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1.0

1.1

1.2

1.3

INTRODUCTION & CONTEXT

This Highways Technical Note (HTN) has been prepared by Focus Transport Planning
(Focus TP) on behalf of Property Alliance Group / Moda Living / Williams Motor Co
(Holdings) to set out details of proposed amendments to development related
highways works at the junction of Upper Brook Street / Booth Street East / Inchley
Road to support the mixed use regeneration of land at Upper Brook Street,
Manchester (Planning Application Ref: 137401/F0/2023). The amendments set out
in this report have been prepared to take on board comments received from
stakeholders during the planning application consultation period and the results of
a subsequent Independent Stage 1 Road Safety Audit. Incorporation of these
technical comments has allowed for the identification of an updated ‘preferred’
layout junction scheme that maximises pedestrian / cycle accessibility in line with

prevailing government policy.

Planning Application Principles

The prevailing planning application (Ref: 137401/FO0/2023) seeks the
comprehensive redevelopment of land at Upper Brook Street to deliver a mixed-
use regeneration scheme, including Purpose Built Student Accommodation (PBSA)
& Life Sciences based employment development, along with ancillary commercial
& community uses, on-site landscaping and public open space. The proposals
envisage car-free development and include for a package of supporting local
highways and transport works to enhance site permeability and overall accessibility
by sustainable / active travel modes. These supporting works include for the
closure of Inchley Road to general traffic to deliver a new public square and
associated changes to the local highway network to maintain necessary vehicle
connections to the application site and wider Brunswick residential estate, such as
one-way operation of Kincardine Road and changes to layout arrangements at the

junction of Upper Brook Street / Booth Street East / Inchley Road.

Details of key elements of these supporting highway works were set out in the
formal Transport Assessment (TA) report, prepared by Focus TP (Doc Ref: J000370-
TAO1c, June 2023) and submitted as part of the suite of planning application
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1.4

1.5

1.6

documents. The June 2023 TA report identified that the closure of Inchley Road
and creation of the new public square would require the following changes to the
existing junction of Upper Brook Street / Booth Street East / Inchley Road
(paragraphs 6.2.2 & 6.2.3):

» Closure and removal of the Inchley Road side road arm connection.

» New right turn flare lane from Upper Brook Street (N) to Booth Street East.

» Amendments to Upper Brook Street approach lane designations to both north

and south of junction.

> Improved pedestrian and cycle crossing arrangements of Upper Brook Street.

» Amendments to Booth Street East approach to deliver wide island and re-

marking of lanes to allow for double right turn exit.

In addition to the above changes at the Upper Brook Street / Booth Steet East
junction, the closure of Inchley Road to through traffic would also require local
amendments to Kincardine Road, to remove the existing mini-roundabout junction
with Inchley Road and the extension of one-way operation of Kincardine Road,
between Whitekirk Close and Grosvenor Street, to deliver full one-way northbound

controls between Brunswick Street & Grosvenor Street.

In parallel to the above identified works, changes were also proposed to the
existing northern bus stop arrangement to the application site’s Upper Brook Street

frontage, i.e. removal of the existing bus lay-by feature.

Details of the nature of these proposed local highways improvements were
presented in plan format in the June 2023 TA report as Figures TA16 & TA17 (Bus
stop amendments and Upper Brook Street / Booth Street East / Inchley Road
junction layout) and Appendix TA7 (Kincardine Road).

November 2023 2



J000370-HTNO5a
Upper Brook Street, Masterplan (Williams Motor Co (Holdings) / Alliance UBS Limited)
Proposed Improvements to Junction of Upper Brook Street / Booth Street East / Inchley Road

1.7

1.8

1.9

Development of Proposed Amendments

Following submission of the planning application, Focus TP have undertaken further
consultation with local technical stakeholders (representatives of Manchester City
Council Highways Department (MCC Highways), Transport for Greater Manchester
(TfGM) and Active Travel England (ATE)), including a design workshop session, to
identify potential amendments to the core improvement layouts illustrated in the
TA, primarily to deliver additional pedestrian / cycle user enhancements. These
improvements do not change the core principles of the proposed supporting
highways works package, but rather respond to detailed technical comments from
stakeholder groups and to allow for the incorporation of emerging best practice,

where appropriate and practical

As part of these consultation discussions, MCC Highways requested that any
updated highways drawings be subject to an Independent Stage 1 Road Safety Audit
(RSA1) review, in order to confirm the general suitability of the proposed works.
Undertaking an RSA1 represents the first stage in the standard four-stage Road
Safety Audit process and is typically undertaken prior to planning consent, in order
to validate key scheme principles and provide a reference point for detailed
construction design. To allow ease of review, MCC highways requested that

separate RSA1 exercises were undertaken to consider:

A. Proposed arrangements at the junction of Upper Brook Street / Booth Street
East / Inchley Road, including proposed changes to the bus lay-by to northern

site frontage to Upper Brook Street.

B. Proposed one-way arrangements for the Kincardine Road corridor from the

terminal connections of Brunswick Street and Grosvenor Street.

This HTN report considers those matters associated with the proposed amendments
to the Upper Brook Street / Booth Street East / Inchley Road junction works, along
with proposed changes to the northern frontage bus stop arrangements to Upper
Brook Street. The remainder of the report includes for the presentation of the

following matters:
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> Areview of the main amendments to the proposed junction layout as developed
during the stakeholder consultation process.
» Details of updated LINSIG capacity modelling undertaken for the amended

layout.

v

Details of the Independent RSA1 review of the amended scheme.

v

Details of the Designers Response Report prepared following review of the RSA1
and any subsequent amendments to the scheme to respond to specific
recommendations.

» Presentation of final post audit ‘preferred’ scheme layout plans.
Implication of Proposed Changes to the Wider Planning Application
It is noted that proposed changes to the wider Upper Brook Street mixed-use
application scheme were submitted to Manchester City Council Planning

Department during early November 2023. These proposed changes were as follows:

> Block A1 reduced in height from GF + 41 storeys to GF + 29 storeys with change

to the massing (removal of stepped form).

v

Block A1 to incorporate a mezzanine (included within the ground storey).
The total quantum of PBSA beds within Blocks A1/A2 reduced to 763 beds (down

by 117), beds within Block A3 remain unchanged. The revised scheme provides

v

983 student beds across the three proposed PBSA buildings.

v

Changes to elements of building cladding and gable end materiality.

v

Revisions to supporting elements to reflect the reduction in PBSA bed numbers.

v

Minor change to the northwestern elevation of proposed Life Science Building

B2, resulting in reduction of 34sqm (14,045sqm from 14,079sqm).

The implications of these proposed changes on the core highways and transport
impact case set out in the June 2023 TA report are directly considered in TA
Addendum report J000370-TAO2a. This addendum report concludes that, in
practice, the proposed changes would give rise to a strictly marginal scale change
in development related traffic when compared to that set out in the June 2023 TA,
and therefore would not result in discernible changes to the ‘with application

scheme’ network conditions identified. No amendments to the core supporting
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local highway improvement strategy (i.e. closure of Inchley Road, one-way
operation of Kincardine Road, change to Upper Brook Steet / Booth Street East /
Inchley Road junction layout) are required in response to the proposed wider

scheme changes.

1.12 The technical amendments set out in this HTN are therefore unrelated to the
proposed changes to the wider planning application and represent an evolution of
the originally presented scheme designs, in order to directly respond to specific
points of technical detail identified via stakeholder and RSA1 review of the core

highway works packages.
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2.0

2.1

2.1.1

2.1.2

REVIEW OF PROPOSED CORE LAYOUT AMENDMENTS

Details of Proposed Layout Amendments

This section of the HTN sets out the nature of the layout amendments proposed at
the Upper Brook Street / Booth Street East / Inchley Road junction and the
northern site frontage bus stop to Upper Brook Street. These layout changes have
been identified through the review of comments provided by technical
stakeholders and consideration of junction operational options explored at a Design
Workshop session with representatives of TfGM (Urban Traffic Control (UTC) & Bus

Stop Relocation teams) and ATE reference consultant.

A plan of the proposed amended junction layout (Wilde CE Drawing Ref: 766-042-
WCL-017-P01) is included as Appendix HTN1 to this report, along with additional
supporting plans illustrating the improvements in the context of the wider Upper
Brook Street regeneration scheme. This plan represents the scheme details
supplied to the independent RSA1 audit team for formal review (see section 3 to
this note). Key layout changes when compared to the scheme details included in
the June 2023 TA report are as follows (Appendix HTN1 also includes for a
supporting numbered reference plan based on the bullet points below, to assist

review):

Upper Brook Street / Booth Street East / Inchley Road Traffic Signal Junction

1. Widened central pedestrian / cycle refuge island to Booth Street East, to allow
improved pedestrian / cycle crossing arrangements and larger waiting area
within the refuge island. Associated minor relocation of the proposed crossing

point of Upper Brook Street.

2. Widening of shared footway / pedal cycle zones around the junction to deliver
minimum of 3m operating width, including widening of adopted section of site-
side Upper Brook Street ‘adopted’ footway / cycleway. NB - only exception

being short section of 2.7m width adjacent to Upper Brook Street (N) stopline.
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2.2

2.2.1

3. Amendments to the Booth Street East junction arm to deliver separate right
turn and left turn traffic lanes with central pedestrian / cycle refuge island.
Exit lane arrangements towards Oxford Road are based broadly on the current

layout, with kerblines tying-in to existing central island feature.

4. Reduced traffic signal island with (1.8m) for traffic signal equipment islands to
Upper Brook Street approaches, to discourage use of these islands by

pedestrians.

5. Amended traffic lane widths on Upper Brook Street junction approaches (3.2m

through lane widths and 2.9m right turn lane width).

6. Shared / footway cycleway build-out on Upper Brook Street (S) approach to
enhance pedestrian / cycle shared use area and to provide consistent lane

widths through the junction for northbound traffic.

7. Revised traffic signal staging (see section 2.2 below).

Upper Brook Street Northern Frontage Bus Stop

8. Provision of bus shelter, based on existing design, set within an expanded
section of adopted footway. Final location of shelter to be sited to allow easy

passage of through pedestrian movements.

Updated LINSIG Junction Operational Assessment

The proposed amendments to the junction layout provide the potential to explore
alternative traffic signal staging at the junction, to better reflect the pedestrian /
cycle crossing opportunities provided by the enhanced crossing arrangements.
Focus TP have therefore worked directly with officers of TfGM UTC to identify
optimum signal staging that seeks a balance between pedestrian / cycle crossing
requirements, whilst maintaining an appropriate level of operational capacity that

reflects the distributor road function of Upper Brook Street.

November 2023 7



J000370-HTNO5a
Upper Brook Street, Masterplan (Williams Motor Co (Holdings) / Alliance UBS Limited)
Proposed Improvements to Junction of Upper Brook Street / Booth Street East / Inchley Road

2.2.2  The paragraphs below set out the results of LINSIG traffic signal capacity analysis
of the amended Upper Brook Street / Booth Street East junction scheme, including
for updated traffic signal staging as developed by TfGM UTC. To provide a
comprehensive review of anticipated junction operation, TfGM have prepared two

traffic staging options, viz;

> ‘Worst case’ option - demonstrating junction operation for a scenario where all
pedestrian stages are called during every traffic signal cycle, including an ‘all-
red’ stage to allow pedestrians to cross the southern section of Booth Street
East. This is based on the traffic signal staging sequence illustrated below

(single cycle):

> ‘More Realistic’ option - demonstrating junction operation for a scenario where
the ‘all-red’ pedestrian stage is only required to be called every other traffic
signal cycle, as per the staging sequence illustrated below (showing two

consecutive cycles)
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2.2.3

2.2.4

2.2.5

LINSIG analysis runs have also been undertaken for two stage time options, viz:

> An 80 second cycle time, which is based on current operation at the junction
and which would maximise pedestrian / cycle accessibility, by minimising the
amount of time that pedestrian / cycle users would potentially be required to
wait to receive a green signal at a crossing.

> An 88 second cycle time, which provides a greater balance between pedestrian
/ traffic capacity at the junction, as it offers the potential for slightly longer
traffic signal stages, thereby helping to manage vehicle demand and queuing

on key approaches.

LINSIG model results covering the full range of potential traffic signal operational
scenarios for future year ‘With Application Scheme’ conditions are set out in the
summary tables as part of Appendix HTN2 to this report. Appendix HTN2 also
includes for detailed LINSIG model output for each assessment run. It should be
noted when reviewing these model results, that LINSIG can only model fixed time
traffic signal staging across the modelled period, whereas the Upper Brook Street
/ Booth Street East junction would ultimately operate under a dynamic SCOOT
(Split Cycle Offset Optimisation Technique) based signal controller. Dynamic signal
operation allows for continuous ‘real time’ adjustments to junction stage times in
response to prevailing traffic conditions and therefore typically provides for
optimised junction performance when compared to LINSIG results. TfGM recognise
that SCOOT based junction operation has the potential to improve traffic
performance by up to 15%, when compared to fixed staged operation. It should
also be acknowledged that the traffic forecasts informing the LINSIG analysis
presented in this note, are based on a robust methodology that does not include
for any reductions in traffic demand to / from the regional centre anticipated to

occur as a result of the delivery of the GMTS 2040 strategy.

Review of ‘With Application Scheme’ LINSIG model runs suggest that ‘worst case’
(all-red phase called every signal cycle) traffic signal operation based on an 80
second cycle time would effectively result in practical ‘at-capacity’ junction
operating conditions, as reflected by predicted junction PRC values of -12.1% for

the AM peak and -15.2% for the PM peak. Maximum link degree of saturation (DoS)
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2.2.6

2.2.7

could be expected to be of the order of 103.7% on the Booth Street East right turn
exit lane during PM peak conditions, with a significant predicted queuing. Adoption
of a more balanced signal timings (88 seconds) to respond to the regular calling of
the ‘all-red’ phase, however, is predicted to provide improved overall junction
performance, with all junction approach arms predicted to operate at under 100%
degree of saturation and significant reductions in overall queuing levels, when
compared to 80 second cycle time results. This is reflected by reduced predicted
junction PRC values of -5.9% in the AM peak and -7.2% in the PM peak.

By way of comparison, predicted operation of the junction under potentially more
realistic signal stage demand (i.e. all-red stage required to be called every other
signal cycle) demonstrates further improved junction performance. Even under the
more pedestrian / cycle user orientated 80 second cycle time, the junction is
predicted to operate with PRC’s of +5.2% and +9.0%, for AM & PM peak periods
respectively, with all junction approach arm degrees showing less than 90% DoS.
Queuing on key approach links such as A34 Upper Brook Street would be typically
less than 15 vehicles per lane and with much improved conditions on Booth Street
East. 88 second cycle time operation under this more realistic signal staging

provides further, albeit marginal, overall junction performance benefits.

Additional sensitivity testing has been undertaken for identified ‘With Cumulative
Development’ future traffic forecasts (see Appendix HTN3 to this note), including
for the expected net traffic effects associated with the re-development of
adjacent additional Upper Brook Street land parcels - which are the subject of a
parallel mixed use / car free regeneration proposal by McLaren / Kadans. This
cumulative development traffic exercise demonstrates similar junction capacity
results to those set out above, reflecting that there is little predicted substantive
change in traffic volumes between ‘With Application Site’ and ‘With Cumulative
Development’ conditions (reflecting prevailing use of the adjacent site for public
car parking). Indeed, slightly improved junction performance is predicted under
PM peak cumulative development conditions, due to the net reduction in adjacent

site traffic levels anticipated at this time.
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2.2.8 Overall, it is considered that the LINSIG testing at Upper Brook Street / Booth
Street East continues to demonstrate that the proposed traffic signal layout has
the potential to provide suitable levels of operational performance and flexibility,
particularly in the context of dynamic operation under SCOOT control, whilst

delivering significant enhancements in pedestrian / traffic signal accessibility.
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3.0

3.1

3.1.1

3.1.2

3.1.3

3.1.5

INDPENDENT STAGE 1 ROAD SAFETY AUDIT
Principles of Road Safety Audit

A Road Safety Audit (RSA) is a procedure adopted that allows the independent
overview of the road safety implications of proposed highway improvements or new
road schemes. The objective of the process is to minimise potential future road
collision occurrence and severity once the scheme has been built and the proposals
come into operation. RSA’s take into account the requirements of all road users,
particularly vulnerable users such as pedestrians and pedal cyclists. Having
identified potential road safety problems, the audit includes for practical
recommendations for layout amendment / improvement. It should be stressed,

however, that an RSA does not represent a technical design check.

The RSA process also includes for response by the designer / contractor (see
chapter 4 to this HTN) allowing identification as to how the issues identified by the
audit might be resolved going forward or will be highlighted to necessary elements

of the design / contractor team.

RSA reviews are carried out at a number of key stages of the project design /

delivery process, viz:

> Stage 1 (RSA1) - Preliminary Design

> Stage 2 (RSA2) - Detailed Design

> Stage 3 (RSA3) - Completion of Construction

> Stage 4 (RS4) - Post Opening Monitoring (if required)

A RSAT1 is undertaken at the completion of the preliminary scheme design, prior to
granting of planning consent, and includes for the consideration of general road
safety matters and in particular those issues that could impact on land take or

practical scheme deliverability.

The RSA1 for the Upper Brook Street / Booth Street East / Inchley Road junction

and northern bus stop at Upper Brook Street was undertaken by independent
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consultancy ‘Highway Associates’. The audit was undertaken based on the supplied
scheme layout presented in Appendix HTN2 to this report (Wilde CE Drawing Ref:
766-042-WCL-017-P01) and informed by audit team review of other relevant
supplied plans and documentation, including historical road safety information,

and the undertaking of a detailed site visit during early November 2023.

3.2 RSA1 Findings & Recommendations

3.2.1 A copy of the RSA1 report for the proposed Upper Brook Street / Booth Street East
junction arrangements and northern Upper Brook Street bus stop is included as
Appendix HTN4 to this note. The key findings and recommendations set out in this

report are summarised as follows:

> 3.1.1 - Alignment of approach lanes to central splitter island to Booth Street

East could result in conflicts with right turn lane and opposing entry traffic.

> 3.1.2 - Narrowing alignment of A34 Upper Brook Street northbound lanes could

result in risk of side-swipe incidents.

> 3.1.3 - Query regarding capacity effect of removing northbound through lane.

» 3.1.4 - Query regarding proposed lane widths

> 3.2.1- Query regarding pedestrian / cycle crossing width of Upper Brook Street

and measures to minimise conflicts with traffic phases.

» 3.2.2 - Concern regarding potential for unintentional incursion of ATUs into the

Upper Brook Street carriageway when approaching from public square area.
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4.0

4.1

4.1.1

4.2

4.2.1

RESPONSE TO ROAD SAFETY AUDIT

Designers Response Report

The formal Designers Response (DR) Report, prepared by Wilde CE in response to
the matters highlighted in the RSA1, is included as Appendix HTN5 to this note.
The DR sets out a commentary as to additional design amendments and
recommendations to be incorporated into updated layouts and to be considered
during any subsequent construction design stage. The details of these matters are

set out below:

» Amendment of lane approach and central splitter island alignment, along with
inclusion of additional hatching to reduce potential conflicts between traffic

streams, by increasing physical and visual separation.

» Re-alignment of Upper Brook Street northbound approach lanes to extend the
taper narrowing section and provide an increased section of ‘straight’

alignment on the approach to the traffic signal stopline.

» Recommendation to revisit traffic signal staging at implementation stage to
maximise separation between active Upper Brook Street crossing phases and

subsequent traffic phases.

> Additional width ‘landing’ area to Upper Brook Street side of crossing, in

combination with physical planting feature to the rear of this landing zone.

