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1. |l ntroducti on

AECOM have been commi ssioned by Nestrans to undert ake
the B9119 Queends Road/ Skene Ro€dntoeri wbicwestaovtr Al

the residential areas of Woodend and Hazlselsesad.heThe n
current Ilimitations of the network and identify poter
ti mes andalreng atohé it gut e, whil stmavdmengt pedesthéahoaa

outline of the sttugytitEebawi s shown in

g

H
5
g
£

Westburn Roag 4244

Map data © OpenStreetMap contributors

FigurneThe B9119 route corridor

Source: OpenStreetMap

The B9119 is a substanti al | ocal nrgo aodu,t boefi PAg ea dee enf Cii
Centre which is frequented by inbound traffic into Ab
servarsi ous business parks and towns in between.

The studygi auvebetdtsbetwajeoar roads, the tA®E® BMa%ded sod Dri
Lang Str aWéeswhiol-leteiemeen t here are a range of minor an:q
types. These include a romadalkedhedwiet hi Ki agdstGanet an
signali sedcantrjputiiceodnist.y T Bheirgech icsormcentration of pedest
along the route due to tha&ndssd dreemgu lBatl amfag ailr ®o lod Hh édien
| ocat edrwintehigrtheursitmugly net wor k.

This wepbrtassess t hreowiediwopg kp omhd rl teisgld i svd Idwetdi d me ,0 & rhee
sections;

T ChaptieBaczkground t;o the Project
ChaptieBbas3e Model Devel opment
ChaptieGaldi bratiagn/ Validati on
Chaptieratba Sources; and Options
ChaptieOQpt6i on ModedentbDevel opm
ChaptieRes7ul t s Di sacnuds,si on
ChaptieGon8c | usi on.

=A =4 =4 -4 -4 -4

Prepared for: Nestrans

O:\Strategy\Transport Modes\Buses\Quality

Partnership\Statutory Quality

Partnership\Queens Road - Skene

Road\Queens Road Final Modelling Report AECOM
(Issued 20072017).Docx 9



B9119 Queen's Road/Skene Road Study
Project Reference: B9119 Queens Road Stud
FI NAL ) Q Y

2. Background to the Project

21 I ntroducti on
At present, a range of transportation network i mprove
Aberdeen City Region, aimpngvéojouncnewsti mapaantdyredu

across the city. i $hhe rAdbesetn pWeosntienrenn tR e rtihpeh ebrkadle wR cau tgee s t
road buil di d@rprsojae bty ptalsadt around t he cityOwhescihgned t ¢
at prresreantt hroughcotuha d¢int y.urmhiafs fect traffic on strat
theity, therefore a patkapoatednmedessmeseotcaues ent |l y unod
scrutiny.

The AOadng Bt raancd B9119 acoemmatienr rracdutads i nto Aber deen

city, which wild.l be I'inkedjuoncthenAWRR ptesentw Kipgs
is |l ocated near bhyydrwiXdgldin bhe fbagshsprving thhesite be
B9119 QueenodtsheRoraodut e which is under assessment in th

The study area consists of a range of junction types,
which are vehicle actuated, sever al pedestrian crossi
nei ghbourhood and a priorittyptkalsen thenamaehb owotr kcentr al

22 Main Network | ssues

The main extent of theeB®rldl9 bues fredire s twetdhthd pitih eand oX
bus operators also running services wbebnnafhecmedeby
congestésosnal estgr ethch of road, with operators voicing
Aut hority and BusSoOQmee rbautsorosp eFaartwom.s have been forced
services several times within the n atshte yneuamb e rul afi nsadre
passing through the network. Subsequently this has |e
and punctuality while traffic congestion worsens.
Additionally, within the | otctadrid yarbd dedleecrQ@iednsy BRbadr
with additional opportunities of sharing the road spa
which runs between the Kings Gate rodheakbooetyched| Amee
however are oftenueghore¢ethebhedviyveosngesti on on the rc
utilise the marked cycle |l anes to create two infor mal
then forced to weave through traffic, awerm on potent.i
roundaW®tohugr.wi se, cyclists have some small stretches o
shared use on bus | anes. Therefore, another positive
active travel on the rouaerdbgt prambivagopbhensent or spte
cyclists alike.

The aforementioned roundabout at Kingds Gate is the n
result of being over capacity during peak hoths. High
high volumes on both directions of Queens Road mean t
bl ocked, which is worsened when the nearby signals ar

2.3 On Site Observations

A site investigation c oandmoodtedd iy ttheea mA BMGAGM atlrsaof fuind e
day as the survey to record on site conditions, drive
that could affect (tThe madelo mbkesv eolfopgrmharst site investi g:
repioAppendi x A
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231 AM Peak

During the morning peak period, the mwgpetbbwndf queui
approackithg 6tsrhauantdeabout extending back towards the Hi
a result of the roundabout being overcapacity. As a r
the morning peak has many signal activaeaonsoofheéhe F
Kingbs Gate roundabout for both pedestrians and vehic
exacerbates the situat ieosnulotnantth eq ureouu nndga bf oruotm dgThhee rro un
significant delays and quegés edldoRgaki ndssdGatienahdqBeg
observed in the western section, with pockets of queud
Hazl ehead Gardens bus ter minal

Eastbound traffic suffered minor del apsti Grahiasn secti
Avenjuenction and also the approach to the roundabout.
free flowing along Queendés Road, with no significant

232 PM Peak

Similarly to the AM Peak, d heex teevresniivneg ¢pueealki npge riino dt hfee a
direction approaching t he roocucnadsagboosuatk swiotrhi gKiinnagtsi nGpa tfer,
Provost AGreanfuaemcti on causing blockages to occur on t he
formed on thetrosndabgutueasax were observed to extend ¢
Springfield Road. Some minoeastebappdwaclk Bbsoheotednd
on Queends Road.

A summary of the queues generally obserived in the mor
demonst rFaitge2di.ei n

Queue lengths

== Observed A
mmp Estimated % 5

Note: queus lengths reported are as observed during site investigation and represent the maximum seen by team members, which may not be representative of the period. Greater accuracy will be provided upon receipt of survey data. [AARSES
Imagery G2016 The Geolnformation Group, Infoterra Lid & Biuesky, Map data ©2016 Google

Fi g®rneA summary of the queueing | ocations within the
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233 GeneOlservati ons

It was noted that temporary diversion signs were pres
Springfield Roatderdm ecItms urhe dfd(ritghgestﬁllZlSCR%Cajgutsstsince 8
201A8s this closur ef bseedv ebreael npmono tphisaoc et he site investig:

that driver behaviours would have responded to this c
i mpact on observations.

Map data © OpenStreetMap contnbutors "~ . oo ng

sign observed on Springfield

Fi gwkrefiDi verted trafficbo
Road

24 Study Objectives

A number of objectives have been established to steer

model assessments wil/ be colmpwg:ed against, which ar e

T I mprove journey ti mes, reliability and punctuality

T Support coherent, safe and attractive travel opport
and,

19 Deliver improvements on the BXEPpDraorproildcacri etshdtn g thg
City Local Transport Strategy, Nestrans Regional Tr
travel pl ans.
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3. Base Model Devel opment

3.1 | ntroducti on

As part of the agreed scope, AECOMmweré odmmhes iQumreed
Roadrciudgdomg a 2016 Sheacst@lainec yielmet sgener al model setup
model |l ed time perioddandd woah3 ediosvechresp ét®@ vieholpment of t}
base models includingmeeaecimatoftlae umedelprogr

32 ModPBhAtlanput s

Traffic survey data forms an integral part in the dev
utilise all aspects of &HCr d&frfaifd i sumasy.cofmmicen dwnetd tt
undertake traffic, publicstraegpowitt minn tplradepteviand ly
area on h%(};\dambdﬁ 2016, an average weekday in a neut
10: 00 and 15:00 to 19:00. The data gathered included;

T Traffic Dat a:

Full <c¢lassified junction turning counts
Direatiohassified |Ilink count s;
Queue | engths; and

Journey ti mes.

T Public Transport Dat a:

Bus journey ti mes

Bus dwell times at the bus stops;
Al ightingpéasbéenmagei g and

Bus occupancy esti mate.

T Pedestrian Dat a:

Pedest r i acnt isviagtniaao m sa
Numer of pedestrians/ cycl es.

Weat her conditions on the day were favourable, with =c
that could impact driver visibility. However, due to
evening peak imerdiackaneweasr. e

During the survey it was noted that the cameras on Ki
the full extent of the queueing, therefore on site o0b
of the queue |l engt hs.

Data onrtahéoopef traffic signals on the corridor were
foll owing junctions,;

- Hi |1 of ; Rubi sl aw
- Springfi;eld Road
- Provost Graham Avenue

- Groats; Romd,

- Pedestrian crossings at Woodend Crescent, Craigde
Ot her data sources including the site investigation t
consultation and policy review that have also contrib

Secth on
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33 Mods8&kttings
On site observations suggested that the saintde dwdsayhi gt
varied day to day, including tAhded ittiinoensa bastg ywheidc hivagpuneu e
initial site visits that queueshweetopeesenetnsuee auf
gueues developed within the model, and at appropriate
model s cover a 2 hour npienaukt ep ewairond ,upwiatnhd ac o030l down pe
peak hour (0% iGB®e)3MdMn dl P:M31G8 :)3 Opeak peri ods.
Ot her crucial elements that were added to the model i
overl ooked in tAsatthiecB®mddeéel ss frequented by cyclists
| anes and shared space, it was crucial that <cyclists
conditions When cyclists use the road asspactehei c ytchea sV
without delay yet is dependent on the road width and
di sruption to the olpegsiade o nwhdn thedeaxettrwioark,crossings
cyclists.
34 Driver Behaviours
To ensuret suévekseof detail were covered in the site
road users that wédmelalmsergved on site
T Car s;

LGV;

OGVLOrdinary Goods Vehicle 1)

OGVR2Ordinary Goods Vehicle 2)

Caches

)l

)l

)l

1T Buses;
il

T Cycliantds
)l

Pedestrians.
The extensioad luisetr sofwer e laged uddAsyittles addbnseed at i ons wh
wer e itrhpwmt to the VI SSIM model, to enable accurate an
uni que to the study area.
One swncihhpeeavi our noted was between the Kings Gate ro
both directions, in addition to the southbound approas
| ocatdroinvseer s generally ignored thebadyi peryodgclte héah
|l anes to form in either direction, as vehicles would
To mimic this behaviour, a new road type was added in
narrow | anesd hApditantieaseo ensure vehicles would pas
HGV or bus was ahead.
An example of this behavi o&i g@hkeewheerde omo tsh tteh & sa dsvhiosv
l ane and centrelines are ignored by road users during
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FigwBrleMul ti ple | ane formation while ignoring advi:

Anotwiee wpdoenonnts t rtahtiisn gb eihsa vsihoduwry @i2®her eby on regul ar
occurrences drivers heading towards the roundabout we
close to the curb ignoring the cycle | ane, while ot he
Kings Gat e.

Prepared for: Nestrans

O:\Strategy\Transport Modes\Buses\Quality

Partnership\Statutory Quality

Partnership\Queens Road - Skene

Road\Queens Road Final Modelling Report AECOM
(Issued 20072017).Docx 15



B9119 Queen's Road/Skene Road Study

F | N A L Project Reference: B9119 Queens Road Study
FigwBrReTwin | ane formation demonstrated on site (above
screenshot (bel ow).

