Scenarf(g Sr:e,narlz
PRC 10.7% -4. 9% -160% -32.4% 7%
AM Tolal delay 2.5 18.0 5.6 79.0 218
Pacilic Do 81.3% 94,4% 108.5% 119.2% 26.4%
Highwoay/8idge
Steaf PRC -0.5% 32.1% -B.9% -22.9% 15.4%
PM Total delay 13.4 (AN 188 216.7 16.4
Dos H0.5% 48.1% 82.7% 110.6% 18.0%
I’'RC -18.3% <27.6% -27.6% <28.3% “24,0%
Paiic 1AM Total daky 199.4 4372 4115 4123 37y
Highaway/ Ryde Dos 106,4% 114.89% 114,8% 115.4% 111.6%
Roud/ Mond PRC -6.5% 50% 9.9% 18.7% 20.3%
Yole Road
PM Total delay 8.4 7Y 1327 2070 134.2
0cs 95.6% P4.6% 98.2% 106.8% 108.2%
PRC - - 21.7% 27.5% 19.2%
Add Tatal delay - - 15.8 12 15.7
Ryda Road/ 0os - - 740% 70.8% 75.5%,
West Street PRC - . 2.3% 10.4% tA%
PM Total delay - - 372 197 KrR
Dos - - $2.1% B81.4% 58.8%
PRC -18.3% -27.6% -27.6% =32.4% - ~24.0%
AM Tolol dalay 208.9 455.2 486.9 502.5 4154
! Las 106.4% 114.8% 114.8% 119.3% 111.6%
Total Metwork
PRC -6,9% -5.1% 9.2% -22.9% -20.3%
PM Totol delay 1120 1090 188.6 443.4 207.7
Dos 95.8% ?4.6% 98.2% 110.6% 108.2%

6.6 Future Bus Stops

ncluded within the Project Brief was the requirement to identify suitabla locatiens for future bus steps to
improve accessibility to public transport services.

For eastbound services on Ryde Read, it is recommended that a bus stop could be located approximately go
metres west of West Street, outside 25-31 Ryde Road. A bus stop at this location would avoid conflict with
castbound vehicles attempting to access either West Street or the Ryds Road off-ramp, be advantageous
from a gradient perspective, and would ensure that the majority of businesses within the Park wauld be

within a 400 matre walk of the bus.stop.

For northbound services on the Pacific Highway, itis recommended that a bus stop could be located

approximately 1go metres south of Ryde RoadfMona Vale Road, outside 880 Pacific Highway (Alto

Mitsubishi). A bus stop at this focation would avoid conflict with northbound vehicles attempting to access
the Ryde Road on-ramp turn bay and would be advantagecus from both a gradient and a vehicular sight

distance perspective.
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. GTAcunsuIta.ms
Congclusions

7. Conclusions

The key outcomes of the assessment undertaken by GTA Consultants are as follows:

f The total network under existing conditions is operating in excess or near to operational capacity
during the Weekday AM and PM peak hours respactively,

it Scenarlo 1 with background growth and development traffic with no intersection works results in
the modefled network exceeding capacity with significant delay and queving,

fii  Scenario 2 with the inclusion of the Pacific Highway pedestrian crossing at Bridge Straet and West
Street signalisation at Ryde Road resutts in minor additional delay for the total netwark,

v Scenario3 impact of the Bridge Street right turn onto the Pacific Highway has a negative impact
on the total network operation, though presents benaflts for West Street, traffic at Ryde Road,

v Scenario 4 provides additional Ryde Road left turn capacity on approach to the Pacific Highway
with total network operation results similar to those presentad in Scenario 2.

vi  Ofthe three improvément options prepared by Council, the signalisation of the Ryde Road/West
Street would be an assential requirement to' mitigate the traffic impact associated with any future
growth in the Pymble Business Park. ' l ’
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Appendix A

LinSig Modelling Results

Appendix A

GTAconsultants
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Appendix B

SIDRA INTERSECTION Modelling Result

J511530
Pymbile Business Pack
Transport Assassmant of Access Improvements

14/031
Issue: A




MOVEMENT SUMMARY : ' Site: 2011 AM

J511530 - Pymble Business Park
int of Ryde Rd & West St

2011 Weekday AM

Givaway / Yield (Two-Way)

'Mgvement Performance -~ Vel

Remand "7 Deg. . Average T Levelof T 95% Back of Quetie T Prop.  Effective  Average |

MoviDr Turn Flow _ ' Sain Delay - Service - Vohigles - Distance . . Cueued . Stop Rete . Speed -}
_ vatifh - 86 cyfeo o oosBoc ' S - perveh- - kil

' South Ryde Rd (W) - e o

' 1 L~ 348 2.1

88 LOSA 00 00 000 104 53

2 T 2666 55 0.0  LOSA 0.0 0.0 0.00 0,00 70,0
Approach 3035 5.1 1.0 LOSA 0.0 00 0.00 0.12 67.8
"Wasl: Wast Strael |

10 L 143 2.9 3.767 559 Las 5.0 30.9 0.97 1,25 23.0
Approach 143 29 0.758 B5.9 LOSD 5.0 a0.9 0.97 1.25 23.0

LOS {Aver. Int, Delay): NA. Tha average intersectlon delay i5 not a good LOS measure for iwo-way sign control due to zoro delays asso-
ciated with major road movements.