Identification of Final ‘Preferred’ Scheme Layout

The above design amendment to address matters raised in the RSA1 have been
incorporated into the final ‘preferred’ scheme layout included as Appendix HTNé6
to this note (Wilde CE Drawing: 766-042-WCL-017-PO2). Appendix HTNé6 also
includes for updated supporting plans illustrating the junction scheme layout in
the context of the wider Upper Brook Street mixed use proposals, including the

new public square feature and parallel highway improvements (one way operation)
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on Kincardine Road ((Wilde CE Drawings: 766-042-WCL-09to012-P03). The works
relating to Kincardine Road are the subject of a separate RSA1 and HTN review
(Focus TP Doc Ref: JOO0370-HTNO6).
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5.0

5.1

5.2

5.3

SUMMARY AND CONCLUSIONS

This Highways Technical Note (HTN) has been prepared to set out details of
amendments to the development related highways works at the junction of Upper
Brook Street / Booth Street East / Inchley Road proposed to support the mixed use
regeneration of land at Upper Brook Street, Manchester (Planning Application Ref:
137401/F0/2023). The amendments set out in this report have been prepared to
take on board comments on the initial scheme drawings presented in the June 2023
Transport Assessment (TA) report, as received from stakeholders during the
planning application consultation period and the results of a subsequent
Independent Stage 1 Road Safety Audit. Incorporation of these technical comments
has allowed for the identification of an updated ‘preferred’ junction scheme that
maximises pedestrian / cycle accessibility, in line with prevailing government

policy.

Initial suggested layout changes were identified through the review of comments
provided by technical stakeholders and the consideration of alterative layout
options explored at a Design Workshop session. These changes represent an
evolution of the originally presented scheme designs set out in the June 2023 TA,
and respond to specific points of technical detail. They do not alter the key
principles of the highway strategy supporting the Upper Brook Street
redevelopment proposals and are unaffected by the proposed changes to the wider
regeneration scheme. The nature of the proposed amendments to the Upper Brook
Street / Inchley Road junction include for changes to crossing island and kerb
dimensions to deliver enhanced pedestrian / cycle waiting areas and alterations to
road markings and vehicle carriageway widths. A replacement passenger shelter is
also now proposed to be included at the Upper Brooks Street northern bus stop, at
the request of TfGM.

The proposed junction amendments offer the potential to explore alternative
traffic signal staging. Focus TP have therefore worked directly with TfGM UTC to
identify signal staging that can deliver a balance between pedestrian / cycle
crossing requirements, whilst maintaining a suitable level of operational capacity.

A range of traffic signal options have been tested, with the results of this analysis
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demonstrating that the amended junction design has the potential to provide
suitable levels of operational performance and flexibility, particularly in the
context of dynamic operation under SCOOT control, whilst delivering significant

enhancements in pedestrian / traffic signal accessibility.

5.4 The proposed scheme amendments were agreed in principle with key highways
stakeholders, subject to Independent Stage 1 Road Safety Audit review. The
comments and recommendations identified as part of the RSA1 exercise have been
incorporated into final ‘preferred scheme’ layouts, which are presented in this

note for final review and agreement with the Council.

November 2023 17



APPENDIX
HTN1



NOTES — GENERAL:

1) ALL DIMENSIONS ARE STATED IN MILLIMETRES UNLESS

NOTED OTHERWISE.
2) ALL LEVELS ARE STATED IN METRES
3) ALL DIMENSIONS, LEVELS AND CO-ORDINATES ARE

PROPOSED

POSITION OF BUS
BE REMOVED FLAG POST
I BASED UPON TOPOGRAPHICAL SURVEY DRAWING
(NO. 4389 1MCLS-01) BY SURVEY SOLUTIONS DATED
AUGUST 2022.
I 4) DO NOT SCALE. PLEASE REFER ANY QUERIES TO THE
PROJECT MANAGER / SUPERVISOR.

5) THIS DRAWING IS TO BE READ IN COLOUR

$ KEY - GENERAL
— — — o o o - o & ~— —— PROPOSED KERBS
- B . N
? t @ —— PROPOSED EDGINGS
o TS s T = = T S X/ - 98.85m TF & [] CARRIAGEWAY
N Lz S - i |: |D—: /
S 03 \/ // /¥ — § ] FOOTWAY
———  — B e o ///////////////////////////////// o1 Il CONTROLLED TACTILE PAVING
_ e - " —— — / / / / / / / / / / /ool / /
- L — <
UPPER BROOK STREET A - - S - UPPER BROOK STREET A34 I~ T [ ] HAZARD WARNING PAVING
e = = o S
‘e - T > % = % 4 ™ _ | — EXISTING ROAD MARKINGS
3 T o T ——— = c§ ~— PROPOSED ROAD MARKINGS
lw Concrete St \“% T T T T T T T T T T s e e e B ————__:)
- ) 7—7’_‘,_7———”—————————//—:_ e e — — ;:—7!;’"#—_:——4—7—_*——7! E—— e s e E—— Concrete St e I _—_——'_- PROPOSED BUS SHELTER
h e —*_77—77‘7 “‘:‘” - T —— —" ——— 7 . T s a— .
e e ———— e~ | < e— PROPOSED BUS STOP FLAG
\\ e I 1 ‘ e %é) —
————
;/,\\\ y P \
O u
N \§
WA
- \
‘ ‘ ‘ T A ‘ ‘ \ R \
| | | Bl N |
ls‘f \ ] D — — -
i N —_— L ‘ B j - ETCHEDMARKINGSTOCONnNUETo
- ! [ 1 " TOUCAN CROSSING
[
| e e Brick Wall Av Ht: 0.20m p B | | ‘ | I
- — AT | 8 — )
I — r— — — e e e —— —
‘ ‘ Bus Shelter ———
| - | g l
&
l /L S S e - I
4 LT TT L ET 7 [ LLLL T/ T T TT /77 T/ 77777777
&
N
™ UPPER BROOK STREET A34
w N ) I
/ . . // \\\»/
I ~/ / L
=1y o — I
N B Ill.l_l
o l 38
REV | DRN [CHK | APP | DATE DESCRIPTION
Brindley Lodge,
Adcroft Street,
Stockport, Cheshire.
SK1 3HS.
e Bt
Consulting Civil & Structural Engineers Fox 1 0161-474-7492
Client
PROPERTY ALLIANCE GROUP
Project
p MANCHESTER
L
L
£ M13 9XH
=
9) -
Q Title
GENERAL ARRANGEMENT
STAGE 1 RSA
4.75m UPPER BROOK STREET
Scale Drawn Date Chkd Approved
1:250 TP 31/10/23 | DC ML
Drawing No. Revision
SRR 766-042-WCL-017 PO1
Status Sheet Size

%




@ Revised Traffic Signal Staging

Appendix Upper Brook Street / Booth Street East
HTN1i Nature of Amendments to Original Submitted
TA Scheme

J000370 Upper Brook Street, Manchester November 2023



7z

oSp

\ \
.
| | |

- : : olp
CONNECTION INTO EXISTING
CYCLE FACILITY

\&Xéw

7
~

T _
\ DROPPED KERBTOBE | — =™
/" | REMOVED AND FULL FACE

Q

odp

dois 9)910uU0D

/

KERB TO BE INSTALLED |

g

o H o oX

@ ==F

CEXISTING LAYBY TO [

BE REMOVED

PROPOSED
POSITION OF BUS
FLAG POST

=

LOADING ONLY

— = =

)

w
R
3

‘ LOADING ONLY

Buiping

o
[
3

STREET TO BE AGREED WITH
MCC TO TIE INTO FUTURE WORKS

LAYOUT FOR GROSVENOR

Building

PROPOSED KERB |
w " | LNETOTIEINTO
" | EXISTING KERB AT |
BOUNDARY OF
ADOPTION \

VEHICLE CROSSING VIA
25mm UPSTAND KERB

aQvOd INIGIVONM

,,,,,,

O

| DROPPED KERBING FOR
CYCLE ACCESS

Building

FOOTWAY / CYCLEWAY.
CYCLE ROUTE PRIMARILY

FOR SOUTHBOUND USERS

EXISTING KERB LINE
TO BE RETAINED

NOTES — GENERAL:

L NOTED OTHERWISE.
| 2) ALL LEVELS ARE STATED IN METRES

AUGUST 2022.

PROJECT MANAGER / SUPERVISOR.
\ 5) THIS DRAWING IS TO BE READ IN COLOUR

KEY - GENERAL

B = EXISTING HIGHWAY BOUNDARY
m NEW HIGHWAY BOUNDARY

[ ] CARRIAGEWAY

[[] RAISED OVERRUN STRIP

[ ] FootwAY

[ ] SHARED USE FACILITY

[ ] CYCLETRACK

CAR PARKING BAY

[[__] RAISED PLATEAU

I CONTROLLED TACTILE PAVING
[ ] UNCONTROLLED TACTILE PAVING
[ ] HAZARD WARNING PAVING

] SUDS/PLANTING AREA

—— EXISTING ROAD MARKINGS

PROPOSED ROAD MARKINGS
<+ TRAFFIC SIGN

BUS SHELTER

J 1) ALL DIMENSIONS ARE STATED IN MILLIMETRES UNLESS

3) ALL DIMENSIONS, LEVELS AND CO-ORDINATES ARE
BASED UPON TOPOGRAPHICAL SURVEY DRAWING
‘ (NO. 4389 TMCLS-01) BY SURVEY SOLUTIONS DATED

4) DO NOT SCALE. PLEASE REFER ANY QUERIES TO THE

0.5m BUFFER ZONE BETWEEN CYCLE TRACK AND

- CYCLE LANE LIGHT SEGREGATION - TRAFFIC WAND

pPo2| TP | DC | ML | 31/10/23
REV

AMENDED FOLLOWING REVIEW

DATE DESCRIPTION

Brindley Lodge,
Adcroft Street,
Stockport, Cheshire.

IMAGE A

|7 J—
| FOOTWAY

RAISED OVERRUN STRIP USING
A 25mm UPSTAND KERB

| CARRIAGEWAY |

SECTION A-A
SCALE 1:100

—{T |

-

i

CYCLEWAY

ilde

ISO 9001

SK1 3HS.

Registered

www.wildecivil.co.uk
Consulting Civil & Structural Engineers

Tel : 0161-474-7479
Fax : 0161-474-7492

Client

PROPERTY ALLIANCE GROUP

Project

UPPER BROOK STREET
MANCHESTER
M13 9XH

Title

GENERAL ARRANGEMENT (OPTION 3)
SHEET 1 OF 4

Scale Drawn Date Chkd Approved
1:200 TP

13/10/23 | DC ML

Drawing No.

766-042-WCL-009

Revision

P02

Status Sheet Size

FOR COMMENT Al




7z

Q

SP

10

deis 9)810U0D

yev 133418 3004 A3ddN

i

dois 21810U00D

Qs W

6

7L LS L=

WGl 36

F
Gy e —

+'| nyl

L

Brick Wall Av Ht: 0.60m
SP

Brick Wall Av Ht: 0.60m

rick\Wall Av Ht: 0.60m

2o

(.
|
b
W
I
|
|
|
||

__CUTLINE A

__CUTLINE B

AMEND AND RETAIN SPEED
TABLE FEATURE

IMAGE A

NOTES — GENERAL:

1) ALL DIMENSIONS ARE STATED IN MILLIMETRES UNLESS
NOTED OTHERWISE.

2) ALL LEVELS ARE STATED IN METRES

3) ALL DIMENSIONS, LEVELS AND CO-ORDINATES ARE
BASED UPON TOPOGRAPHICAL SURVEY DRAWING

(NO. 4389 TMCLS-01) BY SURVEY SOLUTIONS DATED
AUGUST 2022.

4) DO NOT SCALE. PLEASE REFER ANY QUERIES TO THE
PROJECT MANAGER / SUPERVISOR.

5) THIS DRAWING IS TO BE READ IN COLOUR
KEY — GENERAL

mmmm EXISTING HIGHWAY BOUNDARY

Brick Wall Av Ht: 0.60m
 E—

esodind-l}\nV\l

JjowJojsuelL

EXISTING BENCH
TO BE RELOCATED

6x2m PARKING BAYS FOR
RESIDENTS/GENERAL
PARKING

VEHICLE CROSSING VIA
25mm UPSTAND KERB

m— NEW HIGHWAY BOUNDARY

[ ] CARRIAGEWAY

[[] RAISED OVERRUN STRIP
[ ] FootwAY

[ ] SHARED USE FACILITY

[ ] CYCLETRACK

0.5m BUFFER ZONE BETWEEN CYCLE TRACK AND
CAR PARKING BAY

[[__] RAISED PLATEAU
I CONTROLLED TACTILE PAVING
[ ] UNCONTROLLED TACTILE PAVING
[ ] HAZARD WARNING PAVING
] SUDS/PLANTING AREA
—— EXISTING ROAD MARKINGS

PROPOSED ROAD MARKINGS
<+ TRAFFIC SIGN

CYCLE LANE LIGHT SEGREGATION - TRAFFIC WAND
BUS SHELTER

PO2| TP | DC | ML
REV

31/10/23

AMENDED FOLLOWING REVIEW
DATE

DESCRIPTION

DRN [CHK| APP
Brindley Lodge,
[ ) Adcroft Street,
1 A Stockport, Cheshire.
SK1 3HS.
ISO 9001

Registered
.

www.wildecivil.co.uk
. - : Tel : 0161-474-7479
Consulting Civil & Structural Engineers

Fax : 0161-474-7492
Client

SHARED USE AREATO TIE IN

i TO RE-FORM LANDSCAPE
. B - 77;/77”,,,,7———""' \ DRAW'NGS

PROPERTY ALLIANCE GROUP

Project
UPPER BROOK STREET

m |3.2Mm
3om 3.2mM \2.9m 3

NS

(,QO \

M13 9XH

Title

iy

sealy
|e100S
pue

£qgon
aouenul

GENERAL ARRANGEMENT (OPTION 3)
SHEET 2 OF 4

m MANCHESTER

A

N
o

Scale Drawn Date Chkd
1:200 TP

Approved
13/10/23 | DC ML

H

“““‘\‘ngz*»“fi“\—i‘Wﬂéi\‘/‘\‘i\oua

Revision
766-042-WCL-010 P02
CUTLINE C Status

FOR COMMENT Al

Drawing No.



AutoCAD SHX Text
21 m²

AutoCAD SHX Text
20 m²

AutoCAD SHX Text
740 m²

AutoCAD SHX Text
174 m²

AutoCAD SHX Text
36 m²

AutoCAD SHX Text
20 m²

AutoCAD SHX Text
87 m²


NOTES — GENERAL:

1) ALL DIMENSIONS ARE STATED IN MILLIMETRES UNLESS
m NOTED OTHERWISE.

2) ALL LEVELS ARE STATED IN METRES

3) ALL DIMENSIONS, LEVELS AND CO-ORDINATES ARE

BASED UPON TOPOGRAPHICAL SURVEY DRAWING
(NO. 4389 TMCLS-01) BY SURVEY SOLUTIONS DATED

AUGUST 2022.

4) DO NOT SCALE. PLEASE REFER ANY QUERIES TO THE
PROJECT MANAGER / SUPERVISOR.

5) THIS DRAWING IS TO BE READ IN COLOUR

KEY — GENERAL

= T
o2 | HHH-

H uuudg

/] =

|z
noo
L =
Uoo 5
'3 ™ S = EEL_semes imeaw e B s EXISTING HIGHWAY BOUNDARY
- <) N 1153I‘IEEz‘gtiﬂ*:ISEEfzgﬁ;Eztggzzzzziﬁﬁzp:wz;‘j: 27 Bl e S—— i ; C
E . T fiiiff;‘ﬁiﬁ;ﬁl{fi%iﬁ,— e S Samesa e | [cutingc) s NEW HIGHWAY BOUNDARY
. g ~ L:L f—\fftiﬁ*zj:%ﬁ/&‘ ! K‘I ‘ e i e B = 1—:—‘\?“ S—1 R ——— \‘
E E : Vo = = [ ] CARRIAGEWAY
N [[] RAISED OVERRUN STRIP
§ [ ] FootwAY
[ ] SHARED USE FACILITY

\ E T ﬁ \ﬁ Ij
BOLLARD/STUD MARKINGS

TO DEMARCATE EDGE OF
PUBLIC HIGHWAY AND [ ] cYCLETRACK

UNADOPTED PUBLIC SQUARE

]

0.5m BUFFER ZONE BETWEEN CYCLE TRACK AND
CAR PARKING BAY

[[__] RAISED PLATEAU

I CONTROLLED TACTILE PAVING

“‘\‘\‘H‘\‘\‘\m
‘ﬁ‘\‘:‘;‘;‘;‘;‘\w
[TITTITITTL]
I 6 O S O
S I R §
I I

| [ ] UNCONTROLLED TACTILE PAVING

RN
2 N\

\ [ ] HAZARD WARNING PAVING

] SUDS/PLANTING AREA

T [}
\’ B it |
3.85m = i | —— EXISTING ROAD MARKINGS
== '
EE - E oo PARKING BAYS FOR PROPOSED ROAD MARKINGS
— ) XR?SIDENTS/GENERAL
&(@ L2m13.65m| 3.65m mm— PARKING =+ TRAFFIC SIGN
1 o
o CYCLE LANE LIGHT SEGREGATION - TRAFFIC WAND

. Sy

3.2m|3.2m BUS SHELTER

[/

3.85m

—=="

1 M W Ml

M
\ H % H = ﬂ i
2 Ii
3 1 =
5 3.9m Z
z | O
= i )7;
< . Ii S
g o ] an
ok 1 P
L 1 @)
|§ >
: o
B ] —
e ]
Jw 2
g l g
2 5 ae i £
.om L Ik z
[
‘é" i ' lll \3
3 | ! I |
§ P ". |!
> B |
T A
4 : ‘ i \
5 z |=

e
EE—

—
i

YEV 13341S YOG ¥3ddNn

WwozZ'0 IH AV [[BM BUOIS

C06BEH

| -
A I
| . i i VEHICLE CROSSING VIA
| e i 25mm UPSTAND KERB
\ i i
B CONN ? n
| o sg -
v /L‘V‘ [
%Ajf;" &If /\4_: E
| &8 3 ] |
2 | 2 s # i PO2| TP | DC | ML [31/10/23 | AMENDED FOLLOWING REVIEW
@ |1
- - = 5 a \ DATE DESCRIPTION
IMAGE A E§ NG ‘ = - | Brindley Lodge,
nnnnnn 2 SON050005800000000 28 | Adcroft Street,
i g g‘ 1 o Stockport, Cheshire.
SK1 3HS.
I : ISO 9001 idecivil ¢
L I N O N St U S i (e iy S | e — o i | www.wilgecivil.Co.U
| Hedlstiee! Tel : 0161-474-7479
Consulhng Civil & Structural Engineers Fox : 0161-474-7492

Client

EE*E

| PROPERTY ALLIANCE GROUP

B I R — —— ——— - - == =
ﬁt‘jﬁ\*:I‘jf\:ngI :I:fﬁrj&;\ E:IEEEI}II\IIgIE‘IA
B s s S LIJ;L\‘“,EI—F LITIJ T%i ——— : - =
| T LITT LIT LIJIEIEIfI;IEIEIFI —
S, AN A

W HHH T HHH L A AR

I/ (LLTLLTLLLLS L LT/ 7777777

= — : o
= = ﬁ?ﬁ“’?‘ Jffsﬁgi = |
: = HATCHED MARKINGS TO CONTINUE TO poss Project
— TOUCAN CROSSING
: é | | UPPER BROOK STREET
s | MANCHESTER
T - ‘
== il HOARD = s M13 9XH
BESS ; , : pugpL HH = ;
o = 3 B Title
e DOg 0Og £ 5 / GENERAL ARRANGEMENT (OPTION 3)
: 2¢73 1 Ej SHEET 3 OF 4
& &= d
‘ gisms I % ﬁ‘ - g V : EE LK
' 3 : H YMANS WA Scale Drawn Date Chkd Approved
- I__—_- — + " 1:250 P 13/10/23 | DC ML
- g :)ET:E‘JA%E ‘E Drawing No. Revision
| —— — — L ull | i , b‘ — cmnee] | 766-042-WCL-011 P02
scl,:lf: T1 .’;50 < | I 1 iii;llll ’ “" i curNep] | status Sheet Size
— 7\ I 1Al 38 4 FOR COMMENT Al