Similarly, other overtaking behaviour noted were at b
would be sufficient enough to allow even | arge vehicl
near the Crai gdeg@Beunction in

Fi gwBB3eHGY overtaking a parked bus near Craig

This behaviour was i mplemented i ntoo ptahses nboudseels aocncloyr dii
|l ocations where this behaviour was consistently obser
example of this i mplememitggddieohocatdedmahsCratgdeinn

Fi gwB4eVehi cles overtaking the alighting bu

I n addition, to accurately model the journey time of
configured to have a certain dwell time which was der
and average dwell times wertea crad sswlltaitregd ifm otm rtihmreu ms uan
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values perfmhbwss cste@ap.ed variability within the model t
boarding and alighting times that can result in eithe
refl ecteg atthownomf buses in reality rather t Heorcnadibi di n(

bus services used over skormgag) We &t agtenses @id hey.s tpxals7s
bus stops to reflect behavivanrviimegs esadvwhviigche dlalmpamed w
greater likeli apadghtogsetep

Ot her aspects implemented to accurately reflect on si
included reviewing driver behavi Roragd/ &Kti njgsn Gtait @ns, no
roundabout . Larger vehicles have been programmed to v
on the approach used, whereas smaller vehicles such a
acceptance. Vehicl e s peadf ahcatsoraldsuwe btece nt hues endi xaesd us e

road surface being shared by cyclists who travel at n
A visual demonstration of theFigp®beacceptance is shown

Fi gwBbSeGap acceptance at the Kings Gate/ Queens Road Ro
Across obh&,néetwwas nherav e hlait ghdlry vie oass tleeaisilnyg suwict ab

at junctions to allow side road traffic to pull out b
behaviour most I|ikely occurs as a result of drivers w
so by alfowihg puhf out would have minimal i mpact on
An example of this obserRviagtdieen from site is shown in
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f courteous behaviour, whereby the sl o
he silver car to ,puwilt butthets amaeg umdd ell
scenari o shown bel ow.

Fi gwBBeEXxampl e o
(aboalehowed t

Subsequently, thiesstcirreqatefsf sotme omttehe net work, such
junction. Duringuleuey roegrhitthé su,r nt movement into Spring:
Queens Road eastbound actually decr eawes dd ineg tga pdr if we
ritght uvehingl est htrooupgeisfseateiardélnyg a yell ow box. However
periods when queueing is | ower along Queens Road west
due to fewemadawpasi lb&blngg in the stream of traffic.

Fi gB7reemonstrates the observed on site behaviour, whe
Queens Road prevents traffic from padsrsiivhegr st harl o uognh tthhee
turning traffic onto Springfield Road to exit.
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Fi gwBi7eSpringfield Road courteous behaviour

This has been replicated in the VI SSI|I Mp mordetthef the s
westbound direction of Queens Road, road users hol d &
movement to go. TRigadBe highlighted in

Fi gBBeCourteous driver behaviour at the Springfi
El sewhere in the network, the driver behaviour of que
calibration/ val i daftduwmd ptrhoacte stsh e assatiur astaison fl ow over
stopline was significantly | ower than expected. I n no

junction would be ap(praosxsiemmagteerl,yc alo8welOn ieprcsuwhhern r evi ewi n
swrey footage, itome fd atwu r atde0 O & OpOceud/ hbre.t wieheins 1si gni f i cal
flow rate is the result of drivers taking | onger to a
signals, possibly as & tasulbcaf nkiswokkowhddgeésoassoc

Ot her del ays added to the network to better reflect t
speed of vehiclestbwavdsgthbeAd@t A vowd&r son Drive to re
wi t hr dthredabout. While the roundabout was not included
vehicles allowed queues to build to better reflect t#h
reducing measures were validatedragaitmet stuhe ejyoudnran ay
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I n addition, at the opposite side of the network wher
Stracht/ Skene Road roundabout, mock signals were i mpl
operation of the partentiemengi gmal aeftworkehiThles® wer e
second cycle time, delcoyidrsg avweeh itcol easl | foomr vebthi cl es t o

traffic when entering the network at Skene Road. Thi s
the eastbound direction during the evening peak, as t
bet ween, which allows for priority controlled side ro

calibration of the east beowenndi n go uprenaeky, tvi arlieitsceadtuerd nbgy tthhe
observations of waves of traffic.

35 Summary

This section covered the extensive modifications madE®e
the behaviour of drivers on siteheBgpedwonlg tbnditibaes
i mproves the accuracy and aids the calibration and va
foll owing section.

Prepared for: Nestrans

O:\Strategy\Transport Modes\Buses\Quality

Partnership\Statutory Quality

Partnership\Queens Road - Skene

Road\Queens Road Final Modelling Report AECOM
(Issued 20072017).Docx 20



B9119 Queen's Road/Skene Road Study
Project Reference: B9119 Queens Road Stud
FI NAL ) Q Y

4. Cali bration/ Val i dati on

4.1 | ntroducti on

AECOM has adhered to modeTrlamsp ayrutig daandaal eycseiusivkiVe b @ 4 Gi n
devel cpilng,rating and validating t hd SB9 1M 9moQlueeens Ro a |

Regarding calibration, turning count data has been ut
survey data. The fl owbetbweria used are detail ed
1 ndi vidual model l ed flows within 15% for observed f

I
hour (vph) (greater than 85% of cases);

T Individual model l ed flows within 100 vph for obser\
of cases);
T I ndi vmodduealll ed f | ows within 400 vph for observed flo

85% of cases) ;

T GEH statistic |less than 5 (greater than 85% of <case

GEH is a calcul ated statistic which is based on the f
O- M¥
GEHStatzg—}
Wi t h: O = Obsercvefd otw afEI{Q_FM}
M = Modelled traffic flow

GEH or mus aused to assess whether the obser WEH data cor
val uest hamwedeen as Gaaocdorg ebat weaean observed and model |

Validation of theumderdst asdewbenhénlthe model l ed traf
congested or free flow conditions. Journey time compsa
can highlight the model conditions. The criterion ou
are within 15% or 1 minute of surveyed journey ti mes.
I n addition to the above, it is also important to sho
timing points along the route. This ensurdsaalthat the
journey time could potentially validate without repl:@
di fferent timing points. To this end, a graphical rep
timing points is a smueneadd eofmefaisturlretoedrmemad ol and s

4.2 Cal i brati on

In téfahctilons were surveyed during thevAaMimall PM pea
Fi gdt,e whereby classified turning counts and queue | e
calibration.
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Academy

Hazlehead
Park

k‘)
s B
2 e
4 p
ey {
| 4 .
2 i
B,
56
Hazlehead ol

Hazlehead
Pitches

Map data © OpenStreetMap contributors

FigurnleLocations of uhaeypuwetieonmnsertaken

Each of the above junction survey data were analysed
of cali bratTihoins atcohtiaelvieedd 108 di fferent turning counts
summar i Beldldre!| ow.

Tab#e-Summary of GEH values from the calibrated model s

108 Total Counts AM Peak AM Peak (08:00- PM Peak PM Peak (17:00-

(07:00-8:00) 09:00 (16:00-17:00) 18:00)
GEH less than 1 50% 54% 59% 64%
GEH less than 2 80% 86% 87% 87%
GEH less than 3 95% 94% 97% 90%
GEH less than 4 100% 100% 100% 98%
GEH less than 5 100% 100% 100% 100%
All turning counts were found to satisfy the individu
s e c t4i.oln
I n addi twiacsn ,f oiund t hat bakhmothel aMwand VM aeil e and v:
similar -stiad et ceonodn ti ons, and therefore both were requ
enswr Oewnfi avéemndbén a 10 second ncdrmfeiAd esmardmiais iyt eorfv alh e
confi dencse lient er val and number of runs rTeapdler ed fr om
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Tab4z2Base model cl oenvfeildse nacned number of runs

Reqg'd No. Confidence CEmErEs Av. Delay Typical

of Runs Level SRR (sec) Seed
(sec)

Base AM . 168.3761

Base PM 60 54 91.7% 9.5 156.6578 158

43 Validation

Journey times and queue |l ength data was used to asses
comparing the modell edljeagnmey wtithhed h&anduqweyed dat a,
di scussed 4i. Bamle.c3riesmpecti vely.

431 Journey Ti mes

To validate the model, two journey firome tbet A94WwéeB61t
roundabout to the A90/B9119 roundabout running eastbo
west bound direction. The route tRigdBbkb the network is

Map data © OpenStreetMap contributors

Fi gurReCar journey ftriome A9odudt elsang Stracht to A90 And

Similarly, as this is a public transport study, the |j
cali brated against, using a route through Ftilpaarkusy se
4.3.
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Map data © OpenStreetMap co

Fi guBeBus journey time routes from Aberdeen Cremat

Note that the bus journey times were rewctog died Dled wteem
than the car journey time route. Al though the bus o
congested sections of the route.

The journey times of both passenger cars and buses we

dat aedohr peak, using an hourly period. The graphs sho
model |l ed, with the subsequent section minimum and maX
represent variance in the observed journey time data.

4311 AM Peak

The AMt Wesnd and Eastbound car Fgrgadptees Bagdbehown bel ow
respectively, with the dashed |lines representing the \
maxi mum journey times per section.
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FI NAL
07:00-08:00 Eastbound
11:00 -
10:00 -
-';,-OQDD
EGS:OG—
_EO?DD-
£
506:00
30500 /;:’-'
2 04:00 7
gOSOD — - -
£
3 02:00 P
01:00 _,_-""
0.0 075 1.‘0 175 2‘0 2‘5 3‘0 375 470
Distance Travelled (km)
Observed Modelled ---- Min ---- Max
08:00-09:00 Eastbound
11:00
1000 -
-5,-09.00 %
Eo&.oo- /::;:3—
£ 0700 | =
F 7
2 06:00 A~
;)05-00 i ="
2 0400 =~
3 0300 ,»” /
% 7 7
O 02:00 - s
01:00 ’," —
0.0 OTS 1.‘0 1?5 2‘0 2‘5 3‘0 3?5 4?0
Distance Travelled (km)
Observed Modelled ---- Min ---- Max
Fi gubheAM Peak Ea€abowmdey Ti mes
Both the Westbound and Eastbound journey times fall v
mod el demonstrating a slightly sl ower |jdursneywittihmea hier
exception 669tB86 68s0Obound journey time. The Westboun
i n ftihrest 1.5km section of the route, beiGwveoan sL RoEdSt
/ Skene Roadwlhiuait t iseuirl veecytesd tjhoeur ney ti mes wel | Li kew
direction there is also some variability, in Iine wit
profile of the journey ti,meand narteh es WaubeaSeniss eRdo aidn cor r i
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Tab4.3®-AM Car Journey Ti mes
07:00-08:00 08:00-09:00
Journey Time
Eastbound Westbound Eastbound Westbound
Modelled 07:20 08:29 09:08 13:25
Observed 07:29 07:52 10:06 12:04
Difference -00:09 00:37 -00:58 01:21
Percentage -1.9% 7.8% -9.6% 11.1%
The bus jour nemortniimegs pfemark tplee i od or the westbound
shown bé&li geb@nBi gdrfreespectively.
07:00-08:00 Westbound
10:00 -
09-00 - s
7 08:00 PR
2 T
E 07:00 - e =
£ 06:00 = ~
- - ~-
£ 0500 - 7 G
3 . L7
2 04:00 | P 7
2 e~ L
Eos00 5
3 ! l{
E / ,
30200 |
01-00 - !,' s
00:00 & : : : : )
00 05 10 15 20 25
Distance Travelled (km)
Observed Modelled ---- Min ---- Max
08:00-09:00 Westbound
1500 -
14:00 -
13:00 -
_ 1200 - e,
% 1100 - EDE el
E - -
E 1000 - S i
£ 0900 - ’,,”:,_”
= 08:00 | T T
- . -
£ 0700 - ot o
3 06:00 oL
£ 05:00 - £ L
B 0400 - - g
3 - s
Eo3o0 | A
Coz00 [ Y
01:00 —’,’ A
0000 4= : ‘ ‘ ‘ ‘
0o 05 10 15 20 25
Distance Travelled (km)
Observed Modelled ---- Min ---- Max
Fi gul6eAM Peag&t Weund Bus Journey Ti mes
The journey times for the westbound direction gene
wi th thed oenx coef p-OtSh:e0 00 8p:e0r0i od which is faster than th
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A summary of the bus jouTaldyle ti mes are presented

Tab44ei AM Bus Journey Ti mes

07:00-08:00 08:00-09:00
Journey Time

Eastbound Westbound Eastbound Westbound

Modelled 06:44 08:42 08:10 12:06
Observed 06:29 08:15 07:59 14:11
Difference 00:15 00:27 00:11 -02:05
Percentage 3.9% 5.5% 2.4% -14.6%
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Project Reference: B9119 Queens Road Study