Leval of Servica (Warst Movement); LOS D. LOS Method far individual vahicie movements: Dalay {RTA NSW),

Approach LOS valuss are basad on the worst delay for any vehicle mavement,

Processed: Tueaday, 1 March 2011 3:08:34 PM Copyright ©2000-2010 Akcolik & Aseociates Ply Lid SIDRA "
SIORAINTERSECTION 4.0.19.1104 www sidrasolutions.com INTERﬁFCTION

Project: PJS11000 - J§119900MS 11530 Pymble Business Park Traffic AssessmeaniiSidra & Scates\SIDRAVZ01E
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MOVEMENI_SUMMARY - | ' Site: 2011 PM

J811530 - Pymbla Business Park
int of Ryde Rd & Weast St

2011 Wesekday PM

Giveway / Yield (Two-Way}

Movemen Performance - Vehicles i
" Demand Heg. '~ Average. " Lovel of ~85% Back of Ciene’ " Prop.  Effective . Averag

Movlld Turm = Plaw Sufn .Delay.  ‘Service - Vehicles . Distance Gueued Slop Rate Speed
- ) vahiy . - - - vic SHC - ' veh' Cm ) : Rm!h

LSout Ryde Rd (W) - e e R T T T T

k| L 82 0.0 0.523 a.7 LOSA

i
L2 T 2948 16 0574 00 LOSA
! Approach 3034 16 0.524 0.2 LOS A

UWost; West Strest i T o S
§ 10 L 405 0.5 1,208 243.9 LOSF
i Approach 405 0.5 1.206 243.9 LOSF

C200° UUNAG

LOS {(Aver. Int. Delay): NA. The average Intersection delay is not a good LOS measurs for two-way sign conirol due to zero delays asso-

ciated with major road movemants,
Lavel of Sarvice (Worst Moverent): LOS £, LOS Method for individual vehicie movements: Delay (RTANSW).

Approach LOS values are based on the worst defay for any vehicle movement.

Processed: Tuesday, 1 March 2011 3:19:09 PM Copyright ©2000.2010 Akcelik & Asscclates Ply Lid SIDRA e ™
SIDRA INTERSECTION 4.0,19.1104 www,sidrasolutions.com INTERSECTION
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MOVEMENT SUMMARY | ' _Site: 2021 PM_Scenario 2

JG11530 - Pymble Business Park
Int of Ryde Rd & West St

2021 Weskday PM - Scanario 2
Giveway / Yield (Two-Way)

Movement Performance ..A.‘.f’.emc!es,. R e e e e e e '
Bemand Average” Levalof 7 98% Back of Queue 7 Prop.  Effective’  Average’

MoviD Tum  frow hv Retay Service . Vehicles . Distanco  Queued StopRete  Speed |
_— _— veh/h 9% Cogeg _yoh per voh kin/h
-Sauth Ryde: RA (W0 e Ry e e Rt e R R
1 L - 98 1.1 . 0.569 8.8 LOS A 0.0. 0.0 0.00 1.39 53.1
2 T 3184 16 0568 00  LOSA 00 . 00 0,00 000 700
Approach 3282 1.5 0.568 0.3 LOSA 0.0 00 - -0.00 0.04 69.4
10 L 545 0.8 1865 8211  LOSF 169.9 941.6 100 720 2.6
Approach 548 0.8 1.865 8211 LOSF 168.9 941.6 1.00 7.20 2.6

LOS (Aver. Int, Dolay): NA. The average Intersection delay Is not a good L.OS measure for two-way sign control due fo zero dolays asso-
cialed with major road movements.

Lovel of Service (Worst Movement) LOSF. LOS Method for individual vehicle movements: Delay (RTANSW).

Approach LOS values are based on the worst delay for any vehicle movement.

Processed: Wednesday, 2 March 2011 3:44:43 PM Copyright ©2000-201¢ Akeellk & Assoclates Py Lid SHOFE A n
SIDRA INTERSECTION 4.0.19.1104 wwrw. sidragolutions.com ' I NT E: R S ECTI C) N
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MOVEMENT SUMMARY

J811530 - Pymble Business Park
Int of Ryde Rd & Wast 5t

2021 Weekday AM - Scenario 2
Giveway / Yield {Two-Way)

Deg. ~“Average  Levelof * ' 95% Backof Gieve " Prop. Effectiv

Moy I, Turg - : ' San Delay © Senice  Vehicles  Distance  Queued . StopRete . Speed:
3 ) ; _ovle - sec ____veh omo . perveh. .

! South; Ryde Rd (W)~ . - ‘ N T EE VA 3 TR
1L - 306 21 0.585 88  LOSA 0.0 0.0 0.00 103 531

2 T - 2601 55 0586 00 LOSA 0.0 0.0 0,00 0.00 7001
Approach 3207 . 51 0.586 11. LOSA 0.0 0.0 0.00 012 617
]

! Wast: Wost Street. o ‘ ChonwhceeU G BwRC e peT o T
0 L 189 28 1247 3017 LOSE 32.1 197.7 1.00 3,95 ;
Approach 189 28  1.245 3017 LOSF 32.1 197.7 1,00 2.98
- 1247f PR £ 0060 . 0.28; |

,,,,, i e N

O (Aver, Int. Defay): NA. The average intersection delay is not a good LOS measure for twa-way sign control due to zero delays asso-

ciated with major read movements.
L.evel of Service (Worst Movement): LOS F. LOS Method for individual vehlcio movcmants Delay {RTA NSW).

Approach LOS values are basad an the worst dolay for any vehicle movement.

Processed; Wadnesday, 2 March 2011 3:37:53 PM . Copyright @2000-291C Akeollk & Associates Ply Ltd O o ™
SIDRAINTERSECTION 4.0.19.1104 www,sidrasolutions.com 1NTERSECT10N ]
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Appendix C

Intersection Improvement Options

JS11330 ’ 14/03/1
Pymble Busingss Park 5506 A
ransoor! Assessmendt of Access Improvarnants
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