AutoCAD SHX Text
21 m²

AutoCAD SHX Text
9 m²

AutoCAD SHX Text
10 m²

AutoCAD SHX Text
382 m²

AutoCAD SHX Text
556 m²

AutoCAD SHX Text
080222

AutoCAD SHX Text
1

AutoCAD SHX Text
Smoke

AutoCAD SHX Text
Shaft

AutoCAD SHX Text
Riser

AutoCAD SHX Text
Smoke

AutoCAD SHX Text
Shaft

AutoCAD SHX Text
Riser

AutoCAD SHX Text
Entrance

AutoCAD SHX Text
Lobby

AutoCAD SHX Text
and

AutoCAD SHX Text
Shared

AutoCAD SHX Text
Amenity

AutoCAD SHX Text
Lab/

AutoCAD SHX Text
Workspace

AutoCAD SHX Text
Cycle

AutoCAD SHX Text
Store

AutoCAD SHX Text
Comms

AutoCAD SHX Text
Room

AutoCAD SHX Text
Switch

AutoCAD SHX Text
Room

AutoCAD SHX Text
Gas

AutoCAD SHX Text
Bottle

AutoCAD SHX Text
Store

AutoCAD SHX Text
Liquid

AutoCAD SHX Text
Nitrogen

AutoCAD SHX Text
Store

AutoCAD SHX Text
Multi-Purpose

AutoCAD SHX Text
Service

AutoCAD SHX Text
Space

AutoCAD SHX Text
Stair

AutoCAD SHX Text
Stair

AutoCAD SHX Text
Lift

AutoCAD SHX Text
Lift

AutoCAD SHX Text
Goods

AutoCAD SHX Text
Lift

AutoCAD SHX Text
Lift

AutoCAD SHX Text
Lift

AutoCAD SHX Text
Transformer

AutoCAD SHX Text
Room

AutoCAD SHX Text
Gas

AutoCAD SHX Text
Bottle

AutoCAD SHX Text
Store

AutoCAD SHX Text
Retail

AutoCAD SHX Text
Lift Lobby

AutoCAD SHX Text
Management

AutoCAD SHX Text
Suite

AutoCAD SHX Text
2

AutoCAD SHX Text
080321

AutoCAD SHX Text
Riser

AutoCAD SHX Text
Riser

AutoCAD SHX Text
Back of

AutoCAD SHX Text
House

AutoCAD SHX Text
Riser

AutoCAD SHX Text
Refuse Lift

AutoCAD SHX Text
Solvent 

AutoCAD SHX Text
Store


NOTES — GENERAL:

/V

- CHT ® [scHEmE f L e T
R [ 34 M S
B ggJEerNTs = B 1) ALL DIMENSIONS ARE STATED IN MILLIMETRES UNLESS
ol ] 355w IR (i CUTLINE C NOTED OTHERWISE.
. . . . . - el — E— — N - - E— 2) ALL LEVELS ARE STATED IN METRES
== 5 Vi SRR, (e i CUTLINE D 3) ALL DIMENSIONS, LEVELS AND CO-ORDINATES ARE
e s 28 SR BASED UPON TOPOGRAPHICAL SURVEY DRAWING
== B = s3s N 3 (NO. 4389TMCLS-01) BY SURVEY SOLUTIONS DATED
B — | T 3 » IIE EH
S N N — T AUGUST 2022.
== g == - — m—— 4) DO NOT SCALE. PLEASE REFER ANY QUERIES TO THE
o = n — = = = 5 fE=== PROJECT MANAGER / SUPERVISOR.
e = = ¥z =msEs : 5) THIS DRAWING IS TO BE READ IN COLOUR
— s — f— S8 T |2
S — — 3 ] :
s e foc% . %g; KEY - GENERAL
L1 . 8 ——© 0 =— 2085 [r— I . F
S AT S = S ? 2e Ess=t m EXISTING HIGHWAY BOUNDARY
Sess N == 38 e
EE= b = k=2 = NEW HIGHWAY BOUNDARY
—— i : [t
R Y — ‘ ‘ TR | S
S z%:z e i e B e e e e e ey o — v _Iiiig I:I CARRIAGEWAY
‘\IE:E — Elig T\Iajtéigiﬁ I e i K:I:‘:EI:'EEII‘IEEEEEIEE‘SI‘II‘ *EI\:II:[ KI @:*gIIAAEI:Il:iT:ijLLH:\:L%ﬁI
e I | o e e SR §z11+r11 Kigrfigzzszz T e L e : [[] RAISED OVERRUN STRIP
= i \:\E“ ;fEE“IEE:Ij:‘%:ﬁjEEETIE‘EEEEI}%:‘:EI:‘:EID:WIjtjfg‘tEIA S i et S e e B ™ i E%j‘j ﬁtjﬁt:fﬁ — Eig :
%:( oo L’ - A If\‘,fltj:-#{{ﬂgé . :‘:EI,Z:—Ei-}LjFﬁELI}‘;leI:[* ]::[ E};L]:IEI:[ijﬁtiﬁﬁ:ngﬁIngii JitglfﬁI II
MY \ iEES e e e e e e D O D e Semseem :‘I: ] FOOTWAY
== ‘ NSV SN Rl | ) ( ? == :‘?ﬁj P ==== o 0 éx2m PARKING BAYS FOR
8 N N " = ——— RESIDENTS/GENERAL [ SHARED USE FACILITY
3 I I FINAL SCHEME DETAILS TO BE g PARKING
= AGREED AND TIED IN WITH ° | | [ ] CYCLETRACK
UBS SOUTH :
; 0.5m BUFFER ZONE BETWEEN CYCLE TRACK AND
CAR PARKING BAY

[[__] RAISED PLATEAU

M35A19

I CONTROLLED TACTILE PAVING

[ ] UNCONTROLLED TACTILE PAVING

m0v 0 IH A I8

[ ] HAZARD WARNING PAVING

] SUDS/PLANTING AREA

—— EXISTING ROAD MARKINGS

c
o
)
m
el
2 “
3 \ PROPOSED ROAD MARKINGS
S
= | = TRAFFIC SIGN
— ““‘
> ‘ o CYCLE LANE LIGHT SEGREGATION - TRAFFIC WAND
® o
BUS SHELTER
\ \
' o CYCLE-LANE REJOINS
‘ g CARRIAGEWAY AS
1 - CONTRA-FLOW CYCLE LANE
< ;“““\ “
| CONTRAFLOW CYCLE LANE
TO BE WIDENED AND
EXISTING ISLAND TO BE PROTECTED BY
RELOCATED TO WAND-ORCA'S
ACCOMMODATE 3.2m WIDE e
CARRIAGEWAY <G
. g
KINCARDINE ROAD 1-WAY -~ iz
CARRIAGEWAY WIDTH AT |2 ,
4.1m B A
e / \ PO2| TP | DC | ML |31/10/23 |AMENDED FOLLOWING REVIEW
/ N DATE DESCRIPTION

www.wildecivil.co.uk

\ Brindley Lodge,
‘ \ \ Adcroft Street,
. 1 A Stockport, Cheshire.
SK1 3HS.
o ISO 9001 s

© Registered Tel : 0161-474-7479
( Consulhng Civil & Structural Engineers Fox : 0161-474-7492
\ Client
4 o — ifﬂi}:}/ //
// \ // / \
SN PROPERTY ALLIANCE GROUP

\ NN | Project

/2 T f UPPER BROOK STREET
| | MANCHESTER
. M13 9XH

Title
S = GENERAL ARRANGEMENT (OPTION 3)
L SHEET 4 OF 4

Scale Drawn Date Chkd Approved
1:200 P 13/10/23 | DC ML
Drawing No. Revision
766-042-WCL-0012 P02
M Status Sheet Size
FOR COMMENT Al



AutoCAD SHX Text
556 m²


APPENDIX
HTN2



Baseline + Development 'With Application Scheme' Junction Capacity Modelling Results

(UTC Model)

Key

0-89% DoS (within capacity conditions)
90-99% DoS (variable operating conditions)
- 100%+ DoS (over capacity conditions)

A34 / Booth Street East - Proposed Junction (80 Second Cycle Time)

Lane Description AM Peak PM Peak
Flow Deg of Sat MMQ | Flow Deg of Sat MMQ
11 A34(S) - Left & Ahead 622 96.7% 21.7 | 462 90.1% 13.7
1/2 A34(S) - Ahead 760 97.7% 26.4 | 572 91.9% 17.0
2/1 Booth Street East - Left 74 18.9% 1.5 101 17.6% 1.7
2/2 Booth Street East - Right 343 _I 30.4
3/1+3/2  |A34(N) - Ahead 691 | 40.1%:40.1% | 5.2 9.8
3/3 A34(N) - Right 233 94.5% 8.0 11.8
Cycle Time 80s 80s
Stage timings 34s, 9s, 16s, 12s, 9s 28s, 7s, 16s, 20s, 9s
Junction PRC -12.1% -15.2%
Total delay over all lanes (pcuHr) 51.58 56.85
A34 / Booth Street East - Proposed Junction (88 Second Cycle Time)
Lane Description AM Peak PM Peak
Flow Deg of Sat MMQ | Flow Deg of Sat MMQ
- 95.3% - - 96.5% -
11 A34(S) - Left & Ahead 618 93.9% 20.4 | 462 84.9% 13.2
1/2 A34(S) - Ahead 764 94.8% 24.8 | 572 86.6% 16.1
2/1 Booth Street East - Left 74 17.7% 1.5 101 16.7% 1.8
2/2 Booth Street East - Right 343 91.4% 12.4 | 554 96.5% 21.0
3/1+3/2  |A34(N) - Ahead 328 41.1% : 41.1% 5.6 975 66.0% : 66.0% 10.7
3/3 A34(N) - Right 233 95.3% 8.5 247 87.5% 8.8
Cycle Time 88s 88s
Stage timings 38s, 10s, 16s, 15s, 9s 32s, 7s, 16s, 24s, 9s
Junction PRC -5.9% -7.2%
Total delay over all lanes (pcuHr) 41.62 39.35




Baseline + Development 'With Application Scheme' Junction Capacity Modelling Results

(UTC Model)
Key

0-89% DoS (within capacity conditions)
90-99% DoS (variable operating conditions)
- 100%+ DoS (over capacity conditions)

A34 / Booth Street East - Proposed Junction with ped stage on alternate cycles (2*80 Second Cycle Time)

Lane Description AM Peak PM Peak
Flow Deg of Sat MMQ | Flow Deg of Sat MMQ
- 85.6% - - 82.5% -
11 A34(S) - Left & Ahead 613 81.8% 14.3 | 456 79.1% 12.0
1/2 A34(S) - Ahead 769 84.7% 18.3 | 578 82.5% 15.3
2/1 Booth Street East - Left 74 17.4% 1.5 101 14.6% 1.7
2/2 Booth Street East - Right 343 85.6% 10.9 | 554 81.5% 14.3
3/1+3/2  |A34(N) - Ahead 691 36.7% :36.7% 4.9 975 61.0% : 61.0% 10.3
3/3 A34(N) - Right 233 83.2% 5.1 247 78.4% 7.7
Cycle Time 160s 160s

Stage timings

48s, 14s, 17s, 39s, 7s, 16s, 10s, 9s

35s, 7s, 27s, 36s, 7s, 16s, 23s, 9s

Junction PRC 5.2% 9.0%
Total delay over all lanes (pcuHr) 25.47 27.29
A34 / Booth Street East - Proposed Junction with ped stage on alternate cycles (2*88 Second Cycle Time)
Lane Description AM Peak PM Peak
Flow Deg of Sat MMQ | Flow Deg of Sat MMQ
- 83.6% - - 82.3% -
11 A34(S) - Left & Ahead 613 80.8% 15.5 | 456 72.3% 11.4
1/2 A34(S) - Ahead 769 83.6% 19.8 | 578 75.4% 14.5
2/1 Booth Street East - Left 74 16.9% 1.6 101 14.9% 1.8
2/2 Booth Street East - Right 343 81.8% 10.5 | 554 82.3% 15.0
3/1+3/2  |A34(N) - Ahead 691 37.6% : 37.6% 5.4 975 61.7% : 61.7% 10.3
3/3 A34(N) - Right 233 81.8% 5.3 247 81.5% 8.6
Cycle Time 176s 176s

Stage timings

44s, 16s, 18s, 51s, 8s, 16s, 14s, 9s

43s, 7s, 32s, 39s, 7s, 16s, 23s, 9s

Junction PRC

7.6%

9.4%

Total delay over all lanes (pcuHr)

25.27

26.99




Full Input Data And Results
Full Input Data And Results

User and Project Details

Project: A34_ Booth Street East

Title: Upper Brook Street / Booth Street West / Inchley Road
Location: Upper Brook Street / Booth Street West / Inchley Road
Client: FOCUS Transport Planning

Site Ref(s): 131

Design Layout Ref: Proposed

Date Started: 10.11.23

Date Completed: 13.11.23

Model Purpose:

To simulate the proposed condition.

Additional detail:

This model has been reviewed and adjusted by TfGM.

General Comments:

The model has been checked assuming the proposed design.

Traffic flows have not been checked - this is for HFAS at TfGM to validate.

Phase Minimums
The phase minimum for F has been increased to 10 seconds from 8.
The phase minimum for | has been increased to 6 seconds from 5.

Stage Sequence
The stage sequence has been adjusted to improve the performance of the
junction.

Intergreens

A -> D has been increased to 6 seconds from 5.

A -> | has been increased to 10 seconds from 9.

B -> | has been increased to 8 seconds from 7.

F -> A, F->B, and F -> J have all been reduced to 14 seconds from 16.
G -> C has been reduced to 5 seconds from 6.

J -> B has been increased to 7 seconds from 5.

J -> D has been increased to 6 seconds from 5.

J -> | has been increased to 10 seconds from 9.

Phase Delays
Phase delays have been adjusted to improve the performance of the junction.

Optimisation
All scenarios have been optimised.

Cycle Times
A cycle time of 80 seconds mirrors the current maximum cycle time.

File name: FTP_131_Proposed_TM_101123.Isg3x
Author: ™

Company: TfGM

Address: 2 Piccadilly Place




Full Input Data And Results

Network Layout Diagram

| Lg—»

2/e >
_ e/E y ©)

® > 3
. INO puqgs 1S Yoolug Jaddn - y wiy

. .

Ul puas 15 ooig Jeddn - ¢ Wiy '\
. Arm 6 - Upper Brook St Nbnd Out ' Arm 1 - Upper Brook St Nbnd In
° g ° ®

> _ Ly ”

cly—

Gl

—6/2 | - (o) =112 _
6/ a 1) [ 1/1 _

212

Arm 2 - Booth St East In
.

Arm 5 - Booth St East Out

—9/1

o

Upper Brook Street / Booth Street West / Inchley Road




Full Input Data And Results

Phase Diagram

Phase Input Data

B

Phase Name Phase Type Stage Stream Assoc. Phase Street Min Cont Min
A Traffic 1 -9999 7
B Traffic 1 -9999 7
C Traffic 1 -9999 7
D Traffic 1 -9999 7
E Dummy -9999 7
F Pedestrian 1 -9999 10
G Pedestrian 1 -9999 5
H Dummy -9999 7
| Pedestrian 1 -9999 6
J Ind. Arrow 1 A -9999 4




Full Input Data And Results

Phase Intergreens Matrix

Starting Phase

Terminating

Phase B C D E F G H I J

A
B
C
D
E
F
G
H
|
J
Phases in Stage
Stream Stage No. Phases in Stage
1 1 ABG
1 2 AGJ
1 3 FGI
1 4 CDF
1 5 CD
Stage Diagram
Stage Stream: 1
1 |Min>i‘6 2] |Min>j‘3 3] |Min>=AG 4] |Min>10 5]
@ J © ©
S I PR 1 Y R ) PR A O
o A e A e e
B ® ® ® ®
Phase Delays
Stage Stream: 1
Term. Stage Start Stage Phase Type Value Cont value
1 4 G Losing 2 2
1 5 G Losing 2 2
3 1 | Losing 6 6
3 2 | Losing 6 6
3 5 F Losing 8 8
4 1 C Losing 9 9
4 1 D Losing 9 9
4 2 C Losing 8 8
4 2 D Losing 9 9
Prohibited Stage Change
Stage Stream: 1
To Stage
From
Stage

a | bW N




Full Input Data And Results
Give-Way Lane Input Data

Junction: Upper Brook Street / Booth Street West / Inchley Road

Max Flow

Min Flow

. . Non-Blocking . Max Turns
Lane Movement . Y""e“ . ‘!"‘e" Opposing Slpe Lty Opp. R U Storage RTF LS O] in Intergreen
Giving Way Giving Way Lane Coeff. Mvmnts. Storage (PCU) (PCU) Move up (s) (PCU)
(PCU/Hr) (PCU/Hr)
3/3
(Upper Brook St 5/1 (Right) 1439 0 11 1.09 All 4.00 - 0.50 4 4.00
Sbnd In)
1/2 1.09 All




Full Input Data And Results

Lane Input Data

Junction: Upper Brook Street / Booth Street West / Inchley Road

Lane

Lane
Type

Phases

Start
Disp.

End
Disp.

Physical
Length
(PCU)

Sat Flow
Type

Def User
Saturation
Flow
(PCU/Hr)

Lane
Width

(m)

Gradient

Nearside
Lane

Turns

Turning
Radius

(m)

1M
(Upper
Brook St
Nbnd In)

49.7

Geom

3.20

0.00

Arm 5 Left

10.00

Arm 6
Ahead

Inf

1/2
(Upper
Brook St
Nbnd In)

49.7

Geom

3.20

0.00

Arm 6
Ahead

Inf

21
(Booth St
East In)

8.3

Geom

5.00

0.00

Arm 6 Left

10.00

2/2
(Booth St
East In)

8.3

Geom

3.50

0.00

Arm 4 Right

18.00

3/1
(Upper
Brook St
Sbnd In)

33.4

Geom

3.20

0.00

Arm 4
Ahead

Inf

3/2
(Upper
Brook St
Sbnd In)

17.2

Geom

3.00

0.00

Arm 4
Ahead

Inf

3/3
(Upper
Brook St
Sbnd In)

AJ

33.4

Geom

2.90

0.00

Arm 5 Right

10.00

4/1
(Upper
Brook St
Sbnd Out)

60.0

Inf

4/2
(Upper
Brook St
Sbnd Out)

60.0

Inf

5/1
(Booth St
East Out)

60.0

Inf

6/1
(Upper
Brook St
Nbnd Out)

60.0

Inf

6/2
(Upper
Brook St
Nbnd Out)

60.0

Inf

Traffic Flow Groups

Flow Group

Start Time

End Time

Duration

Formula

1: 'Application Scheme AM Peak’

08:15

09:15

01:00

Scenario 1: 'Proposed Layout' (FG1: 'Application Scheme AM Peak’, Plan 1:'1 in 1 Peds")
Traffic Flows, Desired

Desired Flow :

Destination

Origin

B

Tot.

691

233

924

851

531

1382

74

343

417

Tot.