FI NAL
4312 PM Peak
The car journey times for thdeigudB8enBggdéak period are
respectivel y.
16:00-17:00 Westbound
11:00 -
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O 02:00 - /e
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Distance Travelled (km)
Observed Modelled ---- Min ---- Max
17:00-18:00 Westbound
11:00
10:00 -
?09'00 1
@
EDS'DO 1
EOT.OO 1
E
= 06:00 -
£
305.00 1
3
2 0400 -
£
3 03:00 -
£
3
© 02:00
01:00 -
O-.O 0‘5 1|0 1‘5 ZTQ 275 370 3‘5 470
Distance Travelled (km)
Observed Modelled ---- Min ---- Max
Fi guBePM Peak Car Westbound Journey Ti me
As shomingd&he the journey times from the PM peak model
survey dat a, -1wi: tOl0 tplee i b&l: Ghowi ng mini mal variance coOl
Thé7:-08: 00 period deowieavteers istleirdehmahignlsv ar i ance of the s
data and overall follows the profile of the survey da
The Eastbound ajreursrheoywnt Bive#d.d.e af i n
Prepared for: Nestrans
O:\Strategy\Transport Modes\Buses\Quality
Partnership\Statutory Quality
Partnership\Queens Road - Skene
Road\Queens Road Final Modelling Report AECOM
(Issued 20072017).Docx 30



B9119 Queen's Road/Skene Road Study

F | N A L Project Reference: B9119 Queens Road Study
16:00-17:00 Eastbound
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Fi gu©QePM Peak sCabrouEnad Journey Ti me
From the gr &phgd®heotwme i ARM peak car journey times in th
follow a similar profile between bottohwapredask thhoeu rK ipneg & sc
roundaboutf ramam?2t e ksnur veyed results. Both minimum and
journey times are | ow compared with the average model
little variati on tihne tohbes emovdeedl ,d astiami | ar t o
A summary of the evening peadlkabd&r journey times is sh
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FI NAL ) Q Y

Tabd4®=-PM Car eJyoulrinme Summary

Journey Time 16:00-17:00 17:00-18:00
Eastbound Westbound Eastbound Westbound
Modelled 07:05 09:05 06:35 10:19
Observed 06:27 09:15 05:51 09:44
Difference 00:38 -00:10 00:44 00:35
Percentage 9.74% 1.88% 12.48% 6.07%

Public transport journey times fhirgdh@&andvegmriikeg peak
bel.ow
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12:00 -
11:00 -
10:00 -
09:00 -
08:00 -
07:00 -
06:00 -
05:00 - -
04:00 - !
03:00 - !

Cumulative Journey Time (mm:ss)

02:00 - ‘ 4
0100 4 7

00:00

16:00-17:00 Westbound

10 15
Distance Travelled (km)

Observed

Modelled - --- Min

20 25

- - -- Max

12:00 -
11:00
10-00 -
09:00
08:00 |
07:00
06:00
05:00 | 7
04-00 V.

03:00 / ,

Cumulative Journey Time (mm:ss)

02:00 - ’
01:00 - -

00:00

17:00-18:00 Westbound

0.0

10 15
Distance Travelled (km)

Observed Modelled - --- Min

20 25

- - -- Max

Figulné®&PM Peak

As demonisikEir gd.k et
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16:00-17:00 Eastbound
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FigunéaéPM Peak Eastbound Bus Journey Ti mes

Simi |l aweso bwliem@cti on, there is some variance in the I
the observed data in certain |locations, which could &b
di fferent | ocations per recording pemuirmcy OvVenealrle mao
similar across both hourly time periods.

432 Queue Lengt hs

An appraisal of the queue | engths observed on site wa
model. These were conducted in two |l oc@towarsds Kimgs C
roundabout) in addition to Springfield Road heading n
survey data captured the average queue |l ength in five
the queue capped deptodtageon the camer a

The resulAtMKi hgs Ghéeesbhowdeigadii® f ol |l owed by the resul
SpringfiefFidg®wibb&Gdeir heaf
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Counter9 - King's Gate

800 ~

700 -

600 -

[ 5y

]

]
1

Queue Length (m)
(%) o
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20 .45 . AD a0 a0 oAD DD AD
oo 068° g1 140 130 5180 e ©1° @ A O °
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— SUNVEY = Model

Figurnée&King's Gate AM Queue Count

Counter11 - Springfield Road

800 -

700 -
— 600 -
E
£ 500
=] max site
S 400 - observation
|
3 300 -
g max camera
a 200 - observation
100—M

O_ T T T T T T T T T 1

. AD . AD a0 A . AD AD . AD

®° 088 G100 §14° 130 180 e P (@1° 0 e A° P 1°

Time
Survey Model
------- max camera observation ------- max site observation
Figunl&Springfield Road AM Queue Count
As shown in the graphs, both queues accurately portra

noted that due to the camera placement on Springfield
that can be observed is repoeavemtedridntohebwadvadodi bac
were able to provide an estimate on where the queue ¢
illustrated by thempdelpleddopteed dénel.t §hehould refle
gueue whiofh viisew.ut

Similar to the AM model, the PM HiugdiledahBngudhBvalidat.i
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Counter9 - King's Gate
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700 -
— 600 -
E
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o .
c max site
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3 300 1 max camera
C:; 200 observation
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Survey Model
------- max camera observation ------- max site observation
FigunégKing's Gate PM Queue Count

Counter11 - Springfield Road

800 -
700 -
— 600 -
= 500 - .
? paenation
c
S 400 - VAR
@
E 300 1 Max Camera
9 290 - Observation
100—-M W\/v
O T T T T T T T T T T T 1
\6‘-'50 \5._5‘6 4\6‘90 '\6‘:\6 \6‘30 \6'.&5 A1 Q0 A o\ A1 20 A ) ,\%,_Q() \%,_'\‘.) \%.:50
Time
Survey Model
Max Camera Observation ------- max site observation
Figunlé&Springfield Road PM Queue Count
Similarly in ttheirgevenl nmgi patakon on the maxi mimequeue
visibility. However, this has not impacted the compar
the survey data, as both reflect a similar profile to
4.4 Summary
I n summary, it is considered that the models have bee
surveyed data, and therefore provide a robust base C
he models were presented to”Fterberucalriw@throa@’ryom;b v sSTags
that the base model i s a-sgdaced cromdrigs eomtsati on of the ¢
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F | N A L Project Reference: B9119 Queens Road Study
5. Data Sources and Options
51 I ntroduction
Several data sources fed into the option devel opment
the solutiomslreaviasngd twertehe site, appropriate for | oc:
sustainable travel modes. To meet this aim, a number

to guide the opas omoldleows opment ,

T I mprove journéytyi mes, puekcitahbiity for buses on the

YT Support coherent, safe and attractive travel opport
and

9 Deliver improvements on the B9119 corridor that surg
Citoycal Transport Strategy, Negandns hRegoboanbal régans
travel pl ans.

To help meettitvlesse aolmjuenb erh awfe d®tead sssmeddr arees dinscussed
t his sPecdtiisocnuussi on on tihse cdver & dyviérsttliegcdtditmnve travel

summary is out3.i@dnedd tihme sceoontsiudn ati on with buS..dperato
An assessment of the policies relevanovéemwmedhiencoect ida
5..5

52 Site I nvestigation Note

As part of any modelling exercise, a site investigat.i
accur atumtaodo observed driver behaviours and the net wt
and survey. The parameters established from the site
is accurate and detail ed t ot irneef |oefctt hteh es urrovaedy caonndd ittoi ©
potenti al i ssues that could affect the results, for e

being undertaken.

The investigation wd¥Nowmddrtrak®n6on wihé 5o previous

undertaken prior to the main survey and investigation
observed during the visit w&s,3dwhsiclue stehde pabesvd rowesd yd riin
behaviours were incorporated into the.4Base Model Dev e
While on site, it is also crucial to attempt to ident
observed to not only ensure this is properly incorpor
how these issues canbb&.irwsdrlcyomé.s clescsteiso t he site i ssi
observed whilst the site investigation to®mk2p2ace, 0 n
attempts to address these by highlighting a range of
based upon witnessed issues.

521 Obserlvsesdu e s

While visitiag s$bdeesbaldis sautehsatwecrceu lod scearvterdi but e t o t
occurring congestion on Queens Road. These issues wer
i mabb.le
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Project Reference: B9119 Queens Road Study
FI NAL
Tabbke-A summary of the perceived on site issues
Location Perceived Issue(s)

Kingdés Gate / Qi The roundabout is over aapgaQuetgnods
Hazelhead Avenue Roundabout approaches, resulting in large queu
T There is frequent fiblocking backo f

Graham Avenue to the West.

f The roundabout is difficuldt to cros:

Springfield Road 1 There are |l arge WB queues at the ju
periods, regularly extending from t
junction. The |l ocation of the det
Road is rthlsiud tpmagyse nbeing missed on

Provost Graham Avenue / 71 WB arm over capacity, seemingly due

Queends Road Sit ygad and pedestrian crossing demand

Junction

Bus Stops 1T At various |l ocatudoynwsameaodsi vdes wi l
a bus parked at a bus stop rather t
and oncoming traffic. This can caus:
bus to depart

Angusfield Avenue 1 Some WB vehiedetso alppewasi ng Angusfiel
avoid gqgueues on Queends Road and re
particularly in the AM

Signalised junctions and T Primarily to the West of thelrnocwendda]

pedestrian crossings and pedestrian crossings results in
directions.

These observed issues were found to be in line with c

meetindOenober 2016, which were as foll ows;

T The corridor suffered I ong delawsthndlebdbtalysmopreidoagi

occurring in the westbound direction in both peaks;

T The AM flow is actually higher in the eastbound dir

mi nor sdelcawrring in the eastbound;

T The PM flows are relatively balanced between the ¢tV
the eastbound as the AM which suggests a combinatic
the cause;

During the PM peaakbaguédi as early as 15: 00 due to t|

The Provost Gr ahaomaofavuesneu ed esliagynsalwshi ch affect the op
Gate |/ Queends Road / Hazl ehead Avenue Roundabout ;

T Long queues WMBenolRseewé&d uRhadbdb,und Kingds Gate and n
Springbadl d
522 Potenti al Solutions

Based upon the issues identi feiveed irne vtiheew porfe vtihoeu sn estewcot
undertaken, with input from the AECON tramspormrt i tdedel
potenti al net wortk adgopreve meme spehaei vedaib8Z2ues, which
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FI NAL
Tabb2 A | ist of identified potenti al high | evel
Location Measure Potential alteration
Type
Groats Road Soft T Review signal timings to optimis
T Link the pedestrian cliaasitngnwi(t
in place)
Hazlehead Gardens Soft 1T Bus only exit at the west juncti
Hard T Simplify junction (T Junction)
T Signalise junction
T Link the nearby pedestrian cross
buses to exit quickly and safely
Provost Graham Avenue  Soft 1 Review | ocaltiimens otfo smiompi mi se t he
1T Review signal timings to optimis
T I mprove connectivity for cyclist
Hard T Change the one way systemxihiogd
Queends Road (see Additional Bus
T Flaring at the junction
Kings Gate / Queens Road Soft f Of ficially mark the two | anes in
Roundabout Gate approach to the roundabout
Hard 1 Narr ow pecdeosstsriinagn poi nt s
T Replace with a Signalised juncti
Link signal timings with adjacete
| mprove safety of pedestrian ar
1T Add pedestrian crossing points o
control of the roundabioan saflei ym
Springfield Road Soft 1 Review signal timings to optimis
Hard T Provide pedestrian islands to al
T Relocate WB right turn detector
Additional bus / non- Soft T Remove on street and pavement pa
motorised road user 1S ¢ ti Ket i
measures mar icketing
Hard T Consider rerouting buses onto Pr
west of the roundabout) to i mpro
Queends Road
! Real Ti me | mfuecr matoipen at
T Create a bus | ane WB on Queensods
Road and/or Kingbs Gate roundabo
These identified solutiorgeasestod agdi
i nputs which wil be discussed in the foll owi
The full Site InvestAppexdAh Note is attached i
53 ActiTwavel Audit

The Active

Tr avel
traivreflrastructur e,

ng

net wo

cati bheoot er a
0

secti

Au diNto vieansh eu n Reérit6a kvé it hornt hlax i met o i «

highlight issues with the

current

his r

nfrast

i mprovelmhentf.ull audit can be f Adppeéendi xaB®hed to
At present, there is a range of active t rhawaesl
advanced stop |ines, bus |l anes, rohadregdgcleel hoeswayhead
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maionf f ayalde adpatcent to t helLamg r3tdroac tbtet/weSRknene Road |
Woodend AveheeAberdeen t o Wesotthhielrl iQy colremaR a twa,l kwintg a'
al so present nearby.