925

1034

764

2723




Full Input Data And Results

Traffic Lane Flows

Lane

Scenario 1:
Proposed Layout

Junction: Upper Brook Street / Booth Street West / Inchley Road

Nbnd Out Lane 2)

1M 622
1/2 760
2/1 74
2/2 343
31 691(In)
(with short) 335(0ut)
3/2
(short) 356
3/3 233
4/1 335
4/2 699
5/1 764
6/1 165
6/2 760
Lane Saturation Flows
Junction: Upper Brook Street / Booth Street West / Inchley Road
Lane . Turning .
- . Nearside Allowed . Turning Sat Flow Flared Sat Flow
Lane Width Sradient Lane Turns Radius Prop. (PCU/Hr) (PCU/H)
(m) (m)
171
(Upper Brook St 3.20 0.00 Y Arm 5 Left 10.00 85.4 % 1715 1715
Nbnd In)
Arm 6 Ahead Inf 14.6 %
1/2
(Upper Brook St 3.20 0.00 N Arm 6 Ahead Inf 100.0 % 2075 2075
Nbnd In)
2/1 0
(Booth St East In) 5.00 0.00 Y Arm 6 Left 10.00 100.0 % 1839 1839
212 3.50 0.00 N Arm 4 Right 18.00 100.0 % 1943 1943
(Booth St East In) ) ' ) ’
3/1
(Upper Brook St 3.20 0.00 Y Arm 4 Ahead Inf 100.0 % 1935 1935
Sbnd In)
3/2
(Upper Brook St 3.00 0.00 N Arm 4 Ahead Inf 100.0 % 2055 2055
Sbnd In)
3/3
(Upper Brook St 2.90 0.00 N Arm 5 Right 10.00 100.0 % 1778 1778
Sbnd In)
4/1
(Upper Brook St Infinite Saturation Flow Inf Inf
Sbnd Out Lane 1)
4/2
(Upper Brook St Infinite Saturation Flow Inf Inf
Sbnd Out Lane 2)
5/1
(Booth St East Out Infinite Saturation Flow Inf Inf
Lane 1)
6/1
(Upper Brook St Infinite Saturation Flow Inf Inf
Nbnd Out Lane 1)
6/2
(Upper Brook St Infinite Saturation Flow Inf Inf

Scenario 1: 'Proposed Layout' (FG1: 'Application Scheme AM Peak’, Plan 1: "1 in 1 Peds')
Stage Sequence Diagram

Stage Stream: 1

A g

2]

Min: 4

J

3]

Min: 6

4]




Full Input Data And Results

Stage Timings
Stage Stream: 1

Signal Timings Diagram
10 20 30 40 50 60 70 80
| | | | | | | |
34 43 59 71

: 28

A A
B B
% C C
& D D
i
o F F
G | G
| ° ° |
J b d e J
| | | | | | | |
10 20 30 40 50 60 70 80

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 100.9%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . HELERS
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 1 29 - 622 1715 643 96.7%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 1 29 - 760 2075 778 97.7%
2/1 Booth St Fastin u 1 N/A c 1 16 - 74 1839 391 18.9%
212 B°°thR?éﬁaSt In u 1 N/A D 1 13 - 343 1943 340 100.9%
3/11+312 Upper Brook St u 1 N/A A 1 38 - 691 1935:2055 836+888 40.1:40.1%
Sbnd In Ahead
Upper Brook St S
3/3 Sbnd In Right 0} 1 N/A A J 1 38 6 233 1778 247 94.5%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 335 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 699 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 764 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 165 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 760 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 0 156 77 16.6 33.7 1.3 51.6 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 0 156 77 16.6 33.7 1.3 51.6 - - - -
Inchley Road
11 622 622 - - - 4.2 8.3 - 12.5 72.3 13.5 8.3 21.7
1/2 760 760 - - - 5.2 10.0 - 15.2 71.9 16.5 10.0 26.4
2/1 74 74 - - - 0.5 0.1 - 0.6 31.6 1.3 0.1 1.5
2/2 343 340 - - - 3.3 10.0 - 13.3 139.7 7.7 10.0 17.7
3/1+3/2 691 691 - - - 24 0.3 - 2.8 14.5 4.8 0.3 52
3/3 233 233 0 156 77 0.9 4.9 1.3 7.2 110.6 3.0 4.9 8.0
4/1 335 335 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 696 696 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 764 764 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 165 165 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 760 760 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): -12.1 Total Delay for Signalled Lanes (pcuHr): 51.58 Cycle Time (s): 80
PRC Over All Lanes (%): -12.1 Total Delay Over All Lanes(pcuHr): 51.58
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Scenario 2: 'Proposed Layout' (FG2: 'Application Scheme PM Peak’, Plan 1: "1 in 1 Peds')
Stage Sequence Diagram

Stage Stream: 1

1 Min: 6 ﬂ Min: 4 ﬂ Min: 6 ﬂ Min: 0 ﬂ Min: 0
J
G G G c c
F F
D D

I 2 N I I N 1 N < N (2 O

Stage Timings
Stage Stream: 1

Signal Timings Diagram
0 10 20 30 40 50 60 70 80
| | | | | | | | |
0 28 35 91 71
6:22 3:4 10:6 8:12 0:

Phases
. — @O MO0 W >
®

-~ OmMoOOW>r

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 103.7%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . ks
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 1 23 - 462 1710 513 90.1%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 1 23 - 572 2075 623 91.9%
2/1 Booth St Fastin u 1 N/A c 1 24 - 101 1839 575 17.6%
212 B°°thR?éﬁaSt In u 1 N/A D 1 21 - 554 1943 534 103.7%
3/11+312 Upper Brook St u 1 N/A A 1 30 - 975 1935:2055 744+785 63.6 : 63.9%
Sbnd In Ahead
Upper Brook St o
3/3 Sbnd In Right 0} 1 N/A A J 1 30 4 247 1778 247 100.1%
Upper Brook St 0
4/1 Sbnd Out u N/A N/A - - - - 473 Inf Inf 0.0%
Upper Brook St
4/2 Sbnd Out u N/A N/A - - - - 1056 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 652 Inf Inf 0.0%
Upper Brook St 0
6/1 Nbnd Out u N/A N/A - - - - 158 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 572 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 8 111 128 20.5 35.3 1.1 56.9 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 8 111 128 20.5 35.3 1.1 56.9 - - - -
Inchley Road
11 462 462 - - - 34 3.9 - 74 57.4 9.8 3.9 13.7
1/2 572 572 - - - 4.3 4.8 - 9.1 57.0 12.2 4.8 17.0
2/1 101 101 - - - 0.6 0.1 - 0.7 23.8 1.6 0.1 1.7
2/2 554 534 - - - 54 17.7 - 23.1 149.8 12.7 17.7 30.4
3/1+3/2 975 975 - - - 54 0.9 - 6.3 23.1 8.9 0.9 9.8
3/3 247 247 8 111 128 1.4 7.9 1.1 10.4 152.1 3.8 7.9 11.8
4/1 473 473 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 1036 1036 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 652 652 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 158 158 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 572 572 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): -15.2 Total Delay for Signalled Lanes (pcuHr): 56.85 Cycle Time (s): 80
PRC Over All Lanes (%): -15.2 Total Delay Over All Lanes(pcuHr): 56.85
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Scenario 9: 'Copy of Proposed Layout' (FG1: 'Application Scheme AM Peak’, Plan 1:'1 in 1 Peds')

Stage Sequence Diagram
Stage Stream: 1

KIRUT £ [¥in; 4]3] [¥in: ] 4] [¥in: 0[] [¥in: 0
CI e 3 N cc I N c N 3 N B () B ==
Stage Timings
Stage Stream: 1
Signal Timings Diagram
0 10 20 30 40 50 60 70 80
| | | | | | | | B
0 38 48 64 79
6:32 3:7 10: 6 8: 0 .
A | O 0 A
B O o . B
2 C e o JEEEEE C
® D e ° ° GEmEEEE D
o F . F
G P ¢ G
| o © °* o |
J | e - e J
| | | | | | L ]
0 10 20 30 40 50 60 70 80

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 95.3%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . BRI
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 1 33 - 622 1715 663 93.9%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 1 33 - 760 2075 802 94.8%
2/1 Booth St Fastin u 1 N/A c 1 19 - 74 1839 418 17.7%
212 B°°thR?éﬁaSt In u 1 N/A D 1 16 - 343 1943 375 91.4%
3/11+312 Upper Brook St u 1 N/A A 1 43 - 691 1935:2055 815+866 4111 41.1%
Sbnd In Ahead
Upper Brook St S
3/3 Sbnd In Right 0} 1 N/A A J 1 43 7 233 1778 244 95.3%
Upper Brook St B _ N - 9
4/1 Sbnd Out u N/A N/A 335 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 699 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 764 Inf Inf 0.0%
Upper Brook St B _ - - 9
6/1 Nbnd Out u N/A N/A 165 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 760 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 0 162 71 17.5 22,7 1.4 41.6 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 0 162 71 17.5 22,7 1.4 41.6 - - - -
Inchley Road
11 622 622 - - - 4.5 5.9 - 10.4 60.3 14.5 5.9 20.4
1/2 760 760 - - - 5.5 6.9 - 124 58.6 17.9 6.9 24.8
2/1 74 74 - - - 0.6 0.1 - 0.7 32.6 1.4 0.1 1.5
2/2 343 343 - - - 3.3 4.2 - 7.5 78.9 8.2 4.2 12.4
3/1+3/2 691 691 - - - 2.6 0.3 - 2.9 15.1 52 0.3 5.6
3/3 233 233 0 162 71 1.0 5.3 1.4 7.7 119.5 3.2 5.3 8.5
4/1 335 335 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 699 699 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 764 764 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 165 165 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 760 760 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): -5.9 Total Delay for Signalled Lanes (pcuHr): 41.62 Cycle Time (s): 88
PRC Over All Lanes (%): -5.9 Total Delay Over All Lanes(pcuHr): 41.62
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Scenario 10: 'Copy of Proposed Layout' (FG2: 'Application Scheme PM Peak’, Plan 1:'1 in 1 Peds')

Stage Sequence Diagram
Stage Stream: 1

KIRUT £ [¥in; 4]3] [¥in: ] 4] [¥in: 0[] [¥in: 0
I N 3 N 2 N N I 3 1 B () N =
Stage Timings
Stage Stream: 1
Signal Timings Diagram
0 10 20 30 40 50 60 70 80
| | | | | | | | ——
0 32 39 55 79
626 3:4 10:6 16 0:9.
N o A
B b o o B
0 C e o IEEEEEm—— C
2 D e o o O D
e |
a F o A F
G T VAN G
| ° e o o |
J | e ¢ J
| | | | | | | | ]
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Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 96.5%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . sl
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 1 27 - 462 1710 544 84.9%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 1 27 - 572 2075 660 86.6%
2/1 Booth St Fastin u 1 N/A c 1 28 - 101 1839 606 16.7%
212 B°°thR?éﬁaSt In u 1 N/A D 1 25 - 554 1943 574 96.5%
3/11+312 Upper Brook St u 1 N/A A 1 34 - 975 1935:2055 7174761 66.0 : 66.0%
Sbnd In Ahead
Upper Brook St 0
3/3 Sbnd In Right 0} 1 N/A A J 1 34 4 247 1778 282 87.5%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 473 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 1056 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 652 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 158 Inf Inf 0.0%
Upper Brook St ) ) ) ) o
6/2 Nbnd Out u N/A N/A 572 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 18 101 128 20.6 17.5 1.2 394 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 18 101 128 20.6 17.5 1.2 394 - - - -
Inchley Road
11 462 462 - - - 3.6 2.6 - 6.2 48.6 10.5 2.6 13.2
1/2 572 572 - - - 4.5 3.0 - 7.5 47.3 13.0 3.0 16.1
2/1 101 101 - - - 0.6 0.1 - 0.7 245 1.7 0.1 1.8
2/2 554 554 - - - 4.7 7.8 - 12.5 81.1 13.2 7.8 21.0
3/1+3/2 975 975 - - - 5.7 1.0 - 6.7 247 9.8 1.0 10.7
3/3 247 247 18 101 128 1.5 3.0 1.2 5.7 83.6 5.8 3.0 8.8
4/1 473 473 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 1056 1056 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 652 652 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 158 158 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 572 572 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): -7.2 Total Delay for Signalled Lanes (pcuHr): 39.35 Cycle Time (s): 88
PRC Over All Lanes (%): -7.2 Total Delay Over All Lanes(pcuHr): 39.35
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Full Input Data And Results

User and Project Details

Project: A34_ Booth Street East

Title: Upper Brook Street / Booth Street West / Inchley Road
Location: Upper Brook Street / Booth Street West / Inchley Road
Client: FOCUS Transport Planning

Site Ref(s): 131

Design Layout Ref: Proposed

Date Started: 10.11.23

Date Completed: 13.11.23

Model Purpose:

To simulate the proposed condition.

Additional detail:

This model has been reviewed and adjusted by TfGM.

General Comments:

The model has been checked assuming the proposed design.

Traffic flows have not been checked - this is for HFAS at TfGM to validate.

Phase Minimums
The phase minimum for F has been increased to 10 seconds from 8.
The phase minimum for | has been increased to 6 seconds from 5.

Stage Sequence
The stage sequence has been adjusted to improve the performance of the
junction.

Intergreens

A -> D has been increased to 6 seconds from 5.

A -> | has been increased to 10 seconds from 9.

B -> | has been increased to 8 seconds from 7.

F -> A, F->B, and F -> J have all been reduced to 14 seconds from 16.
G -> C has been reduced to 5 seconds from 6.

J -> B has been increased to 7 seconds from 5.

J -> D has been increased to 6 seconds from 5.

J -> | has been increased to 10 seconds from 9.

Phase Delays
Phase delays have been adjusted to improve the performance of the junction.

Optimisation
All scenarios have been optimised.

Cycle Times
A cycle time of 80 seconds mirrors the current maximum cycle time.

File name: FTP_131_Proposed_TM_101123.Isg3x
Author: ™

Company: TfGM

Address: 2 Piccadilly Place




Full Input Data And Results

Network Layout Diagram
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Full Input Data And Results

Phase Diagram

Phase Input Data

B

Phase Name Phase Type Stage Stream Assoc. Phase Street Min Cont Min
A Traffic 1 -9999 7
B Traffic 1 -9999 7
C Traffic 1 -9999 7
D Traffic 1 -9999 7
E Dummy -9999 7
F Pedestrian 1 -9999 10
G Pedestrian 1 -9999 5
H Dummy -9999 7
| Pedestrian 1 -9999 6
J Ind. Arrow 1 A -9999 4




Full Input Data And Results

Phase Intergreens Matrix

Starting Phase

Terminating

Phase B C D E F G H I J

A
B
C
D
E
F
G
H
|
J
Phases in Stage
Stream Stage No. Phases in Stage
1 1 ABG
1 2 AGJ
1 3 FGI
1 4 CDF
1 5 CD
Stage Diagram
Stage Stream: 1
1 |Min>i‘6 2] |Min>j‘3 3] |Min>=AG 4] |Min>10 5]
@ J © ©
S I PR 1 Y R ) PR A O
o A e A e e
B ® ® ® ®
Phase Delays
Stage Stream: 1
Term. Stage Start Stage Phase Type Value Cont value
1 4 G Losing 2 2
1 5 G Losing 2 2
3 1 | Losing 6 6
3 2 | Losing 6 6
3 5 F Losing 8 8
4 1 C Losing 9 9
4 1 D Losing 9 9
4 2 C Losing 8 8
4 2 D Losing 9 9
Prohibited Stage Change
Stage Stream: 1
To Stage
From
Stage

a | bW N




Full Input Data And Results
Give-Way Lane Input Data

Junction: Upper Brook Street / Booth Street West / Inchley Road

Max Flow

Min Flow

. . Non-Blocking . Max Turns
Lane Movement . Y""e“ . ‘!"‘e" Opposing Slpe Lty Opp. R U Storage RTF LS O] in Intergreen
Giving Way Giving Way Lane Coeff. Mvmnts. Storage (PCU) (PCU) Move up (s) (PCU)
(PCU/Hr) (PCU/Hr)
3/3
(Upper Brook St 5/1 (Right) 1439 0 11 1.09 All 4.00 - 0.50 4 4.00
Sbnd In)
1/2 1.09 All




Full Input Data And Results

Lane Input Data

Junction: Upper Brook Street / Booth Street West / Inchley Road

Lane

Lane
Type

Phases

Start
Disp.

End
Disp.

Physical
Length
(PCU)

Sat Flow
Type

Def User
Saturation
Flow
(PCU/Hr)

Lane
Width

(m)

Gradient

Nearside
Lane

Turns

Turning
Radius

(m)

1M
(Upper
Brook St
Nbnd In)

49.7

Geom

3.20

0.00

Arm 5 Left

10.00

Arm 6
Ahead

Inf

1/2
(Upper
Brook St
Nbnd In)

49.7

Geom

3.20

0.00

Arm 6
Ahead

Inf

21
(Booth St
East In)

8.3

Geom

5.00

0.00

Arm 6 Left

10.00

2/2
(Booth St
East In)

8.3

Geom

3.50

0.00

Arm 4 Right

18.00

3/1
(Upper
Brook St
Sbnd In)

33.4

Geom

3.20

0.00

Arm 4
Ahead

Inf

3/2
(Upper
Brook St
Sbnd In)

17.2

Geom

3.00

0.00

Arm 4
Ahead

Inf

3/3
(Upper
Brook St
Sbnd In)

AJ

33.4

Geom

2.90

0.00

Arm 5 Right

10.00

4/1
(Upper
Brook St
Sbnd Out)

60.0

Inf

4/2
(Upper
Brook St
Sbnd Out)

60.0

Inf

5/1
(Booth St
East Out)

60.0

Inf

6/1
(Upper
Brook St
Nbnd Out)

60.0

Inf

6/2
(Upper
Brook St
Nbnd Out)

60.0

Inf

Traffic Flow Groups

Flow Group

Start Time

End Time

Duration

Formula

1: 'Application Scheme AM Peak’

08:15

09:15

01:00

Scenario 5: 'Proposed Layout' (FG1: 'Application Scheme AM Peak’, Plan 2: '1 in 2 Peds")
Traffic Flows, Desired

Desired Flow :

Destination

Origin

B

Tot.

691

233

924

851

531

1382

74

343

417

Tot.

925

1034

764

2723




Full Input Data And Results

Traffic Lane Flows

Lane

Scenario 5:
Proposed Layout

Junction: Upper Brook Street / Booth Street West / Inchley Road

1M 613
1/2 769
2/1 74
2/2 343
31 691(In)
(with short) 335(0ut)
3/2
(short) 356
3/3 233
4/1 335
4/2 699
5/1 764
6/1 156
6/2 769
Lane Saturation Flows
Junction: Upper Brook Street / Booth Street West / Inchley Road
Lane . Turning .
- . Nearside Allowed . Turning Sat Flow Flared Sat Flow
Lane Width Gradient Lane Turns Radius Prop. (PCU/Hr) (PCU/H)
(m) (m)
171
(Upper Brook St 3.20 0.00 Y Arm 5 Left 10.00 86.6 % 1712 1712
Nbnd In)
Arm 6 Ahead Inf 134 %
1/2
(Upper Brook St 3.20 0.00 N Arm 6 Ahead Inf 100.0 % 2075 2075
Nbnd In)
2/1 0
(Booth St East In) 5.00 0.00 Y Arm 6 Left 10.00 100.0 % 1839 1839
212 3.50 0.00 N Arm 4 Right 18.00 100.0 % 1943 1943
(Booth St East In) ) ' ) ’
3/1
(Upper Brook St 3.20 0.00 Y Arm 4 Ahead Inf 100.0 % 1935 1935
Sbnd In)
312
(Upper Brook St 3.00 0.00 N Arm 4 Ahead Inf 100.0 % 2055 2055
Sbnd In)
3/3
(Upper Brook St 2.90 0.00 N Arm 5 Right 10.00 100.0 % 1778 1778
Sbnd In)
4/1
(Upper Brook St Infinite Saturation Flow Inf Inf
Sbnd Out Lane 1)
4/2
(Upper Brook St Infinite Saturation Flow Inf Inf
Sbnd Out Lane 2)
5/1
(Booth St East Out Infinite Saturation Flow Inf Inf
Lane 1)
6/1
(Upper Brook St Infinite Saturation Flow Inf Inf
Nbnd Out Lane 1)
6/2
(Upper Brook St Infinite Saturation Flow Inf Inf
Nbnd Out Lane 2)
Scenario 5: 'Proposed Layout' (FG1: 'Application Scheme AM Peak’, Plan 2: "1 in 2 Peds')
Stage Sequence Diagram
Stage Stream: 1
1 Min: 6 ﬂ Min: 4 ﬂ Min: 10 ﬂ Min: 6 ﬂ Min: 4 ﬂ Min: 6 ﬂ Min: 0 ﬂ Min: 0
J J
G G c G G G c c
F F F
D D D
1
I 222 RN 3 N G N 2 - N N 22 R 2 N - I i N = 5 Pl [0 [




Full Input Data And Results

Stage Timings
Stage Stream: 1

Stage 1 2 4 1 2 3 4 5
Duration 42 11 10 24 4 6 2 9
Change Point 0 48 62 79 118 125 141 151
Signal Timings Diagram
10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160
| | | | | | | | | | | | | | | |
48 62 79 118 125 141 151
6:42 3:11 110 15: 24 3:4° 10:6  8:2 .0:9.
A s I ° A
B S o | — o . B
2| C . T, o JE— C
& D . T o o amzam D
o F o o o o N F
G S W b G
| [ [ [ ° [ ] o |
J o T— o oo o J
| | | | | | | | | | | | | | | |
10 20 30 40 50 60 70 8 9 100 110 120 130 140 150 160

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 85.6%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . S
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 2 68 - 613 1712 749 81.8%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 2 68 - 769 2075 908 84.7%
2/1 Booth St Fastin u 1 N/A c 2 35 - 74 1839 425 17.4%
212 B°°thR?éﬁaSt In u 1 N/A D 2 31 - 343 1943 401 85.6%
3/11+312 Upper Brook St u 1 N/A A 2 89 - 691 1935:2055 913+970 36.7 : 36.7%
Sbnd In Ahead
Upper Brook St o
3/3 Sbnd In Right 0} 1 N/A A J 2 89 15 233 1778 280 83.2%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 335 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 699 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 764 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 156 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 769 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 0 189 44 13.8 10.2 1.5 25.5 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 0 189 44 13.8 10.2 1.5 25.5 - - - -
Inchley Road
11 613 613 - - - 34 22 - 55 32.6 121 22 14.3
1/2 769 769 - - - 4.3 2.7 - 7.0 32.6 15.6 2.7 18.3
2/1 74 74 - - - 0.5 0.1 - 0.6 29.9 1.4 0.1 1.5
2/2 343 343 - - - 3.1 2.7 - 5.8 61.2 8.2 2.7 10.9
3/1+3/2 691 691 - - - 1.8 0.3 - 2.0 10.7 4.6 0.3 4.9
3/3 233 233 0 189 44 0.7 2.3 1.5 4.5 69.0 2.8 23 5.1
4/1 335 335 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 699 699 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 764 764 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 156 156 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 769 769 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): 5.2 Total Delay for Signalled Lanes (pcuHr): 25.47 Cycle Time (s): 160
PRC Over All Lanes (%): 5.2 Total Delay Over All Lanes(pcuHr): 25.47
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Full Input Data And Results
Scenario 6: 'Proposed Layout' (FG2: 'Application Scheme PM Peak’, Plan 2: '1 in 2 Peds')
Stage Sequence Diagram

Stage Stream: 1

]_ Min: 6] 2] Min: 4]4] Min: 10T 1] Min: 6] 2] Min: 4] 3] Min: 6] 4] Min: O] 5] Min: 0
J J
G G c G G G c c
F F F
D i D D
IR 22 R 3 N I 2 = N N £ R -3 N - N i B = 5[5 [0] [
Stage Timings
Stage Stream: 1
Stage 1 2 4 1 2 3 4 5
Duration 29 4 20 21 4 6 15 9
Change Point 0 35 42 69 105 112 128 151
Signal Timings Diagram
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 35 42 69 105 112 128 151
6:29 3:4 7:20 15: 21 3:4 10:6 8:15 0:9
A —— | o— . A
B b & ° D ° ° B
2 Cl e o _=- o _ C
@ D e ° b e _-—d ® ° TENNNNYZaE D
e i i
o F o | /| o /YA F
G b | m | G
| [ ® ° i [ L] ° 3 |
J [ o o ! [ o o | ° J
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 82.5%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . il
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 2 52 - 456 1708 576 79.1%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 2 52 - 578 2075 700 82.5%
2/1 Booth St Fastin u 1 N/A c 2 58 - 101 1839 690 14.6%
212 B°°thR?éﬁaSt In u 1 N/A D 2 54 - 554 1943 680 81.5%
3/11+312 Upper Brook St u 1 N/A A 2 66 - 975 1935:2055 775+823 61.0: 61.0%
Sbnd In Ahead
Upper Brook St o
3/3 Sbnd In Right 0} 1 N/A A J 2 66 8 247 1778 315 78.4%
Upper Brook St B _ N - 9
4/1 Sbnd Out u N/A N/A 473 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 1056 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 652 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 152 Inf Inf 0.0%
Upper Brook St ) ) ) ) o
6/2 Nbnd Out u N/A N/A 578 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 24 111 112 17.2 8.8 1.2 27.3 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 24 111 112 17.2 8.8 1.2 27.3 - - - -
Inchley Road
11 456 456 - - - 3.1 1.8 - 4.9 38.8 10.1 1.8 12.0
1/2 578 578 - - - 4.0 23 - 6.2 38.8 13.0 23 15.3
2/1 101 101 - - - 0.5 0.1 - 0.6 19.7 1.6 0.1 1.7
2/2 554 554 - - - 3.7 21 - 5.8 37.7 12.2 21 14.3
3/1+3/2 975 975 - - - 4.8 0.8 - 5.6 20.7 9.5 0.8 10.3
3/3 247 247 24 111 112 1.2 1.7 1.2 4.2 61.1 6.0 1.7 7.7
4/1 473 473 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 1056 1056 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 652 652 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 152 152 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 578 578 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): 9.0 Total Delay for Signalled Lanes (pcuHr): 27.29 Cycle Time (s): 160
PRC Over All Lanes (%): 9.0 Total Delay Over All Lanes(pcuHr): 27.29
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Scenario 13: 'Copy of Proposed Layout' (FG1: 'Application Scheme AM Peak’, Plan 2: '1 in 2 Peds')

Stage Sequence Diagram
Stage Stream: 1

1 Min: 6 ﬂ Min: 4 ﬂ Min: 10 ﬂ Min: 6 ﬂ Min: 4 ﬂ Min: 6 ﬂ Min: 0 ﬂ Min: 0
J J
G G c G G G c c
F F F
D D D
|
6 [@s° (3]  [139] 71 [11s] ERNESN 3] [5s] 10] [6s] 8 [6s] 0] [9s]
Stage Timings
Stage Stream: 1
Stage 1 2 4 1 2 3 4 5
Duration 38 13 11 36 5 6 6 9
Change Point 0 44 60 78 129 137 153 167
Signal Timings Diagram
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
| | | | | | | | | | | | | | | | | ]
0 44 60 78 129 137 153 167
6:38 3:13 211 15:36 3:5 10:6 8:6 09
A ¢ I e | A
B B o D g e o | B
2 Cl e © I w—, o T | C
& D e o T o /e | o D
= | | | |
o F . P g o |/ A F
G N W b\ d 5 G
| ° ° ° ° o ° o |
J o I— ° b4 ° J
| | | | | | | | | | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 83.6%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . S
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 2 76 - 613 1712 759 80.8%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 2 76 - 769 2075 920 83.6%
2/1 Booth St Fastin u 1 N/A c 2 40 - 74 1839 439 16.9%
212 B°°thR?éﬁaSt In u 1 N/A D 2 36 - 343 1943 420 81.8%
3/11+312 Upper Brook St u 1 N/A A 2 100 - 691 1935:2055 891+947 37.6: 37.6%
Sbnd In Ahead
Upper Brook St o
3/3 Sbnd In Right 0} 1 N/A A J 2 100 18 233 1778 285 81.8%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 335 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 699 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 764 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 156 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 769 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 0 186 47 14.6 9.1 1.5 25.3 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 0 186 47 14.6 9.1 1.5 25.3 - - - -
Inchley Road
11 613 613 - - - 3.6 2.0 - 5.7 33.3 13.5 2.0 15.5
1/2 769 769 - - - 4.6 25 - 71 33.3 17.3 25 19.8
2/1 74 74 - - - 0.5 0.1 - 0.6 31.6 1.5 0.1 1.6
2/2 343 343 - - - 3.1 21 - 5F3 55.3 8.4 21 10.5
3/1+3/2 691 691 - - - 1.9 0.3 - 2.2 1.2 5.1 0.3 54
3/3 233 233 0 186 47 0.8 2.1 1.5 4.4 68.3 3.2 2.1 5.3
4/1 335 335 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 699 699 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 764 764 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 156 156 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 769 769 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): 7.6 Total Delay for Signalled Lanes (pcuHr): 25.27 Cycle Time (s): 176
PRC Over All Lanes (%): 7.6 Total Delay Over All Lanes(pcuHr): 25.27
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Full Input Data And Results

Scenario 14: 'Copy of Proposed Layout' (FG2: 'Application Scheme PM Peak’, Plan 2: '1 in 2 Peds')

Stage Sequence Diagram

Stage Stream: 1

1 Min: 6 ﬂ Min: 4 ﬂ Min: 10 ﬂ Min: 6 ﬂ Min: 4 ﬂ Min: 6 ﬂ Min: 0 ﬂ Min: 0
J J
G G c G G G c c
F F
D D D
|
I 2 S N < I i N - N i N 2 £ N - I 0 B 5 [ o]
Stage Timings
Stage Stream: 1
Stage 1 2 4 1 2 3 4 5
Duration 37 4 25 24 4 6 15 9
Change Point 0 43 50 82 121 128 144 167
Signal Timings Diagram
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 43 50 82 121 128 144 167
6:37 3:4 7:25 15:24 3:4 10:6 8:15 .0:9
Al —— . A
B p—— g L O L ® B
2 Cl e ° _= o _ C
@ D| e xmE 202020202 o o e - ——— D
= i i i
o F o/ / o |/ A F
G | @ m i G
| ° ° ] ° ® e . |
J [ [ | | [ e o ° J
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 82.3%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . e
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 2 63 - 456 1708 631 72.3%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 2 63 - 578 2075 766 75.4%
2/1 Booth St Fastin u 1 N/A c 2 63 - 101 1839 679 14.9%
212 B°°thR?éﬁaSt In u 1 N/A D 2 59 - 554 1943 673 82.3%
3/11+312 Upper Brook St u 1 N/A A 2 77 - 975 1935:2055 766+813 617 :61.7%
Sbnd In Ahead
Upper Brook St 0
3/3 Sbnd In Right 0} 1 N/A A J 2 77 8 247 1778 303 81.5%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 473 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 1056 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 652 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 152 Inf Inf 0.0%
Upper Brook St ) ) ) ) o
6/2 Nbnd Out u N/A N/A 578 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 38 101 108 17.6 8.0 1.4 27.0 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 38 101 108 17.6 8.0 1.4 27.0 - - - -
Inchley Road
11 456 456 - - - 3.0 1.3 - 43 34.1 10.1 1.3 11.4
1/2 578 578 - - - 3.9 1.5 - 54 33.8 13.0 1.5 14.5
2/1 101 101 - - - 0.5 0.1 - 0.6 21.7 1.7 0.1 1.8
2/2 554 554 - - - 41 2.2 - 6.3 40.9 12.8 2.2 15.0
3/1+3/2 975 975 - - - 4.8 0.8 - 5.6 20.8 9.5 0.8 10.3
3/3 247 247 38 101 108 1.3 2.1 1.4 4.7 68.9 6.5 2.1 8.6
4/1 473 473 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 1056 1056 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 652 652 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 152 152 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 578 578 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): 9.4 Total Delay for Signalled Lanes (pcuHr): 26.99 Cycle Time (s): 176
PRC Over All Lanes (%): 9.4 Total Delay Over All Lanes(pcuHr): 26.99
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Baseline + Cumulative Development at Upper Brook Street ‘With Cumulative Development

Junction Capacity Modelling Results (UTC Model)

Key

0-89% DoS (within capacity conditions)
90-99% DoS (variable operating conditions)
- 100%+ DoS (over capacity conditions)

A34 / Booth Street East - Proposed Junction (80 Second Cycle Time)

Lane Description AM Peak PM Peak

Flow Deg of Sat MMQ | Flow Deg of Sat MMQ
11 A34(S) - Left & Ahead 630 98.1% 23.7 | 466 94.8% 16.2
1/2 A34(S) - Ahead 770 99.0% 28.9 | 573 96.1% 19.9
2/1 Booth Street East - Left 78 20.0% 1.5 109 18.2% 1.8
2/2 Booth Street East - Right 341 _ 17.1 546 97.7% 20.9

3/1+3/2  |A34(N) - Ahead 700 40.6% : 40.6% 5.3 969 64.8% : 64.8% 10.1
3/3 A34(N) - Right 240 97.3% 9.4 229 _E
Cycle Time 80s 80s

Stage timings

34s, 9s, 16s, 12s, 9s

27s, 7s, 16s, 21s, 9s

Junction PRC -11.4% -13.4%
Total delay over all lanes (pcuHr) 56.17 53.31
A34 / Booth Street East - Proposed Junction (88 Second Cycle Time)
Lane Description AM Peak PM Peak
Flow Deg of Sat MMQ | Flow Deg of Sat MMQ
- 96.5% - - 93.7% -
11 A34(S) - Left & Ahead 630 95.2% 21.8 | 466 88.8% 14.3
1/2 A34(S) - Ahead 770 96.0% 26.2 | 573 90.0% 17.4
2/1 Booth Street East - Left 78 19.6% 1.7 109 17.4% 2.0
2/2 Booth Street East - Right 341 96.5% 14.9 | 546 91.6% 17.3
3/1+3/2  |A34(N) - Ahead 700 41.1% :41.1% 5.6 969 66.6% : 66.6% 10.8
3/3 A34(N) - Right 240 90.7% 7.0 229 93.7% 8.5
Cycle Time 88s 88s

Stage timings

38s, 1s, 16s, 14s, 9s

31s, 7s, 16s, 25s, 9s

Junction PRC

-7.3%

1.7%

Total delay over all lanes (pcuHr)

44.98

33.99




Baseline + Cumulative Development at Upper Brook Street ‘With Cumulative Development'

Junction Capacity Modelling Results (UTC Model)

Key

0-89% DoS (within capacity conditions)
90-99% DoS (variable operating conditions)
- 100%+ DoS (over capacity conditions)

A34 / Booth Street East - Proposed Junction with ped stage on alternate cycles (2*80 Second Cycle Time)

Lane Description AM Peak PM Peak
Flow Deg of Sat MMQ | Flow Deg of Sat MMQ
- 85.8% - - 81.7% -
11 A34(S) - Left & Ahead 621 83.0% 14.8 | 458 78.1% 11.5
1/2 A34(S) - Ahead 779 85.8% 18.7 | 581 81.5% 14.9
2/1 Booth Street East - Left 78 18.3% 1.6 109 16.1% 1.9
2/2 Booth Street East - Right 341 85.1% 10.7 | 546 81.7% 14.3
3/1+3/2  |A34(N) - Ahead 700 37.2% : 37.2% 5.0 969 60.1% : 60.1% 9.9
3/3 A34(N) - Right 240 85.7% 5.6 229 72.4% 4.9
Cycle Time 160s 160s

Stage timings

47s, 14s, 17s, 40s, 7s, 16s, 10s, 9s

35s, 7s, 28s, 37s, 7s, 16s, 21s, 9s

Junction PRC 4.9% 10.1%
Total delay over all lanes (pcuHr) 26.46 26.13
A34 / Booth Street East - Proposed Junction with ped stage on alternate cycles (2*88 Second Cycle Time)
Lane Description AM Peak PM Peak
Flow Deg of Sat MMQ | Flow Deg of Sat MMQ
- 84.3% - - 78.5% -
11 A34(S) - Left & Ahead 621 80.9% 16.0 | 458 75.0% 11.6
1/2 A34(S) - Ahead 779 83.6% 20.4 | 581 78.2% 14.8
2/1 Booth Street East - Left 78 18.2% 1.7 109 15.6% 1.9
2/2 Booth Street East - Right 341 83.5% 10.8 | 546 78.5% 14.4
3/1+3/2  |A34(N) - Ahead 700 37.9% : 37.9% 5.5 969 62.3% : 62.3% 10.2
3/3 A34(N) - Right 240 84.3% 5.7 229 76.9% 5.3
Cycle Time 176s 176s

Stage timings

45s, 15s, 17s, 51s, 9s, 16s, 14s, 9s

41s, 7s, 34s, 39s, 7s, 16s, 23s, 9s

Junction PRC

6.8%

14.6%

Total delay over all lanes (pcuHr)

26.05

26.56




Full Input Data And Results
Full Input Data And Results

User and Project Details

Project: A34_ Booth Street East

Title: Upper Brook Street / Booth Street West / Inchley Road
Location: Upper Brook Street / Booth Street West / Inchley Road
Client: FOCUS Transport Planning

Site Ref(s): 131

Design Layout Ref: Proposed

Date Started: 10.11.23

Date Completed: 13.11.23

Model Purpose:

To simulate the proposed condition.

Additional detail:

This model has been reviewed and adjusted by TfGM.

General Comments:

The model has been checked assuming the proposed design.

Traffic flows have not been checked - this is for HFAS at TfGM to validate.

Phase Minimums
The phase minimum for F has been increased to 10 seconds from 8.
The phase minimum for | has been increased to 6 seconds from 5.

Stage Sequence
The stage sequence has been adjusted to improve the performance of the
junction.

Intergreens

A -> D has been increased to 6 seconds from 5.

A -> | has been increased to 10 seconds from 9.

B -> | has been increased to 8 seconds from 7.

F -> A, F->B, and F -> J have all been reduced to 14 seconds from 16.
G -> C has been reduced to 5 seconds from 6.

J -> B has been increased to 7 seconds from 5.

J -> D has been increased to 6 seconds from 5.

J -> | has been increased to 10 seconds from 9.

Phase Delays
Phase delays have been adjusted to improve the performance of the junction.

Optimisation
All scenarios have been optimised.

Cycle Times
A cycle time of 80 seconds mirrors the current maximum cycle time.

File name: FTP_131_Proposed_TM_101123.Isg3x
Author: ™

Company: TfGM

Address: 2 Piccadilly Place




Full Input Data And Results

Network Layout Diagram
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Full Input Data And Results

Phase Diagram

Phase Input Data

B

Phase Name Phase Type Stage Stream Assoc. Phase Street Min Cont Min
A Traffic 1 -9999 7
B Traffic 1 -9999 7
C Traffic 1 -9999 7
D Traffic 1 -9999 7
E Dummy -9999 7
F Pedestrian 1 -9999 10
G Pedestrian 1 -9999 5
H Dummy -9999 7
| Pedestrian 1 -9999 6
J Ind. Arrow 1 A -9999 4




Full Input Data And Results

Phase Intergreens Matrix

Starting Phase

Terminating

Phase B C D E F G H I J

A
B
C
D
E
F
G
H
|
J
Phases in Stage
Stream Stage No. Phases in Stage
1 1 ABG
1 2 AGJ
1 3 FGI
1 4 CDF
1 5 CD
Stage Diagram
Stage Stream: 1
1 |Min>i‘6 2] |Min>j‘3 3] |Min>=AG 4] |Min>10 5]
@ J © ©
S I PR 1 Y R ) PR A O
o A e A e e
B ® ® ® ®
Phase Delays
Stage Stream: 1
Term. Stage Start Stage Phase Type Value Cont value
1 4 G Losing 2 2
1 5 G Losing 2 2
3 1 | Losing 6 6
3 2 | Losing 6 6
3 5 F Losing 8 8
4 1 C Losing 9 9
4 1 D Losing 9 9
4 2 C Losing 8 8
4 2 D Losing 9 9
Prohibited Stage Change
Stage Stream: 1
To Stage
From
Stage

a | bW N




Full Input Data And Results
Give-Way Lane Input Data

Junction: Upper Brook Street / Booth Street West / Inchley Road

Max Flow

Min Flow

. . Non-Blocking . Max Turns
Lane Movement . Y""e“ . ‘!"‘e" Opposing Slpe Lty Opp. R U Storage RTF LS O] in Intergreen
Giving Way Giving Way Lane Coeff. Mvmnts. Storage (PCU) (PCU) Move up (s) (PCU)
(PCU/Hr) (PCU/Hr)
3/3
(Upper Brook St 5/1 (Right) 1439 0 11 1.09 All 4.00 - 0.50 4 4.00
Sbnd In)
1/2 1.09 All




Full Input Data And Results
Lane Input Data

Junction: Upper Brook Street / Booth Street West / Inchley Road

Physical Ll Lane Turning
Lane LEGE Phases S_tart E_nd Length =2l el Width Gradient NI Turns Radius
Type Disp. Disp. (PCU) Type Flow Lane

(PCU/Hr) (m) (m)

17

(Upper U B 2 3 49.7 Geom - 3.20 0.00 Y Arm 5 Left 10.00
Brook St

Nbnd In)

Arm 6

Ahead Inf

1/2
(Upper ) Arm 6
Brook St u B 2 3 49.7 Geom 3.20 0.00 N Ahead Inf

Nbnd In)

21
(Booth St U C 2 3 8.3 Geom - 5.00 0.00 Y Arm 6 Left 10.00
East In)

2/2
(Booth St U D 2 3 8.3 Geom - 3.50 0.00 N Arm 4 Right 18.00
East In)

3/1
(Upper ) Arm 4
Brook St U A 2 3 334 Geom 3.20 0.00 Y Ahead Inf

Sbnd In)

3/2
(Upper ) Arm 4
Brook St U A 2 3 17.2 Geom 3.00 0.00 N Ahead Inf

Sbnd In)

3/3

(Upper o) AJ 2 3 334 Geom - 2.90 0.00 N Arm 5 Right 10.00
Brook St

Sbnd In)

4/1

(Upper - . - R R -
Brook St U 2 3 60.0 Inf

Sbnd Out)

4/2

(Upper ) ) ) ) ) )
Brook St u 2 3 60.0 Inf

Sbnd Out)

5/1
(Booth St u 2 3 60.0 Inf - - - - - -
East Out)

6/1

B%%ﬁesrt v 2 3 60.0 Inf - ) ] ) ) )

Nbnd Out)

6/2

B%%ﬁesrt v 2 3 60.0 Inf - ) ] ) ) )

Nbnd Out)

Traffic Flow Groups

Flow Group Start Time End Time Duration Formula

3: 'Cumulative Scheme AM Peak' 08:15 09:15 01:00

Scenario 3: 'Proposed Layout' (FG3: 'Cumulative Scheme AM Peak’, Plan 1: "1 in 1 Peds')
Traffic Flows, Desired
Desired Flow :

Destination

Origin A B C Tot.