Sever al i ssues and opportunities were identified by t
i mprove the active travel infrastructuretwidt hihre t he a
i ssues found in the specified |l ocations, grouped into
From the audit, four priority areas were identified f
corridor, including;

T I mproved active travel imdd/aBdzluetaadc Aven the/ IQureehd

roundabout ;

T I mprovements on the Aberdeen to Westhildl Cycle Path
T I mprovemenA®0 omMndereson Drive/ B9119 roundabout ;

f The provision, |l ayout and | ocation,of tactile pavir
T The path ngawsrknandfrastructure to key trip attrac
These suggested i mprovements can be incorporated intoa
benefit other road users including public transport.
rendabout through signalisation, as identified in the
benefatsi ve travel in the |l ocality due to the existin

v
Further enhancements caonn galtshoe breo uitnep | feonre nttheed Velst hi | |
at Provost Graham Avenue.

Compl ementing this, a detailed bus stop audit was al s
facilities and infrastructure in pliade wiemr ea d diutnidont ot d
sufficient and accessible.

54 Bus Operator Consultation

A consultation was arranged following concerns raised

Forum regarding the traffic flow on the B9119 and the

reliability lanndatpuemcdtawnacliei twe.r eg eFciorascth A bne raddedei t |i ont a o t

authorities AbdideermoQintyl andan8 Nestrans.

oll owing the completion of ttheeme ewgpneasmE&ntveehnvest:i

the organifoatri kresy amssues;

1. Lack of Westbotwuimdbywyswoulod aMil ow for passing vehicl

2 Right turning movement from Hazl ehead Gardens requi
occasionally resulting in bus delays waiting for st

3. Bus |l ane on approacohstovedubgalboltt vedlikl es but can

4. Al'l arms of the Kings Gate roundabout are fairly née
buses

Whil e most of the discussion echoed in agreement,

t he
X17 Stagecoach servi ceworAste npirnegs eanto, d gdtuieb etsoB 9t1hled cor r i ¢
ti metable of the service heavi dbeent liecedelays yomotdh é i e a
ft the past year.

fi h time in

Based upon t thesxag vagrieoends, 0 a number of potenti al net wo
to feed into the option development stage. These rang
signal ftoirmigmgsat eoi bnpd epnreindriintgy par ki ngutestnrni dthiacgmdd a
engineering solutions with significant infrastructure
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The majority of these hard engineering approaches wou
public transport along the corri deonrt. elats twaosf htihgeh IKignhgt
roundabout could be encroached upon to provide bus pr
detriment to footpath wusers. Similarly, due to potent
Woodend HospitalhamdAwemnwe,stt lGe¢ ar oad coul d be widened
route prior to Kingbs Gate, to create an additional b
were also suggested, allowing additionatlti caplacwtagnat
consequently benefit bus running times in addition to
The present state of the roundabout was also brought
movement restrictitoinnse osri ginnasltsa lolhiontgh epiaorotuhdabotihe mai
traffic on the B9119.

In terms of the side roads on the B9119 corridor area
possible bus diversionary route to improve journey ti
i sIes, creating difficulty for buses to nHowguwader, t he ¢
the right turn out of Provost Graham Avenue could be
junction by all owing oreleynsl|l eRfotadt.urAnipreg etstt afi fainc co mts® i ¢
at this location and must be retained due to the cl os
The suggestions raised by the bus operators were fed
di scussefdlilnowihned Tt hhpt eo poyp eorfadtidreasisiss on meeting i s a
Appendi x C

55 Policy Review

A policy review was undeertlakemrst @anavaltuateghey hhat
Queens Road corridor, by assessing |l ocal, regional an
additional context for tHehimbijseattiivwen getotviide sofa tstuemns
documemitl,e wt he full Apmpendisx aD't ached in

551 Nestrans Regional Transport Strategy

The RTS was refreshed in 2014 foll owi mwg tiht ¢ her iSgirmd le
Devel opment Pl an.

A core el ement of the document is to improve bus seryv
modal shift towards public transport and in turn redud
road usereasokpreca@ati on i s envisaged between Nestrans a
patronage and enhance the performance and quality of
Bus | mprovements intervention. Key effemeht smpfoveament
to bus services, facilities and bus priority enhancen
the services. The implementation of Real Time Passeng
schemes nemaeasi ngftstbap rriaonrgiet y measures are encouraged
effectiveness of public transport.

Wal king and cycling is another key focus for the docu
undertaken on foot or by bicycheri whiicdnwbol acmia&ei ag
strategyds accessibility, health and environmental ob
i mprovements at the A944/B9119.

552 Local Transport Strategy

The Aberdeen City Council -26@2al ai ndan $tphoeg tpil Satnrna tnegg ya n2d0
i mprovement of the | ocal transport network, setting K
bet ween the city centre and rAeWRR sschoe mmeh.e @rfed 49 UBBOH. 1@
junction to i mprownettohal ¢d vaevrnaplsle adppea roataisdy, i n additi ol

of a HOV/bus | ane eastbound to the A90 Anderson Dri ve
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FI NAL ) o uay

Furthermore, the LTS features an objective to increas
becomi ng mor e tchonppreitviattievevewii cl es on speed and cost
Quality Partnership is discussed to facilitate bus 1in
tr
i

increased bus priority measures af feingemand aad emenratt i 3

systems. Enforcement of bus | anes s also highlighted

reddclkee number of wunauthorised vehicles and thus i mpr
[

i mproving punctuality and journey times.

Adidt i onal objectives related to walking and cycling a
as ensuri-ngad haycloinng i mprovements are exempt from tr

553 Bus Action Pl an for North East Scotl and

The Nestrans Bus Action Plan, split into Volume 1 whi
Vol ume 2 discusses the detail behind the proposed el e
| ocations where the initipartoivwiedse ctohuel dg rbeea tienmsptl ebneennetfeidt

I nterventions and initiatives for buses include short
i mproving the quality of bus infrastructure by provid
which has proveandutclte silsdtutter t hrough bus priority sc
include an expansion of traffic priority signals for
|l anes and overal/l i mprovements in busthenQuaegnscReae s
corridor.

Within the study area, bus

companies have allocated a
congestion

, causing significant quality issues for

p 8
Quality Bus Cormprdoowe memvittsh tmajmrrovii de Hoee df bawesomdi
all trimgeddleel ow highlights this route and its associat
159C 2
e Cisoc a gt
g, Wng's & 3 cas
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RN & e Ter Y % * X
[erescen, e Y\{\("&Q it N"“N‘m %’@y %’7 %cé
: 3
2, % %
\ g %)p%, AV 3
e 3, % Nory \ %
; ¢
Hazlehead % Seafield LN
Schoo! . Y % House 9% b=
:
b 1\?\ % *= A0
% ) z B
o 8y 5 3,,1’ % 2
8 % % g Chevron il
e 2 g 2 2 % House & 2 X
Al % o 7
.)‘\& 1‘6 o a{:
& B %
At %;: bI11g ®
E Woodo %, .
%& ‘ A o
4, ) s R /
o, Gardens, Sp’”””% s i ueens“c‘a
e & " o
3 Val kil o 5& y - & “‘,\sw O N
”’g/,,z,v: Lo R \id,ef“ A9
Key
D Que®
% s‘q
Major Junction I m 0% < .
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. . . hd % " 7 2. 5 @V‘?\a\
Existing city DO Usimts . \ =
_ G = 5 B o Ubisiay, Park cre,

Fi gwbrnleCorridor 8, AberKiereqisweltlys Wersd Switchback Qual

The dottneeddénti fy areas of the
ci-bygund bus dldameéasows exi sting cjtwhbieeacnidrhobluess lianndeisc at e

maj or junction i mpr ofvieane na andiobipommsi sfder, f anietey | i kel y
si gmaliibtme highlighted section demonstrates the study

i

carriageway to be re
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554 Aberdeenshire and City Bus Passenger Sat

The survey report discusses the methodology of the su
saisfaction of wusers in early 2016, with data back de
results, overall satisfaction is | ower with the smoot
byl16%. However, awdrmendand oofmardaohhe elcargest i ncrease

+29 %. No specific comments were raised however relati

555 A944 Corridor Bus Passenger Satisfaction

Al t hough targeted at the A9rdiddort hteo ctlhoes es tpudbx iariday md
outcomes of the survey provide an i ndciaanet ilmrcadfi thyus p
Forming part of an investigation into introducing a s
corridor, addi weoealundar vaken dtho sWeisttahli |an datL aMogo dStnr a

I n Westhill, 93% of respondents were very or fairly s
recent journey, with service frequethicyn rEez@%)viamgd t h®%
expressing dissatisfaction with bus stop condition.

Similarly, 90% of the Woodend Hospital/ Lang Stracht e
their overal/l experience, with valuesffactmomey 22686 ei Vv

556 Fares and Ticketing Strategy for Aber deel
Through working with operators, the aim of the strate
suit personal travel patterns and totepsumrmé ooperator s
integrated tickets are also promoted, such as the Abe
Aberdeenshire Connect, with-allt iocovnesr.arWhhiilneg iac trieocnosg na n
some constraints placed pepan olresc dln a wetrhmsr iotfi @ snpd rednem
suggested actions are considered -mdeddlvetriaddd eet, s saircch B s
ticketing.

557 Reducing the Barriers to Bus Use

Foll owing research undertaken in 20bledr boyf tChoemniebrecred e emn
Group and Nestrans, it was found that there was a | ow
with only 12% of employees travelling by bus to work.
Journey times proved to be one of rtelsg olnadregid sst hhb arhrl ii erl
the bus takesntred ilabbdnge.ormrnot her major barrier incl ud:ée
route going to their destination. Ot her responses hig
than t hevhdaeertmaijsor barrier for modal shift and require
mar keting.

One of the recommendations from the study included coc
of bus | anes, which could asdiogt bius mecucing the curr

558 Nestrans Active Tr2v8l5 Action Pl an 20114

The report highlighpghkyai dalwnavatridvittryenavem t he | ast 50
decline of bus patronage in favour of the perabhte car
there are eight actions detai lacdt iionnst.h eAcptliaonn,s wintchl u4d6
devel opment of a strategic network, safety related ac
routes and promotion ofputbheseé ttyhraomugh nhanr mat i oo,
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559 Dr aft Aberdeen Act-2021Tr avel Pl an 2016

Similar to the Nestrans plan, this documeptr genti fie
increase the modal, shach af aoofth Htubdeatismtbifat hange with ¢
transport moeasdesaitshornouwgh h First Aberdeen to identify
services.

Ten areas are also identified for infrastructure impr
West hil lr atoaugiec (FBaut e -us)e.d WHIifl @ caadwepleldest ri an and cyc
bet ween Westhill and the A944/ A90, the plan states th
upgrades, and |l imited infrastructur d vies ainnd plhec e iftor
centre.

5510 Aberdeen Bus I nformation Strategy 2011

The Aberdeen City Council strategy outlines the visio
| ocal bus information, combining a best grhadtdiece revi
consultation. These were combined to form a series of
to work towards, to ensure high quality and easily coc
services to, from and wiiltdhblIne Atbe rldetem li sc avli dred 3yi chevrat s

5511 Policy Review Summary

While the B9119 is not specifically cited in the majo
the corridor and the objectives that hawe dectni sre,t f
provide complementary support through the overall pub

56 Summary

Drawing upon the various data sources outlined in thi
categorimsput btyo demonsteadieng heoptrloeespti on devel opme
options that could be idieah&Bkoped are al so shown
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FI NAL
TabbP*IA summary of the data which fed into the Option development Opti on np Options
Locatio Site I nvestic Active Travel Bus Operator Supporting Pol
Groats Rodqg Optimise signa Gener al i mprooyjeomY Local Transport S Review signal timings to opt
9 Link Ped Cross time reliabilityY Regional Transporf Link the @rdesitmg awmi th t he si
signal s f Bus Action Pl an not already in place)
T Bus Satisfaction
T Reducing the barr
Aberdeen Bus I nfo
Hazl ehead Y Simplify junct Gener al i mprovemf Local Transport Sf Bus only exit at the west ju
Gardens 9 Signalise junc time reliabilityY Regional Transporfq Simplify junction (T Junctio
9 Link Ped Cross T Bus Acti n Pl an i Signalise junction
signals T Bus Satisfaction I Link the nearby pedestrian c
1T Reducing the barr to allow buses to exit quick
T Aberdeen Bus I nfo
Provost Gif Review |l ocatiol mprove cycle coGener al i mprovemf Local Transport Sf Revi ew | osctadtpi mens otfo mi ni mi se
Avenue f Optimise signa timeliability 1 Regional Transpor period
f I mprove cycle T Bus Acti_ n Plgn i Review signal t@m?ngs to opt
1 Changewayesyst T Bus S?.tl faction 1 | mprove connectivity for cyc
; T Reducing the barrf Change the one way system in
T Flaring at the T Nestrans Active T ont o Queends Road
T Aberdeen Active TI Fl aring at the junction
1T Aberdeen Bus I nfo
Kin@gate / § Officially marY Poor cycle andf] General improvyf Local Transport SY Of ficially mark the two | ane
Queends R | mprove pedest facilities journey time rfT Regional Transpor Kingbs Gate approach to the
Roundabout (controlled org Refuge islandsT Part time si gnl Bus Acti_ n Plgn 1 Narrow pef:iestriap cro_ssing.p
1 Revise to a si too small T Bus Sgtl faction 1 Rgplacg wi t h a $|gnql!seq ju
junction _ T Reducing the barrf Link signal tlmlngSquntchl_aodus
T Daunting area T Nestrans Active TI | mprove safety of pedestrian
pedestrians T Aberdeen AcRliawre TI Add pedestrian crossing poin
T Aberdeen Bus I nfo some control of the roundabo
safety
Springfielf Optimise signa T Local Transport S Reviseiwgnal timings to optimis
1 Provide pedest T Regional Transporf Provide pedestrian islands t
1 Relocationght T Bus Acti n Pl an signal s
detectors T Bus Sati faction 1 Rel ocate WB right turn detec
1T Reducing the barr activation)
T Nestrans Active T
T Aberdeen Active T
Aberdeen Bus I nfo
Additionalf Remove on stre Car parking restyY Local Transport S Remove on street and pavemen
no-motorise¢ Smatitcketing T Regional Transporf Smart ticketing
road wuser Extend dual pu T Bus Acti n Pl an i I ntroduce dual purpose pavem
measures avement T Bus Sati faction 1 Considemgr busesi onto Provost
P . T Reducing the barr (i mmedi ately west of the rou
T Rerouteing bus: . -
T Nestrans Active T and bypass delays on Queenods
Graham Avenue) T Aberdeen Active TI Real Time I nformation at bus
1 Real time info Aberdeen Bus | nf of Create a bus |l ane WB on Quee
stops Springfield Road andobot Ksualb,
T Bus | anes WB road width checks)
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6. Opti on DMeowellopment

6.1 I ntroducti on
Foll owing discussions withoNestabass,/| tiani @addi sieomrrfad =«
have been identified for further testing based upon t

report wfldptaisemrsswithin the VISSIM traffic model of

T OptianWdst bdudadhe on Queens RioawfRbaiddaed Gang

T OptionAslbabove, but with a banned right turn on Que
Roadi,vedr t ed onto Woodburn Avenue via Springfield Ro

T OptidmReMmoval of the Kings Gate roundabout, with a ¢
SCOOT/ MOVA system i mplemented for Springfield Road,
Provost GralhamcAwemse hese systems are a ;representa

T Optidh® Bombination of Option 1 dmaheOphidomsi Inadi Wedst
crossroads; and,

T OptidAs4O0Option 2, with an additional l ane running
t&pringfield Road.

The development of nt VeSS Mpiwii dbhs bwi G.lit2scitbespdcinvebygti

6.2 OptiadainWelst bound Bus Lane

While it is appreciated that | ocal policy generally f
upon the VI SSIM model testing it waer @&bupddoeéstnbhe e
encounter any substantial delay. Most of the congest:i
periods, in the westbound direction, |l eaving the city
eastbound bus jloaumrenewhereltimebi | ity and stabilidy issue:
there would be very Ilittle benefit to the bus reliabi
I n the base network, the westbound queues along Queer
Avenue, stretching back at worse to Rubislaw Park Roa
junction. Therefore, it would be | ogical t o adcommence

Vi ewfi e,] dwiRtoleds ome anti ci padrieoas d hdaue qtue uae sr ecdwd ad irno
the route.
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Map data © dpenStreetMap contributors = Z
Fi gwrleOpti awedt bound bus | ane route
Ordinance Survey CAD mapping was used to assess the s
the road | ayout and it was found that taheowmwmadllvindt h
(accurate to 0.5m), pendi nghfeuptrloposen $iane meas iigeme
t wo westbound | anes, the nearside being a bus/taxil/lcy

mot orised traffic as wouTWH8COESsNagienahsRbadnDeVahep
Guidelines MRandhs Gadewfodl i It a mini mummmhoae vweiedt h of
mi ni mum road width is not recommendedmbdr bdHB8Y s corrid
numberherefries recomnmeadeadt ¢hlkér b to kerlbemeasur ement
undertaken aadgl irdenltracxgaitiitond S COT S hgpuwil dde Ibie¢noeagmp Inii end s e

civil.Awprmrlposed configuration ofFitghbe2.ebus | ane i s sho\

Fi gwrRer oposendfi guafattvbert bobuuinsd | ane on Queens Road

While it is recognised that removing the advisory cyc
policy, it is envi sagoeud dt hbaet ctohnev ewitdeed ftooo tawasyhsar ed us

therefore meet | ocal policlyi mgdal onpg ovvieetber apgpema, rnd
to use. The present advisory |l anes were highlighted i
and are often ignored by road users during busy perioa
woul dlendédlbirther user gtbupsghodemensheatongea commit:
travelroviding suitable crossing points were installe
The operation of the bus | ane woeurl dt hliisk eclayn bbee dcuornifnigr
during the design stage, with the aim that buses woul
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D R A F T Project Reference: B9119 Queens Road Study
before merging with the general traffic prior to the
signals coud datbet hinsstladcleeti on i f deemed necessary, wh
could also have the potential to be installed along t
Foll owing Springfield Road, buses wowd dl aneaesgebeniindhi n
requireadadtnbdihredcti on for Springfield Road, before fo
Hazl edene Road wuntil the Kings Gate roundabout. At pr
bus at the stop forrdablyeldeadghRat k nhgt hbdeebos | ane vert

safely tplmessampmroach to the roundabout.

Furthermore, parking restrictions would |likely need t
carriageway is kept cl easr defntparald ed gv @ thiec lceog .r i Mogt droe
of f street driveway, however efforts should also be n
pavements should the shared use systtem6Ba@eme i nto effe

Fi gwBeParked vehicle blocking the pavement on

Consi demwatuil@damakbedot o be made for t hpe eesaesnttb o urhde dwiirdetcht i
Queens Road allows any parked bus to be overtaken in
not be possible if the effective | ane widths are redu
therefore negateasetilyoardd etcit a nigii wdheeep ngg hlelsle e

Bet ween Hazl edene Roadwandt a8esi magf®iiénlod thio aedatsatbroeudch d
diretoiahlow for right turning movements froamt Queens
t he sidgnjadncstéiuocm ent | 85 mtnhd efnlgarher wih®2abonably accommoda

|l evel of right turning demand, and should not be shor
westbound bus |l ane. The fl are | enigltehd hoopweivoenr dceovuel | do pbne
ensure it is of suitable | ength.

The srul tOp tfi @mi |1l be discurssed in Section

6.3 Opti oinWelst bound Bus Lanhet wiurhn banne

As detailed in the previous section, one cause for de
Gate roundabout and the Sguéngghel duRnpbhdgj uebhicbaswasts
Roafdr om QueensDuRo atdo t heabrleed wcoeadd awiaditlh in this sectio
to make the turning movement would effectively Dbl ock
appear. However, during free flowing conditions, gaps
guree backs from this |l ocation onto the roundabout.

An alternative was suggested that would ban right tur
right coming from Hazledene Road, meaning vehicles wogc
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WoodbuenuaAvvia Springfield Road. While this would dis
existing 85m filter | ane for Springfield Road which F
significant additional delay.shbrthethkbawest boghi Wwas
starting location could be adjusted to increase the f
vehicles.

Potential drawbacks to this solution could be the rel
Road awdbWonuwhéech could cause queues to build behinc

Woodburn Avenue should a suTiheabhleueg &prgrlicdvese piore sarnmti | ab
the present situation whereby any right turning vehic

capacity oh mhetl beknoted however that at present the
prior to the siBoatstonalSpowngtfiikeiliwtoewaotdlpace Awenwe.h
On site observations showed high compliance for the vy
until sufficient space was available in front.
Despite this, to domnarhmd diatnd ntgh es echd cciltes ont o Springf |
Road, as a r-ecuit ¢dotfraheice modi fications would be re
accommodate the additional vEhgeé#eesmarmdgtnrgat énd ,s dneoseimte
being a | arge amount of road space available to accon
highlighted in orange would needt heo rboea d ewiodstiht itoom eidn ct
the right filter | ane for Woodburn Avenue, highlighte
L]

FigwhdeThe present | ayout of t heitShper ilnagnipi epl ods tR ohaidg hjluingct
woeul d need to be repositioned to accommodate t he
highligpurpl én

Furthermore, there is a |l arge amount of available payv
Road/ Queens Road, npeawe mgnts heamadiade aldeytro accommodat e th
highlighted modifications in Option 1b, this should n
junction. In fact, incorporating a traffic island for
benefit | veatrawdl acmieamfifnng a fair trade

Prepared for: Nestrans

O:\Strategy\Transport Modes\Buses\Quality

Partnership\Statutory Quality

Partnership\Queens Road - Skene

Road\Queens Road Final Modelling Report AECOM
(Issued 20072017).Docx 49



B9119 Queen's Road/Skene Road Study

Project Reference: B9119 Queens Road Study

Fi gwbheLarge pavement space on the corner of Springfie
ahead, noting the yellow box compliance for the signese

I n terms ofmotdhed ,VIt$HhSRlI MDpti on 1b model was i mplemented
modi fication files as the Option l1a model with the bu
re oute the dmrad dti ibneg Weiemic t he eastbound alnanes on Quee|]
Hazl edene Road was removed to prevent unnecessary ¢tur
was created for Woodburn Avenue which |linked to the p
overview of the modi fkica®#6.® Noite dhewre bel swiild no exi
Woodburn Avenue as per the base model

FigwleThe new | ink ¥hé&&1 &d model for WoddmkrimgAwe ntuhe t
previous zone for Hazl edene Road

To ensure vehicle turning counts were realistic as a
the VI SSI'M model from Queens Road wegftiboludhdRd ad Woad biu
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assumed vehicles destined for Hazl edene Road woul d co
rather than taking an unnecessary detour.