A 0 700 240 940

856 0 544 1400

C 78 341 0 419

Tot. 934 1041 784 2759




Full Input Data And Results

Traffic Lane Flows

Lane

Scenario 3:
Proposed Layout

Junction: Upper Brook Street / Booth Street West / Inchley Road

Nbnd Out Lane 2)

1M 630
1/2 770
2/1 78
2/2 341
31 700(In)
(with short) 339(Out)
3/2
(short) 361
3/3 240
4/1 339
4/2 702
5/1 784
6/1 164
6/2 770
Lane Saturation Flows
Junction: Upper Brook Street / Booth Street West / Inchley Road
Lane . Turning .
- . Nearside Allowed . Turning Sat Flow Flared Sat Flow
Lane Width Gradient Lane Turns Radius Prop. (PCU/Hr) (PCU/H)
(m) (m)
171
(Upper Brook St 3.20 0.00 Y Arm 5 Left 10.00 86.3 % 1713 1713
Nbnd In)
Arm 6 Ahead Inf 13.7 %
1/2
(Upper Brook St 3.20 0.00 N Arm 6 Ahead Inf 100.0 % 2075 2075
Nbnd In)
2/1 0
(Booth St East In) 5.00 0.00 Y Arm 6 Left 10.00 100.0 % 1839 1839
212 3.50 0.00 N Arm 4 Right 18.00 100.0 % 1943 1943
(Booth St East In) ) ' ) ’
3/1
(Upper Brook St 3.20 0.00 Y Arm 4 Ahead Inf 100.0 % 1935 1935
Sbnd In)
3/2
(Upper Brook St 3.00 0.00 N Arm 4 Ahead Inf 100.0 % 2055 2055
Sbnd In)
3/3
(Upper Brook St 2.90 0.00 N Arm 5 Right 10.00 100.0 % 1778 1778
Sbnd In)
4/1
(Upper Brook St Infinite Saturation Flow Inf Inf
Sbnd Out Lane 1)
4/2
(Upper Brook St Infinite Saturation Flow Inf Inf
Sbnd Out Lane 2)
5/1
(Booth St East Out Infinite Saturation Flow Inf Inf
Lane 1)
6/1
(Upper Brook St Infinite Saturation Flow Inf Inf
Nbnd Out Lane 1)
6/2
(Upper Brook St Infinite Saturation Flow Inf Inf

Scenario 3: 'Proposed Layout' (FG3: 'Cumulative Scheme AM Peak’, Plan 1:'1 in 1 Peds')
Stage Sequence Diagram

Stage Stream: 1

A g

2]

Min: 4

J

3]

Min: 6

4]




Full Input Data And Results

Stage Timings
Stage Stream: 1

Signal Timings Diagram
10 20 30 40 50 60 70 80
| | | | | | | |
34 43 59 71

: 28

A A
B B
% C C
& D D
i
o F F
G | G
| ° ° |
J b d e J
| | | | | | | |
10 20 30 40 50 60 70 80

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 100.3%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . LR
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 1 29 - 630 1713 642 98.1%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 1 29 - 770 2075 778 99.0%
2/1 Booth St Fastin u 1 N/A c 1 16 - 78 1839 391 20.0%
212 B°°thR?éﬁaSt In u 1 N/A D 1 13 - 341 1943 340 100.3%
3/11+312 Upper Brook St u 1 N/A A 1 38 - 700 1935:2055 834+888 40.6 : 40.6%
Sbnd In Ahead
Upper Brook St S
3/3 Sbnd In Right 0} 1 N/A A J 1 38 6 240 1778 247 97.3%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 339 Inf Inf 0.0%
Upper Brook St
4/2 Sbnd Out u N/A N/A - - - - 702 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 784 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 164 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 770 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 0 156 84 16.8 38.0 1.3 56.2 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 0 156 84 16.8 38.0 1.3 56.2 - - - -
Inchley Road
11 630 630 - - - 43 9.8 - 14.2 80.9 13.8 9.8 23.7
1/2 770 770 - - - 5.3 12.0 - 17.3 80.9 16.9 12.0 28.9
2/1 78 78 - - - 0.6 0.1 - 0.7 31.7 1.4 0.1 1.5
2/2 341 340 - - - 3.2 9.5 - 12.7 133.6 7.6 9.5 17.1
3/1+3/2 700 700 - - - 2.5 0.3 - 2.8 14.5 4.9 0.3 53
3/3 240 240 0 156 84 1.0 6.3 1.3 8.5 128.2 3.1 6.3 9.4
4/1 339 339 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 701 701 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 784 784 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 164 164 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 770 770 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): -11.4 Total Delay for Signalled Lanes (pcuHr): 56.17 Cycle Time (s): 80
PRC Over All Lanes (%): -11.4 Total Delay Over All Lanes(pcuHr): 56.17
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Full Input Data And Results

Scenario 4: 'Proposed Layout' (FG4: 'Cumulative Scheme PM Peak’, Plan 1:'1 in 1 Peds')

Stage Sequence Diagram
Stage Stream: 1

A [ 6]2] [V 2] 3] [Win: 6]4] [ O] 5] [Win: 0]
6 PH° [3 [ 0 [ B [ [0 B
Stage Timings
Stage Stream: 1
Signal Timings Diagram
0 10 20 30 40 50 60 70 80
| | | | | | | | |
0 27 34 50 71
6 :21 3:4 10: 6 8:13 0:9
A | O o A
B b ¢ o o B
® C e o _ C
& D e o o OEEEmEs D
e |
o F o VA F
G b\ G
| o e o o |
J @ o o o J
| | | | | | | | |
0 10 20 30 40 50 60 70 80

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 102.0%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . peetl
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 1 22 - 466 1710 492 94.8%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 1 22 - 573 2075 597 96.1%
2/1 Booth St Fastin u 1 N/A c 1 25 - 109 1839 598 18.2%
212 B°°thR?éﬁaSt In u 1 N/A D 1 22 - 546 1943 559 97.7%
3/11+312 Upper Brook St u 1 N/A A 1 29 - 969 1935:2055 726+771 64.8 : 64.8%
Sbnd In Ahead
Upper Brook St 3
3/3 Sbnd In Right 0} 1 N/A A J 1 29 4 229 1778 224 102.0%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 470 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 1045 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 638 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 166 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 573 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 4 111 109 19.9 324 1.0 53.3 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 4 111 109 19.9 324 1.0 53.3 - - - -
Inchley Road
11 466 466 - - - 3.6 6.1 - 9.8 75.4 10.1 6.1 16.2
1/2 573 573 - - - 4.5 7.4 - 11.9 74.9 124 7.4 19.9
2/1 109 109 - - - 0.6 0.1 - 0.7 23.1 1.7 0.1 1.8
2/2 546 546 - - - 4.3 8.9 - 13.2 87.2 12.0 8.9 20.9
3/1+3/2 969 969 - - - 5.6 0.9 - 6.5 24.0 9.1 0.9 10.1
3/3 229 224 4 111 109 1.4 8.8 1.0 11.2 176.6 3.7 8.8 12.5
4/1 470 470 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 1045 1045 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 633 633 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 166 166 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 573 573 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): -13.4 Total Delay for Signalled Lanes (pcuHr): 53.31 Cycle Time (s): 80
PRC Over All Lanes (%): -13.4 Total Delay Over All Lanes(pcuHr): 53.31
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Full Input Data And Results

Scenario 11: 'Copy of Proposed Layout' (FG3: 'Cumulative Scheme AM Peak’, Plan 1:'1 in 1 Peds')

Stage Sequence Diagram
Stage Stream: 1

K1 L [V ]3] Vi 6]4] [Win 0] 5] [Win-0]
I R 2 N 1 N - I 13 N -~ N 2
Stage Timings
Stage Stream: 1
Signal Timings Diagram
0O 10 20 30 40 50 60 70 80
| | | | | | | | | |
0 38 49 65 79
6:32 3:8 10: 6 8: 0 .
A .— o A
B | O . o B
0 C e o IS C
® D e ° ° s D
T F o NN F
G — G
| ° ° ° o |
J o b ¢ J
| | | | | | ] ]
0O 10 20 30 40 50 60 70 80

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 96.5%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . sl
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 1 33 - 630 1713 662 95.2%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 1 33 - 770 2075 802 96.0%
2/1 Booth St Fastin u 1 N/A c 1 18 - 78 1839 397 19.6%
212 B°°thR?éﬁaSt In u 1 N/A D 1 15 - 341 1943 353 96.5%
3/11+312 Upper Brook St u 1 N/A A 1 44 - 700 1935:2055 824+878 4111 41.1%
Sbnd In Ahead
Upper Brook St .
3/3 Sbnd In Right 0} 1 N/A A J 1 44 8 240 1778 265 90.7%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 339 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 702 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 784 Inf Inf 0.0%
Upper Brook St B _ - - 9
6/1 Nbnd Out u N/A N/A 164 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 770 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 0 182 58 17.7 25.8 1.4 45.0 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 0 182 58 17.7 25.8 1.4 45.0 - - - -
Inchley Road
11 630 630 - - - 4.6 6.9 - 11.5 65.6 14.9 6.9 21.8
1/2 770 770 - - - 5.6 8.1 - 13.7 64.0 18.2 8.1 26.2
2/1 78 78 - - - 0.6 0.1 - 0.7 33.9 1.6 0.1 1.7
2/2 341 341 - - - 3.4 6.7 - 10.0 106.1 8.2 6.7 14.9
3/1+3/2 700 700 - - - 2.5 0.3 - 2.8 14.5 52 0.3 5.6
3/3 240 240 0 182 58 1.0 3.7 1.4 6.2 93.0 3.3 3.7 7.0
4/1 339 339 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 702 702 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 784 784 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 164 164 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 770 770 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): -7.3 Total Delay for Signalled Lanes (pcuHr): 44.98 Cycle Time (s): 88
PRC Over All Lanes (%): -7.3 Total Delay Over All Lanes(pcuHr): 44.98
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Scenario 12: 'Copy of Proposed Layout' (FG4: 'Cumulative Scheme PM Peak’, Plan 1: '1 in 1 Peds')

Stage Sequence Diagram
Stage Stream: 1

KI U Wi ]3] Wi 6] [Win: 0] 5] Wi 0
N i A i N S N 1 N N 3 .5 N ) IO
Stage Timings
Stage Stream: 1
Signal Timings Diagram
0 10 20 30 40 50 60 70 80
| | | | | | | | ]
0 31 38 54 79
6:25 3:4 10:6 8:17 0 .
A | o A
B b e o o B
0 C o o e
2 D e o o T
e |
a F - | < F
G T N/ VA G
| ° e o o |
J @ L I ) o J
| | | | | L | L
0O 10 20 30 40 50 60 70 80

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 93.7%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . e
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 1 26 - 466 1710 525 88.8%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 1 26 - 573 2075 637 90.0%
2/1 Booth St Fastin u 1 N/A c 1 29 - 109 1839 627 17.4%
212 B°°thR?éﬁaSt In u 1 N/A D 1 26 - 546 1943 596 91.6%
3/11+312 Upper Brook St u 1 N/A A 1 33 - 969 1935:2055 706+749 66.6 : 66.6%
Sbnd In Ahead
Upper Brook St .
3/3 Sbnd In Right 0} 1 N/A A J 1 33 4 229 1778 244 93.7%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 470 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 1045 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 638 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 166 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 573 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 10 101 118 20.8 17.9 1.2 39.8 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 10 101 118 20.8 17.9 1.2 39.8 - - - -
Inchley Road
11 466 466 - - - 3.8 3.5 - 7.3 56.4 10.7 3.5 14.3
1/2 573 573 - - - 4.6 4.0 - 8.6 54.3 13.4 4.0 17.4
2/1 109 109 - - - 0.6 0.1 - 0.7 23.8 1.8 0.1 2.0
2/2 546 546 - - - 4.5 4.6 - 9.1 59.7 12.7 4.6 17.3
3/1+3/2 969 969 - - - 5.9 1.0 - 6.9 25.6 9.8 1.0 10.8
3/3 229 229 10 101 118 1.4 4.6 1.2 7.2 112.9 3.9 4.6 8.5
4/1 470 470 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 1045 1045 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 638 638 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 166 166 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 573 573 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): -4.1 Total Delay for Signalled Lanes (pcuHr): 39.80 Cycle Time (s): 88
PRC Over All Lanes (%): -4.1 Total Delay Over All Lanes(pcuHr): 39.80
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Full Input Data And Results

User and Project Details

Project: A34_ Booth Street East

Title: Upper Brook Street / Booth Street West / Inchley Road
Location: Upper Brook Street / Booth Street West / Inchley Road
Client: FOCUS Transport Planning

Site Ref(s): 131

Design Layout Ref: Proposed

Date Started: 10.11.23

Date Completed: 13.11.23

Model Purpose:

To simulate the proposed condition.

Additional detail:

This model has been reviewed and adjusted by TfGM.

General Comments:

The model has been checked assuming the proposed design.

Traffic flows have not been checked - this is for HFAS at TfGM to validate.

Phase Minimums
The phase minimum for F has been increased to 10 seconds from 8.
The phase minimum for | has been increased to 6 seconds from 5.

Stage Sequence
The stage sequence has been adjusted to improve the performance of the
junction.

Intergreens

A -> D has been increased to 6 seconds from 5.

A -> | has been increased to 10 seconds from 9.

B -> | has been increased to 8 seconds from 7.

F -> A, F->B, and F -> J have all been reduced to 14 seconds from 16.
G -> C has been reduced to 5 seconds from 6.

J -> B has been increased to 7 seconds from 5.

J -> D has been increased to 6 seconds from 5.

J -> | has been increased to 10 seconds from 9.

Phase Delays
Phase delays have been adjusted to improve the performance of the junction.

Optimisation
All scenarios have been optimised.

Cycle Times
A cycle time of 80 seconds mirrors the current maximum cycle time.

File name: FTP_131_Proposed_TM_101123.Isg3x
Author: ™

Company: TfGM

Address: 2 Piccadilly Place




Full Input Data And Results

Network Layout Diagram
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Upper Brook Street / Booth Street West / Inchley Road




Full Input Data And Results

Phase Diagram

Phase Input Data

B

Phase Name Phase Type Stage Stream Assoc. Phase Street Min Cont Min
A Traffic 1 -9999 7
B Traffic 1 -9999 7
C Traffic 1 -9999 7
D Traffic 1 -9999 7
E Dummy -9999 7
F Pedestrian 1 -9999 10
G Pedestrian 1 -9999 5
H Dummy -9999 7
| Pedestrian 1 -9999 6
J Ind. Arrow 1 A -9999 4




Full Input Data And Results

Phase Intergreens Matrix

Starting Phase

Terminating

Phase B C D E F G H I J

A
B
C
D
E
F
G
H
|
J
Phases in Stage
Stream Stage No. Phases in Stage
1 1 ABG
1 2 AGJ
1 3 FGI
1 4 CDF
1 5 CD
Stage Diagram
Stage Stream: 1
1 |Min>i‘6 2] |Min>j‘3 3] |Min>=AG 4] |Min>10 5]
@ J © ©
S I PR 1 Y R ) PR A O
o A e A e e
B ® ® ® ®
Phase Delays
Stage Stream: 1
Term. Stage Start Stage Phase Type Value Cont value
1 4 G Losing 2 2
1 5 G Losing 2 2
3 1 | Losing 6 6
3 2 | Losing 6 6
3 5 F Losing 8 8
4 1 C Losing 9 9
4 1 D Losing 9 9
4 2 C Losing 8 8
4 2 D Losing 9 9
Prohibited Stage Change
Stage Stream: 1
To Stage
From
Stage

a | bW N




Full Input Data And Results
Give-Way Lane Input Data

Junction: Upper Brook Street / Booth Street West / Inchley Road

Max Flow

Min Flow

. . Non-Blocking . Max Turns
Lane Movement . Y""e“ . ‘!"‘e" Opposing Slpe Lty Opp. R U Storage RTF LS O] in Intergreen
Giving Way Giving Way Lane Coeff. Mvmnts. Storage (PCU) (PCU) Move up (s) (PCU)
(PCU/Hr) (PCU/Hr)
3/3
(Upper Brook St 5/1 (Right) 1439 0 11 1.09 All 4.00 - 0.50 4 4.00
Sbnd In)
1/2 1.09 All




Full Input Data And Results
Lane Input Data

Junction: Upper Brook Street / Booth Street West / Inchley Road

Physical Ll Lane Turning
Lane LEGE Phases S_tart E_nd Length =2l el Width Gradient NI Turns Radius
Type Disp. Disp. (PCU) Type Flow Lane

(PCU/Hr) (m) (m)

17

(Upper U B 2 3 49.7 Geom - 3.20 0.00 Y Arm 5 Left 10.00
Brook St

Nbnd In)

Arm 6

Ahead Inf

1/2
(Upper ) Arm 6
Brook St u B 2 3 49.7 Geom 3.20 0.00 N Ahead Inf

Nbnd In)

21
(Booth St U C 2 3 8.3 Geom - 5.00 0.00 Y Arm 6 Left 10.00
East In)

2/2
(Booth St U D 2 3 8.3 Geom - 3.50 0.00 N Arm 4 Right 18.00
East In)

3/1
(Upper ) Arm 4
Brook St U A 2 3 334 Geom 3.20 0.00 Y Ahead Inf

Sbnd In)

3/2
(Upper ) Arm 4
Brook St U A 2 3 17.2 Geom 3.00 0.00 N Ahead Inf

Sbnd In)

3/3

(Upper o) AJ 2 3 334 Geom - 2.90 0.00 N Arm 5 Right 10.00
Brook St

Sbnd In)

4/1

(Upper - . - R R -
Brook St U 2 3 60.0 Inf

Sbnd Out)

4/2

(Upper ) ) ) ) ) )
Brook St u 2 3 60.0 Inf

Sbnd Out)

5/1
(Booth St u 2 3 60.0 Inf - - - - - -
East Out)

6/1

B%%ﬁesrt v 2 3 60.0 Inf - ) ] ) ) )

Nbnd Out)

6/2

B%%ﬁesrt v 2 3 60.0 Inf - ) ] ) ) )

Nbnd Out)

Traffic Flow Groups

Flow Group Start Time End Time Duration Formula

3: 'Cumulative Scheme AM Peak' 08:15 09:15 01:00

Scenario 7: 'Proposed Layout' (FG3: 'Cumulative Scheme AM Peak’, Plan 2: "1 in 2 Peds')
Traffic Flows, Desired
Desired Flow :

Destination

Origin A B C Tot.

A 0 700 240 940

856 0 544 1400

C 78 341 0 419

Tot. 934 1041 784 2759




Full Input Data And Results

Traffic Lane Flows

Lane

Scenario 7:
Proposed Layout

Junction: Upper Brook Street / Booth Street West / Inchley Road

1M 621
1/2 779
2/1 78
2/2 341
31 700(In)
(with short) 339(Out)
3/2
(short) 361
3/3 240
4/1 339
4/2 702
5/1 784
6/1 155
6/2 779
Lane Saturation Flows
Junction: Upper Brook Street / Booth Street West / Inchley Road
Lane . Turning .
- . Nearside Allowed . Turning Sat Flow Flared Sat Flow
Lane Width Gradient Lane Turns Radius Prop. (PCU/Hr) (PCU/H)
(m) (m)
171
(Upper Brook St 3.20 0.00 Y Arm 5 Left 10.00 87.6 % 1710 1710
Nbnd In)
Arm 6 Ahead Inf 124 %
1/2
(Upper Brook St 3.20 0.00 N Arm 6 Ahead Inf 100.0 % 2075 2075
Nbnd In)
2/1 0
(Booth St East In) 5.00 0.00 Y Arm 6 Left 10.00 100.0 % 1839 1839
212 3.50 0.00 N Arm 4 Right 18.00 100.0 % 1943 1943
(Booth St East In) ) ' ) ’
3/1
(Upper Brook St 3.20 0.00 Y Arm 4 Ahead Inf 100.0 % 1935 1935
Sbnd In)
312
(Upper Brook St 3.00 0.00 N Arm 4 Ahead Inf 100.0 % 2055 2055
Sbnd In)
3/3
(Upper Brook St 2.90 0.00 N Arm 5 Right 10.00 100.0 % 1778 1778
Sbnd In)
4/1
(Upper Brook St Infinite Saturation Flow Inf Inf
Sbnd Out Lane 1)
4/2
(Upper Brook St Infinite Saturation Flow Inf Inf
Sbnd Out Lane 2)
5/1
(Booth St East Out Infinite Saturation Flow Inf Inf
Lane 1)
6/1
(Upper Brook St Infinite Saturation Flow Inf Inf
Nbnd Out Lane 1)
6/2
(Upper Brook St Infinite Saturation Flow Inf Inf
Nbnd Out Lane 2)
Scenario 7: 'Proposed Layout' (FG3: 'Cumulative Scheme AM Peak’, Plan 2: "1 in 2 Peds')
Stage Sequence Diagram
Stage Stream: 1
1 Min: 6 ﬂ Min: 4 ﬂ Min: 10 ﬂ Min: 6 ﬂ Min: 4 ﬂ Min: 6 ﬂ Min: 0 ﬂ Min: 0
J J
G G c G G G c c
F F F
D D D
1
I A RN 3 N G N 2 - N N 2= R 3 N - N i N = 5 Pl [0 [




Full Input Data And Results

Stage Timings
Stage Stream: 1

Stage 1 2 4 1 2 3 4 5
Duration 41 11 10 25 4 6 2 9
Change Point 0 47 61 78 118 125 141 151
Signal Timings Diagram
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
| | | | | | | | | | | | | | | |
47 61 78 118 125 141 151
6 : 41 3:11 7:10 15: 25 3:4 10:6  8:2 0:9
A — — A
B b o | b ¢ . . B
2| C g TE— o TE——8 C
& D . T o o amzam D
T F . e o o F
G b\ ¢ T W/ VAR G
| ° ° ° ° o o |
J o b o o oo e J
| | | | | | | N | | | | | | | |
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 85.8%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . S
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 2 68 - 621 1710 748 83.0%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 2 68 - 779 2075 908 85.8%
2/1 Booth St Fastin u 1 N/A c 2 35 - 78 1839 425 18.3%
212 B°°thR?éﬁaSt In u 1 N/A D 2 31 - 341 1943 401 85.1%
3/11+312 Upper Brook St u 1 N/A A 2 89 - 700 1935:2055 9114970 37.2:37.2%
Sbnd In Ahead
Upper Brook St 0
3/3 Sbnd In Right 0} 1 N/A A J 2 89 15 240 1778 280 85.7%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 339 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 702 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 784 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 155 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 779 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 0 189 51 14.0 10.9 1.5 26.5 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 0 189 51 14.0 10.9 1.5 26.5 - - - -
Inchley Road
11 621 621 - - - 34 24 - 5.8 33.5 124 24 14.8
1/2 779 779 - - - 4.4 29 - 7.3 33.6 15.8 2.9 18.7
2/1 78 78 - - - 0.5 0.1 - 0.6 30.0 1.5 0.1 1.6
2/2 341 341 - - - 3.1 2.6 - 5.7 60.6 8.1 2.6 10.7
3/1+3/2 700 700 - - - 1.8 0.3 - 2.1 10.7 4.7 0.3 5.0
3/3 240 240 0 189 51 0.8 2.6 1.5 4.9 73.8 3.0 2.6 5.6
4/1 339 339 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 702 702 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 784 784 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 155 155 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 779 779 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): 4.9 Total Delay for Signalled Lanes (pcuHr): 26.46 Cycle Time (s): 160
PRC Over All Lanes (%): 4.9 Total Delay Over All Lanes(pcuHr): 26.46
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Scenario 8: 'Proposed Layout' (FG4: 'Cumulative Scheme PM Peak’, Plan 2: "1 in 2 Peds')
Stage Sequence Diagram

Stage Stream: 1

]_ Min: 6] 2] Min: 4]4] Min: 10T 1] Min: 6] 2] Min: 4] 3] Min: 6] 4] Min: O] 5] Min: 0
J J
G G c G G G c c
F F F
D i D D
IR 22 R 3 N R i . N N 222 A 2 N - I i M = 5 [ [0] [
Stage Timings
Stage Stream: 1
Stage 1 2 4 1 2 3 4 5
Duration 29 4 21 22 4 6 13 9
Change Point 0 35 42 70 107 114 130 151
Signal Timings Diagram
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 35 42 70 107 114 130 151
6:29 3:4 7:21 15:22 3:4 10:6 8:13 0:9
A —— | o— c A
B b & ° T o . B
2 Cl e o _=- o _ C
@ D e ° b e~ d ® ® JNNNYZEE | D
c ] !
o F o |/ o |/ /A F
G b | m | G
| [ ® ° i ® ® ° ‘ |
J o ° o ° ° o e J
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 81.7%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . e
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 2 53 - 458 1706 586 78.1%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 2 53 - 581 2075 713 81.5%
2/1 Booth St Fastin u 1 N/A c 2 57 - 109 1839 678 16.1%
212 B°°thR?éﬁaSt In u 1 N/A D 2 53 - 546 1943 668 81.7%
3/11+312 Upper Brook St u 1 N/A A 2 67 - 969 1935:2055 782+830 60.1:60.1%
Sbnd In Ahead
Upper Brook St &
3/3 Sbnd In Right 0} 1 N/A A J 2 67 8 229 1778 316 72.4%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 470 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 1045 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 638 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 158 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 581 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 25 111 93 16.8 8.1 1.2 26.1 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 25 111 93 16.8 8.1 1.2 26.1 - - - -
Inchley Road
11 458 458 - - - 3.0 1.7 - 4.8 374 9.8 1.7 11.5
1/2 581 581 - - - 3.9 2.1 - 6.0 37.3 12.7 21 14.9
2/1 109 109 - - - 0.5 0.1 - 0.6 20.3 1.8 0.1 1.9
2/2 546 546 - - - 3.7 2.2 - 5.8 38.5 121 2.2 14.3
3/1+3/2 969 969 - - - 4.6 0.8 - 54 20.0 9.1 0.8 9.9
3/3 229 229 25 111 93 1.0 1.3 1.2 3.5 55.2 3.6 1.3 4.9
4/1 470 470 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 1045 1045 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 638 638 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 158 158 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 581 581 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): 10.1 Total Delay for Signalled Lanes (pcuHr): 26.13 Cycle Time (s): 160
PRC Over All Lanes (%): 10.1 Total Delay Over All Lanes(pcuHr): 26.13
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Scenario 15: 'Copy of Proposed Layout' (FG3: 'Cumulative Scheme AM Peak’, Plan 2: '1 in 2 Peds')

Stage Sequence Diagram

Stage Stream: 1

1 Min: 6 ﬂ Min: 4 ﬂ Min: 10 ﬂ Min: 6 ﬂ Min: 4 ﬂ Min: 6 ﬂ Min: 0 ﬂ Min: 0
J J
G G c G G G c c
F F
D D D
|
N cc N 1 I i N 1 < R < N 3 N = I 10 B = I I YR
Stage Timings
Stage Stream: 1
Stage 1 2 4 1 2 3 4 5
Duration 39 12 10 36 6 6 6 9
Change Point 0 45 60 77 128 137 153 167
Signal Timings Diagram
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 60 77 128 137 153 167
6:39 3:12 7:10 15:36 3:6 10:6 8:6 0.9
A — — A
B S ® S L o B
2l C|e o T o . IS | C
& D e o e ) ° o | o D
e i i
o F ® 'Y . ° b/ d F
G >\ \ d m i G
| ° ° ° ° ° ] : |
J . — . - o J
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 84.3%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . sl
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 2 77 - 621 1710 768 80.9%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 2 77 - 779 2075 931 83.6%
2/1 Booth St Fastin u 1 N/A c 2 39 - 78 1839 428 18.2%
212 B°°thR?éﬁaSt In u 1 N/A D 2 35 - 341 1943 408 83.5%
3/11+312 Upper Brook St u 1 N/A A 2 101 - 700 1935:2055 894+952 37.9:37.9%
Sbnd In Ahead
Upper Brook St o
3/3 Sbnd In Right 0} 1 N/A A J 2 101 18 240 1778 285 84.3%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 339 Inf Inf 0.0%
Upper Brook St ) ) . ) .
4/2 Sbnd Out u N/A N/A 702 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 784 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 155 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 779 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 0 200 40 14.7 9.7 1.6 26.0 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 0 200 40 14.7 9.7 1.6 26.0 - - - -
Inchley Road
11 621 621 - - - 3.6 2.1 - 5.7 33.0 14.0 2.1 16.0
1/2 779 779 - - - 4.7 25 - 71 33.0 18.0 25 20.4
2/1 78 78 - - - 0.6 0.1 - 0.7 323 1.6 0.1 1.7
2/2 341 341 - - - 3.2 24 - 5.5 58.4 8.4 2.4 10.8
3/1+3/2 700 700 - - - 1.8 0.3 - 2.1 11.0 52 0.3 55
3/3 240 240 0 200 40 0.8 2.4 1.6 4.8 72.6 3.3 2.4 5.7
4/1 339 339 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 702 702 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 784 784 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 155 155 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 779 779 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): 6.8 Total Delay for Signalled Lanes (pcuHr): 26.05 Cycle Time (s): 176
PRC Over All Lanes (%): 6.8 Total Delay Over All Lanes(pcuHr): 26.05
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Full Input Data And Results

Scenario 16: 'Copy of Proposed Layout' (FG4: 'Cumulative Scheme PM Peak’, Plan 2: '1 in 2 Peds')

Stage Sequence Diagram

Stage Stream: 1

1 Min: 6 ﬂ Min: 4 ﬂ Min: 10 ﬂ Min: 6 ﬂ Min: 4 ﬂ Min: 6 ﬂ Min: 0 ﬂ Min: 0
J J
G G c G G c c
F
D D D
N N i N < N i N N (5 N 2 i £ N N 10 5 [ o]
Stage Timings
Stage Stream: 1
Stage 1 2 4 1 3 4 5
Duration 35 4 27 24 6 15 9
Change Point 0 41 48 82 128 144 167
Signal Timings Diagram
0 10 20 30 40 50 60 70 80 90 100 120 130 140 150 160 170
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 41 48 82 121 128 144 167
6:35 3: 7:27 15:24 3:4 10:6 8:15 .0:9
A S T . A
B S L — L ® B
2 Cl e ° _= o _ C
8 D e o N S o e - ——— D
= | i i
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G < m i G
| ° ® ® ° ® e : |
J [ [ | [ e o ° J
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100 120 130 140 150 160 170

Time in cycle (sec)




Full Input Data And Results
Network Results

Position In Filtered

Demand Flow

Item Lane Description Lane Type Controller Stream R, Full Phase Arrow Phase Num Greens Total Green (s) Arrow Green (s) (pcu) Sat Flow (pcu/Hr) | Capacity (pcu) Deg Sat (%)
Network: Upper
Brook Street /
Booth Street - - N/A - - - - - - - - 78.5%
West / Inchley
Road
Upper Brook
Street / Booth 0
Street West / ) ) g ) ) ) ) . . ) . el
Inchley Road
Upper Brook St
11 Nbnd In Left Ahead U 1 N/A B 2 61 - 458 1706 611 75.0%
Upper Brook St
1/2 Nbnd In Ahead U 1 N/A B 2 61 - 581 2075 743 78.2%
2/1 Booth St Fastin u 1 N/A c 2 65 - 109 1839 700 15.6%
212 B°°thR?éﬁaSt In u 1 N/A D 2 61 - 546 1943 696 78.5%
3/11+312 Upper Brook St u 1 N/A A 2 75 - 969 1935:2055 755+802 62.3:62.3%
Sbnd In Ahead
Upper Brook St o
3/3 Sbnd In Right 0} 1 N/A A J 2 75 8 229 1778 298 76.9%
Upper Brook St _ ) ) ) o
4/1 Sbnd Out u N/A N/A 470 Inf Inf 0.0%
Upper Brook St
4/2 Sbnd Out u N/A N/A - - - - 1045 Inf Inf 0.0%
5/1 Booth St East Out u N/A N/A - - - - 638 Inf Inf 0.0%
Upper Brook St ) ) } ) o
6/1 Nbnd Out u N/A N/A 158 Inf Inf 0.0%
Upper Brook St
6/2 Nbnd Out u N/A N/A - - - - 581 Inf Inf 0.0%
- . Turners In Gaps Turners When Turners In Uniform Delay Rand + Oversat Stqrage aeg Total Delay Av. Delay Per PCU Ma_x o EEE G Rand + Oversat Mean Max Queue
Item Arriving (pcu) Leaving (pcu) Uniform Delay Uniform Queue
(pcu) Unopposed (pcu) Intergreen (pcu) (pcuHr) Delay (pcuHr) (pcuHr) (pcuHr) (s/pcu) (pcu) Queue (pcu) (pcu)
Network: Upper
Brook Street /
Booth Street - - 33 101 95 17.7 7.5 1.3 26.6 - - - -
West / Inchley
Road
Upper Brook
Street / Booth
Street West / - - 33 101 95 17.7 7.5 1.3 26.6 - - - -
Inchley Road
11 458 458 - - - 3.2 1.5 - 4.6 36.4 10.2 1.5 11.6
1/2 581 581 - - - 4.1 1.8 - 5.8 36.1 13.1 1.8 14.8
2/1 109 109 - - - 0.5 0.1 - 0.6 21.0 1.8 0.1 1.9
2/2 546 546 - - - 3.8 1.8 - 5.6 371 12.6 1.8 14.4
3/1+3/2 969 969 - - - 5.0 0.8 - 5.8 215 9.4 0.8 10.2
3/3 229 229 33 101 95 1.1 1.6 1.3 4.1 63.7 3.8 1.6 5.3
4/1 470 470 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
4/2 1045 1045 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 638 638 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 158 158 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 581 581 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
C1-131 Stream: 1 PRC for Signalled Lanes (%): 14.6 Total Delay for Signalled Lanes (pcuHr): 26.56 Cycle Time (s): 176
PRC Over All Lanes (%): 14.6 Total Delay Over All Lanes(pcuHr): 26.56




Full Input Data And Results



APPENDIX
HTN4



Booth Street East junction with A34 Upper Brook Street
Proposed Highway Works
Stage 1 Road Safety Audit

Prepared by

Distribution List

1. Andrew Bell - Focus
2. File Copy

REPORT NUMBER 2023/F/2023
CONTACT

Naresh Madhavan
Highway Associates
International House
Aviation Park

Flint Road

Chester

CH4 0GZ

Tel: 07715109788

Email: Naresh@HighwayAssociates.co.uk
Web: www.HighwayAssociates.co.uk



Issue and revision record

Revision Date Originator Checker Approver Description

FINAL 16/11/23 N Madhavan R Sawczyn T Madhavan For Issue

CONTENTS

1 INTRODUGCTION ..ttt e e e e e e e e e e e ettt et e e eeeeaeeeaeeaeaeeeassaannsnnnnnnnnes
2 ITEMS RAISED BY PREVIOUS AUDITS AND REPORTS.......ccoiiiiiciieee e
3 ITEMS RAISED BY THIS AUDIT ...ttt e e e e e e e e e e
4 AUDIT TEAM STATEMENT

Appendix A: Drawings and documents provided
Appendix B: Plan of items raised by this audit
This document is issued for the party which commissioned it and We accept no responsibility for the consequences of this
for specific purposes connected with the above-captioned project document being relied upon by any other party, or being used for
only. It should not be relied upon by any other party or used for any other purpose, or containing any error or omission which is
any other purpose. due to an error or omission in data supplied to us by other
parties.

This document contains confidential information and proprietary
intellectual property. It should not be shown to other parties
without consent from us and from the party which commissioned
it.

Highway



1

1.1

1.2

1.3

1.4

INTRODUCTION

This report results from a Stage 1 Road Safety Audit carried out relating to the proposed
highway works in the form of junction remodelling works at the junction between Booth Street
East and A34 Upper Brook Street, Manchester. The audit was carried out during November
2023.

The audit team consisted of:

Team Leader: Naresh Madhavan MCIHT, MSoRSA EU RSA Cert. Comp
Director

Highway Associates

Team Member: Robin Sawczyn BEng MCIHT MSoRSA
Senior Road Safety Engineer

Highway Associates

The audit took place at the offices of Highway Associates, Chester. The Road Safety Audit was
undertaken in accordance with the Road Safety Audit Brief provided by Andrew Bell of Focus.
The Road Safety Audit comprised an examination of the documents provided and these are

listed in Appendix A.

The site was visited by the audit team at the following times/conditions:

Day/Date Time Weather Con Traffic Flow
Mon 6" Nov 2023 10:30 — 11:10hrs Damp/Drizzle Ave

The terms of reference for this audit are as given in GG119, Design Manual for Roads and
Bridges. The scheme has been examined and this report compiled only with regard to the safety
implications for road users of the scheme as presented. It has not been examined or verified for
compliance with any other standards or criteria. However, in order to clearly explain a safety
problem or the recommendation to resolve a problem, the Audit Team may on occasion have
referred to a design standard for information only. Any audit comments should not be construed

as implying that a technical audit has been undertaken in any respect.

Highway 1



1.5

1.6

1.7

1.8

1.9

If relevant within this report the generic term “pedestrians” can include walking pedestrians,
wheelchair users, dismounted cyclists, the blind, partially sighted, mobility impaired and people
with prams or pushchairs. Highway Maintenance Operatives are also included within this term.
Where a problem is specific to one or more of these vulnerable groups then appropriate

reference will be made in the report.

Any recommendations included within this report should not be regarded as being prescriptive
design solutions to the problems identified. They are intended only to indicate a proportionate
and viable means of eliminating or mitigating the identified problem, in accordance with GG119,
and in no way imply that a formal design process has been undertaken. There may be
alternative methods of addressing a problem which would be equally acceptable in achieving
the desired elimination or mitigation and these should be considered when responding to this
report.

This Road Safety Audit makes allowance for the fact that strategic decisions on matters such
as route choice, junction type, standard of provision and approved Departures from Standards
already reflect an appropriate balance of a number of factors including road safety.

The Audit Team have not been made aware of any possible geometric departures or relaxations

from standards.

The reader is reminded that a Road Safety Audit is not limited to the new works alone where
there are features that are considered by the Audit Team to affect the general safety in the area.
Section 3 of this report lists ‘Problems’ identified from the drawings and as a result of the site
visit relating to the proposed changes to the highway layout that are directly, or indirectly, related
to the area (e.g. features/matters within the proposed works or immediate surrounds which the
Audit Team feel should be brought to the attention of the Designer or other organisations even
though they might not pose an immediate risk associated with the proposed works), and which
are considered by the Audit Team to warrant attention under the subject proposals, generally
by the maintaining authority. On occasions there are more sensitive issues or issues that fall
outside the audit brief but which are of such a nature that Auditors feel should be specifically
brought to the attention of the authorities - such issues, if they arise, are usually dealt with in

detail in separate correspondence.