64 Opti 068i @gnalisation of Queens Road/ Kk

Option 1 focused omey mpirmes ngndheefjioabil ity of buses
aims to tackle the issue of congestion on the networ Kk
devel opmentappgitaent he roundabout with Queensi tRpoad and
for theofedemand fl owing through it, with queues pres
Road.

During the déehel opmgnd dklsttsest owas hee v avsheqrembdye | a
phase at the Provost QGrsahosenmdAv eaduldorwiungnt iyonewf ecti vel
one way system through the housing estate with the si

This had a negligible effect on the overall operati on
savedom the removal of a phase. Therefore, this estab
net worrkaichley attri buted to the | evel of demand fl owing
The roundabout remains the only prioridgrbawetdhmaher o
maj or junctions being signalled controlled. This | ack
restricts the opportunity to fine tune the operation
flow throwghkthe net

Furtheruerteg tdhe constrained existing geometry of the

|l ayout would be unfeasible to investigate further esp
Travel Audit on t heunpdraebkoeuntt c s © 8 ¢ eFnugrftf hhebrienhorroe ,e si mp | e me

part time signals or partial signalisation of the pre
i ns ficient internal road capacity fordtuouafFfkel gn th

uf
solve the congestionaicesbatenpe dihdempm. d s eesx paired
close proximity of the Provost Graham Avenue traffic
solutions that can bédedepvekseped| ayautretain

Therefore, it is proposed that the exjshcthipenoundabou
developed in its place to ald etntgert hree gwlrati e otrh ea nfdl aw d fi
crossingAfapoaff ttthieest.raf fic stghal prmpbemdnt hat ohhei si
as Owal k withd for pedestrians, to omiossmisg pbeesamoiua
maintain an optimal traffic flow.i §hehtwg®diveon of the
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Map data © OpenStreetMap contributors - gapr ©
Figwi7eLocation of the new signalised juncti
As part of the desvsélgopméstetdof umlbe i mew it i s assumed t
Provost Graham Avenue and Springfiel d tForaodu gbhe ulsiinkge da
system such as SCOOT or MOVA. These systems can all ow

all ow a fluid motion of traffic whtibmgthheé hareaudofe ovd

Signals can also effectively work together to reduce
upon the | eveilngpfpldeowadh duibeems t hevé¢mwmndown t o optimisin
certain phasesAsatwet hwee rjeu nncotti oinnstructed to develop a
simplified approach to SCOOT has beteon tirnipgl geemme nstteadg eu tci
in the. signals

A LinSig model was developed to establish the signal
creating opti mal signal timings for the operation of
t he model suggested t haht wao urod eb ed ymmoarmei ce fafpipcrioeanct , t he

were placed to adapt the operation of the signals bas

The signal plan created from LinSig was used to advi s
visual tapresenf t he jowertliBa§ éB8lean shown
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Fi gwBeSi mplifiedl payopobsefl thd/ Queghs Baae signalised

Initially, to optimise the bkBigBhaYH timings for SBpheinhpf
Kingbs Gate juncaham AwenPe owers ¢ @rioxger da nenyeed sele gtiinnge

signal ti mipmgs ttheesdd D8ksgi et phesti mings appearing pr
based LinSig outputs, the dynamic nature of VISSI M wi
behaviour it resulted in significant delays to the ne

To wor k armesnmdew hsisgnaiwd pedgyamadedmmsl based signal s,
using the Liyedlilgowimg ntglse si gnal pl an to adapt based
junction. Thtbheembaatwahatropped below a certain | evel
calledp @erehiftles or pedestrians wéheanmrgeseintwidn Heaezl e
ski ppeBloth of these woourled gurleteinmattienhey fadrl oQuenens Road &

The signals at Provost Graham Avenue were then |linked
pl ace only allowing theasimgral St@agehad3nga ftdre tKhegsi de
active, or after a set nurdbern omfalsddenxddihad ypaase d.d
Graham Avenue junction to allow the signals to change
dropped below a specified value, allowing the signals
l ine dedragged el sewhere. This ensured a much more effi ¢
activavedwBln in the base model, whereby the side arm
frequembklkagc thiekean reqeveedfor omle.a single veh

e signal pl an for Springfield Road however was reve
ace, as it was found to operate motemehfPesipentel y t h
is, the junction opbaeatnedrgimbg hKibreg d s r Gamluemjeurncat i on
gnalThpel sseet up of the signalised junctions and ti mini
future should this option be investigated further

I't must be moded!|l edasi ghal programs for these junctic
proposed MOVA/ SCOOT operation as described previously
system beinheief ptacehe results coul dLii mplweosei grualt her
timings from the LinSig report are for reference only
MOVA/ SCOOT system.

Furthermore, as highlighted in the calibration/valida
flow fortst hRoa@r aa affic signals and Provost Graham Av
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DRAFT
expected. I't has been assumed that the saturation fl c
saturation flow reducing measures haveobdERraddetd to
Graham Avenue signal s.
Thesrults for this option wiT.l be further discussed i |
65 Opti oWeg8t bound Bus Lane and Signal!/i
Dum@g the opti otn nueeevteilnogp,meint was$ il daaodaan « thrasdtmaids i n g
resdalhtess a hybrid, combining the two options should beé¢
results from the AM peB¥ cOhowibhmiwgg eiat wao matstei ci pat ed
should address both the cause of the congestion on tAh
times on the route.
Additionally, due to the flexible nature of the VI SSI
theiops to be ¢ ombaisnhebdotshe aonplteisosnisy addressed different
meaning there was minimal i mpact on the model set wup.
the corridor iFsi gsé®oewn bel ow i n
Ras ) kY o 0
'k, ,,.-—"\—J “\ \
~ \ \
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S '\‘\. 1 3 N !I;»‘
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i i 22N i 1
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Map data © C;penStleetMap contributors e l"
FigwOeThe areas of the network modified by Option 3
signalisation of the Kingds Gate junctic
A more detail edi plsamowr iiOpttivomm mer greidg Golpgh M Bingui s s how
6.11

Prepared for: Nestrans
O:\Strategy\Transport Modes\Buses\Quality
Partnership\Statutory Quality
Partnership\Queens Road - Skene
Road\Queens Road Final Modelling Report
(Issued 20072017).Docx

AECOM
54



B9119 Queen's Road/Skene Road Study

R
\ Y&\&\ SN s
p & X\ s C‘& N
AN N AN 2N,
SN P OT T O

Figwn®&King's Gate Junction and Westbound Bus | an

A

,< & 2»\\
S

-

y

-,

Fi gwrlé&West bound bus | ane (East section)

6.6 Optido8ignalisation of Queens Road/ Kk

with two eastbound | anes

Option 4 aims to improve journey times prsiommeeri ly for
slight | and take between Hazledene Roacdcamdl Ki ngds Gas
eastbounmd tlhoruggh on site observations noted the conge
as a result of the roundabout, the future completion
traffic demand on the coffrQUeens TReadtwatledili hal wrien
volumes entering and | eaving the city as a result, me
both east and westbound movement s.

I nitially, wusing the signalisati on 4i,n stolme @pmtdian o amo
modi fications were made to the functionality of the s
the junction, making note of the | arge availability o
eastbound | adlneatwasheadkdengds Gate junction, reallocati
Road eastbound section until the junction at Springfi
are expected to be around 3m, with théornsSpdéenhbéanel dv
RoaHBig6éld s an indicative plan for the Kingds Gate jul
demonstrating the additdi.onal |l ane added eastboun
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DRAET Project Reference: B9119 Queens Road Study

Figwnel ndicative road | ayout plan for Option 4

As a result of this, the eastbound direction on Queer
all owing more vehicles to travel city bound into the
pronounced in the eastbound dieecdnome rneddoed fmeam @
Road east baolulnodanaatneedld t o Ki ngbés Gate and Queens Road wes
journey times and queuing in the westbound direction.
and on Kingdéds Gate novethemadnedutthbbandetdaat 5m.

Figp®él3Xverleaf is a model screenshot which demonstrat
Kingébs Gate and Springfield Road.
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D R A F T Project Reference: B9119 Queens Road Study
Fig&l3Two | ane eastbound section between King's Gate
I't must also be noted that as per Option 2, the eastd6@k
removed and coewvwefrtedafbrcgeas it was found that the
journey times of buses, and in fact improved journey
traffic to utilise both | anes, queuethenjgahrsneay et irmdau
buses while in general traffic.

6.7 Summary

This section discussed the development of the option
the wide range of input data evaluated inbada&i tion to
model . The network has been studied in detail in orde
devel op an appropriate response to improving the appe
corridor. Therefore, htihse cohpatpitoenrs hhaivgeh |biegehnt edde eirme dd t o
establ i shed iwhiscehc twiidn be assessed in the following

out puts and resul ts.

Prepared for: Nestrans

O:\Strategy\Transport Modes\Buses\Quality

Partnership\Statutory Quality

Partnership\Queens Road - Skene

Road\Queens Road Final Modelling Report AECOM
(Issued 20072017).Docx 57



B9119 Queen's Road/Skene Road Study
Project Reference: B9119 Queens Road Stud
D R A I I ! y

7. Resul t s Di scussi on

7.1 | ntroducti on

Based upon the options devel opmtderi nwitlhle 3 s®es Dutshes egd
eacohf these on the merit of their joursncenye ti mes, gene

commentary on any observed behaviaguwrisnsdr tper fbarsma mod
The results to be ncanmpar edawmiaeklylv dfooheltkcsalrost yand buses f o
base models and each option model, whfiteus hennavemoadge
vehicl eansdpdeadd e nThed elnaatnedh.t demand is the number of wveh
pressed by the network and are stilrlecgyernddad!| aniten. t he

72 Optian 1

The results fabesethdruOpbhgonhd westbduewfbesdd&badbet we
Kingbs Gateareupdadbdentedi andedit §duthBasngdd 2. 3

721 Journey Ti mes

The introduction of a westbound bus | aQeaeamd Roadsubs
corridor between the KiVigivi i 6dvdes Reagredalkeposioninde e a

i mpact i n t hier emetsgedpualgyratdi ng the private and public v
qui cker bus journey times and removing delays for pri

passengémsthe eastbound diar e etdiuecn i loorwe \nert .h et heorae icap
|l oss of roBle wi @g hhlTaBT.Isalhrcewn ni i ne with the 5a83bove expe

second joummpey vteimaent duir0i8ngd Ot,hef uor7:h0edr i ncreasing to
ti me dawvitrhgg | ast pvehaikc dhiosusru spseerdi ofdu r7t. R&rBsit b osena@dt i on
journey times also increase slightly by around 4. 7% a

Tab7.2-AM Opta@ar 1Journey Ti mes

Journey 07:00-08:00 08:00-09:00
Time Eastbound Westbound Eastbound Westbound
Option 1a 07:39 07:36 09:36 10:26
Base 07:20 08:29 09:08 13:25
Difference 00:19 -00:53 00:28 -02:59
Percentage 4.3% -10.4% 5.1% -22.2%
For buses, the jour time in the eastbound directioc

ney
journey times, slightOBy O®opeako hiowr tnmpe red tsclObOsH cawme v erl |
there is a journey ti me <Ka%) nign of h8 wné ntuli eurtd diecoantdi
08:10M09: 00 as buses can avoid the bul& DbDfmithet pe2a® ¢ ¢ en

(%) journey time saving in the westbound direction b
begins .Thbebeabttbound direction suffered slightly in |
gueueing for the right turn onto Hazl edene Road, wor s

westbound direction meaning fewed daepaytso Otichssenaht
gueue extended backcamsonghéeé heoemdabound traffic to ¢
period of ti me.
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Tab?7.2-AM OptaBws 1Journey Ti mes

Journey 07:00-08:00 08:00-09:00
Time Eastbound Westbound Eastbound Westbound
Option la 11:36 10:45 12:43 12:34
Base 10:42 12:05 12:17 16:15
Difference 00:54 -01:20 00:26 -03:41
Percentage 8.4% -11.0% 3.5% -22.7%

the evening peak, the iaxyemarggegi j @lutriedysedt tinearedst IH,@mwi d &
e minor journey time savimgs c¢anthbhep aictwaxtbbbohed di o €
ng segregated frochebaoymrsifvdthawhe Riewlbaasmgs are aligh
rding p-dsaisermeermwsest bournal idd ra cjtd wrmn eyt htei me saving o
%) betweeh716@D0Iing to 6 sddd8ndP ipp atklCed iyRor G |

st bound nceayr tjiomebsy .2%n d me & e 1f3i rssetc omodusr) (and 4. 9% in t
(19econds). The resulTtadb7.Zere summari sed in

Tab?7.®2-PM Opta®@ar 1Journey Ti mes

Journey 16:00-17:00 17:00-18:00

Time Eastbound Westbound Eastbound Westbound

Option 1a 07:04 08:52 06:48 10:22

Base 06:51 09:07 06:29 10:28

Difference 00:13 -00:15 00:19 -00:06

Percentage 3.2% -2.7% 4.9% -1.0%
Crucially, the journey time increases in the eastboun
buses are similar to the evening pduarki,ngwittihher aldd:inCc r e a
per,j odlecreasing to 22 seconds (3.6%) ilmuds hleahmé nlads pe
fairly minimal i mpact on the journéey thmesmorni ngepeast

west bound buse jhbauomedysas moy entli® % ec refluheirngpy just shy
3 minutes @(f20%owimgt.tdalme pesiudbds dmadlluaedmaw.i sed i n

Tab7.4e-PM OptaBws 1Journey Ti mes

Journey 16:00-17:00 17:00-18:00
Time Eastbound Westbound Eastbound Westbound
Option 1a 09:46 12:32 10:30 11:53
Base 09:18 13:45 10:08 14:50
Difference 00:28 -01:13 00:22 -02:57
Percentage 5.0% -8.8% 3.6% -19.9%

722 Network Perfor mMaMRle) I ndi cator s

The overall per f orimanttieg tolfi ¢ Hikkeeyh dursddnaka # ovdg e speed an
|l atent demand (traffic volumes which Tahbhim®t enter the
Tab?7®-Net work Performance | afdorcaalolr svelii ©peés on 1
Latent Demand
Model Average Speed (mph) (vehicles)
AM PM
Option la 1 53. 16. 3 0 2
Base 15.0 15. 6 0 1
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D R A I I ! y

Thaveragei speenmdstepst | any 3thph bet ween the laeet hadANMpt i
peawi,t h an iinnctrheea saever a gPeM s preoerd tilynre Obhad& rereprhe | s w

amounltatodnt (dweeraincdl es which are unable to enter the n;
the PM @ptthloins 1i s | ocated at the Kingds Gate entry to

Focusing on the statisti aserfaogpe pfdabllli cbpyhrOa.m7s p et Adnl vy,
model , yet increabsye Oi.n7ltnhpehhPMI|I o del noted that averag:¢
whil e the vehiTalb®6d vserisne sifraarnissiets. t he NPI data for pub

TabT7.@-Net work Performance | afdocapuowblsi oft Opnspor tl

Average Speed (mph)

S Model v Pw

Option la 9.8 11.0

Base 10. 5 10. 3
723 Gener al Net wor k Observations
The journey time savingcamalié e itbom$tieheo uinndc Idu srieccrt i cofn t h
which i mproves both the bus and private vehicle perfoc
to the reduciend tlhaen ee awsitdbtohund di rection, vehicles are
the Hazl edene Road bus stop, consequent.ITy sceadwdcieng Qque
the numbefoofKigags meadrei ng affdwer, cutti nmgome vtermaefnftisg ta
exit Queens Roadi westehosund twhel eength of Tthheesequeues o«
behaviours are Fdgnidmeyter attad hiemdti figrence in traffic
eastbound movements compared,t oetphe swandteldo bryd thev ¢graé
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Fi guwrleDemonstrating the queue backnfalldntgamled sbudes

overtaking room available in the base (1t
To counter this issue, a yellow box or keep clear mar
to ensure vehicles can still pull out ehsKRpnglds Gat e,
eastbound occur
At the end of the first stretch of bus |l ane prior to
the signals to give priority to buses, rather than al
traffic. Thbeeboeupdi evehy signalag ei nshtealfligd tt ma ceamsswsr
all owing publ i csdawernaslpoaddittoi chraawle seconds prior to th
efficiently.
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73 Option 1b

The Option 1b test resmdtisud eladmue i mgop healwefst dm Opti o
banned right turn onto Hazl edene RoAad37.k3ad2ZdsB8u8sed in

731 Journey Ti mes

| mpl ementing the westbound bus | ane for Option 1b in
Road is expected to have a similarthmparesubhstbepraet e
i mprove in the eastbounUdahblliZts eoomaonhsegset h®ptriesnl 1a3. of
journey times for Optiomanidbdiemonisermoesi nhapedakere is
west boundc dicrreocstsi dd ot h 41si enceo rpdi%r) i (b wefd® 80 D00 &G nd 2

mhutfe& eco@dd) in theoo@00Peri od. Eastbound journey t|
i ncr elaisgghnsl tyh el 0B7 :000 p&dskeod(B%), i ncreasinngt hreoir0e8 :s000 i
09: 00 peZXsieocdo BBX%) 2(

Tabv?® Option 1b AM Car Journey Ti mes

Journey 07:00-08:00 08:00-09:00
Time Eastbound Westbound Eastbound Westbound
Option 1b 07:27 07:40 09:29 10:37
Base 07:20 08:29 09:08 13:25
Difference 00:07 -00:49 00:21 -02:48
Percentage 1.6% -9.6% 3.8% -20.9%
Public transport on the other hand as a dlradb@8.8er i mpr o

demonstrates below. The eastbouaadsitmialfdri ci nor eéoadgen itn n
ti mes3amyii8econds respopctiThel weetBoondhdiwever 7has a 1
secaec(d@®) journey time imprd08m@@8fid Hed Wweiemwtdd s 0

(2.9%9 i mprovement iak tthiemd ogdroimdachg pe

Tab?7&-Option 1b AM Bus journey ti mes

Journey 07:00-08:00 08:00-09:00
Time Eastbound Westbound Eastbound Westbound
Option 1b 11:05 10:48 12:35 12:38
Base 10:42 12:05 12:17 16:15
Difference 00:23 -01:17 00:18 -03:37
Percentage 3.6% -10.6% 2.4% -22.3%
There is a similar trend for the evening peaks, as th

16:10107: 00 for both eastbound and westbounthe wiashbawmnid
direct Boaec bBRd), (ands eac @@Bd%Wd)saving in the westbound. Th
period has a cge eiant esrawvdiinfgse?2ewictsli ®6) 1) munnéeg ti me savi

the westbouaddds®eoh™O i ncrease in journey times for
These sreasruel tsumimabi.®%ed i n
Tab?.%®-Option 1b PM Car journey ti mes
Journey 16:00-17:00 17:00-18:00
Time Eastbound Westbound Eastbound Westbound
Option 1b 07:04 08:39 06:45 09:26
Base 06:51 09:07 06:29 10:28
Difference 00:13 -00:28 00:16 -01:02
Percentage 3.2% -5.1% 4.1% -9.9%
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ng
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byl le ana rAdra) e.(
peak
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transport

traffic
journey ti me
PM Bus
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journey
eastbound
t i me.8%)r iwshe |bey

Project Reference: B9119 Queens Road Study

journey

savi

journey ti

ng

me s

overall

vV e

Tab¥?7.kl-Net wor lor

hicl e

Phemfc e

net wor k

I ndi

cators

Journey 16:00-17:00 17:00-18:00
Time Eastbound Westbound Eastbound Westbound
Option 1b 09:44 12:30 10:29 11:51
Base 09:18 13:45 10:08 14:50
Difference 00:26 -01:15 00:21 -02:59
Percentage 4.7% -9.1% 3.5% -20.1%
Net work Performance I ndicators

timesjconhéynpuei mbesaviemg
timesi Hesp0Ot ethde
i 2n6 tsheec ownedsstnbfodu n d mekisr e c
Similar |l y,7 1d8u:rQi0On gp etrhieo dl 7w hOeOn
occur s2,1 esaesctabd6dusn divBbtuts g olua rnge
occurrieng eisnulttlse w

b 5

t he

(NP1 )

perf or mancTe bifteli cat or s f c

for al |

Latent Demand

cles for C

Model Average Speed (mph) (vehicles)
AM  PM
Option 1b 15.1 16.3 1 2
Base 15.0 15.6 1 1
The average speeds for Option 1b is simioktdrerto the ba
vehicles despianme tlkreée ngu pmphemndmmih Ocr 2 a®@etiage speed
over the base model nguemidggtpeaict Adeli yi onal ly, the |
demand €wvent hg epderakr ease hdwvaetveenrt, dweimtahnd bei ng present
Gate in the evening peak.
The NPI statistics for pulalbifée2transport i s summari sec

TabV7.e2Net wor k Performance I ndicators for public trans

Average Speed (mph)

Model AM ‘ PM

Option 1b 9.9 11.1

Base 10.5 10.3
Despite the bus | arnées i ampbho6derod i thse, itnh eQpetriacgre Thlbseeds
i more thantiloé fwehdtc hbas dre@h i ncrease in journey times o0V
733 Gener al Net wor k Observations
The network paealbltgst comhe Option l1la model due to the
journegaviimes in the westbound direction as a result
|l ane, allowing more free flowing traffic to bypass al
slightly increase in the eabtubedntdodanecnhcorasthli 8umt
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vehicles in the right turn filter | ane for Springfiel
direction.

removing the right turning traffic onto Hazledene
clkkk bhamto the Kingbésa Getsalrtowrdfdatheutr educed | ane wi
er vehicles do still get caught behind alighting b
uced |l ane width and | ack ofThdpade hfaorri oaurb uvsa sl aye moy
guiereviousl y.

h

cusitnlyge omewly added rig

hicereral gyi sauf hedune dted

ted however that vehicle turning countleweffer moa I &
lter | meeuimagdbehan what wasvmeadelllied ,napgaotngnttihal Ipo:
af fi
eue
nct

i latl d ro Wi anrge sfpaarc eWd cod b uar s i

t f
the | awcesbhinobet hbowtreet.

c island. When more than one vehicle attempts t
back onto Queens KRoagdi2,eawhidemomay rad esgle iinssues
on due to the present signal plan.

Fi gwReQueue back from the Woodburn Avenue turning

74 Option 2

The Option 2 tiesdg trleesuhew Jiegumdiilrsicsuesds g dunicrt itome f ol |l ow
7.47 14an2d. 4. 3

741 Journey Ti mes

The removal of the roundabout and subsequent signali s
|l arge benefit in the overall journey times on the cor
control the fl ow of tTraabfifleBscu ninharroiusgehs tthhee nreetswiolrtks. of t
tests, which shows a detriment in the | o8srercey dtsi mes i
over thedhbasbebob6bye bBdmeeruo®Wndisn (2De 8l atter hour. Westhb
ti mes however i mprove by a greater margin, almost al/l
times to effectively balance the t woawiimgcitn otnlse Ther
weastbound directi ormfg) by tove ed90e80000N0DsAa n(dllby 3 mi nutes 21
(2% in the | atter hour.
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Tab?7.230ption 2 AM Car Journey Ti mes

Journey 07:00-08:00 08:00-09:00
Time Eastbound Westbound Eastbound Westbound
Option 2 07:48 07:33 11:02 10:04
Base 07:20 08:29 09:08 13:25
Difference 00:28 -00:56 01:54 -03:21
Percentage 6.4% -11.0% 20.8% -25.0%

Howe vtehre, net benefit for pabkedactriranspaorfousnseli ghmes
westbound directi onssbetihnagn sfuobrs toatnbteicaolmldyhjloel e s ey At B the
would be expected in tthhee Sa¥ismpg rntotue , 4b3e nswaececmrs d0s8g 0 O

09: 00. Eastbewntdi mes for busés nienawiaedsotheloamieie Icy eisn
132% respectively.