Highway 2



2 ITEMS RAISED BY PREVIOUS AUDITS AND REPORTS

21 It is understood that no previous road safety audits have been undertaken in relation to this
scheme.

Highway 3



3

3.1

ITEMS RAISED BY THIS AUDIT
General
PROBLEM
LOCATION: Booth Street East
SUMMARY: Alignment could result in conflicts

It is proposed to realign the approach arrangement to the junction whereby forming a large
splitter island between the left and right turns but omitting the existing offside splitter island
which currently segregates north and southbound traffic. Concern is expressed that the
proposed alignment is unusual in its formation whereby traffic turning right out of Booth Street
East have a nearside island but nothing to protect on the offside from traffic turning into the side
road as is the current situation. Not only is there a risk of driver confusion as to the proposed
road layout, such an arrangement increases the risk of head-on type conflicts between traffic
turning right out of the side road and traffic turning into it.

RECOMMENDATION

An alternative layout should be investigated, for example repositioning the splitter island to the
offside of the right turn lane and keeping the left and right turn traffic lanes together.
PROBLEM

LOCATION: A34 northbound through the junction

SUMMARY: Through alignments could result in conflicts

The northbound through alignment is such that lane 1 traffic is deflected to the offside due to
the cycle facility widening and a similar point, lane 2 traffic is deflected to the nearside to
accommodate the opposing right turn pocket. This arrangement could increase the potential for

side swipe type conflicts between lane 1 and lane 2 traffic within the junction.

RECOMMENDATION

The alignments should be adjusted as not to cause conflict between lane 1 and lane 2.

PROBLEM

LOCATION: A34 northbound

SUMMARY: Insufficient capacity could result in conflicts

It is unclear as to whether removing one of the existing 3 northbound through lanes will

significantly affect junction or link capacity causing congestion and increasing the potential for
sudden braking or weaving type conflicts throughout the scheme.

Highway 4



3.2

3.2.1

3.2.2

RECOMMENDATION

A review of the traffic model should be undertaken to ensure that the junction and link operate
within capacity.

PROBLEM

LOCATION: A34 approaches

SUMMARY: Insufficient through lane widths

3m-3.2m wide traffic lanes have been proposed for the through traffic lanes. Given this is a bus
route and used by large HGVs, concern is expressed that 3m-3.2m wide traffic lanes are
insufficient and could encourage encroachment into the adjacent traffic lanes lane risking

conflicts with adjacent vehicles.

RECOMMENDATION

Through traffic lane widths should be suitably increased.

Non Motorised Road User Provision

PROBLEM

LOCATION: A34 toucan crossing

SUMMARY:: Excessive crossing width could increase the potential for VRU to vehicular conflict
The proposed controlled inline pedestrian/cycle crossing facility across the junction measures
over 16 metres wide. This is deemed to be excessive and may increase the likelihood of
pedestrians, particularly those who are less mobile, becoming stranded midway within the
crossing or attempt to take refuge within the hatched area, increasing the potential for pedestrian

to vehicular conflict within the junction. Furthermore, given the distance, crossing pedestrians
will not have suitable visibility of the green man due to the crossing width exacerbating the issue.

RECOMMENDATION

A suitable splitter/refuge island should be installed within the junction paying particular attention
to swept path analysis.

PROBLEM

LOCATION: A34 toucan crossing — East side

SUMMARY: Risk of errant VRU carriageway incursion

Whilst provisional details relating to the proposed public realm scheme along Inchley Road have
been supplied, they are not subject to audit at this time. Concern is therefore expressed that
should an inline approach to the toucan crossing be advocated, that there could be an increased

risk of VRUs such as pedestrians and cyclists unintentionally walking or riding into the mainline
carriageway, potentially at speed resulting in conflicts with passing vehicular traffic.

Highway 5



3.3

3.4

3.5

3.6

3.7

RECOMMENDATION

It should be ensured that a form of deflection should be installed on the approach to the crossing
from Inchley Road.

Road Signs and Markings

No comments at this stage

Lighting and Signals

No comments at this stage

Landscaping

No comments at this stage

Protective Aids

No comments at this stage

Surface Characteristics and Drainage

No comments at this stage

Highway 6



AUDIT TEAM STATEMENT
We certify that this Audit has been carried out in accordance with the guidelines in GG119.
AUDIT TEAM LEADER

Naresh Madhavan MCIHT MSoRSA EU RSA Cert. Comp

Director

Highway Associates Signed: Aftm—
International House

Aviation Park Date: 16/11/23
Flint Road

Chester

CH4 0GZz

AUDIT TEAM MEMBER

Robin Sawczyn BEng MCIHT MSoRSA Signed: e e
Senior Road Safety Engineer
Highway Associates Date: 16/11/23

International House
Aviation Park

Flint Road

Chester

CH4 0GZ
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PLAN OF ITEMS RAISED BY THIS AUDIT
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1 Road Safety Audit Report Stage 1
2  Supporting Drawings

1.0 INTRODUCTION /SCOPE

Wilde Consulting Engineers have been appointed by Focus Transport Planning for a
project involving associated highways and public realm improvements for the
proposed development on Upper Brook Street, Manchester.

This report provides the responses against the Road Safety Audit Stage 1 report
prepared by Highway Associates. A copy of the report and supporting addendum is
available within Appendix 1 of this document.

Supporting sketches referenced within the design organisation’s response have been
included within Appendix 2 of this document, where applicable.
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2.0 ROAD SAFETY AUDIT RESPONSE

2.1 Project Details

Table 2.1.A — Project details

Report title Road Safety Audit Stage 1 — Response Report
Date 22/11/23

Document reference

and revision 766-042-WCL-DOC-001

Prepared by Wilde Consultants Ltd

On behalf of Focus Transport Planning

Table 2.1.B — Authorisation sheet

Project Upper Brook Street, Manchester
Report title Road Safety Audit Stage 1 — Response Report
Prepared by
Name Daniel Campbell
Position Assistant Engineer
P A
Signed MM
Organisation Wilde Consultants Ltd
Date 21/11/23
Approved by
Name Mark Lundy
Position Associate Director
Signed ,ﬁ_;-v_ )
Organisation Wilde Consultants Ltd
Date 21/11/23
2.2 Introduction

Scheme summary

Proposed improvements including:

1. Modifications to Booth Street East junction with Upper Brooks Street, to incorporate a
right turn into Booth Street East and closure of Inchley Road. Include both northerly

and southerly approaches and tie into existing lane markings.
2. Closure of Inchley Road for vehicular traffic.

2.3 Key Personnel

Table 2.3.A — Key personnel

Overseeing Organisation

Manchester City Council

RSA team

Highway Associates

Design organisation

Wilde Consultants Ltd
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2.4 Road safety audit decision log
RSA Overseeing Agreed
RSA problem recommendation Design organisation response Organisation RSA
response action
3.1.1 | LOCATION: Booth Street East An alternative Response: Partially Accepted MCC/TIGM
layout should be Response

SUMMARY: Alignment could result
in conflicts

It is proposed to realign the
approach arrangement to the
junction whereby forming a large
splitter island between the left and
right turns but omitting the existing
offside splitter island which currently
segregates north and southbound
traffic. Concern is expressed that the
proposed alignment is unusual in its
formation whereby traffic turning
right out of Booth Street East have a
nearside island but nothing to protect
on the offside from traffic turning into
the side road as is the current
situation. Not only is there a risk of
driver confusion as to the proposed
road layout, such an arrangement
increases the risk of head-on type
conflicts between traffic turning right
out of the side road and traffic
turning into it

investigated, for
example
repositioning the
splitter island to the
offside of the right
turn lane and
keeping the left
and right turn traffic
lanes together.

Given available highway constraints to the junction it is not
possible to incorporate an additional splitter island on Booth
Street East of sufficient size to safely accommodate an active
travel user (ATU) refuge.

A range of junction options were considered at a stakeholder
design workshop session and the principles of the current
arrangement were identified as providing the best opportunity to
deliver enhanced ATU crossing facilities within junction land
constraints. The layout of adjacent opposing traffic streams at a
side road approach to a junction is similar in nature to other
recently delivered schemes elsewhere within the city centre as
part of ATU related improvement works.

Variations considered at the workshop stage did include for the
potential to reduce the size of the central splitter in order to
reduce the extent of ‘deflection’ around the island for
approaching traffic and potentially allow for the provision of a
narrow traffic signal island (at circa 1.8m) between the opposing
traffic streams. Such an option was ultimately rejected on the
grounds that:
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766-042-WCL-DOC-001 [P01]

. It could reduce the central splitter width to 3.5m,
therefore materially reducing the circulation space for ATUs.
. A 1.8m traffic signal island is not of sufficient size to act

as safe pedestrian / cycle user refuge, however, its presence
could encourage ATUs to use this island as waiting space
between traffic signal stages, with associated potential conflicts
with passing traffic.

. Reducing the width of the central island and parallel
introduction of an additional 1.8m spilitter island could further
increase the effective crossing length of this section of Booth
Street East, which operates under an all-red phase. This would
therefore introduce further lost-time into the junction traffic signal
staging and reduce overall traffic operating capacity.

. Positioning of any additional splitter island would be
extremely challenging to avoid conflicts with large HGV left turn
movements from Upper Brook Street (S) to Booth Street East.

The design team would query the extent of perceived risk in
relation to risk of head-on conflicts between traffic streams, as
side road (BSE) and main road (UBS) traffic streams will not
operate at the same time. Vehicle swept path analysis
demonstrates that the junction layout provides appropriate
geometry to avoid conflicts between opposing traffic streams on
BSE.

Notwithstanding the above, in recognition of the audit team
comments, the design team have revisited the Booth Street
approach and have prepared an updated layout which delivers

6
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the following amendments (see 766-042-WCL-009 - 012 (P03)
General Arrangement (Option 3)):

. Slight narrowing and re-shaping of the central splitter
island to reduce perceived extent of deflection for the right turn
lane around the island and to better align this lane in relation to
the entry lane from Upper Brook Street.

. Introduction of additional road markings to deliver an
area of hatched segregation between the two lanes and to guide
turning traffic into Booth Street East to follow a suitable
alignment.

Vehicle swept path testing of the layout as illustrated in drawing
766-042-WCL-024 (P02) demonstrates that all vehicle turning
movements can be wholly accommodated within the amended
marked Booth Street East entry lane with the articulated lorry
showing the worst case swept path. In practice the Nov 2022
traffic surveys identified that large HGV traffic (OGV2)
represented only 0.3% of all left turn traffic movements from
Upper Brook Street to Booth Street East for the core daytime
12hr period (07:00-19:00).

3.1.2| LOCATION: A34 northbound The alignments Response: Accepted MCC/TIGM
through the junction should be adjusted Response
SUMMARY: Through alignments as not to cause The comments from the audit team are accepted. The design
could result in conflicts conflict between team have reviewed the layout of the Upper Brook Street

lane 1 and lane 2. | northbound approach and have revised the alignment through

The northbound through alignment is

7
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such that lane 1 traffic is deflected to
the offside due to the cycle facility
widening and a similar point, lane 2
traffic is deflected to the nearside to
accommodate the opposing right
turn pocket. This arrangement could
increase the potential for side swipe
type conflicts between lane 1 and
lane 2 traffic within the junction.

the junction as illustrated in drawings (766-042-WCL-009 - 012
(P03) General Arrangement (Option 3))

This amended alignment involves the extension of the proposed
section of footway widening to the westbound side of upper
Brook Street (S) to provide a longer, straighter 2 * 3.2m lane
approach to the junction stopline. This arrangement addresses
the identified issue of consecutive nearside and offside lane
deflection and therefore reduces the potential for side-swipe
incidents.

Additional road markings to Diagram 1005 have also been
provided along the centre line of the northbound carriageway to
guide vehicles across the junction more effectively.

Revised swept path assessment illustrating relevant through
vehicle & turning movements is included in drawing 766-042-
WCL-024 (P02).

3.1.3

LOCATION: A34 northbound

SUMMARY: Insufficient capacity
could result in conflicts

It is unclear as to whether removing
one of the existing 3 northbound
through lanes will significantly affect
junction or link capacity causing
congestion and increasing the
potential for sudden braking or
weaving type conflicts throughout

A review of the
traffic model should
be undertaken to
ensure that the
junction and link
operate within
capacity

Response: Accepted

The removal of one of the three northbound lanes to UBS is not
predicted to result in capacity or congestion issues. In practice,
the part of the approach section of Upper Brook Street to the
south of the junction already operates as a two-lane approach
and only widens to three lanes approximately 130m to the south.
Removal of this additional lane will therefore not result in
additional weaving issues as there will be no requirement to
change lanes as a result of the new arrangements.

MCC/TIGM
Response
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the scheme.

The existing third northbound (outside) lane is observed to be
poorly utilised, as it has the potential to be regularly blocked by
any vehicle waiting to turn right into Inchley Road — no safe right
turn off-line vehicle pocket is available at this junction. Indeed,
weaving is considered to be more likely to be associated with
the existing arrangement, as vehicles often swap lanes to
undertake such waiting right turn movements.

The limited usage of the existing third lane is reflected by
recorded queuing on the A34 Upper Brook Street (S) approach
during the November 2022 surveys and presented in the
Transport Assessment report to support the Upper Brook Street
development application. This exercise highlighted combined
peak hour queuing across all three lanes of the order of 15 — 25
vehicles, but with the majority of this approach queuing
concentrated on the inside lane (ahead and left) and with
queuing in the outer two lanes noted to be generally less than 5
vehicles. Removal of the outer lane to the Upper brook Street
(S) approach to the junction is therefore not expected to result in
material capacity issues at the junction, which is reflected by the
results of the LINSIG testing of the proposed junction
arrangements.

3.1.4| LOCATION: A34 approaches

SUMMARY: Insufficient through lane
widths

3m-3.2m wide traffic lanes have

Through traffic lane
widths should be
suitably increased.

Response: Rejected

The proposed lane widths to Upper Brook Street are based on
the lane dimensions currently in day-to-day use at the junction.

MCC/TIGM
Response
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been proposed for the through traffic
lanes. Given this is a bus route and
used by large HGVs, concern is
expressed that 3m-3.2m wide traffic
lanes are insufficient and could
encourage encroachment into the
adjacent traffic lanes lane risking
conflicts with adjacent vehicles.

The proposed arrangements do not result in any material
reduction in road space. Due the surrounding land constraints it
is not possible to deliver a practical increase in junction
dimensions.

By way of demonstration, drawing 766-042-WCL-SK-001
Existing Lane Widths, to this report illustrates existing Upper
Brook Street approach lane dimensions. This exercise illustrates
the following prevailing road widths:

Upper Brook Street (N) Approach: 2 * 3.1m lanes
Upper Brook Street (S) Approach: 2 * 3.1m lanes, 1 * 2.85m
lane.

The proposed junction scheme identifies the following provision:

Upper Brook Street (N) Approach: 1 * 3.2m lane, 1 * 3.0m lane,
1*2.9m lane
Upper Brook Street (S) Approach: 2 * 3.2m lanes.

To reflect potential for greater use by bus / HGV traffic, the
proposed junction improvement scheme includes for 3.2m lane
widths to the nearside lanes to both Upper Brook Street
approaches.

It is ultimately concluded that the proposed lane width
dimensions are realistic and appropriate for the location, based
on prevailing conditions.
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3.2.1

LOCATION: A34 toucan crossing

SUMMARY: Excessive crossing
width could increase the potential for
VRU to vehicular conflict

The proposed controlled inline
pedestrian/cycle crossing facility
across the junction measures over
16 metres wide. This is deemed to
be excessive and may increase the
likelihood of pedestrians, particularly
those who are less mobile,
becoming stranded midway within
the crossing or attempt to take
refuge within the hatched area,
increasing the potential for
pedestrian to vehicular conflict within
the junction. Furthermore, given the
distance, crossing pedestrians will
not have suitable visibility of the
green man due to the crossing width
exacerbating the issue.

A suitable
splitter/refuge
island should be
installed within the
junction paying
particular attention
to swept path
analysis.

Response: Partially Accepted

Given available highway constraints to the junction, it is not
possible to incorporate an additional splitter island on Upper
Brook Street of sufficient size to safely accommodate active
travel user (ATU) refuge, whilst delivering the necessary right
turn feature for Upper Brook Street (N) traffic.

A number of junction options were considered at a stakeholder
design workshop session and it was concluded that a crossing
of Upper Brook Street, including central splitter island is not
feasible in this location, unless part of staggered arrangements
to the south of the junction. Such a facility would be located
some way off ATU ‘desire lines’ and therefore was concluded
would likely lead to ATUs seeking to cross Upper Brook Street at
other inappropriate and unsafe locations. Furthermore, it was
identified that whilst the existing junction arrangements provide
for an intermediate island at the Upper Brook Street approach,
this island is not of adequate width and is unsuitable to act as an
effective pedestrian refuge. This is reflected in the fact that the
current junction operates a full pedestrian stage of length
sufficient to avoid the need for pedestrians to regularly have to
wait on this island.

Focus TP, the traffic consultant for the project, have confirmed
that the proposed crossing of Upper Brook Street has been
designed, by virtue of its location, to allow for operation
alongside both the Booth Street East side road traffic phase and

MCC/TIGM
Response
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the additional ‘all red’ phase to allow pedestrians to cross the
southern Booth Street East entry and exit lanes. This ensures a
long time period for ATUs to undertake their crossing
movements, i.e. in excess of phase minimum + safe inter-green
period. This will reduce the potential for conflicts between ATU
movements and the subsequent traffic phase. Indeed, the
proposed TfGM traffic signal staging under ‘all-red’ stage
sequencing potentially allows for additional separation between
the end of the crossing green / intergreen periods and the
commencement of the next opposing traffic stage, without
impacting on junction operational performance, should this
matter ultimately be identified to be of practical concern.

3.2.2

LOCATION: A34 toucan crossing —
East side

SUMMARY: Risk of errant VRU
carriageway incursion

Whilst provisional details relating to
the proposed public realm scheme
along Inchley Road have been
supplied, they are not subject to
audit at this time. Concern is
therefore expressed that should an
inline approach to the toucan
crossing be advocated, that there
could be an increased risk of VRUs
such as pedestrians and cyclists
unintentionally walking or riding into
the mainline carriageway, potentially
at speed resulting in conflicts with

It should be
ensured that a form
of deflection should
be installed on the
approach to the
crossing from
Inchley Road.

Response: Accepted

Drawings 766-042-WCL-009 - 012 (P03) General Arrangement
(Option 3) illustrates the location of the Upper Brook Street
crossing landing point with respect to the emerging landscaping
strategy for the adjacent public square. This demonstrates that
the crossing will effectively be located at a position whereby a
landscaping area be located to the rear of this landing zone.
This landscaping area will act as a suitable deflection area to
discourage ATUs from proceeding directly from the public
square onto the crossing facility without taking due care and
attention of their surroundings.

It is proposed that the immediate footway area to the rear of this
landscaping zone, incorporating the crossing landing area,

MCC/TIGM
Response
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passing vehicular traffic.

would be increased to at least 4m, to provide for an effective
ATU waiting area, without potentially blocking north / south
through pedestrians using the Upper Brook Street shared
footway / cycleway.
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2.5 Design organisation and Overseeing Organisation statements

The following joint authorisations indicate both parts are in agreement with the RSA actions
detailed within the above RSA decision log.

Table 2.5.A — Design organisation statement

On behalf of the design organisation I certify that:

1) The RSA actions identified in response to the road safety audit problems in
this road safety audit have been discussed and agreed with the Overseeing
Organisation.

Name Mark Lundy

Position Associate Director
Signed

Organisation Wilde Consultants Ltd
Date

Table 2.5.B — Overseeing Organisation statement

On behalf of the Overseeing Organisation | certify that:
1) The RSA actions identified in response to the road safety audit problems in
this road safety audit have been discussed and agreed with the design
organisation; and

2) the agreed RSA actions will be progressed

Name

Position

Signed

Organisation

Date
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