Tab?7.240ption 2 AM Bus Journey Ti mes

Journey 07:00-08:00 08:00-09:00
Time Eastbound Westbound Eastbound Westbound
Option 2 11:47 11:32 13:54 14:32
Base 10:42 12:05 12:17 16:15
Difference 01:05 -00:33 01:37 -01:43
Percentage 10.1% -4.6% 13.2% -10.6%

I n the evening peak peeadastdhound waou rf roagnudh stirheastt iitahodr ye,a s
al mosS% ket weeinl 8L 70:00mMbypusi&8® co.rOhs t he fl i psi djegunhmey west
ti mes have ase2comidnutoeurin8ey ti me i mprovement in the sa

unfortunately not as behlefsemmar psofexjpeberaw Thmed i s
TabT.15

Tab7.250ption 2 PM Car Journey Ti mes

Journey 16:00-17:00 17:00-18:00
Time Eastbound Westbound Eastbound Westbound
Option 2 08:39 09:21 11:17 08:10
Base 06:51 09:07 06:29 10:28
Difference 01:48 00:14 04:48 -02:18
Percentage 26.3% 2.6% 74.0% -22.0%
The overall bus jour nesyi niiilmersasint uGptttih @nna t2Rlearl swoeehgi c | e s

times indremasetby2i6n stehceonedasst bound diirle/@®, oantthelb wee&n
secondswéent hdiend direct iidrm:0 ,Betthwereen ils7 :dDDeaoges3 mi nu

incremageuirney ti me i n tdcees peiatsed bao ushatvb ey sescdtairdodnsh e
we st b o usnhdo warisa b h.1e6

Tab7.26 Option 2 PM Bus Journey Ti mes

Journey 16:00-17:00 17:00-18:00
Time Eastbound Westbound Eastbound Westbound
Option 2 10:44 14:21 13:59 12:56
Base 09:18 13:45 10:08 14:50
Difference 01:26 00:36 03:51 -01:54
Percentage 15.4% 4.4% 38.0% -12.8%
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742 Net wor k PerformawRle) | ndi cator s

The vehicle network psufmmamiabeldl.lssfhoart i Gptiicsn ax e

Tab7.e27-Net work Performance I ndicators for all/l vehicl es
Latent Demand
Model Average Speed (mph) (vehicles)
ALY PM PM
Option 2 14.7 13.0 1 44
Base 15.0 15. 6 0 1
Thaverage speeds fall fr dm tOhe&8 bnpshe itho tdEet IAdMn pZ2ak perl
dramatically by 2.6 mph in the evening peak period du
net worTkhiesr essome | atent demand in the Option 2 model s a
Gat e.

The publ itc netawmosrpkorper f oamangled avimidéd8e AAtveerrsage speeds
generalalt yoss both peak peri obdys tmpB tihre tOpe inoonr n2i ngo dped a
mph in the eheéermihngamedl a side effect of signalisatic

Tab7.e28Publriaangport vehicle network performance indicatf

Model Average Speed (mph)

- AM _______PM

Option 2 9.2 9.5

Base 10.5 10.3
743 Gener al Net wor k Observations
As previously mentioned, the initial LinSig programs
fixedcle basis. The model did not respond well to the
were unnecessarily called upon when no demand was pr €
the network. When the side ar msndvetre kkealdcetd,| drhee a@meLe
l evel of demand, espaa®iaalsl ysuarm taltse Spajiomrgf i el d Road al
To counter this, the signal program was switched to v
detectors andbdled ttw tahéd ow the signals to adjust where
pl aced upon the network. This new program was set up

MOVA or SCOOT, whereby the Provost Graham Avenue junc
Kingbs Gate signals to ensur e tdheemypo nrsam giB.dpbmal | el wi
reality, the MOVA/ SCOOT system could perform up to 10
report due to the many inputs and dynamics that wunder
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Fi gwBeA demonstration of the | inked signals, with bot
King's Gate O6sharingd green time simultaneously

Since the signals were Ilinked and placedf anhetdt evre hi c |
with much shorter peak demand periods as the signals
however that Kingbs Gate in the PM peak was at peak s

during the |l atter peak hasgt poahdng with Queens Road e

During initial testing, the short bus I ane prior to t
l onger queues on the eastbound approach, Bdel aying bot
removing the minor bus wiarge ,alilt vweads cfl essnd ot tuaste aloltd |
to the junction, specifically the nearside | ane for |
on Queens Road eastbound.

Despite this, as the journey timécramsuloms thleow,a stttbhe uqg
approach to the Kingbs Gate junction; therefore an ad
ahead only |l anes which continue ont of Quheee nsst rReotacdh toofwe
bet ween Kingds Gadt eRoaandd wsapsr itnog fbiee wi dened to two | ane
the saturation flow would drastically increase acr oss
times for eastbound traffic, and al so adtt®@eworadrdiightona
turning traffic from Springfield Road.

While it was expected that the signalised option to g
i mbal ance in the network at mpgestindn asr aumeéstuthe o6 und
presernthere are a |l ow number of cutting movements fr ol
which allows a relatively smooth flow from Queends R
This can be worsened by the occasilbaml Avbd &k ijngn dtaickn
onto the Kingds Gate roundabout, further aiding the s
Therefore, any additional i mprovements made to the we
eastbound movements t oo nbpearfiusrotnh ewi tdhe Itahyee dr eilnatci vel y f
the eastbound traffic in the base.
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75 Option 3
The combination option test with the westbound bus | &
assessed in the following section.

751 Journey Ti mes

The joumeeyfor the combined bus | ane and signalised |j
resulhtrsough pomei gbogney time saving for all vehicles
expense of the eastboun7tP@AF fEC ipmdyethemted.iitbn ot he

west bound3sreafofnides ,déweictohnda i5Sncrease in the eastbound d
bet ween t he THOWsi0Or plk&:ip@Wur ney t i meisnubrgpsrsevced dsy 2

(28%) for westbowhitdchrabbi d eébcyo 3d smiinnuttelse east bound d
effectivel yl oeatiresmgnuyd utehiktng traffic. Th&abklsOul ts ar e

Tab?7.e29%0ption 3 AM Car Journey Ti mes

Journey 07:00-08:00 08:00-09:00
Time Eastbound Westbound Eastbound Westbound

Option 3 08:14 07:50 12:34 10:42

Base 07:20 08:29 09:08 13:25

Difference 00:54 -00:39 03:26 -02:53

Percentage 12.3% -1.7% 37.6% -21.5%
Equally, the public transport on the corridor suffers
reducing the journey timas daeambhesTavala®d dDwird ntgi rOerc t0i0o n
08: 00, the eastbbdbbtnd Hdasefub oo borft daadndii nt u toen a(l 9 .de | ay,
west bound featumeg carmedudt ifere clby d¥b)ipil @Hotwee vler, t he b
| ane and signal < loobbeinneaftiiton wiltehara yr edauctbynann bus |j
i mpressiveb6emiondse$ ~20%) as a result of the hiue | ance
stop line at SpringfiTehledseRbawna njdo Ka ssugfgfl eGiamweist hd oa 2

mi nutseecdootsditi onal del ay.

Tab?7.200ption 3 AM Bus Journey Ti mes

Journey 07:00-08:00 08:00-09:00
Time Eastbound Westbound Eastbound Westbound
Option 3 11:43 10:52 14:34 09:50
Base 10:42 12:05 12:17 16:15
Difference 01:01 -01:13 02:17 -06:25
Percentage 9.5% -10.1% 18.6% -39.5%

Unfortunately, Option 3 supteirisdfduehéenp thetheeavenin
demand i n tthheannetnwarhke wrotrhninmogs tp ecafk ,t he i ncrease being
traffic from Kingés Gate.

TabT2lcl early shows thaepaettwgy kwi salom@si n6 veamsatnes e
the initiaflompetatke peastwhiotedwesabbuaod | osbryme@r ti mes i n
mi nuffee. network clearly $1Bu@8l| ¢é&ebediweamabdyd eltde

Mmhut ese2®nds in the eastbound dvercaiminntted wleas t iboamael:
direction.
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Tab?7.21:-0ption 3 PM Car Journey Ti mes

Journey 16:00-17:00 17:00-18:00
Time Eastbound Westbound Eastbound Westbound
Option 3 12:46 12:19 20:52 11:34
Base 06:51 09:07 06:29 10:28
Difference 05:55 03:12 14:23 01:06
Percentage 86.4% 35.1% 221.9% 10.5%
Fortunately, public transport | ouirmetyhd iwest tdou rsd i dyihrt

as a result aofTabh2e22dbmenk abeattvess®&ni0l07: 00, westbound | ou
ti mes only ismeprooaded,blyy 1r6e dlu cmindybstkeg ohdst he foll owing p
period. The eastbound direction however has a similar

40 secowmodeaseneéeyn f{omeswons eéniahdg ntionujtuesst boevtemeelnl 17: 00
18:00.

Tab?7.220ption 3 PM Public Transport Journey Ti mes

Journey 16:00-17:00 17:00-18:00
Time Eastbound Westbound Eastbound Westbound
Option 3 14:58 13:29 21:09 13:05
Base 09:18 13:45 10:08 14:50
Difference 05:40 -00:16 11:01 -01:45
Percentage 60.9% -1.9% 108.7% -11.8%

752 Network PerformaNRle) I ndi cators

The network performance summarTlyalbT@d3 Option 3 i s shown
Tab?7.230ption 3 network performance indicators for all/l
Latent Demand
Model Average Speed (mph) (VI ES))
AM PM PM
Base 15.0 15.6 0 1
Option 3 14.1 9.2 3 67
neral operation of

In the morning peak period, the ge

wi Bhdecrease in avenpdage Hopveeodrby i ®. 6s cl ear that the
cope with the ilnevtehle oefv,edneiimdghdptelaek aee@muag e gs pged ar ge m
of 6.4 Tmpéh net work also cannot process as many vehicl
|l atent demand which is confined either to Kingds Gate

The situation does not improve fDabTt2dieu pmd EWri.lteg anspoc
the average speed does improvehbyPWMM. fomph boevweveher be
far worse than the base mfoalelli,ngviiyh T .h"e mph.or age speed

Tab7.240ption 3 pneertfworrnkance i ndicators for public trans:t
Average Speed (mph)
Model AM PM
Base 10.5 10.3
Option 3 111 8.6
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753 Gener al Net wor k Observations
The | ower demand in the morning peak period meant t hea
bus |l ane combined optimanawyi tlige vtehe osfi gdnearia ntdi. miHognse v e r
big changes in vehicle rouittimgi naor ¢ dhee e vfielna mg @fe atkr afo
from Kingds Gat e. More traffic on movements such as r
Kings wBatcdh can have implicationsfrooomtthltee loeorelt wd filoan e f
to thee3hephigher number of venhgisc|Geast et uirnnntetgen sPM hpte aokr
vehicles cannot ailnwaoy st hneo vne¢ aarccsrieodsssi ngnéeé he del ays on t
direction.
The way the signals have been prroagirfancme de cned avness tahna te xv
seconds of green time to allow for the right turn moyv
back eastbound traffic in the process to relieve the
shorter bus | amiendmawvwo urleds mllMeow ahead movements to by,
right turn
The increased traffic from Kings Gate also presents a
Queends Road westbound. To complierteec ttihoinss noonv eQueenetn,s tR
must be held back in order for vehicles to safely cro
Gate reaches saturation flowrifomng thkei pedght memani mgveh
junctomerr atsi mgi aty. cap
Addi tisosnaBHeyyost GrablBamnAvenwe Ki hgmeGawef hthis | imits
of storage capacity on the |ink between the two junct
adding additional green time to Kings Gate to flush n
physical Igyh nsoptaceenotuo do t hi F.i gudethemwsn guraté ntghifs om K
Gate right turning traffic.

FiguwdeThe at capacity |Iink between Provost Graham

demonstrating that additional green time would

Both issuedfadi detsseent al i mpact on Quédaerdsh cRkoawhidaest &
both of these stages on the signals take place, witho
has its own st dde ofouh dadoarn decausrtrbeonut nitdy telfledl foofontse v el y
free falsova mggeswl tudbfing fmoomm@umdeaens RoaM tvhe stthkeo sndgn al
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